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FOREWORD

Tomorrow the Nation's need for timber will be strikingly greater
than today or at any time in the past. We have the potential to meet
that need if we fully apply our forestry knowledge and skills promptly,
with vigor and determination.

That, m brief, is the essence of our findings in this comprehensive
appraisal of the timber situation in the United States. The appraisal
was started by the Forest Service in 1952, released in preliminary
form in 1955, and has now been revised for final release.

Periodically the Forest Service has examined the forest situation as
part of its overall responsibility to keep the people and the Congress
informed as to timber supplies and outlook. This Timber Resource
Review is the sixth of these "State-of-the-Union" reports on timber--
one of the Nation's most important renewable natural resources. As
was true of each of its predecessors, this report is more reliable and
more comprehensive than any of its forerunners, because of improved
technical skills and the availability of more information.

Although the natural resources of the United States have re-
ceived much study in recent years by various commissions, States,

i the Congress, educational institutions, and others, there has been no
assembly of new timber resource information for the entire country
since the appraisals made by the Forest Service and the American
Forestry Association in 1945. Since then, more and better timber
inventory information has become available; there has been a decade
of timber cutting and growth; and impressive strides have been made
in forestry and in wood utilization. Since the 1945 appraisals the
outlook for the future economy of the United States has changed

greatly, particularly with respect to population. These and other
changes made a new report timely.

The Timber Resource Review project was directed by Edward C.

Crafts, Assistant Chief of the Forest Service in charge of program
planning and legislation. The planning and field surveys in connec-
tion with this study were carried out with the advice and assistance
of a great many organizations and individuals, especially the State
Departments of Conservation or Forestry and forest industries. Be-
cause of this collaboration, the study was better conceived, more

complete, and more soundly executed. The Forest Service, however,



accepts full responsibility for the factual data and the views expressed
in the report.

hl October 1955, a preliminary review draft was released. That
draft was intended originally for in-Service review and for our advisers
and collaborators. The demand was so great and interest so intense
that the review draft had to be rerun several times and, all together,
15,000 copies of the Summary chapter of the review draft, 13,500 of
the Statistical Appendix, and about 5,000 of the other chapters were
processed.

The purpose of the preliminary draft was to invite review and
comment. Some 2,000 suggestions were received from many individ-
uals both in and out of the Forest Service. Each of these suggestions
has been carefully considered; none was ignored. A great many were
accepted. This final report is substantially different from the review
draft and, we hope, better.

We hope that this study will add to America's leadership in
forestry, that it will be useful to other nations of the world in relating
their timber situation to ours, and that it will serve as a basis for long-
range forestry planning for progressive forest landowners and for
State and Federal Governments.

The report should convince the reader that the United States is
not faced with an acute timber shortage. There is no "timber famine"
in the offing although shortages of varying kinds and degrees may be
expected. But it is equally clear that there is little danger of timber
becoming a surplus crop. To meet future timber demands will take
earnest effort. Meeting those needs will require not only early action
but an intensity of forestry practices that will startle many of us.
There are no grounds for complacency. What we do in the next 10
or 20 years will determine whether we shall grow enough timber to
enable our children and their children to enjoy the timber abundance
that we ourselves know.

RICHARD E. MCARDLE,

Chief, Forest Service.
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TIMBER RESOURCES FOR AMERICA'S FUTURE

A Summary of the Timber Resource Review

Edward C. Crafts

INTRODUCTION formation of forest policy on a national, State, and
local basis by both public and private institutions.

The report of the Timber Resource Review is In part, the Timber Resource Review may be
in the nature of a "State-of-the-Union" message construed as discharging some of the responsibility
by the Forest Service on our national timber delegated by the Congress to the Secretary of
supplies. This comprehensive appraisal of the Agriculture in connection with the nationwide
timber situation in the United States was started Forest Survey. The Congress has directed the
early in 1952. About a year and a half was Secretary, under such plans as he determines to
devoted to planning the project; a year to field be fair and equitable, to cooperate with the
surveys and collection of data; a year to compila- appropriate officials of each State, and either
tion, interpretation, and preparation of the pre- through them or directly with private and other
liminary report; and another year and a half to agencies to make a comprehensive survey of the
review and revision of the preliminary report and present and prospective requirements for timber
preparation of this final report, and other forest products in the United States,

The Timber Resource Review is the latest in a and of timber supi)lies, including a determination
series of overall timber appraisals in which the of present and potential productivity of forest
Forest Service has shared. The most recent one land. He is also directed to obtain such other
prior to this study was in 1945. One of the unique facts as may be necessary in the determination
features of the present undertaking is that it was of ways and means to balance the timber budget
planned and executed in the field with the wide- of the United States. 1 The Secretary is also
spread collaboration of a great number of States, directed to acquire and diffuse among the people
forest industries, and individuals. Although this of tile United States useful information on subjects
has engendered some delays, they have been more connected with agriculture in the most general
than offset by better planning, by more intensive and comprehensive sense of that word?
surveys than the Forest Service could/lave under- Since its inception the Forest Service has felt
taken by itself, and it is hoped by more widespread the Timber Rdsource Review to be a timely
understanding and acceptance of the findings, undertaking. It believes that not only the signifi-

cance of the facts that are subsequently presented
PURPOSE AND SCOPE but also the outlook for the future support that

view.

The chief purpose of the Timber Resource Among the reasons for undertaking the Timber
Review is to provide a stock-taking of the current Resource Review in 1952 were the following" (1)
timber situation in the United States and a look The availability of new postwar information from
into the future with respect to prospective timber the nationwide forest survey on forest areas,
supplies and needs. Because forestry is a long- timber volumes, and growth on about half of the
time undertaking, the current situation in timber Nation's forest land. This information shows
carries perhaps more than the usual implications substantial changes and yet the rate of progress
as to future supplies. The basic facts on forest of this survey for the remainder of tile country
land areas, timber volumes, growth and utilization, 1 McSweeney-McNary Forest Research Act of May 22,
timber quality, forest protection, forest ownership, 1928, as amended (16 U. S. C. 581a-i).
productivity of land, prospective demand, and 2 Department of Agriculture Organic Act, May 15, 1862
related information are essential tools in the 5 U. s. C. 511).

1



was such that to postpone appraising the national It differs in scope, definitions, utilization stand-
picture for a considerable additional period was ards, metlhodology, and other ways. Coastal
deemed inadvisable. (2) Changes, both currently Alaska is included as an integral part of the
and prospeetively, with respect to our national United States. At the outset there arose the
economic setting in terms of such overall criteria question whether to duplicate the 1945 appraisal
as trends in population and gross national product, and thus Obtain more direct comparisons and
These and related factors placed completely new better trends, or whether to change procedures,
orientation oil prospective needs for timber definitions, and other details in order to provide
products. (3) The post-World War I[ period a better survey and thus sacrifice some eompara-
appeared to mark a rapid acceleration in American bility. The latter was the course chosen.
forestry. Thousands of private forest owners The Timber Resource Review does not offer
showed heightened interest in timber growing, recommendations nor a progTam for American
There was fuller utilization of the timber harvest, forestry. It does provide the base for pro_'am
New gains were achieved in forest protection, formation and an opportunity to both public and
The impact of these and other changes in the private groups to reconsider certain basic forestry
national forestry effort pointed toward a new look policies and programs. The Forest Service be-
at the timber situation. (4) The international lieves that any program for American forestry
situation indicated that United States resources, which might evolve from the Timber Resource
particularly in softwoods, needed to be considered Review, by either the legislative or executive
in relation to those of the free world rather than branches of the Federal Government, State
the entire world, groups, or private groups, will be more soundly

At the outset it is well to clarify the scope of the conceived if it is predicated on review and dis-
Timber Resource Review with respect to exelu- eussion of the results of this study by all interested
sions as well as inclusions. The report is in 11 citizens.
main parts, the first of which is an overall sum-
mary, and the last of which is a series of ap- PROCEDURES AND COLLABORATION
pendices. The summary does not attempt to
cover the entire array of statistical information
assembled in this report. It is more in the nature Procedures
of an analytical appraisal of the major findings
which, in tho course of their presentation, require Completion of the Timber Resource Review has
summarization of a significant amount of factual involved five principal phases" (a) Planning, (b)
material, field surveys and assembly of data, (c) data com-

In the appendix, where the basic statistics are pilation and interpretation, (d) preparation of pre-
liminary report, and (e) review and revision of

presented in greater detail than in any other preliminary report.section, there is more information available on a
State basis than was possible to present in the The planning phase, particularly, was character-
more generalized discussion. The presentation of ized by a great deal of group and individual con-
new data by States is one of the unique features sultation. An informal national advisory group
of the Timber Resource Review that distinguishes consisting of the following organizations was
it from its predecessors. Another is the degree of established"
collaboration in both the planning and execution American Farm Bureau Federation
with States and forest industries. American Federation of Labor

Not all information in the Timber Resource American Forestry Association
Review is of equal reliability. The adequacy of American Paper & Pulp Association
of the different kinds of data is discussed in detail American Pulpwood Association
in the appendix. Association of State Foresters

The Timber Resource Review is an appraisal of Congress of Industrial Organizations
the timber situation as distinguished from the Council of Forestry School Executives
forest situation. In other words, the orientation Farmers Union of America
of this study has been with respect to timber National Grange
supplies and needs in the Nation's economy. Not National Lumber Manufacturers Association
considered in this report is the utility of our forest Natural Resources Council of America
resom'ces for watershed management, grazing of Society of American Foresters
domestic livestock, recreation, wildlife, or other Some of these agencies participated much more
purposes. The multiple-use values of forest stands, actively than others in the three advisory group
which in numerous instances transcend the util- meetings which were held in April 1952, January
itarian timber values, have not been appraised. 1953, and April 1956. In addition, representa-

The Timber Resource Review is not a duplica- tives of the Departments of the Interior and
_:_ tion of the appraisal made by the Forest Service Commerce participated in one or more of these

and the American Forestry Association in 1945. meetings and were most helpful.
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Following the first meeting of the advisory products and the qua.ntity and use of plant resi-
group, a smaller working group was named to dues.
collaborate with the Forest Service in preparing its Productivity surveys were limited to an exami-
working plans. After a meeting with the working nation of recently cut commercial forest lands.
group, preliminary working plans were developed These lands were examined according to a pre-
and distributed for review purposes to key indi- determined system and criteria which were de-
viduals throughout the country. Manv discus- veloped locally in collaboration with State foresters
sions with regional and State groups were held and others. The statistical control for the pro-
concerning these plans, and there were four general ductivity surveys was intended to provide reason-
area meetings in Atlanta, Milwaukee, San Fran- ably reliable data on a regional basis, although in
cisco, and Philadelphia, at which these preliminary some instances it was intensified as the result of
working plans were reviewed in detail. Additional collaboration by State agencies to provide reliable
comment was received from many individuals, data oil a State basis.
The preliminary plans were substantially revised There was a great deal of additional resource
as a result of this widespread review and tile dis- information assembled on protection, planting,
cussion at a second meeting of the advisory group, and ownership. This information was not derived
held in January 1953. Following this meeting from new and original surveys but from reports
the final working plan was developed, and com- available to tile Forest Service or to State foresters,
pleted in the summer of 1953. These working and through consultation and other sources.
plans are available for reference in the Forest The informa.tion on factors influencing past
Service Washingtonandregionalofficesandexperi- consumption of timber products and future
ment station headquarters. Thus about one and demand for timber was based in part on field
a half years were devoted to the planning phase surveys, such as that conducted by tile Forest
of tile Timber Resource Review. By this pro- Service for 1948 on wood used in manufacture,
cedure, plans for the project were greatly strength- and to a great extent, on economic and statistical
ened and the basis was laid for effective collabora- reports of various Federal and State agencies,
tion in the field surveys, particularly the Departments of Labor and Com-

The field surveys and assembly of data, occupied merce. The recent work of the Stanford Research
about a year and consisted of five principal Institute provided helpful guides in the field of
activities: (a) timber inventory and growth timber requirements.
surveys, (b) utilization surveys, (c) productivity Inventory estimates for Interior Alaska were
survey, (d) assembly of other resource data, and developed in collaboration with the Department
(e) demand and growth projections, of the Interior. Those for Canada, were based

The inventory and growth surveys were con- largely on reports of the Dominion and Provincial
ducted under the leadership of the Forest Service Governments of Canada. Those for Mexico were
regional forest experiment stations and involved based on a variety of sources, and those for other
three classes of work. First, there were 23 States nations of the world on reports made by the
in which the forest survey had been completed various countries to the Food an(1 Agriculture
since January 1, 1947. For these the survey find- Organization of the United Nations.
ings were accepted without additional fieldwork, In October 1955, a preliminary review draft
and were adjusted by simple bookkeeping to consisting of 9 chapters was issued. This draft
January 1, 1953. Second, there were 10 States in was intended originally for in-Service review, and
which forest survey fieldwork was in progress and for a key group of advisers, collaborators, public
which were judged to be sufficiently advanced to officials, and legislators. After issuance, however,
furnish a base for extension to the remainder of the demand became so great that it soon was
those States with some supplementary field obser- apparent that distribution could not be effectively
vations. Third, there were 15 States and Coastal restricted.
Alaska in which it was necessary to conduct special A 5-month review period ending in March 1956
surveys to obtain reasonably reliable estimates of was announced after issuance of tile preliminary
the current resource situation, draft. Careful review was made of the report by

In the utilization surveys, data were developed all Forest Service regional offices and experiment
by the forest experiment stations usually in stations and the Forest Products Laboratory.
cooperation with the States. State cooperation Comment and suggestions were invited from mem-
was especially widespread in the Northeast. ber organizations of the advisory group, Federal
Although Bureau of Census data on output of Departments and States, and all groups and indi-
lumber, veneer logs and bolts, and pulpwood were viduals who cared to volunteer suggestions.
used as the overall control, supplementary surveys The Forest Industries Council volunteered a
of varying intensity were made to obtain reliable detailed review. The Department of the I_terior
estimates by States and geographic source of logs offered constructive comment, as did various con-
and bolts. Field surveys were also made as a servation and other groups. In all, some 2,000
basis for estimating the output of other timber individual suggestions were received.
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7 _ _, _, ,_ _F_::S _ OtherIn addition to the commen_s _of.ad_ ............_ i c()u1 2'orest Federal
outside the Forest Service and those rec_.c.s_c_,_ _,k_; _s'_u_ _d_t_ _0,_,_ Tot_,_

Q
from within Service, the Forest _erwee retained _t'imber u_ilizao_Aon ................ $18, 900 $500 $100 $19, 500
three men of national reputation to review parts Timber resource
or all of the preliminary report. These were: Dr. inventory_ ...... 180, t00 92, 600 2, 300 255, 000
John D. Black, Henry Lee Professor of Eco- Productivity of re-

nomics, Emeritus, Harvard University; Dr. Sam- e e n t 1y e u
uel T. Dana, Professor Emeritus of Forestry, and lands ........... 168, 700 23, 900 25, 700 218, 300Other tasks 3.... 6, 800 .... 5, 800 12, 600
Dean Emeritus, School of Natural Resources,
University of Michigan; and Dr. Arnold C. All tasks ...... 354,500 117,000 33,900 505,400
Harberger, Associate Professor of Economics, _Including consulting and other privately employed
University of Chicago. foresters.

The suggestions received were of great variety. _ Including also a small amount of contributions not

A few were major, most were minor, and there elsewhere classified.3 Mainly forest protection and planting.
were many duplications. All suggestions were
carefully considered and about 50 percent ac- The most significant contributions were made
cepted. In addition, there were many other by State agencies and totaled 70 percent of all
changes made by the authors. The final report, assistance. State assistance was about equally
although following somewhat the same general divided between the inventory and productivity
organizational pattern as the preliminary, draft, is tasks, and was made by 65 State agencies in 37
substantially a different document in many States, including 36 State Departments of Forestry
respects, or Conservation, Extension Services in 12 States,

In preparing the final report, no attempt was 2 State Agricultural Experiment Stations, 10
made to bring the information presented in the State-supported educational institutions, and 5
preliminary draft up to date. To do this would other State agencies.
have required new field surveys and would have Forest industry contributed about 25 percent
been impractical. In general, the time period of total assistance. Industry's greatest contribu-
with which the report deals is 1952-53. There is tion was to the inventory phase, although signifi-
some variation in this depending upon the types cant help also was made available in the produc-
of data, and these are explained in the individual tivity survey. A total of 149 forest industry
sections, sources assisted in the Timber Resource Review,

of which 40 percent were lumber companies, 25
Collaboration percent pulp and paper companies and the

balance about equally divided between other
The very significant assistance received by the wood-manufacturing companies and industry trade

Forest Service from various sources has been men- associations, consulting and other privately em-
tioned already. Without such assistance, comple- ployed foresters. Industry also gave the review
tion of the Timber Resource Review would not draft careful scrutiny and made numerous sugges-
have been practicable, tions.

The advice and counsel of the national advisory Principal assistance from other Federal agencies
group was of real value. Also of great value was was from the Bureau of Land Management,
the basic information made available by State Bureau of Indian Affairs, and National Park
agencies and forest industries on such items as Service, Department of the Interior; Soil Conserva-
timber products output and forest fire experience, tion Service, Department of Agriculture; and

Valuable time and effort were contributed by a Department of the Army.
great many people in discussions throughout the Not included in the above summary was the
country, at meetings, and in other ways in coun- cooperation extended by countless landowners in
seling during the planning phase of the Timber permitting access to their properties in connection
Resource Review. Much was also contributed in with eitiwr the inventory or productivity field
reviewing the preliminary report, surveys. With very few exceptions, such access

In addition to such help, there have been tangi- was wholeheartedly given. Also not included is
ble contributions to the field execution of certain the time and effort spent by the many reviewers.
phases of the project, such as the field surveys in It. should be emphasized 1)mr the compilation of
utilization, in timber inventory, and in produc- data, their interpretation and the report prepara-
tivity of recently cut lands. Valued at more than tion are that of the Forest Serwcc. Collaboration
half a million dollars, these outside contributions on the Timber Resource Review in any way, either
consisted roughly of 78 percent manpower, 3 13 through service on one of the advisory groups,
percent facilities and equipment, and 9 percent through positive assistance as reflected in the
cash. They came from the following sources: preceding tabulation, through review of the first

draft, or through merely giving access to one's
_ Valued at, $500 per man-month, property or individual production records, in no
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way commits the collaborators or reviewers to Pulpwood Requirements. U.S. Dept. Agr. Dept. Bul.

s appor_ either the statistical or interpretative 1241, lOOpp., illus. [The "Clapp-Boyce Report."]
1932 (1930) U. S. Dept. Agr., Forest Service. The

results of this report. Forest Situation in the United States (A Special Report
It should also be emphasized that information to the Timber Conservation Board). 46 pp., illus.

obtained in connection with tile Timber Resource [Processed.]
Review by the Forest Service on individual prop- 1933 (1930) U.S. Dept. Agr., Forest Service. A National

Plan for American Forestry. Sen. Doe. 12, 73d Cong.,
erties or individual output, records is considered 1st sess. 2v., 1,677 pp., illus. [The "Copeland Re-
and treated in the same confidential manner as port."]
are statistics made available to the Bureau of the 1934 (1930) National Resources Board Report. Forest
Census. Information on individual properties is Land Requirements and Available Resources. Pp. 135-

143, illus. Forest Land Problems and Policies. Pp. 207-
utilized within the Forest Service only for Timber 216, illus.
Resource Review purposes, and is available only 1935 (1930) [7. S. Dept. Agr., Forest Service. Forest

to a small group of individuals working on the Land Resources, Requirements, Problems, and Policy.

Timber Resource Review project. No informa- Pt. VIII, Supplementary Report of the Land Planning
Committee to the National Resources Board, 114 pp.,

tion relative to individual enterprises has been or illus.
will be released except: (1) To a participating 1935 (1930) Curran, C. E., and Behre, C.E. National

public agency whose authorized employee col- Pulp and Paper Requirements in Relation to Forest Con-

lected the information in question--this is done servation. Sen. Dec. 115, 74th Cong., 1st sess. 74 pp.,
illus. [The "ttale Report."]

on the basis that presumably the agency will 1939 (1938) U.S. Dept. Agr., Forest Service. A National
already have that information from field forms Forest Economy: One Means to Social and Economic

completed by its employee; and (2) upon the Rehabilitation. 296 pp., illus. [Processed.]

written consent or request of the individual whose 1940 (1938) Marsh, R. E., and Gibbons, W.H. Forest
Resource Conservation. U. S. Dept. Agr. Yearbook

property is involved. 1940: 458-488, illus.
1941 (1938) U.S. Cong. Joint Committee on Forestry.

EARLIER REVIEWS OF THE TIMBER Forest Lands of the United States. Sen. Doc. 32, 77th
Cong., 1st sess. 44 pp., illus. [The "J. C. Report."]

SITUATION 1948 (1945) U.S. Forest Service. Forests and National
Prosperity. U. S. Dept. Agr. Misc. Pub. 668, 99 pp.,

Most of the earlier national reviews were pre- illus. [The "Reappraisal Report."]
Report 1. Gaging the Timber Reso_rce. 62 pp., illus.

pared either by the Forest Service or other 1946;rev. 1947. [Processed.]
Executive Branch agencies, by governmental Report 2. Potential Requirements for Timber Products.
boards or commissions, or by committees of the 70 pp., illus. 1946; rev. 1947. [Processed.]

Congress. Following is a list of the principal Report 3. The Management Status of Forest Lands.
reports on our timber situation which might well 29 pp., illus. 1946; rev. 1947. [Processed.]Report 4. Wood Waste. 45 pp., illus. 1947. [Proc-
be considered as predecessors to the present report, essed.]

beginning with a report by the Department of Report 5. Protection Against Forest Insects and
Agriculture in 1909 on "Ihe Timber Supply of Diseases. 39 pp., illus. 1947; rev. 1948. [Processed.]Report 6. Forest Cooperatives. 18 pp. 1947. [Proc-
the United States." This comprehensive list is essed.]
included because a number of these reports have 1952 (1945) President's Materials Policy Commission.
tended to be forgotten with the passage of time. Making the Most of Timber Resources. In Resources

for Freedom, v. l, pp. 36-45.
1909 (1909) 4 Kellogg, R.S. The Timber Supply of the 1952 (1945) U.S. Dept. Agr., Forest Service Domestic Tim-

United States. U.S. Dept. Agr. Forest Serv. Cir. 166. ber Resources. Rpt. 5 in v. V, Resources for Freedom,
24 pp., illus. President's Materials Policy Commission.

1911 (1911) U. S. Dept. Commerce and Labor, Bur.

Corps. Summary of Report of the Commissioner of Only a few of the above-listed reports were
Corporations on the Lumber Industry, Pt. 1, Standing
Timber. 38 pp., illus. [The "Bureau of Corporations based upon new field data--tim others were based
Report."] largely upon reanalysis, restatement, and re-

Part I, Standing Timber [including summary]. 301 emphasis of data previously published. The four
pp., illus. (1913.) reports which are most noteworthy from the stand-

Part II, Concentration of Timber Ownership in Im-
portant Selected Regions. (1914.) point of incorporat.ii_g new data and thus being

Part III, Land Holdings of Large Timber Owners [with milestones in appraising our timber supply are the
ownership maps]. 264 pp., illus. (1914.) so-called "Capper Report" for 1920, "Copeland

1920 (1920) U.S. Dept. Agr., Forest Service. Timber
Depletion, Lumber Prices, Lumber Exports, and Concen- Report" for 1930, the report on "Resource Con-
tration of Timber Ownership. Rpt. on Sen. Res. 311, servation" for 1938, and the "Reappraisal Report"
66th Cong., 2d sess. 71 pp., illus. [The "Capper for 1945. The Timber Resource Review falls in
Report."] that category and incorporates the first new timber

1923 (1920) Greeley, W. B., Clapp, E. H., et al. Timber:
Mine or Crop? U. S. Dept. Agr. Yearbook 1922: resource information reported by the Federal
83-180, illus. Government since the 1945 Reappraisal. The

11924 (1922) Clapp, Earle H., and Boyce, Charles W.
How the United States Can Meet Its Present and Future Forest Service considers the periodic preparation

Dates in parentheses are years to which data are of these overall national appraisals as part of its
applicable, regular work and continuing responsibility.
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li In addition to the Federal reports listed _,bev%. 1954 Stanford _eseareh Institute. America's Demand
there have been s_gmfic_nt contrloutmns _o _ ur for Wbodo I929-1975. A Report to WeyerhaeuserTimber Company. 404 pp., ilhls. Summary 94 pp.,
knowledge of the timber situation and demand for illus.

timber, prepared under the auspices of research There are many other reports relating to forest
institutions or conservation groups: The most
notable of these is the "Report of the Forest policy, organization of forestry agencies, reports
Resource Appraisal," prepared by the American on individual States or parts of States. But it isbelieved the above two lists incorporate the prin-
Forestry Association. This was an appraisal of
the timber situation, based upon field surveys eipal national reports on timber inventories and
made at the same time as the 1945 Reappraisal demand.

of the Forest Service. There was cooperation GEOGRAPHIC GROUPINGS
between the two surveys and remarkable agree-
ment as to the resource facts. Subsequently the The Timber Resource Review is primarily a

American Forestry Association reported on the national appraisal. However, much of the in-
"Progress of Forestry," and more recently the formation on the present timber situation is pre-
Stanford Research Institute has completed a care-
ful study of "America's Demand for Wood." sented on a sectional, regional, or State basis where
Following are these three reports: appropriate. The State is the smallest unit used
1946 Woods, J. B. Report of the Forest Resource Ap- and one region, the Pacific Northwest, is divided

praisaI. American Forests 52: 413-28. [Reports for into two subregions.
many individual States appeared in American Forests, There are three sections--North, South, and
1945-49.] West--and 13 regions including Coastal Alaska

1951 American Forestry Association. The Progress of
Forestry, I9_5 to 1950. 90 pp., illus. (fig. 1).

Figure 1

.o
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]in the continental United States, regional Commerce utilizing acceptedfmethods. They are
boundaries are the same as those used in the 1945 generally in line with the economic projections
Reappraisal Report in order to facilitate corn- made by a number of other agencies. However,
parison. The regional boundaries follow State most economic forecasters do not extend their
lines with two exceptions: (1) The boundary be- projections to the year 2000. Consequently, the
tween the Plains and West Gulf Regions in Okla- economic projections for that year have been
homa and Texas follows county lines in order to developed independently by the Forest Service,
place the main timbered areas of eastern Oklahoma following the same methods used by the Bureau of
and Texas with the West Gulf Region; (2) county the Census for shorter term projections.
lines are followed between the Northern Rocky In projecting tile general assumptions into the
Mountain and Plains Region in part of South future, two sets of specific projections first were
Dakota in order to place the Black Hills area in developed for both 1975 and 2000. There was
the Northern Rocky Mountain Region. very little difference between them for 1975, so the

In grouping regions into sections, there was a upper group was discarded for that. year. As a
choice of placing the Plains Region in the North, consequence, one set of economic projections was
in the South, or breaking the region. Because used in developing timber-demand estimates for
about 80 percent of both the commercial forest 1975 but two sets were used in connection with the
area and timber volumes in the Plains Region lies demand estimates for the year 2000. The more
north of the Oklahoma-Kansas line, the entire conservative set of economic projections form
Plains Region is placed in the North. the basis for the lower and medium estimates of

For the first time, Coastal Alaska is treated as timber demand. Such projections reflect an
a se.parate region and with the same detail as other intermediate rate of future national economic
regmns. Coastal Alaska includes the southeastern growth. The second set of economic projections
panhandle of Alaska and a narrow coastal strip for 2000 are geared to top-level estimates of
and offshore islands extending westward to Cook population and gross national product, and serve
Inlet and including Kenai Peninsula and Kodiak as the base for the upper estimate of timber
_nd Afognak Islands. _ demand in that year.

An infinite variety of other economic projections

A FAVORABLE NATIONAL SETTING could have been used. Those chosen are believed
to be reasonable. They reflect the general as-
sumptions of peace, prosperity, military pre-

In any attempt to appraise timber resources for paredness, and continued improvement in living
the future, some assumptions as to future condi- standards. To adopt any other outlook in ap-
tions must be made. For example, estimates of praising a renewable natural resource such as
prospective demand for timber products cannot timber, which requires time to mature, would be
be developed except within the framework of cer- undesirable public policy.
tain economic assumptions, nor can prospective
supply estimates be developed without certain PROJECTIONS OF POPULATION AND
assumptions as to trends in forestry. The future
role of wood in the national economy is related to GROSS NATIONAL PRODUCT
both demand and supply factors. Hence it is
necessary to make a choice between such basic The specific economic projections are essential
assumptions as peace or war, prosperity or de- prerequisites to estimating future timber demand
pression, population growth or decline, and rising and as such set the stage for the future and are of
or falling standards of living, fundamental importance (table 1).

Of the several economic projections shown in
table 1, population and gross national product,

GENERAL ASSUMPTIONS which is the total national output of all goods and
services, are the two used most frequently in the

The key assumptions to which the Timber Re- subsequent estimations of timber demand. The
source Review is geared are: Peace but continued other economic projections itemized in table 1
military preparedness, a rapid rise in population, following population and prior to gross national
economic prosperity and high living standards as product, such as total labor force, civilian force,
reflected in a much larger gross national product, unemployed, employed civilians, work week, and
continued importance of forest products as a basic man-hour productivity are essential prerequisites
raw material, and continuation of present trends to calculation of the gross national product.
in forestry. The population projections are most readily

These general assumptions are translated into a understood. They are that population will in-
series of specific economic projections which serve crease to 215 million persons in 1975 and 275
as the basis for subsequent projections of future million persons in 2000 (fig. 2). In contrast to
demands for timber. The specific projections are the 1952 population of 157 million people, the
derived mainly from data of the Department of estimated increases are 37 percent by 1975 and 75



TABLE 1.---,[!2'._::OTbO:m'i_!.............:' ""

2000

Item Unit 1952 1975 For lower For upper
and medium timber pro-
timber pro- jection

jeetions

Population .................................. Million people .................... 157. 0 215 275 360
Total labor force ............................... do ...... 66. 4 85. 0 110 133
Armed forces ........................................... do ................ 3. 4 3. 5 4. 0 4. 0
Civilian labor forces ........................ ......... do ............... 63. 0 81. 5 106 129
Unemployed ....................................... do ................. ] 1. 7 3. 5 4 5
Employed civilians ................................ do ................ 1 61. 3 78. 0 102 124
Work week ..... , ......................... '-- Hours .............. =..... I 40. 2 35 30 30
Man-hour productivity ...................... Dollars _....................... ] 2. 56 4. 50 7. 50 7. 50
Gross national product ..................... Billion dollars 1........... ] _54. 1 630 1, 200 1,450
Input of physical structure materials .......... Billion index units 2........ ] 5. 9 8. 3 12. 2 14. 7

Disposable personal income ................ Billion dollars _........... 238 441 840 1,015

In 1953 constant dollars. 2 Memsured in dollars at 1935-39 prices.

Figure 2
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percent by 2000. The upper projection of popu- less than the 262-percent _ncrease in the 45-year
lation for 2000 is 360 million people, or a 130- period, 1910-55. Tile top estimate for gross

percent increase over 1952. It is an extension of national product in 2000 used for tile upper pro-the upper level Census Bureau estimate for 1975 jections of timber demand is 1,450 billion dollars.
of 229 million people. In both projections of gross national product,

Despite these substantial percentage increases, the rate of increase is greater than the rate of

the lower population projection is essentially con- population increase (fig. 2). This is due to anservative for several reasons" (I) The 1975 esti- allowance for improvement in standards of living
mate of 215 million people is 3 million below the which are reflected in gross national product but
midpoint of the latest (1955) Census Bureau pro- not in numbers of people.
jections for 1975. (2) The year 2000 estimate of The input of raw materials is another important
275 million people is 23 million below the midpoint economic criterion. It is important in timber
of the Forest Service extension of Census Bureau demand estimates because the demand for timber
projections. (3) The population projections as- is related in a general way to the demand for all
sume no further decline in mortality rates; yet it raw materials. The three general types of raw
is reasonable to believe this will occur. (4) In materials are food, energy, and physical structure
the 52-year period, 1900-52, tile population in tile materials. The latter includes everything which
United States increased 106 percent, or at acom- is not in the food or energy classifications. It
pound rate of 1.4 percent annually. The basic includes all wood products except fuel, which is
population projection for the 48-year period, 1952- in the energy group.
2000, is an increase of 75 percent, or at a compound Because fuelwood is such a minor component of
rate of 1.2 percent annually. Titus the population total wood consumption, only the physical struc-
projection is predicated upon a lesser rate of in- ture materials were considered in projecting the
crease than has prevailed in tile past. (5) Most. input of raw materials. This, however, is a very
long-term economic projections of this country's broad grouping which includes many unlike
growth which have subsequently been tested by materials. A common unit of measure for such
time have fallen short of actuality, materials is the "input index," which reflects both

The 1945 Timber Reappraisal report of the quantity and value and is defined as the quantityForest Service, accepting the population projec- of each material that could have been bought for
tions current at that time, assumed 145 million one dollar at tile 1935-39 national average price.

eople for 1950, whereas the Bureau of the Census The total input index of physical structure raw
ater enumerated 152 million for that year. Like- materials in 1952 was 5.9 billion units, of which

wise, the Reappraisal indicated a population of timber products comprised about 20 percent.
167 to 185 million by 2000. This is roughly 100 The projected input index of physical structure
million persons less than the basic population of raw materials is an increase from 5.9 billion units
275 million used in this study. This difference in in 1952 to 8.3 and 12.2 billion units in 1975 and
population forecast is one of the fundamental 2000, respectively. These are increases of 40 and
reasons for the differences between projected 107 percent. For the top projection 2000, the
demands for timber made by the Forest Service estimated increase in input index in relation to
in its 1945 report and the estimates developed in 1.952 is 149 percent.
the Timber Resource Review. Disposable personal income is an economic

The second major economic projection is gross criterion which reflects standard of living. It is
national product. It is predicated on population estimated that disposable personal income (per-
increases as described, on an enlarged total labor sonal income after taxes) will increase from 238
force, an approximately stable military force, an billion dollars in 1952 to 441 and 840 billion
increase in the number of employed civilians dollars in 1975 and 2000, respectively.
despite increases in the numbers of unemployed, In summary, the key economic criteria and esti-
a decline in the length of tile work week, and ira- mated change in relation to 1952 are:
proved man-hour productivity. _0o0

On the basis of such factors, tile gross national use_inlower and Used in

product is estimated to increase about 78 percent medium uppertimber timber

by 1975, or from 354 to 630 billion dollars. It _975 pro_e_tionspro_e_tion,
is further estimated to approximately double from (percent)(percent) (percent)

1975 to 2000, and to reach 1,200 billion dollars Population .................... +37 +75 _-130

(fig. 22r Although these are very large increases, Gross national product ......... _-78 +240 _-310they e at a lesser rate than has prevailed in the
past, and in this respect the estimates for gross TIMBER IN THE NATIONAL ECONOMY
national product like those for population are
believed to be reasonably conservative. In the Tile purpose here is to summarize a few general
48-year period, 1952-2000, the estimated increase criteria that indicate the widespread dependence
in gross national product is 240 percent, which is of our economic structure on timber products.
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Timber products consumption is discussed lat_r same direction ]ends new strength to the role of
_ (page 12). timber in the national economy. This shift has

Timber-connected activity in 1952 accounted opened profitable outlets for large volumes of
for 6 percent of the man-years of employment, wood otherwise not usable. In the early 1900's

_ 6 percent of compensation paid to all employees, pulpwood comprised about 2 percent of the indus-
' and 5 percent of our national income, as these trial wood input, veneer and minor products
• estimates 5 show: about 25 percent, and lumber more than 70 per-

Tim_er- cent (fig. 4). By 1952, pulpwood had increasedTotal connected

Man-years of employment ..... millions__ 63 3. 4 to 27 percent of the total, lumber had declined to
' Compensationofemployees_billiondollars-- 195 11 62 percent,, and minor products had also declined.

National income ............... do ..... 290 15

Timber-connected employment totaled 3.4 mil- OUTLOOK FOR FORESTRY

lion man-years in 1952 and was heaviest in the The outlook for forestry in a national setting as
fields of lumber manufacture, pulp and paper just described could har(llv be other than favor-
manufacture, and contract construction, as indi- able. There have been relatively high prices,
cated below: strong demand, and no general depression in re-

Employment cent years. Forestry is being practiced on bothThousand

Timber-based industries: man-yearsPercent private and public lands at an accelerated rate.
Forestry ............................ 65 2 It is increasingly recognized that growing timber
Lumber and timber basic products .... 655 19 is economically profitable under certain condi-
Pulp, paper and allied products ...... 504 15 tions, particularly where forest industries havei Wood furniture and fixtures ......... 310 9

substantial timber and financial resources.
Total .................................... 1,534 45 Adjustments of a financial character favorable

to forestry and forest industries have recently
Other timber-connected activities: been made, such as the 1943 timber capital gainsOn farms ............................ 300 9

Contract construction (nonfarm) _..... 700 20 amendment to the Internal Revenue Code and
Rayon and other wood chemicals ..... 236 7 the Federal tax amortization program under
Timber product transportation ........ 228 7 which accelerated write-off of new plant invest-Wholesale and retail trade .............. 400 12

ment was permissible. In 1953, national banks
i_ Total ..................................... 1,864 55 were authorized to make loans for terms up to 10

years secured by forest tracts "which are properly
ilii All activities .......................... 3, 398 100 managed in all respects."

1Does not include force account construction because of In general, Federal, State, and private forestry
lack of data. programs are moving forward, some more rapidly

Sources: U. s. Department of Commerce, National than others. Short term ups and downs have oc-
Income, 1954 edition, Washington, D. C., 1955, and other curred, but over the last seveial decades the prog-_ Department of Commerce statistics.

ress m forestry has been l emarkable. Least
Another important index of the role of timber progress has been made on the most important

products in tim national economy is the propor- segment of the total forest situation-,the four and
tion they comprise of the total mix of physical- one-half million small farm and other small private
structure raw materials (fig. 3). During the early holdings that comprise over half of the commer-
1900's timber products (other than fuelwood) cial forest land. Private-public relations in for-
comprised close to one-third of total consumption estry are improving as is mutual respect and con-
of physical-structure materials. The proportion fidence and a tendency to work together in

_i_i grew steadily less for the next 20 years, from 1910 greater harmony toward common objectives.
i:ii to 1930. In the 1930's and early 1940's, it di- One of the most important assumptions for the
_:_ minished still further, but then the trend was re- future made in the Timber Resource Review is

versed. During 1950-52, timber comprised about that recent improved trends in forestry will con-
20 percent of the total physical-structure raw tinue. Projections of inventory and growth ate
materials intake, which is about the same as it based on this assumption rather than on status
comprised during the period 1925-40. Thus quo in forestry. Improvements in utilization have
there appears to be no current trend downward in been considered in adjustment of the utilization
the importance of timber products in the national factors converting projected demand to timbereconomy.

A marked shift in product composition toward cut. Full account has been taken of trends toward
pulpwood and an expected further shift in the accelerated planting, improved protection, cul-

tural and other forest management measures.

s Sources: I_'. S. Department of Commerce, National Tangible recognition of progress in forestry was
:_ Income, 1954 edition, Washington, D. C., 1954, and U.S. made in the projections of timber inventory andDepartment of Commerce and U. S. Bureau of the Census

statistics, growth.

-- _qi
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DEMAND FOR WOOD tS INCRg.ASI_'_(:_ C)om_.umptdo:a of industrial wood (timber prod-.
ucts or,her _han fuetwood) increased moderately

Before reviewing present and prospective timber from t.900 go t907, then declined rather steadily
supplies in the United States, it is important to through 1921. There was a sharp upturn then
outline prospective demand in order thug the for 2 years, followed, by a moderate decline through
reader may have before him a clear picture of the
Nation's need for wood against which may be 1929, and a drastic reduetion during thedepression
appraised the present and prospective timber that continued through 1932 to alowpointin that
situation and growth, year of 3.9 billion cubic feet. Gradually, from

Consumption of timber products and prospee- 1938 through 1942, consumption increased to a
give timber demand are very nearly the same point just under the 1907 peak. There was a
thing except with respect to time. Consumption drop in consumption during the production diffi-
is what has happened, whereas prospective de- culbiesthrough the waryears, but this wasfollowed
mand is a projection of what may happen in the by an upswing since 1949 in which consumption
future under assumed conditions. Timber con- in each of the years 1950-52 was higher than the
sumption is of value not only as an indicator and previous peak in 1907. This is indicated in the
guide to the future, but also as a matter of his-
torical interest, following tabulation" industrial wood

Total Per capita

TIMBER PRODUCTS CONSUMPTION Year: (billioncu.ft.) (cubicfeet)
1900 ................................................. 8. 8 116
1905 .......................................... 9. 1 109

Consumption by principal individual timber 1910 ........................... 9. 5 103
products for the few years that such estimates 1915 .................................. 8. 5 85
have been assembled are summarized in table 2. 1920......................... 8. 2 77
The volume of timber products consumed in 1952, 1925 ............................. 8. 8 761930 ................................................. 7. 0 57
expressed in terms of the cubic foot volume of 1935............................................. 5. 9 46
logs and bolts (roundwood), amounted to 12.3 1940 ........................... 8. 0 61

billion cubic feet or 78 cubic feet per capita. 1945 ................................ 7. 8 56
Products other than fuelwood accounted for 84 1950 .................................. 10. 1 67

1951 ............................ 10. 1 65
percent of that total: Saw logs 52 percent, pulp- 1952 ..................................... 10. 3 66

wood 22 percent, veneer logs and bolts 4 percent, , This same long-term trend, including the intervening
and all other nonfuel products 6 percent. Fuel- years, is shown in figure 111 and table 206 of the section
wood accounted for 16 percent (fig. 5). on Future Demand for Timber.

TABLE 2. Estimated consumption of timber products in the United States

Volume in standard units Volume in
roundwood

Product Standard unit of measure
I

I 1950 1952 1952
1944

t .,

Million
Million Million Million cu. ft. Percent

Saw logs (lumber, sawn ties, etc.) 2......... Bd.-ft. lumber tally .... 34, 600 40, 850 41, 462 6, 419 52.
Veneer logs and bolts__ Bd.-ft. log scale .......... 1, 533 2, 730 2, 647 451 ! 3.
Pulpwood _............................. Standard cords ........... 21 34 35 2, 697 22.
Cooperage logs and bolts Bd.-ft. log scale ......... 737 690 355 73
Piling_ Linear feet .............. 45 32 41 28
Poles_ Pieces__ 4 7 6 88
Posts (round and split) ......................... do .................. 275 230 306 194 11
Hewn ties_ _do_ 25 12 10 67

Mine timbers (round) .................... Cubic feet .............. 150 100 81 81
Other industrial wood 4......................... do ................. 250 250 227 168 Ii

All industrial wood_ _ Cubic feet roundwood i___ 8, 257 10, 145 I0, 266 10, 266 83.
Fuelwood Standard cords .......... 70 62 59 2, 008 16.

All timber products_ Cubic feet roundwood ____ 11, 632 12, 272 12, 274 12, 274 I00.

1 The roundwood (logs and bolts) volume of pulpwood, production, less exports, plus imports, and changes in
of "other industrial wood," and of fuelwood includes only lumber stocks.
that cut directly from trees. Plant residues utilized for a Includes net imports of pulpwood, also of woodpulp
such products are part of the roundwood volume princi- and finished paper expressed in terms of pulpwood.
pally of saw logs and veneer logs and bolts. 4 All other timber products not including fuelwood.

2 Estimates of apparent consumption based on estimated
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Figure 5 includesCoastalAlaska

Per capita consumption of industrial wood de- world. However, Canada and New Zealand con-
creased from 116 cubic feet in 1900 to 46 in 1935, sume more board-feet per capita than the United
but has since increased to about 66 cubic feet in States, their average being in the neighborhood of
1952. This increase of about 40 percent in the 280 board-feet. Norway and Sweden consume
per capita consumption of industrial wood in the about 210 and 150 board-feet per capita, respec-
past 20 years is a significant change and shows tively; USSR, 130 board-feet per capita; United
that wood, contrary to the popular belief, is more Kingdom, 68; France, 42; Brazil, 25.
than holding its own in the general economy. In contrast to the downward per capita trend

The long-term trends in lumber consumption in lumber consumption in the United States, the
and pulpwood consumption, which are the two trends in per capita consumption of pulpwood and
principal timber product items per capita, are sum- total pulpwood consumption have both been
marized in table 3. Per capita consumption of strongly upward. Since 1920 the per capita con-
lumber has gradually dropped over the past half sumption of pulpwood has increased about three-
century from 539 board-feet in 1900, with various fold.
ups and downs to about half that in 1952 (264 Although long-term consumption trends are
board-feet) and down to 248 in 1955. This is still available for industrial wood and for certain com-
high in relation to numerous other nations of the ponents such as lumber and pulpwood, there are
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TABLE 3. Consumption oj lumber and pulpwood no long-term trend estiraates for all timber prod-
for specified years ucts in the United States because of the lack of

fuelwood information. In the early 1900's, it is
estimated that fuelwood consumption was about

Lumber x Pulpwood 2 100 million cords. It has since dropped to about
Year _---_-- 59 million cords in 1952. The per capita con-

Total I'er Total Per sumption of fuelwood dropped from 1.3 cords to

I capita capita 0.4 cords during this period, or a 70-percent de-..... crease. Although fuelwood at _he turn of the
Billion Million century represented a major fraction of all energy

bd.-ft. Bd.-ft. cords Cords materials consumed, by midcentury it accounted1900 ............... 41.0 539 for only a minor fraction because of the substitu-1905............. 42. 4 506 ---3_4 ..... 6/6_
1910 .............. 43. 4 470 4. 9 .05 tion of other fuels (fig. 6). It seems most likely
1915 ............. 36. 7 365 that the competitive position of wood as an energy
1920............. 34. 6 325 8. 2 . o8 material will continue to weaken.
1925.............. 40. 2 347 10.8 09 In summary, there are several significant trends
1930 ............. 30. 0 244 13. 2 11
1935 ............. 23. 3 183 13. 8 11 that should be mentioned.
1940 ............. 34. 3 260 18. 0 14 1. The long-term trend of product composition
1945 ............. 30. 6 219 23. 0 16 of industrial wood products is for a decrease in the
1950 ............. 40. 7 268 33. 7 22 proportion that lumber makes of the total, in-1951 ............. 39. 0 253 36. 2 23
1952 ............. 41.5 264 35. 4 23 creases in the proportions of pulpwood and veneer
1953 .............. 38. 5 241 37. 8 24 logs and bolts, and a decrease in minor industrial
I954 .............. 39. 4 243 38. 2 24 wood products. Lumber, however, still makes
1955 ............. 41.0 248 41.6 25 up well over half of the total consumption of

industrial wood products.
1Estimates of apparent consumption based on esti- 2. There has been a decrease of about 70 per-

mated production, less exports, plus imports. Adjust- cent in the consumpgion of fuelwood since 1900.
ments for changes in lumber stocks during period 1930-52.

_-Includes net imports of pulpwood, also of woodpulp Although fuelwood in 1952 still made up 16 per-
and finished paper expressed in terms of pulpwood, cent of the consumption of all timber products,

Figure 6



the importance of fuelwood may be expectedto influenceupon supply. In caseof timber,how-
grow progressivelyless. ever,responseon the supplysidecannot become
3. There has been more than a 50-percentde- effectivein one year or in ten. The apparent

creasein per capitaconsumption oflumber since ease or difficultyof economicallydeveloping a
1900. Despitethisthetotalconsumption oflure- supply commensurate with projected timber
ber has held up and has increasedsubstantially demand providessome clueas to futuretrend of
sincethe 1930's. In 1955,itwas atapproximately timberprices. Prospectivedemand higherthan
the same levelasin 1900. prospectivesupply indicatesa probabilityof
4. Perhapsthemost outstandingmajor develop- upward movement oftimberprice,but higherand

ment in wood consumption has been the rapid higherrelativepriceforone of the N_tion'sbasic
increasein use of pulpwood. The per capita raw materialswould not be conducivetocontinued
consumption ofpulpwood has tripledsince1920. improvement in the generalstandard of living.
The actual consumption of pulpwood was five Itwould not be good publicpolicytobaseforestry
timesgreaterin 1955than in 1920. As a resultof programs for the futuresolelyupon.estimatesof
theseincreases,pulpwood now makes up over eitherpotentialdemand that assumes a further
one-fourth of the total consumption of industrial substantial increase in the relative price of timber
wood products whereas it comprised only 2 per- products or future timber supplies less than the
cent in the early 1900's. Pulpwood is the prim- Nation can reasonably grow.
cipal cause for wood maintaining about the same

proportion (20 percent) of the total mix of physical- Three Levels of Demand Developed
structure raw materials in 1952 as it comprised in
1925-40. Three projections of timber demand have been

5. Since 1935, there has been an upswing in made. For convenience these are termed "medi-
both total and per capita consumption of all um projection," "upper projection," and "lower
industrial wood. Total consumption in 1.952 was projection." The medium and lower projections
at an all-time high and per capita consumption of timber demand are developed for both 1975 and
was at the 1929 level. 2000. Upper projected demand is developed

only for 2000. The reason for this is that the
TIMBER DEMAND assumptions upon which upper projected demand

would be based for 1975 were so nearly the same
Meaning of Projected Timber Demand as those upon which medium projected demand is

developed for that year that no separate upper
Estirr.ates of potential demand for timber projection wasmadefor 1975.

products at specified future times under various Medium projected demand is the basic projec-
sets of assumed conditions are termed "projected tion. The upper and lower projections are
timber demand." Such estimates are not to be variants from it. The medium projected demand
regarded as forecasts of actual future consumption is based upon certain population, gross national
of timber products. They are somewhat analo- product, and price assumptions. The upper
gous to the potential demand estimates frequently projected demand uses the same price assumptions
made by large manufacturing concerns to serve as as the medium projection, but the population and
guidelines for planning their marketing and pro- corresponding gross national product are in-
duction facilities, creased. On the other hand, the lower projection

Attempts to look 25 to 50 years into the future uses the same population and gross national
entail much uncertainty about every factor to be product assumptions as the medium level, but the
considered. Nevertheless, it is impossible to price assumption is different. The key assump-
escape the fact that the growing of commercial tions for each of the three projections are shown
timber inevitably involves the planning of opera- in table 4.
tions over long periods of time. What is done on A great many other projections of timber de-
the forest lands of the United States during the mand could be made. The purpose of making
next decade or two wiil largely determine the three projections is to provide a range so that the
supply of timber in the vear 2000. reader may select such projection or demand as

Much has been done in the past to improve the seems most reasonable and desirable to him in the
outlook for timber supply. Much more can be light of the assumptions upon which the demand
done to improve it still further. Policy decisions projections are based.
as to what is needed depend to a considerable In considering the subsequent proiections of
degree on estimates of projected demand for timber timber demand, it is important to bear m mind"
products. 1. Populations assumed for the medium and

For any enterprise as economically important as lower projections are basically conservative.
the production and utilization of timber products, 2. Each of the three projections is based on
supply plays some role in the generation of its specific assumptions as summarized above. None
own demand, and demand certainly exerts an is a casual estimate.



Gross national
Population product in 1953

Projections dollars Price

i

1975 2000 1975 2000

Billio'_ I Billio:
tlillion,, _illions dollar, dollar "No change in relative prices; trends in future price of tim-

Medium ................. 215 275 63_ 1, 20, ber products will, in general, parallel price trends of
competing materials.

Upper_ _ 228 360 _ 64. 1, 45, Same as for medium projection.
'Future prices of timber products will rise substantially

faster than prices of competing materials; with resulting
Lower .............. 215 275 63q 1,20 extensive price-induced substitution of non-wood ma-

terials for timber products.

Not used. So close to medium level that upper level projections were not estimated for 1975.

3. None of the projections is a forecast of what process which is explained fully in the section on
will occur. They are alternative choices based Future Demand for Timber. The purpose in this
upon reasonable assumptions. An infinite variety section is to summarize the end results for each of
of other alternatives could be developed, the three projections and for both 1975 and 2000.

In general terms, both the medium and upper
projections are based on assumptions which mean All Projections Point to Demand Higher Than
that industrial timber products would occupy 1952 Consumption
about the same relative role in the economy as
they do today. The only difference between the Projected demand for 1975 and 2000, and con-
two is a larger population for the upper projection, sumption in 1952 are summarized by products in
The medium and upper levels assume in effect a tables 5 and 6 and figure 7. In table 5 the projec-
status quo role for wood. In contrast, the lower tions are in terms of standard units of measure for
projection assumes higher relative prices and a the individual products. In table 6 a conversion to
declining role for wood in which industrial wood cubic feet of roundwood has been made in order
would become relatively less important in the to permit the development of totals.
economy of the Nation in the future than it is Combining all products, the lower, medium, and
today, upper projected timber demands in 2000 are 46,

The Forest Service believes that the medium 83, and 114 percent greater, respectively, than
projection offers a reasonable and desirable objec- 1952 consumption (table 7). Lumber demand for
rive as a matter of public policy. This is so for the medium projection in 2000 is 91 percent above
two reasons: (1) It is desirable to grow a con- the 1952 consumption and the corresponding
tinuing supply of wood as a basic and renewable increase for pulpwood is 182 percent.
raw material in such amounts that wood may In terms of industrial wood, the increases in
continue in the future to occupy about the same relation to 1952 are even more striking than for
role in the national economy as it does at present; all timber products. The reason for this is that
and (2) the amount of timber that must be grown fuelwood was about 16 percent of all timber prod-
to meet the medium projected demand is shown ucts consumed in 1952 and the projection for fuel-
to be reasonably obtainable although rapid accel- wood indicates nearly, a 60-percent decline by 1975
eration and intensification of forestry will be and a 74-percent decline by 2000. In other words,
required, it is expected that fuelwood will decline from 16

percent of the total in 1952 to 2 percent of the

Summary of Timber Demand Projec- total by 2000. Such a rapid decline of an im-portant item offsets in part the large increases in
tions lumber and pulpwood. In terms of industrial

wood which is believed to be the better indicator,
The translation of the economic assumptions the medium projected demand indicates a 50-

summarized above to projections of timber de- percent increase over 1952 by 1975 and 114-per-
mend is a complex, detailed, and highly technical cent increase by 2000.



Projections of domestic demand
)omesti

con-

Product Standard unit of measure sump- 1975 2000
tion, _ _
1952 r

Lower /Iedium Lower Medium Upper

-- I
Million Million Million Million Million Million

units units units units r units units

Saw logs for lumber _......... Bd.-ft. lumber tally ...... 41,462 47, 600 55, 590 54, 800 79, 000 90, 000
Pul wood _ Standard cords 35. 4 65 72 90 100 125p ..................... _ ..........
Veneer logs and bolts _........... Bd.-ft. log scale ......... 2, 647 5, 000 5, 670 7, 500 9, 000 10, 500
Cooperage logs and bolts .............. do ................. 355. 3 510 600 _
Pifing ..................... ..... Linear feet ............. 41. 2 45 59 Million Million Million
Poles .......................... J Pieces .................. 6. 5 4. 9 6. 5 cu. ft. I cu. ft. cu. ft.
Posts (round and split) .......... {..... do ................. 306 337 400 Not allocated to )roduct

Mine timbers (round) ............ Cubm feet ............... 108_9.Hewn ties ........................... .do ...................... _ .......105
1, 160 I, 450 1, 740

Other industrial wood ............ [ ...... do ................. 227 314 350 , Million Million Million

units uni_5 unitsFuelwood 5............................. Standard cords .......... "_ 58. 6 34 34 _5 25

i Includes net imports and volume of products recovered 4 Includes net imports of veneer logs and bolts or veneer-
from plant residues, log equivalent of veneer and veneer products.

2 Lumber, timbers, sawn ties, etc.; includes saw-log _ For industrial as well as home use. Includes plant
equivalent of net imports of lumber, residues used for fuel.

3 Includes pulpwood net imports and pulpwood equiva-
lent of woodpulp and paper.

TABLE 6. Estimated domestic consumption oJ roundwood .for timber products, 1952, and projections of
domestic demand, 1975 and 2000

,_ . ,

Projections of domestic demand

Domestic ]
Product consump- 1975 2000

tion, 1952

Lower Medium Lower Medium Upper

Million Million Million Million Million Million

cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.
Saw logs for lumber 2 ............... 6, 419 7, 140 8, 383 8, 549 12, 090 13, 578
Pulpwood .................................... 2, 697 4, 698 5, 264 6, 514 7, 125 8, 925
Veneer logs and bolts_ 451 860 946 1, 301 I, 478 I, 724
Cooperage logs and bolts ........................ 73' 97_ 109'

Piling ....................................... 28 130.75 37
Poles ....................................... 88 67 88 Not allocated to product
Posts (round and split) ..... =.................. 194,699 ,'675 224 795 I, 043 1, 227 1, 473
Hewn ties__ 67 | .......

...................................... 87J 105
Mine timbers (round) ........................ 81
Other industrial wood ........................ 168_ 219 232,

,.,,

Total all industrial wood ................ 10, 266 13, 373 15, 388 17, 407 21, 920 25, 70{]
Fuelwood ........................... 2, 008 818 818 519 519 51g

Total all timber products ............... 12, 274 14, 191 16, 206 17, 926 22, 439 26, 21gf

Includes roundwood equivalent of net imports of tim- Volume of products recovered from plant residues is in-
ber, pulpwood, woodpulp and paper, veneer logs and bolts eluded in the roundwood volume from which the residue
and veneer-log equivalent of veneer and veneer products, was obtained, principally saw logs and veneer logs.
Includes roundwood volume cut from dead and cull trees. 2 Lumber, timbers, sawn ties, etc.
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TABLE 7.--Consumption and projected demand]or selected timber products and percentage change in demand
from 1952 consumption 1

Item Saw logs for t Pulpwood All industrial Fuelwood All products

lumber ] wood

I d ..... ....
Millio Per- Million Per- Million Per- Million Per- Million Per-

bd.-ft. | cent 2 cords cent _ cu. ft. cent _ cu. ft. |cent 2 t cu. ft. cent _
1952 consumption ............ 41,462 I 35. 4 10, 266 ...... 2, 008 I- ...... [ 12, 274 .......
Lower projected demand: /

1975 .................. 47,600 _15 65. 0 -{-84 13,373 4-3( 818 --59 I 14, 191 _-16
................. +46

2000_ 54, 800 _-32 90. 0 _- 154 17, 407 &7£ 519 74 t 17, 926
Medium projected demand:

1975 ................... 55, 500 _- 34 72. 0 _- 103 15, 388 4- 5£ 818 -- 59 16, 206 -_ 32
2000 ................... 79, 000 H-91 100. 0 H-182 21,920 _ 114 519 --74 22, 439 -}-83

Upper projected demand:
2000 .................. 90, 000 H- 117 125. 0 -t-253 25,700 q-15( 519 --74 26, 219 _-114

Includes roundwood equivalent of net imports of lum- estimates also reflect adjustments for changes in stocks.
ber, pulpwood, woodpulp and paper, veneer logs and bolts _ Change from 1952.
and veneer-log equivalent of veneer products. The 1952

Per Capita Trend Downward ]or Lower Pro- Lumber, for example, shows a dechning per capita
jections; Upward for Medium and Upper demand for each level and for each of the two time
Projections periods except for the medium projection in 2000.

Pulpwood, oil the other }land, shows an increase
The increases in projected demand for lumber, in per capita demand for all three projections and

pulpwood, and all industrial wood as summarized for both 1975 and 2000.
above seem extraordinarily large. Particularly is In terms of all industrial wood, the lower projec-
this so when expressed in terms of percentage in- tion shows a slightly declining per capita con-
creases relative to 1952 consumption (table 7). sumption. This would be expected in view of the

The main reason for these large increases in total assumption as to price increases for that projec-
demand is the assumption with respect to popula- tion. On the other hand, for all industrial wood
tion which, as previously pointed out, is predicated both the medium and upper projected demands
upon Census Bureau estimates. Even the lower show increased per capita demand over 1952.
projected demand indicates increases over 1952 These increases in per capita demand shown in
consumption despite an assumption as to sub- table 8 and figure 8 are reflections of improvements
stantial increase in prices relative to competing in standard of living. This was also evident in
materials. This means that the assumption as to the greater rate of increase projected for gross
increase in population more than offsets the as- national product than for population.
sumption as to rise in price for the lower projected As shown in table 8 and figure 8, the upper pro-
demand, jected per capita demand in 2000 is not as high as

In terms of per capita consumption, the pro- the per capita demand for the medium projection
jetted demand estimates appear quite different, in that year. This is true with respect to lumber,

TABLE 8._Per capita consumption and projected per capita demand J or selected timber products

All All

Item Lumber Pulpwood industrial Fuelwood products
wood

........

Board-feet Cubic feet Cubic feet Cubic feet Cubic feet
1952 consumption_ 264 17. 2 65. 4 12. 8 78. 2
Lower projected demand: ,:

1975 ............................................... 221 21. 9 62. 2 3. 8 66. 0
2000............................................... 199 23. 7 63. 3 1.9 65. 2

Medium projected demand:
1975__........... 258 24. 5 71.6 3.8 75.4
2000 ................................................... 287 25. 9 79. 7 I. 9 81. {_

Upper projected demand:
2000 .............................................. 250 24. 8 71. 4 I. 4 72.
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pulpwood, at l industrial wood, and all timber or _ 129-percent increase in that year for e popula-
products. This is due to the difference in the age tion of 360 million.° The projected demand for
composition of the 360 million population assumed lumber, for example, is tess in all cases than would
for 2000 for the upper projection and the 275 be consumption at the 1952 per capita rate except
milliofi assumed for the medium projection. The for the medium projected demand in the year
360 million has a muehlargerproportionofehildsen 2000. The projected demand for pulpwood, on
and young persons notold enough to be in the labor the other hand, exceeds what would be the con-
force or to have established separate homes than sumption in both 1975 and 2000 at the 1952 per
does the 275 milllion. Another way of saying it is capita rate.
that the standard of living for the upper projection One of the most significant of all comparisons
in 2000 is not quite as high as would be the stand- is that consumption of all timber products would
ard of living if there were only 275 million persons increase from 12.3 billion cubic feet in 1952 to
in that year. Per capita disposable income, for 28.2 billion cubic feet in 2000 with a population of
exampIe, might be about 8 percent less for the 360 360 million if per capita rates are held the same.
million population than for 275 million. The In contrast, the upper projected demand in 2000
term "upper projection," therefore, does not mean for all timber products is 26.2 billion cubic feet,.
upper in terms of standard of living or per capita Thus holding per capita rates constant at the 1952
demand. It does mean "upper" in terms of popu- level would result in slightly greater consumption
lation and total demand, than meeting the upper projected demand in 2000.

An interesting comparison is the amounts of Even in terms of all industrial wood, the upper
the various timber products that would, be con- projected demand in 2000 would be only slightly
sumed in 1975 and 2000 if per capita consumption more than consumption at the 1952 per capita
in those years was the same as in 1952 (table 9) rate.
and a comparison of these amounts with projected These comparisons of per capita projected de-
demand (table 7). Holding per capita eonsump- mend and per capita consumption at 1952 rates
tion the same, there would be a 37-pereent in- can only lead to the conclusion that the estimates
crease over 1952 in each product and a 75-percent of projected demand are reasonable and con-
increase by 2000 for a population of 275 million, servative.

TABLE 9.--Consumption in 1952 oJ selected timber products and consumption in 1975 and 2000 if per
capita rates continue constant

Year and population Change Saw logs Pulpwood All indus- Fuelwood All timber
from 1952 for lumber trial wood products

Million Million Million Million Million
Percent bd.-ft, cords cu. ft. cu. ft. cu. ft.

1952, 157 million ....................... 41,462 35. 4 10, 266 2, 008 12, 274
1975, 215 million ....................... _--- ...... _2_- 56, 760 48. 4 14, 061 2, 752 16, 813
2000:

275 million___ ............................ -t-75 72, 600 61. 9 17, 985 3, 520 21,505
360 million .............................. +129 95, 040 81. 0 23, 544 4, 608 28, 152

Percentage changes are the same for each product grouping.

Projected Demand Converted to Timber done in the last section on Timber Supply Outlook,
Cut they must be converted to the amount of timber

needed to be cut from growing stock and saw-
Projections of timber demand have been ex- :_imber in order to supply the projected demand.

pressed up to now in terms of either standard This conversion is not a simple process and requires
units of measure such as board-feet for lumber, taking into account a number of factors such as
cords for pulpwood, or linear feet for piling, or in the amount of timber exported and imported,
terms of cubic feet of roundwood, which is the trends toward improved utilization, and the por-
volume of logs and bolts cut from trees and taken tion of demand that may come from dead or cull
out for use. Projections of demand in terms of trees, from noncommercial forest land, and from
cubic feet of roundwood include net imports, nonforest land. The steps in this process which
Thus, projections of demand expressed in either are explained at the close of the section on Future
standard units of measure or cubic feet of round- Demand for Timber include: (1) Reducing the
wood volume correspond to estimates of past con- projected demand for each of the individual
sumption with which they have been compared, products listed in tables 5 and 6 by the estimated

Before projections of demand can be related to net imports for that product in order to obtain the
growth and the inventory of standing timber as domestic output, and (2)the application of utilize-
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lion factors to convert domestic output of each The saT¢ings to be expected in timber cut result-
product to timber cut by making allowances for ing from fuller utilization ill both 1975 and 2000
that part of the product manufactured from piant are significant. It is estimated that about 5
residues and nongrowing-stock sources, amounts percent less sawtimber will need to be cut in 1975
wasted in logging, and savings due to better and in 2000 to satisfy projected demand as a
utilization. This results in the timber needed result of better utilization than would be true if
to be cut from growing-stock sources in order to 1952 utilization standards continued to prevail.
meet projected estimates of demand. A portion [Improvements in utilization standards vary from
of the timber cut is attributed to sawtimber; and about 2 percent for saw logs and veneer logs to 20
the timber cut is divided between softwoods and percent for pulpwood. The application of these
hardwoods, roughly 70 percent to softwoods and revised standards means that to meet medium
30 percent to hardwoods, projected timber demand for 2000, 5.1 billion

board-feet less of live sawtimber would ne6d to
be cut than under 1952 standards. Similar im-

TABLE 10. Projected demand .tor timber products provement is projected in utilization of growing
and associated timber cut, 1975 and 2000 stock.

The results of converting roundwood demand to
LOWERPROJECTEDDEMAND domestic output and subsequently to timber cut

are summarized in table 10 for the three levels of
Timber cut projected demand, for both 1975 and 2000, and

Total Domes- - + for softwoods and hardwoods. The estimates of
Year and species round, tic out-

group wood put Growing[ Live timber cut in table 10 provide the starting point
]eman stocl_ I saw- for the analysis presented in the section on Timber

timber Supply Outlook.
..... ,

Billion BiUion Billion [Billion UNITED STATES IN RELATION TO
1975: cu. ft. cu. ft. cu. tt. I bd.-ft.

Softwood ......... 9. 9 8. 4 8. 4 I 40. 9 WORLD TIMBER RESOURCES
Hardwood ...... 4. 3 4. 1 4. 0 I 15. 1

.... Having completed a summary of future demands
Total ..... 14. 2 12. 5 12. 4 I 56. 0 for timber, and before considering domestic tim-

-- '-- ber resources, it is desirable to'place United States'2000:
Softwood ....... 12. 5 10. 9 10. 3 I 49. 6 resources in their proper perspective by relating
Hardwood ...... 5. 4 5. 2 5. 41 19. 4 them to the timber resources of other nations.

.... There are vast timber resources in other countries
Total ..... 17. 9 .16. 1 15. 7l 69. 0 of North America, in other nations of the Free

- • World, and in the Soviet Bloc of nations. A corn-
MEDIUMPROJECTEDDEMAND parison of timber resources of the United States

with those of other North American countries and
other nations of the world affords insight as to the

1975ftwood___ II. 4 9. 9 9. 6 47 6 degree to which the United States may safely ex-
_rdwood...... 4. 8 4. 6 4. 4 17 8 pect to rely on imports or may, on the other hand,

increase its exports. The degree of self-sufficiency
Total ....... 16. 2 14. 5 14. 0 6_ 4 which the United States may.need to attain is an

2000: ' important factor in appramxng the domestic
ftwood ........ 15. 6 14. 0 13. 0 6_ 4 timber situation.
_rdwood ...... 6. 8 6. 6 6. 7 2( 7

Total ........ 22. 4 ' 20. 6 19. 7 9_ 1 INTERIOR ALASKA 6

Interior Alaska includes all of the Territory,
UPPERPROJECTEDDEMANDI except the timbered coastal strip as shown dia-

grammatically in figure 1.7 Although Interior

2000:1 [ 18.1 I 6 The timber res°urces °f °ther United States' territ°ries

Softwood ....... 17. 9 16. 3 I 15. 3 t 79. 5 and possessions including the Commonwealth of Puerto

Hardwood__ 8. 3 8. 1 31.5 Rico, the Virgin Islands, Hawaii, and Guam do not loomlarge in an appraisal of the future timber supply of the

Total ..... 26. 2 24. 4 I 23. 4 I 111.0 United States. The forests, through clearing for agricul-ture and grazing and uncontrolled cutting and fire, now
support little commercial timber. The commercial forest

Not estimated for 1975 because the difference between area, which amounts to less than 1 million acres, is pri-
these demand projections and the medium projections, due marily valuable for water conservation and soil stabiliza-
to relatively slight differences in projections of population lion and will likely remain so because of the overriding
and gross national product, would be too small to be re- importance of these resource values to the local economy.
garded as significant. 7 Shown in more detail in figure 101, p. 326.
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Alaska is, of course, part of the United States, the to the United States which is not now considered
timber resources of the Interior are not included to be economically available, but which ultimately
in-the statistical summaries nor the analytical dis- may enter into normal trade channels.
cussions throughout the Timber Resource Review.
The reason is that accurate information on the CANADA
timber resources of Interior Alaska is almost non-

available, and also that these resources are largely Canada is richly endowed with timber resources,
unexploited and thus would distort the picture of especially softwoods. In relation to tile United
the United States' timber situation as it is known States, Canada has about 47 percent more forest
today. Wlien more is known of Alaska's timber land and about 9 percent more commercial forest
resources, and when they are subject to more ac- land. As between hardwood and softwood forest
tire utilization, Interior Alaska doubtless will be types, Canada has 72 percent more softwood area
included in subsequent timber appraisals as a but only 52 percent as much hardwood area.
region of the United States along with Coastal In terms of total growing stock, Canada has 80
Alaska, which is included for the first time. percent as much timber volume but almost the

Although Interior Alaska has extensive re- same softwood volume. Its hardwood volume is
sources, they are small in relation to those of 43 percent of that found in the United States.
continental United States. About 35 percent of Timber cut from growing stock as well as net
Interior Alaska's total land area is forested. Of annual growth averages about one-third of corn-
the 120 million acres of' forest land, about 40 mil- parable volumes in the United States.
lion acres, or 33 percent of the forested area and 12 Although Canada has decidedly less sawtimber
percent of the total land area, might be classed as volume than continental United States, it has a
commercial forest land. This commercial forest much larger area of softwood timber. The
land supports an estimated 32 billion cubic feet of United States has about twice as much softwoo(t
timber, including 180 billion board-feet of saw- sawtimber volume as does Canada and five times
timber, with an estimated annual net growth of the annual s_wtimber grmvth of all species, as
about 4 billion board-feet. The timber is very shown below.
largely white spruce and paper birch. About, 95 United
percent of the commercM forest land is in public States Canada'

(billion (billion
ownership. Live sawtimber volume, 1953: bd.4t.) bd.4t.)

Expressed in other terms, Interior Alaska has a Softwood ........................................ 1,559 724
commercial forest area almost as large as that of Hardwood ............................................ 409 58

Oregon and Washington. It has about one-hMf Total ....................................... l, q68 782
as much timber volume in cubic feet as the State Sawtimber growth, 1952 ............... 47 9
of Washington and about 60 percent as much Sawtimber cut, 1952.................... 49 7
board-foot volume of sawtimber. Timber CUt is _Canada Dept. North. Affairs and Natl. Resources,
only a fraction of one percent of current growth. Forestry Branch. Bul. 106, Amend. Ottawa, 1954. Board-

Total timber resources of Interior Alaska are feot growth and cut estimates derived from cubic-foot

substantially greater than those of Coastal Alaska. statistics on basis of inventory ratio of board-feet to cubic

Although per acre timber volumes are much feet.

greater in the heavier stands along the coast, Important reasons for these differences are be-
Interior Alaska has about ten times as much lieved to be (l) Forest sites on the average are
commercial forest area and about twice as much less productive in Canada, a condition which is
timber volume as found in Coastal Alaska, as the reflected both in size of trees and rate of growth,
following comparison shows: and (2) a much larger proportion of the total

1Ave saw- forested area is in uncut virgin condition and thusCommercial Growing timber
Sorest<,re<, stock _ol'_,,_ not contributing significantly to riot, growth. Tim-(million (billio'n (billion

Region: acres) c,*.it.) bd.4t.) bet growth may ultimately increase 50 to 60 per-
Interior Alaska ........... 40 32 180 cent above present levels when Canadian forests
Coastal Alaska ......... 4 19 89 are under management and when old-growth

-- forests have been converted to more productive
Total ................... 44 51 269 stands.

The main problems of this undeveloped re- The forest industries contribute substantially to
source are protection against fire, insects, and the domestic economy of Canada. Fifteen per-
disease, and underutilization. There is an esti- cent of the net value of all industrial products in
mated annual mortality of about 2 billion board- Canada is attributable to tim forest industries.
feet, half of which is caused by fire. The forests of Employment on a man-year basis totaled about
Interior Alaska need better protection. They also 370,000 persons in 1951, with more than a billion
need to be made more accessible. And, of course, dollars paid in salaries and wages.
there is need for greater utilization and expanded Canadian forest industry is growing rapidly, but
markets. They offer an additional timber supply plant, capacity is far behind that of the United

439296 O 58 3
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States. For exa,mple, the>_ are. _ro_._;!_..i,y,8_0()0 MEXICO
sawmills compared to g0,000 in the U:nited States°
There are about 2_ times as many putp and paper Mexico will not be an important factor in the
plants in the United States as in Canada, and over United States' timber situation in the long run.
10 times as many veneer and plywood mills. Mexico has, roughly, a tenth as much forest 1and

Canadian-United States trade relations in forest as the United States and a tenth as much timber.
products are important to both countries. Canada Hardwoods exceed softwoods both in forest area
is a timber exporting nation. Of its total output, and timber volumes by ratio of two to one in
73 percent of the veneer, 69 percent of the paper Mexico, and the cubic-foot softwood timber rol-
and paperboard, and 33 percent of the lumber are ume is roughly equivalent to that of Coastal
exported to the United States. Canada is the Alaska. The most important eommereiM soft-
principal source of United States imports of timber woods consist of Mexican white, Apache, Monte-
products. For example, about 91 percent of all zuma, and Aztec pines, Pinus leiophylla and Pinus
lumber imported by the United States comes from oocarpa, which occur mainly on the mountains of
Canada, as does 82 percent of the woodpulp. A the Sierra Madre Occidental Range, extending
high proportion of our imports of other timber southward through the western half of the country
products likewise comes from Canada (table 11). from. the Arizona-New Mexico border. It is esti-

mated that timber cut somewhat exceeds net tim-

TABLE 11.---Relative importance of the timber prod- bar growth. The limited size of Mexico's timber
ucts trade between Canada and the United States, resources and limited utilization and growth would
1952 indicate that Mexico is not a significant factor in

. appraising the United States' outlook.

Propor- Propor- Propor-
tion of tion of tion of NORTH AMERICAN RESOURCES COMPARED

Canadian! U. S. im- U. S. con-
Product output ports that sumption TO THOSE OF THE FREE WORLD

exported originate imported
to U. S. in Canada from To the extent data are available or estimates

Canada
can be made, the timber resources of the various

' countries of North America are summarized as to
Percent Percent Percent area, volume, growth, and cut in table 12.

Lumber ................ 33 91 5 In addition to North America, the Free World
Pulpwood .............. 15 99 9
Woodpulp .... 18 82 9 includes Latin America, Free Europe, Free Asia,
Paper and paperboard___ 69 96 17 the Pacific area, and Africa. In comparison to
Veneer 73 94 (9 total timber resources of the Free World, North
Plywood_ 10 67 (9 America has only one-fourth of the total forested

All products__ 36 90-95 lfl area but three-fourths of the total softwood area.
.... The only comparable estimates of timber vol-

..... umes for the nations of the Free World or the world
t Negligible. are for "forests under exploitation" which are

limited to those forests currently yielding indus-
Ultimately, if Canadian forests increase present

growth substantially, Canada may be able to sup- trial wood or fuelwood. For the Free World, this
port not only increased requirements resulting includes only 2 billion acres of a total of 7.5 billionacres of forest land. And of these 2 billion acres,
from rapid expansion of its own domestic economy, 625 million are softwoods, 64 percent of which isbut also increased exports primarily in softwood
species for pulp. In projecting United States in North America. For all Free World forests
domestic timber requirements, an allowance is under exploitation, North America has about one-third of the total timber volume and 70 percent ofmade for a conservative increase in net imports
chiefly from Canada from 1.18 billion cubic feet the softwood volume. North America's share of
of roundwood in 1952 to 1.66 in 1975 and 1.79 in hardwood forest volume of the Free World on

forests under exploitation is small (15 percent) and
2000. Canada might be able to support even would be very much smaller if more of the hard-greater exports to the United States depending on
its domestic expansion, export requirements of wood timber in the other free countries, particu-
other countries, and the rate of progress of forestry larly in Latin America and Africa, were available.
in Canada. However, the outlook for increased
imports from Canada of softwood lumber of quality WORLD RESOURCES
grades is not encouraging over the long run. At
present rates of cutting, there appears to be a 25 Lack of data and lack of comparability of such
to 50 years' supply of old-growth Douglas-fir, data as are available make it extremely difficult to
which is perhaps the most important source of compare world timber resources. Such informa-

nt' high-quality lumber in Canada. tion as is available indicates that North America
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TABZE 12.--Forest resources o] North America, 1953

Forest land area

Total
Country land Commercial

area Total for- Noncom'
est land mercial

Total Softwood Hardwood

Million Million Million Million Million Million
acres acres acres acres acres acres

United States ............................... 1, 904 648 485 230 255 163
Alaska _...................................... 366 136 44 33 11 92
Canada _ 2, 218 951 529 396 133 422
Mexico ..................................... 487 64 49 16 33 15

North America ........................ 4, 975 1, 799 1, 107 675 432 692
.....

Timber volume 3 Net annual
Country timber Timber

growth _ cut 4
All species Softwood Hardwood

Billion Billion Billion Billion Billion
cu. ft. cu. ft. cu. ft. cu. It. cu. It.

United States .......................................... 498 336 162 14. 2 10.
Alaska 1................................................ 50 41 9 1.0 (6)
Canada ............................................... 397 328 69 6 4. 5 3.
Mexico ................................................. 59 19 40 .5 .7

North America .................................. 1,004 724 280 20. 2 15. 1

Combines coastal and interior Alaska. exploitation is probably less than on areas now being ex-
2Excludes Labrador. ploited. If the stands are comparable, total growth on
3 On commercial forest land. commercial forest land would be about 6.6 billion cubic

Of growing stock on commercial forest land. feet. If there is no net growth on unexploited areas, the
Less than 0.05 billion, total would be about 2.4 billion cubic feet. The estimate

8Questionable estimate. Growth on areas not under shown is halfway between these two extremes.

includes 19 percent of the world's forest area; the
rest of the Free World, 59 percent; and the Soviet
Bloc of nations, 22 percent (fig. 9). The softwood
forest area of the world is fairly equally divided
between the Free World and Soviet Bloc of nations.
The Free World includes more than 90 percent of
the hardwood forest area.

Only about one-third of the world's forest land
area is classed as under exploitation, and timber
volume estimates are available only for that
portion. There are no timber volume estimates
for all the world's forests.

About one-fourth of the Free World's forest area

is under exploitation, whereas nearly half of the
forest area in the Soviet Bloc is so classified.
Roughly two-thirds of the timber volume on
forest land under exploitation is in nations of the
Free World and one-third in the Soviet Bloc. But
with respect to softwoods, about three-fifths is in
the Soviet Bloc and two-fifths in the Free World.

North America includes the bulk of softwood
resources of the Free World with the Soviet Bloc
and Free World nations dividing the softwood
forest area about equally. The Soviet Bloc of
nations has a favorable margin with regard to soft- Figure ?
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wood timber volumes on forests unde:_' ,_+_>i,_;++_,-. 'f_}'_e_°_ .... '......_.................... t;n_._,ed f_tates is intermediate among otller
tion (table 13). Free Asia, Latin .Ame:,,°ic_, and aa_ions wi_[[_ respect to softwood resources per
Africa are responsible for the fact that the gre_t capita. WHere_s the United States' inventory
bulk of the world's hardwood timber resources are s]_ows abo_lt 10,000 board_feet of softwoods per
in the Free World group of nations, c_pit,o_ Canada has over 55_000 and the Uo S. S. R.

TABLE 13.--Distribution of _vorld fo_'est resource,% 1958

Forested area Timber volume

Country or region .............

All types Softwood Hardwood All species Sofiwood }tardwood

North America: Percent Percent Pc'trent Percen! Percen_ Percent

United States and Alaska ..................... 8 14 5 15 19 10
Canada 3.......................................... [ 10 23 4 7 10 3
Mexico .............................................. l 1 (4) 1 (_) 1 (*)

/
Total ........................................ t 19 37 10 22 30 t3

Rest of Free World .................................. t 59 11 82 42 12 77
Soviet Bloc .......................................... 22 52 8 36 58 t0

The world .................................. 100 100 100 100 100 100

l Source: World Forest Resources, Food and Agriculture world's forests are being exploited, 39 percent in North
Organization of the United Nations, Rome, 1955. Data America, 22 percent rest of Free World. and 47 percent
for North America revised to agree with statistics given in Soviet Bloc.
in other parts of this report. 3 Excludes Labrador.

e Of forests under exploitation: About 31 percent of the 4 Less than 0.5 percent.

over 30,000. In contrast, France has only a factors. The United States is dependent on
little over 1,000 and the United Kingdom about Canada for substantial timber imports, and
100 board-feet of softwoods per capita (table 14). Canada's timber resources appear to be such that

we may continue to depend on Canada for equal
TABLn 14.---Per capita forest land area and saw- or greater imports in the future. The United

timber inventory in selected countries States will continue to be a net importing nation
in timber products.

The resources of Coastal Alaska are considered
Sawtimber

Forest an integral segment of continental United States'

Country land Soft timber resources." Hard- There are important timber resources in In-

wood wood terior Alaska which, in terms of forest area and-- timber volumes, exceed those of Coastal Alaska
Thou- Thou- or Mexico. Accessibility is the present handicap
sand sand tO development of Interior Alaska's forests, but

Acres bd.-ft, bd.-ft, ultimately they can be expected to add to theCanada__ 6. 0 8. 7................. 6 55.6

U. S. S. R ................. 7. 7 31. 0 6. 6 United States' timber supply. They are not suf-
Japan .................... 0. 7 2. 4 2. 4 ficiently large, however, to affe¢,t the world timber
Sweden ................... 7. 9 54. 0 I 9. 6 picture significantly.
United States ............. 4. 2 10. 5 I 2. 6
France .................... 0. 7 1. 1 t 0. 8

01 t 0.2

United Kingdom ............ 0. _ PRESENT TIMBER SITUATION ANDThe world ................. 3. 6 51 2 4. 4

IMPLICATIONS FOR THE FUTURE

In forests under exploitation only.

The first part of this summary, after outlining
In summary, it is evident that the United States necessary assumptions relating to the national

is reasonably well endowed with timber resources economy, dealt with (a) projected futttre demand
in relation to those of other nations of the world, for timber products, and (b) United States tim-

:i ff its forests are effectively managed. Proximity ber resources in relation to those of the world. It
to Canada, the extent of Canadian resources, the was made clear that the United States will have to
Canadian potential for increased timber growth, rely largely on domestic resources for future tim-

:i and existing export of timber products from ber supplies. Estimates of projected demand
Canada to the United States are all favorable substantially larger than current consumption
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were developed. This second main part of the trees, and the condition of the timber are all sit-
summary deals with the currently available supply nificant facts essential to an understanding of the
of forest land and timber and related items. The current timber situation and its future poten-
third major part will review projected demand tialities.
estimates in relation to needed and prospective
growth and inventory of timber. One-Fourth of Nation's Land Is Com-

mercial Forest
FOREST LAND

The total forest area is considerably larger than
Forest land is the basic resource. The extent the area devoted to crop land, but slightly smaller

of forest land in relation to total land area of the than the pasture and range area. However, of the
United States, the proportion of forest land that 664 million acres of forest land in the continental
is available for commercial timber production, the United States and Coastal Alaska, as of January
location of such land geographically, its owner- 1, 1953,489 million acres, or about one-fourth of
ship, its condition, the forest types represented, the total land area of the United States, is classed
the degree to which it is stocked with growing as commercial forest land (fig. 10).

includesCoastalAlaska

Figure 10
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.... _, ,_, • -_ ,_Two classes of forest land _re reeocnized,, com_,, [ hreeo, I,io_;!:_t:[ls of Commercial Forest
mercial and noncommercialo _oth _;[te defined in L_and Is in the East_,e_ndsthe appendix. In brief, commercial forest _ "
are those on which reliance must be placed for Of the 489 million acres of commercial forest
supplies of timber. These lands have other values land_ it is significant that three-fourths is in the
as well as timber production. Frequently thes_ East with the greatest concentrations in the South-
other values such as water yield or recreational use east, West Gulf, and Lake States Regions (fig. 11).
transcend the values of the land for timber pro- Such heavily industrialized and densely populatedduction. Noncommercial forest lauds are those
which are either unavailable for, or incapable of, regions as the Middle Atlantic, South Atlantic, and
growing commercial crops of timber. Except for Central Regions, each have a,bout as much commer-
occasional brief references to noncommercial forest cial forest land as does the Pacific Northwest_the
land or the trees thereon, this report deals only region with the greatest commercial forest area in
with commercial forest land and timber, the West (fig. 12 and table 15).

WEST
121.3rnii. 174.0rnil.acresacres

193.3mil.

®

N

i: west includesCoastalAlaska
!

il Figure 11



Figure 12

In addition to having the largest share of the and hardwoods. This is important from the
commercial forest land, individual eastern regions standpoint of what may be expected with respect
also have the largest proportions of total land area to future growth and productivity from the lands.
that is classed as commercial forest. For example, Furthermore, there is almost an equal area of
New England has only 5 percent of the Nation's softwood types in the East and in the West.
forest land, but 76 percent of the total land area of Hardwood types, on the other hand, are concen-
the region is commercial forest land. In contrast, trated almost exclusively in the East, where they
only 43 percent of the total land area in the Pacific exceed the area of softwood types by roughly two
Northwest is commercial forest land, although this to one:
is the highest percentage in the West. In four soytwooaHardwoodtypes types Total
eastern regions, more than half of the land area is (_zz_o. (m_z_on(mm_o_

acres) acres) acres)
commercial forest; 76 percent in New England, 60 North ..................... 35. 1 138. 9 174. 0
percent in the South Atlantic Region, 59 percent
in the Southeast, and 57 percent in the West Gulf Southwestand.....................Coastal Alaska .... 117.81"46 111.3.97 121.193"33

Region.
All sections ..... 234. 1 254. 5 488. 6

Softwood and Hardwood Types About
Equal in Area Three eastern types--oak-hickory, loblolly-shortleaf pine, and oak-gum-cypress--each exceed

It is significant that the total commercial forest in area the most widespread western type, which
area is almost equally divided, between softwoods is ponderosa pine:
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_z_:o_ toward hardwoods as the eastern types are builtMajor farest type groups: _cr_s Percent
Oak-hickory (East) ......................... 112, 2 23 up and as the old-growth conifers of the West are
Loblolly-shortleaf pine (East) ................ 58. 5 12 utillzed. This shift will be lessened to the extent

Oak-gum-cypress (East) ............... 40. 3 8 eastern hardwood types are converted to soft-
Ponderosa pine (West) ................ 37. 5 8 woods.
Maple-beech-birch (East) ............. 33. 4 7
Douglas-fir (West) ................... 31. 7 6
Other softwood types: Three-Fourths of the Commercial

East.............................. S8.3 _2 Forest Area Is Privately OwnedWest ............................. 48. 2 10

Other hardwood types: Privately owned forest lands, and mainly thoseEast .............................. 64. 6 13
West............................. 3. 9 1 in farm and "other" private (i. e., exclusive of

forest industry) ownership, hold the main key to
All types ....................... 488. 6 100 the Nation's future timber supplies, s Nearly

The oak-hickory type includes nearly one-fourth three-fourths of all commercial forest land is in
of the total commercial forest land area of the private ownership, and more than four-fifths of
Nation, and is twice as extensive as the next most this, or about 60 percent of the national total, is
widespread type, loblolly-shortleaf pine. The owned by farmers and the "other" private group
ponderosa and Douglas-fir types, which are the (fig. 13).
most extensive in the West, represent only 8 and , The significance of ownership as a factor in future
6 percent respectively of our total commercial timber supplies is discussed in more detail in a latter

forest land area. These type distributions are section of this summary, and in the section on"0wnership

significant in that they foreshadow the probability of Forest Land and Timber." Consequently only thebroad highlights relative to type of ownership, sectional
that the timber inventory of the future will shift distribution, and size class of ownership are presented here.

TABLE 15. Forest land area, 1953

Section and region Total forest land Commercial Noncommercial
forest land forest land

I
Million Million Million

North: acres Percent acres Percent acres Percent
New England_ 31.4 5 30. 6 6 0. 8 (2)
Middle Atlantic ..................................... 44. 9 7 42. 2 9 2. 7 2
Lake ............................................... 55. 2 8 53. 3 11 1. 9 1
Central ............................................. 42. 7 6 42. 4 9 .3 (2)
Plains .......................... - .................... 34. 6 5 5. 5 1 29. 1 17

• Total, North___ 208. 8 31 174. 0 36 34. 8 2C

il South:
South Atlantic_ 47. 3 7 46. 1 9 1. 2 1

:_ Southeast ........................................... 96. 9 15 95. 0 19 1.9 1
West Gulf. 53. 1 8 52. 2 11 . 9 (2)

Total, South_ 197. 3 30 193. 3 39 4. 0 2
, , ,__

West:
Pacific Northwest:

Douglas-fir subregion .... 29. 0 4 25. 4 5 3. 6 2
Pine subregion_ 25. 1 4 20. 0 4 5. 1 3

Total 54. 1 8 45. 4 9 8. 7 5
California ........................................... 42. 6 6 17. 3 4 25. 3 14
Northern Rocky Mountain ........................... 55. 3 8 33. 8 7 21.5 12
Southern Rocky Mountain__ 89. 6 14 20. 5 4 69. 1 41]

Total, West ...... 241. 6 36 117. 0 24 124. 6 71

Continental United States_ 647. 7 97 484. 3 99 163. 4 93
Coastal Alaska .......................................... 16. 5 3 4. 3 1 12. 2 7

All regions .............................................. 664. 2 100 488. 6 100 175. 6 10C

Table 15 is the first in a series of four regional tables cluded in this summary are those relating to forest land
in this summary. Most tabular material is more con- (table 15), timber volumes (table 21), timber growth
densed and regional data are largely confined to the indi- (table 29), and timber cut (table 32).
vidual sections or appendix. The four regional tables in- 2 Less than 0.5 percent.
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i

includesCoastalAlaska
Figure 13

Public ownerships 9 account for one-fourth of half of all forest industry ownership occurs, the
all commercial forest land, with the largest con- balance being rather equally distributed between
centration in the national forests. The national the North and the West. Public ownership, on
forests contain 17 percent of the national total the other hand, is least in the South, and greatest
(table 16). in the West. It is of interest too that in the West

The 23,500 forest industry owners comprise one- farm and "other" private ownership together
half of one percent of the total number of owner- greatly exceed, and individually nearly equal, the
ships and hold 13 percent of the forest land. They area owned by forest industries. In no section of
are exceeded, both as to acreage owned and the country is forest industry the predominant
number of ownerships, by farm and also by "other" ownership areawise.
private ownership. The three-fourths of the commercial forest land

The pattern of ownership varies widely in differ- which is in private ownership is distributed among
ent parts of the country. Farm ownership and 4.5 million owners, of whom 3.4 million, or 75
other nonforest industry private ownership is con- percent, are farm owners. Thus, this group is the
centrated in the North and in the South. Forest largest single identifiable class, controlling one-
industry is concentrated in the South where one- third of the total commercial forest land, and

Including lands held in trust by the Federal Govern- making up three-fourths of the number of owners
ment for the Indians. (table 17).

439296 0--58-----4
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_ ' ...omn_c_al forest land and number ofTABLE 16._Ov.mersMp of corn_nerc/i_ _'or.es_,:£,_w:_. owned ,_ - _- ;
by section, 1¢953 private owners is as follows:

o_ Percent of Percent of
pr@ately number of

All t ] West Size of ownership in acre8 ow_nedarea private owners

Ownership see- I North i South and 50,000-{- ..................................... 16 Negl.
tions t Coastal 5,000-50,000 .......................... 10 Negl.

l Alaska 500-5,000 ............................... 13 1
100-500 .................................. 27 13

- I- - -t ---l---_ Lessthan 100 ......................... 34 86

Million IMillion 1Million] Million --
Private: acres I acres I acres , acres Total ............................... 100 100

Farm ............. 165.2 I 61.4 I 90. 1 13.7
Forest industries .... 62. 4 14. 1 33. 5 I 14. 8 Although farm ownerships are concentrated in
Other ............. 130. 7 66. 1 53. 0 I 11. 6 units of 500 acres and less, the reverse is true in

. l '_ forest industry ownerships where two-thirds are in
Total ......... 358. 3 I 141. 6t 176. 6] 40. 1 ownerships of 50,000 acres and larger. Lumber

_-------_---_t--_--_1 =-- _--I.... industry ownership is fairly evenly divided be-
Public: 84. 8 I 10. 3 10. 4 1National forest ..... 64. tween ownerships in the 5,000 to 50,000 acre class

Other Federal ...... 18. 3 i 2. 8 3. 8 11. 7 and those above 50,000 acres. Pulp industry
State and local_ .... 27. 2 ! 19.3 2. 5 .--5" 4 ownership is concentrated in the 50,000 acre and

Total ......... 130. 3 : 32. 4 16. 7 81. 2 larger size class. The most uniform ownership
_ ........ distribution according to size of holding is in the

All ownerships ....... 488. 6 174. 0 193. 3 121. 3 "other" private group. There the concentration
tends toward the small ownerships, but there is
also substantial acreage in the large and very large

As would be expected with an ownership pattern size classes.
dominated by farmers, the size class of ownership

is mainly small. One-third of the private com- Sawtimber and Poletimber Stands
mercial forest land is owned by 3.9 million indi-
viduals with less than 100 acres each. An addi- About Equal in Area
tional one-fourth of the land is in some 590 thou-
sand more ownerships of 100 to 500 acres each One criterion of forest condition and a factor in
(fig. 14). The distribution of both privately future productivity is size of timber. On a na-

TABLE 17.--Number and area of private commercial forest land ownerships in the United States and Coastal
Alaska, 1953

Ownership size class (acres)

Number Total
Ownership of

area 50,000 5,000 to 500 to 100 to Less thanowners _ and

larger 50,000 5,000 500 100

Million Million Million Million Million Million
Thousands acres acres acres acres acres acres

Farm__ 3, 382. 5 165. 2 0. 5 4. 5 23. 2 59. 2 77. 8

Forest industry:
Lumber ................................ 21.3 34. 7 18. 6 10. 6 3. 1 1. 9 .5
Pulp ..................................... 2 23. 3 21.8 I.3 .2 ...................
Other__ 2. 0 4. 4 1. 6 2. 5 . 1 .2 (2)

}
Total .......... 23. 5 62. 4 42. 0 14. 4 3. 4 2. 1 .5

Other ..... 1, 104. 7 130. 7 15. 8 15. 8 19. 8 36. 6 42. 7

Total, private area_ 358. 3 58. 3 34. 7 46. 4 97. 9 121. 0

Thou- Thou- Thou- Thou- Thou-
sands sands sands sands sands

Total, number of owners ............... 4, 510. 7 ......... 3 '2. 5 46. 3 586. 5 3, 875. 1

State basis. Owners holding commercial forest land _ Less than 0.1.
in two or more States are counted more than once.
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includesCoastalAlaska

Figure 14.--Ownership of private commercial forest land.

tional basis the stand-size class distribution of commercial forest land is still in old-growth saw-
timber is reasonably good. Something over one- timber. Poletimber stands predominate in the
third of the area is in sawtimber. Slightly less North and South. The nonstocked areas of the
but still more than one-third is in stands of pole- East, about equally divided between North and
timber trees. Seedlings and saplings occupy about South, considerably exceed the western area of
one-fifth of the area and nonstocked lands a little either young-growth sawtimber or poletimber
less than 10 percent.

On a sectional basis sawtimber stands predom- stands. The total nonstocked area of about 42
inate in the West and Coastal Alaska, mainly million acres is only a little less than the total
because of the 50 million acres of old-growth remaining area of old-growth timber, and is pres-
stands still present, three-fifths of which is found ently contributing little or nothing to future timber
in the national forests. About one-tenth of all supplies (table 18).



_V[illion Million Million Million
Sawtimber stands: acres Percent acres acres acres

Old growth .......................................... 50. 0 10 (1) (1) 50. 0
Young growth ...................................... 132. 7 27 47. 7 60. 5 24. 5

Total .............................................. 182. 7 37 47. 7 60. 5 74. 5
Poletimber stands ...................................... 169. 5 35 65, 5 78. 4 25. 6

Seedling and sapling stands ................................ 94. 8 19 44. 2 38. 3 12. 3
Nonstocked areas ...................................... 41. 6 9 16. 6 16. 1 8. 9

All classes ....................................... 48& 6 100 174. 0 193. 3 121. 3

' Negligible.

One-Fourth of Commercial Forest Area stands, suppor_ less than 40 percent of full s_ock-

Is Poorly Stocked or Nonstocked ing (tuble 19 and fig. 15). About 74 percent of
the commercial forest land is 40 percent or more

In addition to the 41 million acres of commercial stocked. It is encouraging that nearly half of all
forest land with less than 10 percent stocking, commercial forest land is in the well-stocked cate-
r,here are 73 million acres which are 10 to 40 per- gory (70 percent or more). In each section of the
cent stocked. Thus a total of 26 percent of the country there is a larger acreage in the well-
commercial forest lands, exclusive of old-growth stocked category than in any of the other classes.
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TABLE t9.--Stocking ofcommercial forest land, 1953

West and

Degree of stocking Total North South Coastal
Alaska,

Million Million Million Million
acres Percent acres acres acres

70 percent or more ............................................. 199. 6 46 82. 8 91.6 25. 2
40 to 70 percent ........................................ 124. 7 28 44. 0 58. 1 22. 6
l0 to 40 percent ......................................... 72. 7 17 30. 6 27. 5 14. 6
Less than 19 percent ................................... 41. 6 9 16. 6 16. 1 8. 9

Total ........................................... I 438. 6 100 174. 0 193. 3 7!. 3

I Excluding 50 million acres of old-growth sawtimber stands.

The younger stands have more than their pro- stocked areas are mainly in the Southeast and
portionate share of poor stocking. Whereas 12 Lake States. These regions account for more
percent of tile young-growth sawtimber area is than half the total. This large area, which is
poorly stocked, 17 percent of the poletimber area almost equal to the sawtimber area of the West,and 29 percent of the seedling and sapling stands
are so classified. Tile 69 million acres of poorly offers one of the best possibilities for increasing
stocked seedling and sapling stands and non- timber supply (fig. 16).
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There Is No Excess of Commerdal ar_ (I)theprobabilitythatless landwillbe avail
ForestLand able for ¢ommerci_l forestrypurposes in the

future,(2) a projected future demand mueh

Whether thereisenough landavailableforcorn- greaterthan presentlevelsof consumption, _nd
inercial timber production is a key question _nd (3) the impr_eticMity of every acre of forest land
an extremely difficult one to answer. Heretofore growing timber to its full capacity. In view of
it has generally been accepted that there was these factors, it would appear that further signifi-
ample forest land in the United States to meet cant withdrawals of commercial forest land for
foreseeable needs if the land were adequately other uses should, in general, be avoided, or should
"put to work." Now this no longer appears be made with full realization that such withdrawals
dearly evident, may adversely affect future timber supplies.

If every acre of commercial forest land were
managed as intensively as the better managed Noncommercial Forest Land Has
lands were in 1953, and if this could be achieved Important Values
in the next few years, sufficient timber might be
grown to nearly satisfy medium projected timber About one-fourth of the total forest !and, or 175
demand. If the intensity of forestry and utiliza- million acres, is classed as noncommercial. All
tion that now prevails in some European countries but 14 million acres, or 92 percent, is considered
were to be applied in the United States, it is unproductive from the standpoint of growing
believed that more than enough timber could commercial crops of timber. This large acreage
ultimately be grown to meet foreseeable needs, consists of extensive woodland types, both hard-
The current productivity of forest land in the wood and coniferous, alpine areas, forested swamps,
United States is low in relation to physical chaparral lands, and steep mountainous slopes

with sparse tree cover.capacity of the soil and climate to grow trees.
On the other hand, this physical capacity is pretty The 14 million acres of noncommercial lands,
much an academic concept from the standpoint which are classified as productive but reserved
of practicable attainability over large areas, from timber use, consist mostly of timberlands in

Although the long-time trend of commercial State or national parks, wild or wilderness areas
forest land area in the United States has been of the national forests, community watersheds, or
downward, there does not appear to have been other areas reselved from timber use. The vol-
any great change since about 1920 when the first ume of timber on such reserved areas is not known,
estimate was made that compared reasonably well but is small in relation to total timber volume.
with present standards and concepts. The present The productive but reserved forest land is 3
estimate of 485 million acres in continental United percent of the total commercial forest land area of
States compared to the Forest Service estimate of the United States.
461 million acres made in 1945 indicates a 24- Over two-thirds of the noncommercial forest
million-acre increase in commercial forest land. land is in seven States; namely, that part of Texas
This is believed due to three factors: (1)Changes occurring in the Plains Region, California, and
in land use, (2) changes in land classification, and the five States of the Southern Rocky Mountain
(3) more accurate estimates. The largest addition Region. Texas and California lead with over 25
was in the South where 10 million acres of farm million acres of noncommercial forest land apiece.
land reverted to commercial forest. Substantial The Plains, Southern Rocky Mountain, Coastal
changes occurred in the West through reclassifi- Alaska, and California Regions each have over 50
cation of noncommercial to commercial forests; percent of their total forest land in the noncom-
and in the North some 4 million acres of forested mercial classification.
swamps and poor aspen sites were reclassified. Although not used for commercial timber grow-
On the other hand, there have been shifts in the ing, noncommercial forest lands have important
opposite direction resulting from clearing land values for other purposes. The recreational
for reservoir sites, parks, rights-of-way, and urban values of the productive but reserved timbered
uses. areas of the national forests and parks are very

It appears, however, that in view of probable high; but the greatest values of the noncommercial
increases in population, further urbanization, forest lands are for watershed protection and
further development of our national highway water yield. Noncommercial lands are used ex-
system, needs for reselvoir sites, priority use of tensively in the grazing of domestic livestock and
commercial forest land for water yield and recrea- afford a valuable habitat for wildlife.
tion, and needs for agricultural land to meet food The ownership of commercial and noncommer-
requirements, the long-term trend and pressures cial forest land differs sharply. Whereas three-
will be in the direction of less area for commercial fourths of the commercial forest land is privately
forestly purposes, owned, two-thirds of the noncommercial forest

The three factors which in combination indicate land is publicly owned and nearly all of this is in
that there is no excess of commercial forest land Federal ownership or management.



In addition to forest land areas there are other done because such material is being increasingly
areas that support tree growth. These include used for eommereiM purposes. No estimate was
isolated[ forest areas of less than 1 acre in the East, prepared for conifer limbs. Likewise, no separate
or less than 10 acres in the West, tree-covered estimate was made of the souad cull volume in
areas in thickly populated urban and suburban growing stock trees, because by definition the
sections, fence rows, orchards, and roadside, entire sound volume to measurable limits is in-
streamside, and shelterbelt strips less than 120 eluded in the cubic-foot inventory of growing
feet wide. Also in such classification would be stock. The significance of this is that the cubic-
the areas from which forest has been removed to foot inventory estimates of growing stock include
less than 10 percent stocking and which have been a substantial but unknown volume of cull-quality
developed for grazing, agricultural, residential, material. Table 20 summarizes the basic overall
and industrial or other uses. The aggregate area figures on timber volumes in terms of sawtimber
of these lands, which support tree growth but are trees, growing stock, and various other classes.
not considered forest land, is probably much The terms"livesawtimber"and"growingstoek"
greater than generally realized, as used in the Timber Resource Review are

roughly comparable to the terms "s_wtimber" and
TIMBER VOLUMES "all timber" as used by the Forest Service in its

Reappraisal study in 1945. However, estimates
The quantity of timber in the United States and for these categories are not comparable without

the extent of forest land are the two most funda- adjustment of the 1945 estimate as subsequently
mental aspects of the forest situation. Standing explained.
timber is the basic raw material from which cur-
rent supplies are drawn. Because timber grows TABLE 20._Timber volume in United States and
and thus is a renewable natural resource, present Coastal Alaska, 1953
timber volumes have great significance for the
future. They constitute the capital to which
growth is added. And because of the long-time Class of material All Saw-timber timber
nature of forestry, trees now growing will neces-
sarily constitute the available supply for some
time in the future. Growing stock: Billion Billion

Throughout the Timber Resource Review Live sawtimber trees: cu. ft. bd.-ft.

quantities of timber are discussed in two classes" Sawlog portions ................ 331 2, 057
(1) Sawtimber, or trees large enough and suitable Upper stems ..................... 48 ........

for lumber; and (2) growing stock. The latter Total, live sawtimber ......... 379 2, 057
includes not only the sawtimber, but also trees of Live poletimber trees ............. ___ 138 .......

smaller size which meet some commercial needs Total, growing stock .......... 517 2, 057
but are generally too small to be made into Cull trees .......................... 56 ........
lumber. More precise definitions are given in the Salvable dead trees .................. 9 37
appendix. Hardwood limbs .................... ___ 23 , ........

The differentiation of the sawtimber portion of Total, all classes .............. 605 2, 094
the growing stock has long been followed. It is
continued in the Timber Resource Review because

_Included in all-timber volume but also rqeasured in
sawtimber has been and will continue to be the board-feet.
backbone of the Nation's timber economy. From
sawtimber in 1952 came 96 percent of the saw logs
cut and 56 percent of the pulpwood. More than Over Two-Thirds of Sawtimber Volume
half of the timber cut from growing stock for fuel- Is in the West
wood was sawtimber, and even about one-third
of the fence posts. Sawtimber comprised 84 About 70 percent of all the live sawtimbe£volume
percent of the timber cut in 1952 for all products, is in the West, including Coastal Alaska (fig. 17).
Hence the quantity of sawtimber continues to be In terms of growing stock, the West has a smaller
of prime importance, proportion (56 percent) of the total but still has

The Nation's total inventory of timber on tom- well over half the timber volume:

d Growing Live
mercial forest lan at the beginning of 1953 was Area stock sawtimber
605 billion cubic ieet, which included 2,094 billion (percent) (percent) (percent)
board-feet of sawtimber. In addition to the usual North ........................ 36 22 13

estimates for live sawtimber and poletimber trees, South ........................ 39 22 17West and Coastal Alaska ....... 25 56 70
estimates were also developed for cull trees, salv- _ -
able dead trees, and hardwood limbs. This was All sections ............... 100 100 100
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Figure 17

The distribution of timber volumes is signifi- be in excess of the 1952 timber cut in the West.
cantly different from the distribution of forest The estimates of capacity to grow sawtimber are
area. The 70 percent of sawtimber volume in based on estimates of realizable growth. They
the West and Coastal Alaska occurs on 25 percent show that ultimately growth in different sections
of the forest land, whereas the East with 75 of the country will be roughly parallel to distribu-
percent of the forest land has 30 percent of the tion of forest-land acreage (fig. 18).
sawtimber volume. The principal reasons for this Regional timber volumes are summarized in
are the heavy volumes of old-growth timber on table 21. Three States, Oregon, Washington, and
50 million acres in the West and the generally low California, contain 54 percent of all sawtimber
volumes per acre in the East. Although the volume, and every western region with the excep-West, including Coastal Alaska, now has 70 per-
cent of the sawtimber volume, it may ultimately tion of the southern Rocky Mountains contains

more sawtimber volume than any eastern region.grow only about 30 percent of the Nation's saw-
timber crop. This would be a relative decline for Coastal Alaska, on the other hand, often thought
the West, but, in absolute terms, growing 30 of as an important reservoir of softwood timber,
percent of the Nation's sawtimber capacity would has about 4 percent of the total.
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Four- Fifths of Sawtimber Volume Is
Softwood

Of tile 2,057 billion board-feet of live sawtimber,
1,648 billion board-feet, or 80 percent, is softwood.
In terms of growing stock, softwood comprises
about two-thirds of the total.

About 85 percent of the softwood sawtimber
volume occurs in the West and Coastal Alaska,
whereas 93 percent of the hardwood volume occurs
in the East (fig. 19). This is true despite the fact
that softwood type areas are as extensive in the
East as in the West. It can be expected that. in the
future there will be a much larger proportion of
the total s_ftwood volume occurring in the East,
with relatively less in tt_e West than is now the
case.

The North is greatly deficient in softwood saw-
timber volume, having only 4 percent, but it has
about half of the total hardwood sawtimber
volume:

Growing stock Live sawtimber
Softwood IIardwood Softwood Hardwood
(percent) (percent) (percent) (percent)

North ................. 7 52 4 51
South .................. 14 39 11 42
West and Coastal Alaska_ 79 7 85 7

All sections ...... 100 100 100 100

Tile sectional distribution of softwood and hard-
wood volume ill terms of growing stock is not
greatly different from sawtimber distribution.

A comparison of softwood and hardwood volume
distribution with distribution of softwood and
hardwood types, both for the country as a whole
and for each of the three main sections, shows that
softwood types on the average support heavier
timber volumes than do hardwood types in terms
of both sawtimber and gcowing stock. For
example, the softwood types represent 48 percent
of the commercial forest area, support 80 percent.
of the sawtimber volume, and 69 percent of the
growing stock volume (table 22).

Five Species Groups Comprise Two-
Thirds of the Sawtimber Volume

Timber volumes are concentrated in a relatively
few primary species, or species groups (table 23).

WEST Five such species, or groups, namely, Douglas-fir,
ponderosa pine, western_hemlock and Sitka spruce,
western true firs, and the southern yellow pines,
account for 64 percent of total live sawtimber
volume. No hardwoods are included in the first
five, although the sawtimber volume Of the oaks,

west indudes CoastalAlaska the most important hardwood group, is almost as
great as that of the southern yellow pines.

Figure 18 Growing stock volume by species or species
groups is distributed differently than sawtimber
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.+;,.=+.......Z!imber v_l'u,me by rIg(O'l_/+ , J958

Section and region LNe saw timber _ . Growing slock
Total Softwood Hardwood Total Softwood Hardwood

Billion Billion Billion Billion Billion Billion

North: bd.-fl: bd.-ft, bd.-fl, cu. f_, cu. ft. cu. ft.
New England ................................. 51 27 24 24 10 14
Middle Atlantic ............................ 74 13 61 34 5 29
Lake States .............................. 50 14 36 25 7 18
Central .................................. 83 4 79 25 1 24
Plains ................................. 8 1 7 3 (2) 3

Total ................................. 266 59 207 111 23 88

South:
South Atlantic ............................. 107 51 56 34 15 19
Southeast .................................. 139 77 62 48 23 25
West Gulf ............................... 111 55 56 32 13 19

Total ................................. 357 183 174 114 51 63

West:
Pacific Northwest:

Douglas-fiir subregion .................. 595 577 18 113 108 5
Pine subregion ...................... 154 154 (_) 33 33 (2)

Total ............................. 749 731 18 146 141 5
California ............................... 360 354 6 66 63 3
Northern Rocky Mountain ............... 167 166 1 43 42 2 1
Southern Rocky Mountain ................ 69 66 3 18 16 2

Total ................................ 1, 345 1, 317 28 273 262 11

Continental United States ..................... 1,968 1, 559 409 498 336 162
Coastal Alaska ............................... 89 89 (3) 19 19 (2)

All regions ............................. 2, 057 1, 648 409 517 355 162

t In addition to the live sawtimber volume, there are 37 e Less than 0.5 billion cubic feet.
billion board-feet of sawtimber in salvable dead trees; of 3 Less than 0.5 billion board-feet.
this total 34 billion board-feet are in the West, 2 billion
in the North, 1 billion in the South.

volume. Douglas-fir is still first, but the oaks TABLE 22. Distribution of forest types and timber
rank second, and the volume of southern pines is volumes, 1953
greater than the volume of ponderosa pme.
Following are the five leading species or species All West and
groups in terms of percentage of sawtimber and Item sec- North South Coastal
growing stock volumes: lions Alaska

,,

Sawtimber

Species: (percent) Per- Per- Per- Per-
Douglas-fir ................................. 26 Commercial forest land: cent cent cent cent
Ponderosa and Jeffrey pine ................... 11 Softwood type area .... 48 7 17 24
Western hemlock and Sitka spruce ............. 10 Hardwood type area_ __ 52 29 22 1
Western true firs ............................ 9

Southern yellow pines ........................ 8 Total ............ 100 36 39 25
- ___. .._

Growing stock:
Total .................................... 64 Softwood volume ...... 69 5 10 54

-- Hardwood volume ..... 31 17 12 2

Growing stock Total _ 100 22 22 56
Species: (percent) ...........

Douglas-fir ................................. 19 .....
Oaks ....................................... 10 Live sawtimber:
Southern yellow pines ........................ 10 Softwood volume ...... 80 3 9 68
Ponderosa and Jeffrey pine .................... 8 Hardwood volume ..... 20 10 8 2

IWestern hemlock and Sitka spruce ............. 8 Total_ 100 13 17 7(1

Total .................................... 55



westincludesCoastalAlaska

Figure 19

Sawtimber Equally Divided Between tinguished from that in other nonfarm private
PubJ:ic and Private Ownerships ownership. It is estimated, however, that forest

industry ownership includes 20 to 25 percent of

Slightly more than half of the total sawtimber the live sawtimber volume, whereas the other
volume is privately owned (fig. 20). About 15 nonfarm private ownership probably includes
percent is in farm ownership, 37 percent iu forest about 15 percent.
industry and other private, and 44 percent in On a sectional basis, privately owned timber con-
Federal ownership. Unlike forest area, timber stitutes about 90 percent of the sawtimber volume
volume in forest industry ownership was not dis- in both the North and South, and is fairly equally
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T__BLE 23. Timber volume by species, in the United forests, oil the other hand, include 53 percent of
States and Coastal Alaska the forest area in the West and 51 percent of the

timber volume. Thus, national-forest timber-

Growing Live lands are about average for the West.
Species group stock saw- For the country as a whole, national forests

timber have 17 percen_ of the commercial forest area and,
due to the old-growth timber stands on western

Billion Billion national forests, they contain 37 percent of existing
Eastern softwoods: ca. ft. bd.-ft, sawtimber volume. Farm ownerships, on the

Southern yellow pine ........... 49 174 other hand, contain 34 percent of the area but only
Other eastern softwoods ........... 25 68 15 percent of the volume; and forest industry and

Total ....................... 74 242 other private 39 percent of the area, and 37 per-
_-= cent of the volume. Timber in farm ownership,

Eastern hardwoods: therefore, is poorer than average for the country
Oak ............................. 53 146 as a whole, and also in the South (table 26).
Sugar maple, beech, yellow birch___ 19 51
G urns ........................... 18 51

()ther eastern hardwoods .......... 61 133 Timber Volume Trends

Total ........................ _.........1_51- ...................381 Broad generalizations comparing 1953 estimates
Western softwoods: of total timber volume in either growing stock or

Douglas-fir ...................... 98 532 sawtimber with previously published estimates of
Ponderosa and Jeffrey pine ........ 43 224 national totals can only be misleading. There are
Western hemlock and Sitka spruce__ 43 208

38

True firs ......................... 106 184 numerous and complex reasons for lack of corn-
Sugar and western white pine ...... 57 parability between estimates, such as changing

Redwood ........................ 36 utilization standards, changing diameter limits,
()theruesternsoftwoods ........ 43 165 changing definitions of forest land, changing

Total ....................... -_- 1, _) criteria as to commercial species, and changing
Western hardwoods ................. 11 28 standards for defect. Likewise, there have been

All species ......................... _ _7 _, _ improvements in techniques which contribute tolack of comparability. Only in the case of the
1945 Reappraisal was it possible to make adjust-
ments that are believed to be reasonably sound.

divided between farm, and forest industry and
other private ownerships. In the West, the pat- TABLE 24. Ownership of live sawtimber, by section,
tern of timber ownership is distinctly different. 1953
There half the timber volume is in national-forest
ownership and three-fifths is in public ownership t
of all types (table 24). All

Ownership differs greatly between softwoods Ownership sec- North South West Coastal
and hardwoods (table 25). The great bulk of tions Alaska
the hardwood sawtimber volume is in private
ownership and is fairly evenly distributed between Billion Billion Billion Billion BiUion
farm, and forest industry and other private owner- Private: bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.
ship. On the other hand, well over half of the Farm ............ 308 102 144 62 .......Forest industry
softwood sawtimber volume is in public owner- and other___ 772 132 178 462 (9

ship with farm ownership relatively unimportant.
The national forests and the nonfarm private Total .......... 1, 080 234 322 524 (_)•

owners are the two principal groups controlling Public:
the softwood sawtimber volume. National forest___l 766 13 23 647 83

The distribution of timber volumes among Other Federal .... 135 4 8 117 6

ownerships is not the same as the distribution of State and local___ 76 , 15 4 57 .......
forest land. In the West, for example, nonfarm Total ......... 977 32 35 821 8_

private ownerships control 22 percent of the com- ] t I
mercial forest area, but 32 percent of the sawtimber All owner-
volume. This means that this class of ownership ships .... 2, 057 266 357 1, 345 8_

in the West holds the preferred timbered areas--
those with the heaviest stands per acre. National , Only 322,000 M bd.-ft.



These adjusted estimates show an increase in has been about a 5-percent decrease in both saw-
growing stock from 1945 to 1953 of 8 billion cubic timber volume and growing stock volume of
feet and a decrease of 38 billion board-feet of western species, almost exclusively softwoods.sawtimber. In each case, the overall change is
about 2 percent, wbich is too small to indicate This, however, is to be expected and is not an
any significant trend, undesirable trend. It is due to the fact that the

Adjusted estimates in terms of both growing old-growth overmature forests of the West are
stock and live sawtimber, arid in terms of eastern being harvested, and growth to replace utilized
softwoods, eastern hardwoods, and western species inventory cannot be expected on such lands until
are shown in table 27. Indications are that there they are regenerated to more thrifty forests.



TABLE 25.---Ownership of live sawtimber, by sqft- Supplementary Sources of Timber Vol°o
"wood and hardwood, 1953 ul_es Are Not Significant in Fore-

Soft- 1 Hard- seeable Future
Ownership Total wood I wood

Past appraisals of the timber situation have

9illion Billion lBillion been limited largely to consideration of live saw-
Private: bd.-ft, bd.-ft. I bd.-ft, timber volumes and growing stock on commercial

Farm ....................... 308 140 I 168 forest land. Such estimates constitute the basic

Forest industry and other .... 772 579 193 timber inventory, which is the source of timber...... growth, and to which the United States must look
Total, private ....... ....1, 080 ' 719 I 361 for the great bulk of its timber supplies.

%oPublic: In the Timber Resources Review, national esti-
National forest ............. 766 26 mates have been made for the first time of the
Other Federal .............. 135 127 8 volume of cull trees and salvable dead trees. InState and local .............. 76 62 14

___ addition, a rough estimate has been made of wood

Total, public ............. 977 929 48 volumes in hardwood limbs, and in the pinyon
.... a pine-juniper and hardwood types of noncom-All ownerships

] 2, 057 1, 648 I 409 mercial forest lands of the West, and of timber
volumes in Interior Alaska.

Both growing stock and sawtimber volumes also
Perhaps most significant is a 9-percent increase occur in parks, wilderness, and other areas reserved

in hardwood sawtimber volume in the East. The from timber use and on nonforest areas in narrow
indicated overall softwood sawtimber decrease of roadside strips, fence rows, small forest acreages
2 percent is too small to be significant, but soft- too small to be included in the standard inventory
wood sawtimber should be increasing in the East. (less than 1 acre in the East, less than 10 acres in
Although an increase in hardwood sawtimber the West), and urbanized areas. Volumes on
volume is not an adverse trend, it is unfortunate these areas have not been estimated, nor have
if some of it is replacing the more desirable soft- volumes been estimated for conifer limbs or for
wood. The much greater increase in eastern bark.
hardwood growing stock volume relative to saw- Domestic timber supply sources currently or
timber volume shows that the small-size hardwood potentially available to the United States as of 1953
trees are increasing at a faster rate than are the have been brought together in the tabulation
sawtimber trees, following.

TABLE 26. Distribution o] ownership o] commercial .forest area and o] live sawtimber volume, 1958

All sections North South West and Coastal
'. Alaska

Ownership . .

' tArea Volume Area Volume Area Volume Area Volume

Private: Percent Percent Percent Percent Percent Percent Percent Percent
Farm ................................. 34 15 35 38 46 40 11
Forest industry and other ............ 39 37 46 50 45 50 22 3_

Total ............................... 73 52 81 88 91 90 33 37
: ....

Public:
National forest 17 37 6 5 6 7 53 51
Other Federal .................. 4 7 2 1 2 2 10 8
State and local_ 6 4 11 6 1 1 4 4

Total_ 27 48 19 12 9 10 67 63

i - IAll ownerships .......................... 100 100 100 100 100 100 100 100
.



Esti_,ted_o_,_ TABLE 27.1Comparison o_ fimSer volume in the
_r_zio__.It. _i_lio_b_._jt. United States, _ I9_5 and 1953United States and Coastal

Alaska: [
Commercial forest land: Growing stock _ Live sawtimber

Growing stock and live 517 ....... 2,057. 1-------r---sawtimber. Species ,

Cult trees including non- 56 ................. groups 1945 2 1953 Differ-i 1945 _ 1953 Differ-

commercial species, ence I enee
Salvable dead trees ..... 9 ........... 37.
Hardwood limbs .......... 23 ........ 0. _ ..............

Saplings ............... Unknown__ 0. [_illio_i Billio Billion Billion

Conifer limbs .............. do ..... 0. cu. ft. cu. ft Percent bd.-ft, bd.-ft. Percent
Noncommercial forest land: EawS_J_lsSOf t_

Reserves for special uses, Unknown Unknown 74 74 0 247 242 -2including State and no- but sub- but sub- Eastern l_ar(]:

tional parks, wild and stantial, stantial, woods ..... 129 151 +17 351 I 381 +9wilderness areas, and Western t

Unreserved:C°mmunitywatersheds, species .... 287 273 --5 .....1,408 1,345 --5
Pinyon pine-juniper 34 ........ Negligible. All species_ 490 498 + 2 2, 006 U_-8-- -- 2

and hardwood types
in the West.

Ott_er unreserved forest Unknown_ Unknown. 1 Excluding Coastal Alaska.
classed as unproduc- _ Adjusted to 1953 basis.
tive or inaccessible
for timber use. It may be more practical to stretch existing

Nonforest land, including Unknown Unknown timber supplies through utilization of substantial
tree-covered land in sub- but sub- but sub- amounts now lost in logging or plant residues,
urban and metropolitan stantial, stantial.
areas, city parks, shelter- through reduction of mortality, through the fur-
belts, fence rows, scat- ther reduction of fuelwood consumption and the
tared timbered areas less utilization of wood now used for that purpose in
than 10 acres in West and other ways, and through greater reliance on
1 acre in East, and nar- imports from Canada. Volumes attributable to
row wooded strips along
streams and highways, these items in 1952 are as follows"

Interior Alaska ............. 32 ........ 180. Growing Sawtimber
stock (bil- (billion

lion cu. ft.) bd.-ft.)

It is apparent that the growing-stock volume Logging residues ................... 1.3 2. 7
from the various supplementary sources if corn- Unused plant residues ............... 1. 4 (_)
pletely available would equal at least one-third Mortality less salvage ................ 2. 7 9. 6

Fuelwood consumption .............. 1. 0 2. 2
of the growing-stock volume on commercial forest Net imports from Canada ........... 1. 2 2. 7

land. Cull trees alone are 10 percent of such _Sawtimber portion not segregated.
volume. But the additional sawtimber volume,

which could come only from Interior Alaska and To the extent that such amounts can be utilizedor find their way into other channels of consump-from salvable dead trees, would add only 10 per-
cent to the sawtimber inventory on commercial tion, or to the extent that imports can be increased,the national wood supply will be augmented.
land.

Although the supplementary sources of timber "tIMBER GROWTtt AND UTILIZATION
enumerated above should not be overlooked, they
are not particularly significant with respect to In addition to information on forest land areas
sawtimber. Moreover, with the possible excep- and amounts of standing timber, there are two
tion of volumes in cull trees, dead trees, and hard- other key characteristics of the forest situation, an
wood limbs, it is most unlikely that they will enter understanding of which is essential not only with
into available timber supplies in the foreseeable respect to present-day conditions but also becauseof their implications for the future. These are
future. Only under conditions of extraordinary the rates at which forests are growing and are
national emergency, important changes in State being utilized. Growth is especially significant
and national conservation policies, or a major in that this characteristic of continuous replace-
change in the economic availability of Interior ment differentiates timber from other physical-
Alaska would timber from these various supple- structure raw material resources which are non-
mentary sources become available, renewable.
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The change is even more significant in the second
Also of special significance is sawtimber growth growth of the _Zast° Here softwood and hard-

and cut in contrast to growing stock. About 84 wood sawtimber growth increased 11 and 16
percent of the timber cut is sgwtimber and, even percent, respectively, over 1944. The percentage
with generous allowance :for improved utilization, increases in growing-stock growth were somewhat
future use will continue to be heavilv weighted to more pronounced.
sawtimber. For these reasons, greater emphasis In the West, indications are that sawtimber
is given to sawtimber in the subsequent summary, growth decreased 3 percent between 1944 and

In appraising timber growth and timber utfliza- 1952. and growing-stock growth showed a 2-
tion or cut, care should be taken not to over- percent decline. As old-growth areas in the West
emphasize or misuse broadly generalized growth- are cut and second-growth stands reach measur-
cut balances. There is a popular tendenc.y to able size, western growth should substantially
believe that if overall national comparisons increase. Considering the large areas of second
indicate that growth exceeds cut, the forest growth in the West, it would be expected that
situation is favorable, and if cut exceeds growth, western growth would be greater in 1952 than in
the reverse is true. Neither conclusion is justified. 1944. A probable explanation of the decrease is
Significant comparisons of growth and cut are the unusually high mortality due to bark beetle
relationships by species, or by softwoods and attacks in the Northern Rockies, and premature
hardwoods, or by certain regmns. Even here cutting of second-growth timber mainly on small
care must be taken not to confuse growth-cut private ownerships in the Northwest.
ratios based on old-growth timber with those for Mortalitv of timber by causative agents, ira-
second growth, or ratios for growing stock with portance, and geographical occurrence is sub-
those for sawtimber, nor to overlook the level at sequently discussed in this summary and also in
which the balance or unbalance may occur, the sectiononForestProtection. Total mortality
Erroneous use of growth-cut relationships is the (without reference to amounts salvaged) is shown
most frequent misinterpretation of findings of the• near the bottom of table 29, where it is apparent
Timber Resource Review. that mortality is equivalent to about 25 percent

of net growt_h of both sawtimber and growing
Growth Is Increasing stock, and is much higher in softwoods than in

hardwoods. If mortality could be substantially

Timber growth as used in the Timber Resource reduced, it would be one of the most effective
Review is net growth, which means growth after measures to extend the available supply of timber.
deductions for mortality. In this respect it differs
from the growth estimates in the 1945 Reap- One-Half of the Nation's Timber Growth Is in
praisal report of the Fores_ Service which used the South
gross growth or growth before deductions were
made for mortality. The 1944 estimates are also The South leads ti_e Nation in growth of both
not directly comparable because of changing in- sawtimber and growing stock. Likewise, it leads
ventory standards over the years. For this and both West and North in softwood growth, andlags
other reasons, the 1944 estimates have been ad- only slightly behind the North in growth of hard-
justed in the subsequent discussion to permit rea- woods. Of tile national total of 47.4 billion board-

sonably valid comparisons with 1952. Annual feet of sawtimber growth in 1952, 51 percent
growth includes the growth of timber on hand at occurred in the South. Over 20 percent occurred
the beginning of tim year plus the total volume of in the Southeast region alone ahnost equal to the
young timber that becomes measurable during the sawtimber growth in the entire West (table 29).
year (commonly referred to as "ingrowth"). In terms of growing stock, with a national total

As in the Reappraisal, growth estimates apply of 14.2 billion cubic feet, the South grew 48 percent
to the year preceding the date of inventory. The or 6.8 billion. Growth in the West continues to

inventory estimates were made as of January 1, be held down by the large residual of old-growth
1953, but they are referred to as "1953" estimates, timber which has little net growth.
The growth period is the calendar year 1952. Sixty percent of all sawtimber growth in the

Growth Up 9 Percent Since 1944 South is softwoods, as well as half of all growing-
stock growth. Only in the North do hardwoods

It is significant and reassuring that sawtimber dominate the growth picture and there nearly
growth in 1952 was apparently 9 percent greater four-fifths of the sawtimber growth is in hard_
than the adjusted 1944 level (table 28 and fig. 21). woods.
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TABLE 28.--Comparison oJ timber growth in the continental United States, 1944 and 1952

Growing stock Live sawtimber

Species group
1944 1 1952 Change 1944 I 1952 Change

from 1944 from 1944

Billion Billion Billion Billion

cu. ft. cu. ft. Percent bd.-ft, bd.-ft. Percent
Eastern softwoods ............................ 3. 8 4. 4 + 16 15. 2 17. 0 + 11
Eastern hardwoods .......................... 5. 9 7. 1 + 20 16. 6 19. 1 + 16
Western species ............................. 2. 8 2. 7 -- 2 11. 6 11. 2 -- 3

All species ............................ 12. 5 14. 2 27 14 43. 4 47. 3 _-9

i Adjusted to 1952 basis.

5O
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1944 1952

Figure 21



48 T_BER RESOURCES FOR AMERICA'S _FUTURE

TABLE 29.mNet annual growth o/ timber on commercial /orest land by regions, 1952

Growing stock Live sawtirnber
:i Section and region

Total Softwood Hardwood Total Softwood Hardwood

Billion Billion Billion Billion Billion Billion
North: cu. ft. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft.

New England ............................. 0. 88 O. 29 0. 59 1. 86 0. 91 O. 95
Middle Atlantic ......................... 1. 35 . 15 1. 20 3. 16 .47 2. 69
Lake States ............................. 1. 18 .32 .86 2. 69 .80 1. 89
Central ................................. 1. 13 .05 1. 08 3. 96 .25 3. 71
Plains ................................... 12 01 11 40 04 36

Total, North .......................... 4. 66 .82 3. 84 12. 07 2. 47 9. 60

South:
South Atlantic ............................ 1. 91 .97 .94 6. 88 3. 67 3. 21
Southeast ............................... 3. 06 1.72 1. 34 10. 04 6. 68 3. 36
West Gulf .............................. 1. 84 .88 .96 7. 10 4. 15 2. 95

Total, South .......................... 6. 81 3. 57 3. 24 24. 02 14. 50 9. 52

West:
Pacific Northwest:

Douglas-fir subregion ................. 1. 00 .94 .06 5. 15 5. 01 . 14
Pine subregion ........................ 33 . 33 (i) . 83 . 82 .01

Total ............................. 1. 33 1. 27 .06 5. 98 5. 83 .15
California................................ 59 .54 .05 2.94 2.89 .05
Northern Rocky Mountain ................ 60 .59 .01 I.53 I.51 .02
Southern Rocky Mountain ................ 22 . 19 .03 .73 .68 .05

Total, West ............................ 2. 74 2. 59 . 15 11. 18 10. 91 .27

Continental United States .................... 14. 21 6. 98 7. 23 47. 27 27. 88 19. 39
Coastal Alaska ................................ 03 .03 (1) . 13 13 (1)

All regions .................................. 14. 24 7. 01 7. 23 47. 40 28. 01 19. 39

Mortality, 2 all regions ........................ 3. 49 2. 24 1. 25 12. 52 10. 09 2. 43

Percent Percent Percent Percent Percent Percent
Mortality in relation to net growth ............ 25 32 17 26 36 13

' Less than 0.005. the same except in the West. The 1952 mortality in the
2 These estimates represent the current level of mortality West is higher by 0.02 billion cubic feet of growing stock

indicated by trends over a period of years, as determined and 0.15 billion board-feet of sawtimber than used in these
in 1952. The estimates of mortality in 1952 shown sub- periodic estimates because of abnormally high 1952 mor-
sequently in the protection discussion in this section are tality in the Northern Rocky Mountain region.

One-Third of Sawtirnber Growth Is Southern desirable hardwoods--white oak, red oak, yellow
Yellow Pine birch, sugar maple, and yellow-poplar accounted

The growth of southern yellow pines as a group for less than 30 percent of eastern hardwood
in 1952 was 14.2 billion board-feet, or about 30 growth. A group of other hardwoods, increasingly
percent of total sawtimber growth (table 30). used for pulpwood, accounted for an additional30
The growth of southern pines so dominated the percent. Much of the remaining 40 percent of
sawtimber growth picture that it exceeded the hardwood sawtimber growth is in less desirable
growth of all other softwoods combined, both species.
eastern and western, and was not far behind the In terms of growing-stock growth, the southern
combined growth of all hardwoods. Douglas-fir yellow pines again dominated tile picture and
dominated the growth of western softwoods, and accounted for one-fourth of the total. They arethe oaks accounted for nearly 40 percent of saw-
timber growth of eastern hardwoods, exceeded, however, by a miscellaneous group of

Tile distribution of sawtimber growth among eastern hardwoods which include many of the less
hardwood species is significant. Five of the more desirable species.
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TABLE 30. Growth and cut by species group_ 1952

Growing stock Live sawtimber

Species group
Ratio of Ratio of

Growth Cut growth Growth Cut growth
to cut _ to cut 1

Billion Billion Billion Billion
Eastern softwoods: cu. ft. cu. ft. bd.-ft, bd.-ft.

Southern yellow pine .............................. 3. 48 3. 03 1. 15 14. 15 11. 61 1. 22
White, red, and jack pine .......................... 27 .26 1. 05 .91 .97 .93
Spruce and balsam fir ............................. 29 .24 1. 20 .74 .67 1. 11
Other eastern softwoods ........................... 34 .22 1. 57 1. 17 .84 1. 39

..... 0vtTotal_ 4. 38 3. 75 1. 17 16. 97 t 14. 1. 20

Eastern hardwoods: t
Oak ............................................. 2. 48 1. 29 1. 92 7. 32 4. 89 t 1. 49
Sugar maple, beech, yellow birch ................... 72 .33 2. 21 1.88 1.29 ] 1.46
Other hard hardwoods .............................1.30 .36 3. 65 2. 93 1. 15 t 2• 56

Other soft hardwoods ................................. 2. 29 1:05 2. t7 6. 04 3:89 1. 55

Total ...........................................7. 08 2. 18 19. 12 12. 21 1. 57
tWestern softwoods:

1. 97 ]Douglas-fir ....................................... 90 .46 4. 43 11. 96 .37
Ponderosa and Jeffrey pine ........................ 48 .60 79 1. 84 3. 60 t .51
Western white and sugar pine ...................... 10 . 10 1:03 .53 .61 . 88
Redwood ......................................... 08 . 16 . 47 .40 .99 .40
Other western softwoods ........................... 1.07 .91 1. 18 3. 84 5. 30 ] .72

Total .......................................... 2. 63 . 3. 74 .70 --11 04 -22. 46 .49

• 02Western hardwoods .................................._I 6. 48 .27 .08 1 3. 31

IRatioscomputed beforerounding.

Cut Is Mainly Softwood Sawtimber Three-Fourths of Sawtimber Cut Is for Saw
Logs

Timber cut is the term used to describe the
volume of standing timber that is cut for various Of the 48.8 billion board-feet of live sawtimber
timber products or destroyed in logging whether cat in 1952, an estimated 36.6 billion feet, or 75
removed from the woods or lef_ unused. It in- percent, was utilized for saw logs. The next
cludes, therefore, logging residues and is equiva- largest volume, or sligtltly under 10 percent of the
lent to "commodity drain" as used in the 1945 total, was for pulpwood. Four principal items,
Reappraisal.

Of the 10.8 billion cubic feet of growing stock saw logs, pulpwood, veneer logs and bolts, and
cut for timber products, 1.7 billion was cut from fuelwood, accounted for about 95 percent of saw-
poletimber. This means that 84 percent was cut timber cut (table 3 t).
from sawtimber-size trees, and demonstrates how

heavily the Cut leans to the larger size sawtimber Three-Fourths of Sawtirnber Cut Is Softwood
(fig. 22). Whereas 84 percent of the cut is from

sawtimber, only 73 percent of the total inventory About 36.6 billion board-feet, or 75 percent of
is in sawtimber. Fhis means a trend toward total sawtimber cut in 1952, was softwood. Soft-

smaller size trees, wood likewise comprised about the same percent-
The flow of timber products from growing stock

to end product in 1952 is graphically illustrated in age of total growing stock cut (table 31). Soft-. woods accounted for practically the entire cut in
figure 23, which shows the growing stock input
from both East and West, the amount from cull the West• In the South about three-fifths of
and dead trees, and net imports, as well as losses the cut was softwoods, but in the North the cut
due to logging and plant residues, and the final of hardwoods predominated in both sawtimber
products, and growing stock.
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Figure 22

Nearly Half the Sawtimber Cut Comes From 1952 the West was providing an increasing pro-
the West portion of the total cut (table 33). Although

there was no significant difference in the total cut
In 1952, about 22.5 billion board-feet of saw- of sawtimberbetween the two years, the sawtimber

timber was cut in the West, excluding Coastal
Alaska, or about 46 percent of the national total, cut in the West rose 20 percent, reflecting mainlyan increase in California where cut more than
In terms of growing stock, the South produced
close to half of the total, the West produced doubled in the interim. In contrast, the saw-
about one-third (table 32). timber cut of eastern softwoods dropped 17 per-

It is also significant that between 1944 and cent and eastern hardwoods 13 percent between
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IMPORTS1,]76

DEADAND
!ES1,705"*

HARDWOOD

3,247

EAST HARDWOOD

6,993 _ 3,270 TOTAL
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SOFTWOOD TIMBERCUT INPUT
3,746 FROM 13,638GROWINGSTOCK

I 10,757
SOFTWOOD

7,487

WEST SOFTWOOD

3,764 3,764* \

Figure 23

TABLE 31.--Timber cut on commercial forest land 1952

Growing stock Live sawtimber
Products

Total Softwood Hardwood Total Softwood Hardwood

Billion Billion Billion Billion Billion Billion

cu. ft. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft.
Saw logs .......................................... 6. 82 5. 21 1.61 36. 64 28. 89 7. 75
Veneer logs and bolts .......................... 49 .25 .24 2. 80 1.57 1.23
Cooperage logs and bolts_: ................ ........ 10 .03 .07 .51 . 14 .37
Pulpwood ....................................... 1.73 1.46 .27 4. 69 4. 25 .44
Fuelwood ..................................... 1.01 .25 .76 2. 25 60 1.65
Piling .......................................... 03 .03 (1) 16 .15 .01
Poles ........................................ 10 . 10 (1) 47 .47 0)
Posts .......................................... 13 .05 .08 22 .07 .15
Hewn ties .................................... 11 .03 .08 48 .15 .33
Round mine timbers ........................... 08 .02 .06 10 .04 .06
Other ............................................ 16 .06 .10 52 .22 .30

All products ............................... 10. 76 7. 49 3. 27 48. 84 36. 55 12. 29

1 Less than 0.005.

1944 and 1952. This increased dependence on softwoods and eastern hardwoods may explain in
the West will not be continued indefinitely. The part the increases in the timber growth of those
trend will be reversed as western old growth is species groups (table 28). Likewise the increase
cut over _nd as cut is more nearly related to in cut of western species may explain in part the
forest area and growth capacities of the land. decrease in growth of those species as shown in
The decreases in the sawtimber cut of eastern the same table.



Ti:sL_ 32.--Timber cut by region, 1352

Growing stock Live sawtimber
Section and region

Total Softwood Hardwood Total Softwood Hardwood

Billion Billion Billion Billion Billion Billion
North: cu. ft. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft.

New England ........................... 0. 50 0. 36 0. 14 1. 76 1.38 0. 38
Middle Atlantic .......................... 47 . 13 .34 1.80 .51 1.29
Lake States .............................. 54 .19 .35 1.24 .38 .86
Central .................................. 40 .02 .38 1.81 .09 1.72
Plains .................................... 03 (') .03 .09 .01 .08

Total, North .............................. 1.94 .70 1.24 6. 70 2. 37 4. 33

South:
South Atlantic ............................. 1.46 .92 .54 5. 35 3. 36 1. 99
Southeast ............................... 2. 41 I. 48 .93 9. 41 5. 72 3. 69
West Gulf .............................. 1. 19 .65 .54 4. 84 2. 64 2. 20

Total, South ........................... 5. 06 3. 05 2. 01 19. 60 11.72 7. 88

West:
Pacific Northwest:

Douglas-fir subregion ................. 2. 03 2. 02 .01 12. 22 12. 17 .05
Pine subregion ....................... 36 .36 (t) 2. 05 2. 05 (I)

Total ............................ 2. 39 2. 38 .01 14. 27 14. 22 .05
California ................................. 93 .92 .01 5. 72 5. 70 .02
Northern Rocky Mountain ................. 33 .33 (,) 1.90 1.90 (')
Southern Rocky Mountain .................... 10 .10 (1) .56 .55 .01

Total, West .... "-........................... 3. 75 3. 73 .02 22. 45 22. 37 .08

Continental United States .................... 10. 75 7. 48 3. 27 48. 75 36. 46 12. 29
Coastal Alaska ............................... 01 .01 ............ 09 .09 ..........

All regions .................................. 10. 76 7. 49 3. 27 48. 84 36. 55 12. 29

' Less than 0.005.

TABLE 33.--Comparison o] timber cut in continental United States, 1944 and 1952

Growing stock Live sawtimber

Species group
1944 1952 Change 1944 1952 Change

from 1944 from 1944
,

Billion Billion Billion Billion
cu. ft. cu. ft. Percent bd.-ft, bd.-ft. Percent

Eastern softwoods ........................... 4. 1 3. 8 --7 16. 9 14. 1 --17
Eastern hardwoods__ 4. 2 3. 2 --24 14. 0 12. 2 --13
Western species ............................. 3. 4 3. 8 + 12 18. 8 22. 5 -}-20

All species ............................ 11.7 10. 8 --9 49. 7 48. 8 --2

One-Fourth of Timber Cut Not Utilized residues and of logging residues. By definition,

But Utilization Is Improving logging' residues include only the growing stock
cut or killed in logging that does not find its way

Of the total timber cut or available from other into some use. Such material that is initially left
sources in 1952, about one foot out of every four, on the ground but subsequently used in salvage
or 2.7 billion cubic feet, was not utilized (table 34). logging, or logging for another product, is not
This is comprised almost equally of unused plant included in logging residues. One-third of the



timber cut for lumber is unused, but only 4 percent making local timber supplies go further. Reduc-
of that cut for pulp 10(fig. 24). About the same tion in the loss rate for lumber of 34 percent affords

proportion (28 and 26 percent) of timber cut is the greatest opportunity to stretch supplies, be-unused in both the South and the West, but the cause of both the high rate and the large quantity
North with 18 percent unused would appear to of material involved.
have significantly closer utilization. In recent years much progress has been made

Logging and unused plant residues can, of in more efficient use of wood and more can be ex-
course, never be completely eliminated. How- peeted. Better equipment has been developed in
ever, reduction in residues is one effective way of both the woods and the manufacturing plants.
meeting increased needs for timber products and Likewise, new techniques and processes, both

_0The percentage for pulp refers to logging residues chemical and structural, new uses, and new prod-
only. Plant residues, consisting of wood lossesin storage ucts have all been developed. . Inferior species, are
and in preparing the wood for pulping, amounting to about being used more and with greater effectiveness.
7.5 percent of the roundwood volume, are used as fuel. The outlook is for a continuation of these trends.
Not included as residues are the additional losses of wood It is estimated that by 1975 about 5 percent lesssubstance incurred in the various pulping processes, of
which about 80 percent are used as fuel or for a variety of sawtimber will be needed than now for a given
byproducts, level of products as the result of continued ira-

includesCoastalAlaska
Figure 24



54 TIMBER RESOURCES FOR AMERICA'S FUTURE

4 r _ -gTABLE 3 .---_.otat., re6"_duv_, 1,952 On an ]_ast--_rest breakdown, the East has 75

, i percent of the forest area but supports only 30
Phmt residues Unused residues percent of the volume. Its growth is 76 percent

_oggi-_a of the total, yet it yields only 54 percent of the

Used Unused Total total cut. Conversely, the West has one-fourth

Source esidues 1 Rela- of the area and one-fourth of the growth, but ittion to
timber has 70 percent of the volume; and almost half

cut the cut:
................................... West and

Coastal

Million Million gillionIMillion EacS%z(tPer-Alaska(percent)
ca. ft. I _u..ft. ca. ft. t ca. ft. Percent Commercial forest _rea ............................. 75 25

Lumber ........ 1,619 I l, 331. 1. 020 I 2, 351 ' 34 Live sawtimber volume .............. 30 70
Veneer ........... 180 / 25 100 I 125 25 Net anmlal growth of sawtimber___ 76 24
Cooperage ..... 27 I 13 33 46 44 Annual cut, of sawtim.ber_ 54 46
Pulp ........... 170 t ............ 72 72 4 .............

()ther 2.............. --2,--_361 ,,,13 139 15)2 9 Five of the leading species or species groups, in
_-'° .... I volume, are Douglas-fir, ponderosa and JeffreyTotal ...... 82 1_ -2, 746 I ,2_-_ terms of both growing stock and sawtimber

North ......... 328 I 143 212 1.3_ I lS pines, western true firs, south.ern yellow pines,South ......... ___ 7581, 716 706 28 and the oaks. These account for 61 percent ofWest and
Coastal the sawtimber volume and growth and 68 percent

Alaska ........... 946 523 446 969 _ 26 of the cut. Variations between species, however,-- are of most significance. The southern yellow
Total .... 2_0-32-L-, 7S-2--77.3_4 --_-,_ ' 26 pines with only 8 percent of the live sawtimber

volume supply 24 percent of the eat and 30 percent
_ These pereents may be 1 or 2 percent high because of the growth, whereas Douglas-fir with one-fourth

plant residues include amounts from not only domestic of the volume and one-fourth of the cut represents
timber eat but also foreign and nongrowing-stoek sources.

2 Includes shingle mills, box board, small dimension, about one-tenth of the growth (table 35 and fig.
t.urnery, and excelsior plants, and other similar establish- 25).

ments utilizing roundwood. In terms of growing stock, southern yellow pines
with 9 percent of the volume account for about a

provement in utilization. The availability of 2.7 quarter of both the growth and the cut. The
million cubic feet of unused wood residue offers a oaks with 10 percent of the volume account for 12
tremendous opportunity to our research and in- percent of the eat and 17 percent of tile growth.
dustrial agencies. It is apparent h'om these comparisons, and

others that can be drawn from table 35, that a

Growth, Cut, and Volume Relations TABLE 35. Comparison of volume, growth, and cut
Summarized by principal species groups, 1952

For ready comparisons of the more significant LIVE SAWT_MBER

facts on timber volumes with those on growth and Species group Volume Growth Cut
cut, three summaries follow which show tile rela-

tive importance of: (1) Hardwoods and softwoods Peree_in terms of forest area, sawtimber volume, growth Douglas-fir ................. Percent9 Percent24

and cut; (2) East and West in the same terms; and Ponderosa and Jeffrey pines__ 1_ 4 7(3) the five principal species or species groups, Western true firs .... __....... 3 3
in'terms of volume, growth, and cut. Southern yellow pines .......

The hardwood forest t.ypes, which cover about ()aks ...................... 8 3015 2410
.....

half the commercial forest urea, support only 20 Total_ 61 61 68percent of the sawtimber volume, supply 41 per- - ................
cent of the growth but only 25 percent of the eat.
Conversely, tile softwood types, likewise covering GROWINGSTOCK

about half tile commercial forest urea, support 80 Percent19I] Percer_ Percentpercent, of the sawtimber volume but furnish only Douglas-fir .................. 18

59 percent of the growth while yielding 75 percent Oaks ......................... 190 1_ 1.2of the cut: Southern yellow pines ....... 2 28

Softwood tIardwood Ponderosa and Jeffrey pines__ 83 6(percent) (percent) Western true firs ............ 2
Forest types on commercial forest land_ 52 48
Live sawtimber volume ............. 80 20 Total ................ 53 52 66
Ne_ annual growth of sawtimber ..... 59 41
Annual eat of sawtimber ............ 75 25
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Figure 25

small group of species constitute the foundation of unless carefully qualified and explained may well
our timber supplies. It is also apparent that, in mislead the reader or conceal important relations.
terms of both sawtimber and growing stock, these There are four main reasons why an overall
species together represent a greater proportion of growth-cut relationship has relatively little signifi-
total cut than they do of either growth or volume, cance:

(1) The mature old-growth forests of the West
Overall Growth-Cut Comparisons Have Little are still being cut. These forests show little net

Significance growth, but heavy volumes. Until these old-
growth areas are harvested and replaced by new

One of the most natural comparisons to make in second-growth forests, it can be expected that cut
attempting to appraise in simplified terms the will continue to exceed growth in the West. To
complex timber situation is to determine whether incorporate this unusual growth-cut relationship
growth exceeds, or is less than, cut. Total growth into overall national figures would be inappro-
has been compared frequently with total cut in priate.
the past by interested groups including the Forest (2) Growth-cut relationships between hard-
Service, but this is gross oversimplification and woods and softwoods are significantly different

439296o-ss .... 5
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and softwood and hardwood species are not gen- may be misleading if the sawtimber relations are
orally interchangeable in their merchantability and not also considered. That is why growth-cut
utility. In overall comparisons adverse softwood imformation for sawtirnber is more significant than
relationships may be overbalanced by favorable that for growing stock.
hardwood relationships, thus concealing softwood In view of the above qualifications, the more
defcits, significant growth-cut comparisons--although all

(3) Equally important or perhaps more ira- are deficient with respect to the question of
portant than whether growth exceeds, or is less whether they are at adequate levels are those
than, cut is the level at which such relationship pertaining to eastern softwood and eastern hard-
occurs. In other words, a balancebetween growth wood sawtimber, and by these groups for the
and cut at 1952 levels is of little significance if North and the South. Growth-cut ratios for
future requirements will bring a demand for cut western species have little meaning.
(and growth to meet it) at much higher levels.
To carry the illustration to an extreme, there
would be a balance between growth and cut if Softwood Gro,vth Exceeds Cut in the East
there were no growth and no cut. A balance is
not significant unless it is at a sufficiently high The most significant of all growth-cut relation-
level to meet the country's needs. As is shown ships is that growth of eastern softwood sawtimber
later, growth needs to increase greatly over exceeded cut in 1952 by 20 percent (table 30 and
present levels ill order to meet projected demand, fig. 26). In the North, the plus margin for soft-

(4) Growth-cut relationships are frequently wood sawtimber was 4 percent, in the South 24
different depending on whether they are expressed percent (table 36). These favorable balances are
in terms of sawtimber or growing stock. Usually tempered by the realization that they were
growing-stock growth-cut ratios are more favor- achieved as much by the 17-percent reduction in
able titan those for sawtimber. In other words, cut of eastern softwoods since 1944 as by the 11-
growth-cut ratios are better when merchantable percent increase in growth (tables 28 and 33).
trees of all sizes are considered than when con- Much of the eastern softwood sawtimber growth
sideration is given Olfly to the larger and generally and cut is on small trees. The favorable balance
higher quality trees. So long as most of the cut is encouraging, but it needs to be maintained or
comes from sawtimber (84 percent), whereas increased until better stocking is achieved, until
growth is more equally distributed among the the East can assume a greater share of total
large and the small trees, the tendency is for demand, and until growth is much nearer the
timber to decline in average size. In this situa- productive capacity of the land. Growth is far

below capacity at the present time.tion, an excess of growing-stock growth over cut
will appear when sawtimber growth and cut are no Eastern hardwood growth exceeded cut of saw-
more titan in balance. If sawtimber ratios are timber by 57 percent. As would be expected,
favorable, growing-stock ratios are likely to be the more preferred hardwoods in general have less
even more so; but a favorable growing-stock ratio favorable ratios than the less desired species.

TABLE 36.--Growth and cut by softwood and hardwood, and by section, 1952

Growing stock Live sawtimber

Species group and section
Ratio of Ratio of

Growth Cut growth Growth Cut growth
to cut _ to cut

Billion Billion Billion Billion

Softwood: cu. ft. cu. ft. bd.-ft, bd.-2{t.3
North .................................. 0.82 0.70 I.17 2.47 7 I.04
South ................................ 3.56 3.05 I.17 14.50 IL 72 I.24
West and Coastal Alaska ................. 2.63 3.74 .70 Ii.04 22.46 .49

Total .................................. 7. 01 7. 49 .93 28. 01 36. 55 .77

Hardwood:
North .................................. 3. 84 1. 24 3. 10 9. 60 4. 33 2. 21
South .................................. 3.24 2.01 I.62 9.52 7.88 I.21
West and Coastal Alaska= ................. 15 .02 6. 48 .27 .08 3. 31

Total ................................ 7. 23 3. 27 2. 21 19. 39 12. 29 1. 58

' Ratios computed before rounding.
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Figure 26

In the West, the situation is quite different and, in excess of cut of sawtimber. Among the eastern
in terms of sawtimber, growth is only about half hardwoods, yellow-poplar has an adverse saw-
of cut, but as previously emphasized this is due timber ratio. But for other "soft" hardwoods,
to the residual of old-growth timber in the West growth exceeds cut by more than 50 percent.
and recent increases in the rate of timber cut. For a group of so-called "other 'hard' hard-

woods"--which includes many relatively un-

Most Eastern Species Have Favorable Growth- desirable species growth is two and one-half
times cut. These differences point to declining

Cut Ratios quality with respect to future timber supply in

Among eastern softwoods, the major species terms of species composition. The ratio of
groups have favorable sawtimber growth-cut ratios growth to cut for the various species groups is as• follows" 1_
except the white, red, and jack pine group. The
southern yellow pines, Which, of course, dominate 11 See table 30 for the growth and cut estimates from

the eastern picture, show growth to be 22 percent which these ratios are computed.



Species group: Saw- v,ow_ decre_se in growth due chiefly to premature cut-
East: timber ._toc_ ring of° second-growth softwood timber on small

Spruce and fir ....................... 1. 11 1. 20
White, red, and jack pine .............. 93 1. O5 private ownerships in the Pacific Northw _st and
Southern yellow pines ............... 1. 22 1. 15 abnormally heavy insect losses in the Northern
Other eastern softwoods ............. 1.39 1. 57 Rocky Mountain Region in 1952.
Yellow-poplar ....................... 96 1. 33
Other "soft" hardwoods ............. 1. 55 2. 17
Oak .............................. 1. 49 1. 92 TIMBER QUALITY
Sugar maple, beech, and yellow birch_ 1. 46 2. 21

Other "hard" hardwoods ............ 2. 56 3. 65 The need for high-quality timber is difficult _o
West: appraise. Better grades of lumber and other

Douglas-fir ........................ 37 .46
Ponderosa and Jeffrey pine .......... 51 .79 quality products are in great demand, have no
Western hemlock .................... 47 .63 adequate substitutes for certain important uses,
White and sugar pine ............... 88 1. 03 and command premium prices. As quality timber
Redwood .......................... 40 .47
Other western softwoods ............ 91 1.56 in terms of large-size, straight, fine-textured, knot-
Western hardwoods ................. 3. 31 6. 48 free logs becomes scarcer, there have been impor-

tant developments in technology which have in
Growth-Cut Ratios Have Improved in the part made up for the growing deficiency in this

Past Decade class of material. New processes and equipment

One of the most favorable features of growth-cut permit utilization of smaller, poorer logs for both
comparisons with respect to future outlook is the lumber and veneer, mask or correct many defects,
apparent improvement of growth-cut ratios of increase the service life, and improve the all-
both eastern softwoods and hardwoods sinc_ 1944. round utility of wood. A good deal of progress
When 1944 estimates are adjusted so as to be has been made, and will probably be continued,
comparable to those of 1952, they show that in toward better and closer utilization of lumber by
1944 growth of eastern softwood sawtimber was gluing short narrow pieces into larger members,
90 percent of cut in contrast to the 20 percent laminating techniques, and in combining lumber
excess over cut in 1952 (table 37). with other materials to improve properties and

Similarly, eastern hardwoods showed an excess performance of fabricated products. These and
of sawtimber growth over cut of 19 percent in other products of technology should not be
1944 in contrast to 57 percent in 1952. The im- minimized in appraising the future need for quality.
provement for both softwoods and hardwoods in There are many criteria of timber quality, rang-
the East resulted from the combined effect of ing from crude indicators to precise determinations
increased growth and reduced cut. based on the requirements of a specific product or

end use. No single, Ml-inclusive measure of qual-

"I'ABLE 37._Comparison oJ sawtimber growth and ity is possible, because of the wide variety of
cut in continental United States, 1944 and 1952 products made from wood. In general, a high-

quality tree is one with a high proportion of its
volume suitable for conversion into the higher

1944' 1952 grades of the more valuable end products and- with enough volume of that character to eco-

Species grouI) illion Ratio of Billion IRatio of nomically justify, such use.
d.-ft, growth bd.-ft. Igrowth Size of tree is one crude measure of quality.

to cut I to cut Log grades, the prevalence of cull trees, amount

-- I of sound cull volume in growing stock, and speciesEastern softwoods: are all indications of quality. There is relatively

Growth__ 15.2 } 0.90 { 1}
............. 1.2017.0 little nationwide quantitative information onCut ........................ 16. 9 14. 1 quality, but there are numerous spot indicators

Western softwoods: which, in the aggregate, point conclusively to a

Grow%h ................. 11.3 } .60 { 10.9 l}Cut_ 18. 7 22. 4 .49 decline in quality of standing timber.

................ .19 I Nearly 10 percent of the sound timber volume
EasternGrowthhardwoods:............. 16. 6 } 1 ] 19. 1 I_, 1 57 in the United States is in cull trees. The proper-

Cut ................. 14. 0 I, 12. 2 }/ " tion is even higher in hardwoods. In addition.there is an undetermined volume of sound cull
' Adjusted to 1952 basis, material in growhlg stock that has little practical

use because of roughness or poor form. Although
In western softwoods, the trend has been in the some of the cull trees are being used for pulp.wood

opposite direction and, whereas growth of saw- in the East, their suitability for saw logs _s ex-

timber was 60 percent of cut in 1944, it dropped t_'emely limited. Moreover, they are utilizingto 49 percent of cut in 1952. This trend is ex- _aluable growing space and represent one of the
plah}ed by the 20-percent increase in cut of western reasons why so much of the forest, land does not
specms since 1944, and an apparent 3-1)ercent rat.(; higher stocking.



A SUMMARY OF THE TIMBER RESOURCE REVIEW 59

Low-Quality Wood Predominates in sound volume of hardwoods in cull trees, is shown
in figure 27. There is no question but that low-

Hardwood Stands quality wood predominates in most hardwood
Cull is particularly important as a factor in the stands.

poor quality of the hardwood stands of the East. Log grades are an indication of the quality, not
This is emphasized by the fact that cull hardwood only of the standing timber but also of the growth
trees are equivalent in volume to one-fourth of the that is occurring. Although much of the hard-
entire hardwood growing stock. In the South the wood volume in Grade 3 logs is in small trees that
ratio is one-third, and in the southeastern region would gain in quality if left to grow to larger
the sound volume in cull trees is equal to 42 per- sizes, some of it is in larger trees too poor to put
cent of the volume of the hardwood growing stock, on quality growth. Thus, from a quality stand-

Log grades are relatively good indications of point, whatever growth is added to this share of
quality in that they predict yields of lumber by tile volume is largely of poor quality. On the
grade with reasonable accuracy. Studies based on whole, about one-third of the sawtimber growth
three-fourths of the total ha, rdwood sawtimber of eastern hardwoods is believed to be in medium-
volume in the East indicate that two-thirds of the to high-quality logs, but, in Indiana, Kentucky,
net volume when inventoried by log grades would and Ohio, studies indicate that the percentage of
qualify only as relatively poor Grade 3 logs. net sawtimber growth in logs of this quality ranges
Twenty percent would fall in the Grade 2 medium from 14 to not more than 20 percent. In the Lake
category, and 13 percent in the good Grade 1 States, between 1936 and 1953, the total volume
category, of hardwood sawtimber in Grade 1 logs declined

The overall quality of hardwood stands, based 40 percent. Decreases ranged from 60 to more
on the combined net volume of sawtimber and the than 80 percent for such hardwoods as sugar



V _maple, yellow birch, beech, _md soft. maple, which percen_ in nun._:>er In the South Atlantic I{egion
more than compensated for the :: ,," s_lcr,_ase,.. m other bet_ween 11930and 1953 surveys, the volume of soft-
species, notably basswood 6 percent, oak 25 per- wood s_wtimber trees 20 inches and larger declined
cent, and aspen nearly 200 percent.. 31 percent while the volume of hardwood trees in

the same size class increased slightly.

Small Trees Lack Quality
Quality Species Are Diminishing

For lumber, veneer, and similar end uses, small
size is an important limitation. Generally added For most end uses, certain species are con-
growth means better quality until overmaturity sidered more desirable than others. Successive
and decay set in. Small trees have few high- surveys show that less desirable species are tending
quality logs. As yet, tree size does not appear to to displace preferred species in both the East and
be a major factor in the West because of the con- the West. In the South, the longleaf-slash pine
eentration of volume in old-growth stands. This type is losing ground to the loblolly-shortleaf pine
is apparent from the distribution of sawtimber type, which in turn is being replaced in some
volume by species and diameter class groupings places by aggressive hardwood types. The once
shown in table 38. In the East, however, two- extensive white pine type of the Lake Stages has
fifths of the hardwood sawtimber volume and been reduced to about a million acres and has
two-thirds of all softwood sawtimber volume is in been replaced by an aspen-birch type. Hardwoods
_rees of 15 inches and less, and one-fourth of the tend to supplant softwoods in some spruce-fir and
softwood volume is in the smallest (10-inch) diam- white pine stands in the Northeast. Among the
eter class If quMity of growth roughly corre- oaks, which comprise three-eighths of eastern
sponds to quality of standing timber, from 40 to hardwood growth, it is estimated that 55 percent
70 percent of the sawtimber growth of eastern of the growth is attributable to the less desirable
species is on trees too small to yield high-quMity species. In the West, other conifers are not
logs. uncommonly superseding the more valuable white

pine, Douglas-fir, and ponderosa pine
TABLE 38.---Distribution o] sawtimber volume by

tree-diameter class, 1953 Trend in Wood Properties Indicates

w_:sT Quality Decline

All west-Douglas- Ponder- Sugar Wood-quality evaluation studies during the lastTree-diameter _ ern osa and and quarter century indicate a decline in intrinsic

class (inches) soft- fir Jeffrey western wood quality. The heavily cut, understocked,woods pines white second-growth hardwoods of the East yield wood

i pine that is generally inferior to old-growth timber.
-- This rapidly grown product is heavier, coarser,

Perce_ Perce_ Percent Percent stronger, and tougher than the old-growth timber,
12 through 20 ..... 23 20 t 2120 but is definitely poorer with respect to texture,22 through 30 ..... 27 36
32 and larger ...... 50 59 44 t 59 grain pattern, dimensional stability, machining

-- _ -I properties, and other characteristics required for

All classes ........ 100 , 100 100 100 fine furniture, cabinets, interior trim and similar............................................ quality uses. The basic quality of valuable soft-
EAST woods has likewise declined. The largely under-

stocked pineries of the South, for example, are
Tree-diameter class All east- Soft- I Hard- producing wide-ringed low-density wood that is

(inches) ern wood ! wood lOW in fiber yield, low in mechanical strength, and
" t high in shrinkage along the grain, and that has a

species ]. marked tendency to warp. A similar situation is
Percent Percent Percent developing in second-growth stands of such

10........................ 9l 24 [..... western softwoods as Douglas-fir and ponderosa
12 and 14 ................. 42[ 43 I -42 pine.
16 and 1.8................. 27 { 21 I 30

20 and larger ................ 22 I 12 I 28 Quality Will Continue To Be Needed
All classes ..................

lOO lOO In appraising quality, Lwo opposing trends are
evident. One is the apparent decline in quality

In a few places, information is available from of raw material, the other is technological progress
timber inventories about trends in tree size. For to overcome this decline. To a considerable
example, between 1935 and 1948 softwood trees degree, these two trends offset each other. There
in Mississippi 20 inches and larger decreased 42 are extremists who believe that quality of the
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growing tree is no longer a factor to be considered
with respect to timber supplies, and that national
needs will be adequately met merely by grow!ng
sufficient cellulose irrespective of size, specles,
condition, or growth rate. Others contend that
quality of raw material will be as significant in
the future as in the past and appear to overlook
technological gains.

Despite the progress in technology, wood of
good quality is needed to produce many of the
kinds of wood and wood-fiber products that are in
demand. Good laminated arches, ship timbers,
and other structural members, for example, are
not fabricated from wood of nondescript quality.
It is incorrect to assume, as some do, that wood
quality is unimportant for pulp, paper, or wood-
fiber products. Fiber yield, length, and strength,
felting properties, and uniformity of raw material
are important wood characteristics for such uses.

Despite technological progress, it is likely that
quality of standing timber will become more
instead of less of a problem during the next
several decades. In view of this, and although
quality is not as essential as formerly, tile safe
policy appears to be to continue to grow substan-
tial amounts of high-quality timber. With proper
cultural measures, quality timber of required
species, size, and grade can be grown in less time
than was needed to produce tile old-growth forests.

PROTECTION AGAINST DESTRUCTIVE

AGENTS

One of the greatest deterrents to present and
future productivity of forest land is the damage
caused by fire, insects, disease, weather, animals, includesCoastalAlaska
and other destructive agents. These affect growth Figure 28
in many ways. They kill trees. They weaken
tree vitality and slow up growth. Trees may be
deformed or stunted. Seed may be eaten and way toward meeting the country's increasing
seedlings eaten, grubbed out, trampled, or broken, needs. Growth-cut relationships in both saw-
Everyone is familiar with the damage that may timber and growing stock would become morefavorable in many localities, and projected demand
be wrought by ice, snow, flooding, blowdown, and

.... _ -- estimates would appear much easier to attain.drought. Understockm_, may result from these
agents, as may site deterioration, poorer timber
quality, and encroachment of inferior species.

The estimated total mortality in 1952 from all Growth Impact--A Concept for Esti
destructive agents was 12.7 12 billion board-feet, mating Total Losses
or an amount equivalent to one-fourth of net
sawtimber growth (fig. 28). About 3.1 billion In attributing losses to various destructive
board-feet were salvaged. In addition to this agents, an effort has been made to reflect the full
annual mortality loss, there are further losses from impact of these losses on growth. It has long been
growth that greatly exceed mortality. These recognized that mortality loss occasioned by a
total losses referred to as "growth impact" were destructive agent may be insignificant in terms
estimated in 1952 at 43.8 billion board-feet, a of measured volume, yet the annual loss of sound
figure approaching the net sawtimber growth, standing timber, through reduced growth, may be
If such losses could be materially reduced, the very large over a period of years. Thus, total
added timber available for use would go a long or partial destruction of a seedling or sapling

1_See footnote 2, table 29, p. 48; and footnote 1, table stand results in no immediate mortality measura-ble in terms of board-feet or cubic feet, but in later
39, p. 64.
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years may be the cause of large reductions in wea,tl'_er, and partly to logging wounds. Losses
growth of sawtimber and growing stock, resulting from fires that started in the heavy ae-

In the Timber Resource Review, nationwide cumulation of fuels resulting fl'om a blowdown
estimates have been developed for the first time have been attributed to fire rather than w_ather.
for both mortMity and this additional loss of Estimates of damage from destructive agents in
growth, the Timber Resource Review are not comparable

A new term used to describe this total damage to damage estimgtes made in the 1945 and earlier
is "growth impact." It consists of two elements, appraisals of the timber situation for two reasons:
(1) mortality, which simply means loss of t)rees of (1) The Timber Resource Review includes both
measured size through death from n_turM c_ "ses, epidemic and endemic mortality from in-
and (2) growth loss. sects and disease, whereas earlier appraisals

Growth loss consists of (a) reductions in growth included only estimates of epidemic timber
due to reduced tree vigor, increase in amount of mortality not salvaged. As a result, mor-
cull, site deterioration, defoliation, or any other tMity in the Timber Resource Review is
factors reducing growth; (b) losses in growth as a more than three times that of earlier esti-
result of delays or deficiencies in stocking resulting mates.
from a destructive agent; and (c) losses in growth (2) Estimates of growth impact have been de-
and prospective yields due to the killing of trees veloped. This has not been done before on
below measured size. Thus growth impact, as a national scale. In cubic feet, the growth
used in the Timber Resource Review, consists of impact from destructive agents other than
mortality in 1952 plus the growth losses in 1952 fire is more than nine times that of the
and subsequent years resulting from 1952 events, mortality loss given in the 1945 Reappraisal.
Growth impact represents the annual loss in Failure to understand these differences
growth to the extent that destructive events of might lead to the erroneous conclusion that
each year are stabilized at the 1952 level of such little progress has been made in controlling
events. Growth impact, a new term for some- many of the more serious insect and disease
thing that has long been recognized, is discussed epidemics. Such a conclusion would not be
more completely in the section "Forest Yrotec- justified.
tion." It is believed to be a more sound and
realistic indicator of the true effect of destructive In addition to the insect, disease, fire, and otherlosses that form the basis for the mortality and
agents than is mortality alone, growth impact estimates in the Timber Resource

Growth impact considers only losses in volume. Review, there are the so-cMled "catastrophic"
Additional losses in quality are known to take
place, but were not evaluated. Comparisons of losses, which are of extraordinary severity and sounusual as to be unpredictable as to location or
mortality and growth impact as subsequently
presented show that the latter may exceed frequency. These losses are discussed separately
mortality three to four times. This means that and are one of the major reasons why a margin is
traditional concepts as to the significance of included in the estimates of the growth needed to
destructive agents will need to be adjusted upward, meet projected timber demand.

Frequently growth impact on a given stand of
timber results from the activity of two or more Destructive Agents Take Extraordinary
destructive agents. For example, in eastern hard- Toll
woods, heart rot fungi gain access most often
through basal fire wounds, but they also attack
through logging wounds and broken limbs result- As noted earlier, mortality of sawtimber in 1952
ing from wind or ice storms. Lightning-struck as the result of damage by fire, disease, insects,
trees may be attacked by bark beetles which may weather, and other factors, was 12.7 billion board-
spread to nearby trees. Often the last of two feet. Adding to this a growth loss of 31.1 billion
destructive events obscures effects of the earlier board-feet means that growth impact of 43.8
one. There are many such examples, billion board-feet was nearly four times mortality

The complexity of such interrelations and the (table 39). These estimates, however, represent
current lack of information on the initial cause of total losses without allowance for the amount of

damage in many cases precludes the possibility of dead timber that was utilized. Salvage amounted
so assigning loss. Thus, where two or more de- to about 770 million cubic feet of growing stock
structive agents may have been involved, losses including over 3 billion board-feet of sawtimber.
have been assigned to the most immediate or direct Thus, for sawtimber, there was a net loss due to
cause. For example, growth impact due to heart mortality of 9.6 billion board-feet, and of 40.7
rot in eastern hardwoods has been attributed to billion board-feet due to growth impact. In terms
disease rather than partly to fire, partly to of growing stock, the net losses were 2.7 billion
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cubic feet of mortality and 10.4 billion cubic feet By causative agents, disease, insects, and fire
of growth impact, were the most important, regardless of whether

On a sectional basis, about 70 percent of saw- the comparisons are in terms of sawtimber or
timber mortality occurred in the West. The re- growing stock, growth impact or mortality, except
mainder was about equally divided between the that weather in 1952 outranked both disease and
North and South (table 40). In terms of growth fire as a mortality cause with respect to both saw-
impact, however, the distribution of loss was quite timber and growing stock (table 39). These rela-
different; loss was almost equally divided among tionships are shown graphically for sawtimber in
all sections of the country, figure 29.

INSECTS

439296 0_58 6
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TABLE 39.--Mortality and growth_ impac_ resu_$n_ ]_A:_.L_40. _....?/[ortali_y and growth impact resulting
from 1952 damage, by cause from I852 damage, by section

GROWING STOCK GROWING STOCK

Cause Mortality _ Growth impact Section Mortality _ Growth impact

I
Million Per- Million Per- Million I Per- Million Per-
cu. ft. cent cu. ft. cent eu. ft. ] cent cu..ft, cent

Fire .................. 240 227 1, 690 15 North ................ 1, 150 [ 33 4, 310 38
Disease ............... 770 5, 050 45 South ................ 630 ] 18 4, 0OO 36Insects ............... 1,000 28 1,780 16 West and Coastal

Weather .............. 849 2_ 950 8 Alaska ............ 1,730 I 49 2, 900 26Animals .............. 70 1,010 9
Other ................ 590 17 730 7 Total .............. -_, 51Ot_ I 11,210 100

• ..............1 i 1oo I lOO ............... ....... ......

Net loss ............ l 2, 740 I...... 10, 440 t......

I

LIVE SAWTIMBER

LIVE SAWTIMBER Million Per- Million Per-
bd.-ft. ] cent bd.-ft. ] cent

Million Per- Million Per- North ................ 2, 080 ] 16 13, 840 ] 32

bd.-ft, i cent bd.-ft, cent South ................. 1,770 t 14 15, 440 35Fire .................. 780 6 7, 370 17 West and Coastal

Disease ............... 2, 240 18 19, 890 45 Alaska ........... 8, 820 [ 70 14, 550 I 33
Insects ............... 5, 040 40 8, 620 20
Weather .............. 3, 390 27 3, 870 9 Total .............. 12, 670 t---_ 43, 8-_- 100

Animals ............... 190 1 2, 720 6 Salvage ............... -3, 090 l ...... --3, 090 ......

Other ................. 1,030 8 1,360 3 Net loss ............ 9, 580 ]_______j 40, 740 ......Total ............... 12, 670 100 43, 830 100

Salvage ............... -3, 090 ...... -3, 090 ....... 1 Estimates represent actual mortality in 1952 in con-

Net loss ........... 9, 580 ...... 40, 740 ...... trast to estimates appearing in table 29 which represent
the current level of mortality as indicated by trends over
a long period of years, as determined in 1952. The esti-

Estimates represent actual mortality in 1952. They mates are the same in either case, except for the West.
differ slightly from estimates presented in table 29 which
represent the current level of mortality as indicated by
trends over a long period of years, as determined in 1952. West than in other sections. Damage from a

variety of animals, including domestic livestock,
big game, porcupines, squirrels, and mice, is more

Fire ranked lower than either insects or disease serious in the North and West than in the South.
as a destructive agent in terms of either mortality Such damage can be controlled or reduced although
or the more inclusive concept of growth impact, measures may prove costly.
In 1952, fire caused about one-fourth as much

mortality" as did weather. Probably the major Insects Cause the Greatest Mortality
reason why damage estimates show other causes
to be more serious than fire is because of the Insects were responsible for 40 percent of all
tremendous strides made in forest fire prevention the mortality of sawtimber in 1952, and 28 percent
and control, and the much more effective action of the mortality of growing stock. In terms of
against fire than against other destructive agents, sawtimber, insects outrank disease as a cause of
Fire remains an extremely important menace to mortality by a ratio of 2 to 1, and fire by a ratio of
forest productivity even under present-day inten- 7 to 1. In terms oI the more comprehensive
sity of prevention and control effort. If these effects of growth impact, however, insects were
efforts were relaxed, fire could easily become the only about half as damaging as disease, and about
number one destroyer of the forest, on a par with fire as a destructive agent.

Damage ascribed to weather, animals, and a On a sectional basis, insects _vere far more im-
miscellaneous group of other factors is significant portant in the West than in other sections, and of
and should not be overlooked. Weather damage least importance in the North (table 41). Ninety
from wind, ice and snow, lightning, and drought percent of all sawtimber mortality caused by
caused greater mortality than disease or fire in insects was in the West, and about half of all saw-
1952, but had far less growth impact. In that timber mortality in the West from all causes was
year, damage from weather was greater in the due to insects.
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There are many different kinds of insects. Bark _'ABI_L 41.--_:mber mortality on commercial jorest
beetles are responsible for 90 percent of insect- land, 1952 _

caused mortality. In terms of growth impact, GROWINGSTOCK
bark beetles are somewhat less important, and i'_-
the defoliators and other insect groups become I West

more so. However, even with respect to growth Cause A] sec- North r South f and

impact, bark beetles account for three-fifths o5 the tons --]l CoastalAlaskainsect damage (table 42 and fig. 30). The "other ....
insects" group includes hardwood borers, white M ;Ilion Million Million Million

pine weevil, pine tip moth, cone and seed insects, Fire ................. c', ,. ft. ca. ft. eu. ft. ca. ft._ 240 40 130 70
Saratoga spittlebug, and balsam woolly aphid. Disease ............. 770 460 70 240

Insects ...... - ....... i I 000 70 110 820
Weather ............. 840 210 120 510

Animals ............. 70 40 (2) 30
Other ............... 590 330 200 60

Total ......... 3 510 1, 150 630 I 1, 730Salvage .............. - -770 -- 150 -- 240 -- 380

Net loss ....... 2 740 1,_-- 390 1 1, 350

LIVE SAWTIMBER

Million Million Million Million
t bd-ft_b .-ft, bd.-ft,bd.-Jt

Fire 1780 70 300 410

Disease .............. I 2, 240 910 230 1, 100
Insects .............. ] 5, 040 100 410 4, 530

400 2, 4905O0Weather ............. t 3, 390
Animals .............. I 190 80 (2) 110

Other ............... 1 1, 030 420 430 180

......... 1Dr0 8,820
Salvage .......... .... I--3, 090 --280 --620 t--2, 190

Net loss___:___]---97,5-_1 1, 800 17-]50 _630

See footnote 1, table 39.
= Less than 5.

TABLE 42.--Sawtimber mortality.from _nsects and
disease in 1952 and growth impact o] 1952
damage

INSECTS

Cause Mortality _ Growth impact

Million Million I
bd.-ft. Percent bd.-ft. IPercent

Bark beetles ............ 4, 530 90 5, 410 I 63
Defoliators ............. 30 1 1, 310 I 15
Other insects ........... 480 9_ 1, 900 I 22

All insects ....... _ _ _8,6201I

DISEASE

Heart rot and other stem t
%_\,_,_ diseases .............. I 610 [ 27 t16, 180 81

_ Systemic diseases ........ I 3601 16t 640 3
_ Root diseases ........... I 300 I 131 600 3

Foliage diseases ......... 40 / 2 I 110 1
_'_ Other diseases ........... i 930 42 2, 360 12

includesCoastalAlaska -- --
All diseases ....... 2, 240 100 119, 890 100

Figure ;50
See footnote 1, table 39



Disease Causes the Greatest ©rewth Mortality from fire was most serious in the West

[Ilapa_2t in terms of sawt:imber, and in the South in terms
of growing stock. Fire causes a larger share of

Diseases far outrank all other causative agents total mortality in the South than in either the
in their total adverse effects on forest productivity. North or West (table 41).
Although diseases do not kill as much timber out- Fire was the first of the serious destructive
right as do insects or weather, their total growth agents which was aggressively attacked through
impact is far greater. In terms of either saw- the organized and cooperative efforts of Federal,
timber or growing stock, diseases account for 45 State, and local governments and owners of pri-
percent of the growth impact caused by all de- rate forest land. Great progress has been made
structive agents (table 39). as shown by such criteria as the area protected in

relation to the total area needing protection, theSectionally, disease occasions the greatest grow-
ing stock mortality in the North, and the greatest class of protection applicable to different areas,
sawtimber mortality in the West. The South and the area burned each year.
ranks relatively low compared to other sections in An estimated 673 million acres in the United
extent of disease mortality (table 41). States needs protection from fire. This includes

One reason why diseases rank higher than other nearly all commercial forest land and approxi-
destructive agents in terms of growth impact and mately 185 million acres of noncommercialforest
lower than insects in terms of mortality is because land. '3 Noncommercial forest land needs protec-
many diseases such as the heart rot, leaf diseases, tion because it is intermingled with or adjacent to
and the killers of seedlings and saplings cause little commercial timberland or is highly valuable
mortality of growing stock, yet account for a large watershed or recreation land. Eighty-eight per-
share of the ultimate effect of disease on production cent, or 591 million acres, of the total needing
of wood. Most of the forest tree diseases are protection now receives it in some degree in 1952 14
native, but occasionally these normally endemic (fig. 31). Nearly i00 percent of Federal owner-
diseases become epidemic. Some of the most de- ships receive some degree of protection, 93 percent
structive diseases, for example, the white pine of other public ownerships, and 81 percent of the
blister rust and the chestnut blight, are not private forest land (table 43).
native, but have been introduced from other con-
tinents.

Heart rot and other stem diseases cause 27 per-
cent of disease mortality, and over 80 percent of
the growth impact due to diseases (table 42).
Other important groups in terms of mortality
caused by disease are the systemic diseases which
include birch dieback, pole blight of western white
pine, oak wilt, and sweetgum blight, and the root
diseases including Douglas-fir root rot and little-
leaf disease of shortleaf pine.

Fire Is Potentially the Greatest Enemy

The effects of fire, as is true with other agents,
vary from year to year. Growth impact from fire
in 1952 was about 8 percent less than the average
for the previous 5-year period. In 1952, fire ac-
counted for 6 percent of the total sawtimber mor-
tality, and 7 percent of the growing stock mor-
tality. In terms of growth impact, fire was rela-
tively more important and accounted for about 15
percent of the total damage caused by all destruc-
tive agents.

Moreover. fires often set the stage for subsequent
attacks by insects and diseases. They often de- indude$ (0as?al Alaska
stroy wildlife and forage for domestic livestock Figure 31

and big game. Likewise, fires occasionally result
in loss of human life, and severe fires are often ,aA relatively small acreage of 10 million acres of non-
followed by floods and accelerated erosion. Fire forest land in California and North Dakota is included in

can eliminate the forest completely and remove these estimates and cannot be readily segregated.14The unprotected area which needs protection dropped
land from timber production for many years, from 82 million acres in 1952 to 41 million acres in 1957.



A SUMMARY OF THE TIMBER RESOURCE REVIEW 67

TABLE 43.--Status of protection from fire, 1952 meet the situation in the worst years (table 43).
In contrast, national parks are the best protected

Part of area for which pro- with 57 percent adequately protected even in the
tection is adequate in worst years.
the There were 128 thousand forest fires in the

Ownership tection t United States in 1952, one-third of which were

]Worst Average Easy incendiary fires. An additional 61 percent were
years years years also man-caused. Six percent of the fires were

..... due to lightning. Of the man-caused fires (ex-
Million cluding incendiary), the chief causes were debris

acres Percent Percent Percenl burning (20 percent), smoking (20 percent), camp-
Private ........... 425 12 59 Sl mg (4 percent), and railroads and lumbering (5
National forest .... 140 16 89 100 percent) In comparison to some of the esti-Bureau of Land

Management .... 40 23 87 I00 mates for 1941-45, the percentage of lightning
Indian ........... 18 4 44 97 fires doubled and the percentage of railroads and
National Park ..... 6 57 99 100 lumbering fires was almost halved, but the other
Other Federal ..... 11 3 47 93 man-caused fires continued to account for close to
Other public ...... 33 35 76 93 90 percent of the total.

All ownerships__ 673 15 68 88 The longtime trend in the area burned each
year of all forest land needing protection has been
steadily downward during the past quarter of a
century, for which fairly reliable statistics have

Though 88 percent of the area needing protec- been available. For example, the average annual

andti°nthoughreceives_QadequatepercentPr°tecti°nisin easy years, area burned during 1926-30 was 41.6 million acres.
t't_e protected sufficiently This decreased rather steadily with minor fluctua-

well to meet fire situation in the average year, tions to the most recent average annual estimate
only 15 percent is protected adequately to meet of 11 million acres for 1951-54. This longtime
the fire situation in worst years and under peak reduction has been due to both the increased effi-
load conditions (fig. 32). ciency of protection techniques and the addition

to the protected area of substantial acreages
formerly unprotected.

However, since 1940 the area burned per million
acres protected has not declined. This means
that recent reductions in total area burned on all
land both protected and unprotected have been
primarily the result of reductions in area burned
on land put under protection for the first time.
Protection is being extended to the remaining un-
protected area at a rate indicating that in the
1960's all area will be protected and the area
burned annually may level off to about 8.7 million
acres. Until protection is intensified and the
efficiency of protection techniques improved,
further substantial reductions are not likely.

Reduction in Losses Expected

The expectation of an average annual burned
area of 8.7 million acres during the 1960's repre-
sents a reduction of 25 percent from the average
area burned each year during 1951-54 and 40
percent from the area burned in 1952. This

Figure 32 results in an outlook for about a 35-percent
reduction in growth impact from fire.

The degree of protection varies considerably by The outlook for reductions in growth impact
ownership, particularly with respect to protection from other destructive agents is more difficult to
that is adequate to meet the situation in the worst appraise. There are no annual statistics collected
and average years. Only 12 percent of the private over a long period of years on the damage done by
land and 16 percent of the national forests receive insects, disease, animals, and weather. Therefore,
a degree of protection sufficient to adequately statistical trends are not available. However,



there are several developments which indicate FOREST TREE PLANTING
that reductions can also be expected in the growth
impact from destructive agents other than fire. Because so much of the commercial forest land
One of these is the action being taken under the of the United States (114 million acres) is poorly
Forest Pest Control Act of t.947 to detect and stocked, or nonstocked, and because planting
control attacks by insects and disease. New offers an effective way to restore some nonstocked
insecticides and improved methods of application lands to productivity, to improve stocking of some
are increasing the effectiveness of insect control, poorly stocked land, and to shorten the lapse of
Greater accessibility, more ef_cient equipment, time waiting for natural regeneration, an appraisal
and rising timber values will favor continuation of of the status of forest planting and planting possi-
the current trend toward increasing salvage of bilities was made in connection with the Tl°mber
dead and dying timber. Resource Review.

Timber owners are gradually becoming aware The planting estimates summarized hereafter
of the basic principle that many kinds of losses are conservative because they do not include (1)
can be reduced by indirect methods such as better planting in lieu of natural regeneration after
forest management practices. Timber stand im- cutting, (2) interplanting to improve stocking on
provement operations and other management medium-stocked and some poorly stocked lands,
measures that improve the thrift and vigor of or (3) conversion of agricultural land to forest
forests help to control losses. Forest tree improve- by tree planting under the Soil Bank program of
ment programs aimed at development of resistant 1956. _s It is believed that planting for these
strains of trees are increasing and hold promise for purposes will become more common as the in-
the future although they may not add significantly tensity of forestry increases in the United States.
to supply during the century. Therefore, total planting possibilities and needs

Because many forms of insect damage can be may ultimately be significantly largex than the
reduced by direct attack on the insects, the redue- estimates in the current appraisal.
tion in growth impact from this cause may reach Estimates of plantable area and acceptable
or closely approach the percentage reduction plantations have been developed. Briefly, plant-
expected from advances in fire control. However, able area includes lands (1) on which the planting
with diseases, weather, animals, and miscellaneous of forest trees is practical from a physical or
causes of loss where indirect methods of control biological standpoint and gives reasonable promise

must play a larger part, percentage reductions will of economic feasibility, and (2) which need to be
probaMy be smaller than those for fire and insects, planted if they are to be restored to productivity

within a reasonable time.

Catastrophic Losses Take Additional Acceptable plantations are defined as those
Toll which have, at the end of the fifth year after

In addition to the losses from destructive agents planting, at least 400 trees per acre for all eastern
considered in the mortality and growth impact species, 200 trees per acre for all western species
estimate, there are losses from unpredictable except Engelmann spruce and lodgepole pine forwhich the standard is 300. These standards
events characterized by extraordinary severity
and concentrated loss which are termed "cata- ordinarily wlll provide satisfactory stocking at
strophic" timber destruction. Since 1900, 14 such maturity.
events have been recognized and are enumerated The significance of planting possibilities is era-
in the section on Forest Protection. Examples ptmsized by the estimate that the plantable acre-
include the Tillamook burn of 1933 in Oregon, age which was included could be expected to yield
the New England hurricane of 1938, the more an annual growth of 8 billion board-feet after the
recent destructive outbreak of the Engelmann trees reach merchantable sawtimber size. If this
spruce beetle in Colorado, and the chestnut blight were achieved, the output from the plantable area
in the East. Total estimated losses from these would equal 17 percent of 1952 net growth of
14 events exceed 122 billion board-feet, of which sawtimber. Such an addition to net growth would
approximately 16 billion have been salvaged, help substantially in raising growth to the levels
Insects were responsible for 52 billion board-feet, needed to meet projected timber demand.
fire 32 billion, wind over 19 billion, and disease 18
billion. These total li)sses prorated over the ,_ Under the Conservation Reserve part of the Soil. Bankprogram, it is estimated that possibly 5 million acres of
first half of the century average 2.3 billion board- farmland may be planted to trees. The land to be planted

feet a year, but they are unpredictable as to is from land regularly used in the production of crops
locality or time. However, 72 percent of the loss (including crops such as tame hay, alfalfa, and clovers,
occurred in the West. An effort is made to which do not require annual tillage). The Soil Bank

program was authorized by the Agricultural Act of 1956,
account for such catastrophic losses by providing several years after completion of the Timber Resource

a margin when estimating needed growth. Review estimates.
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Fifty-Two Million Acres Need Planting TASLE 45.--Status of planting on commercial forest
land, by ownership class, 1952

About 52 million acres of commercial forest land

is classed as ptantable area, This is roughly Total
equivalent to t0 percent of all commercial forest I Total area of
land, or 45 percent of the i14 million acres of Plant- [ area accept- Planting
poorly stocked (73 million acres) or nonstocked Ownership able /planted able success _
(41 I_illion acres) commercial forest land. About area ] to date ptanta-

j tions to

83 percent of total plantable area is in the East . I dateand is divided almost equally between tile North

and South. The remainder or 17 percent is in the ....... t t--'-
West (table 44). Iillion I Million t MiUion

acres | acres 1 acres Percent
437 34 I 25TABLE 44. Status oj planting on commercial forest Private ................ "---1 [--_-----" _- 74

land, by section, 1952 Public: 4. 6 1.9 1.4National forest__ 76
Other Federal___ 1.0 f . 2 t . 2 78

Total State and local_ 2. 6 1.4 1. 1 81
Total area of _ _ ---_2-_-- 78

Plant- area . accept- Planting Total ........ _'_--=6-_9 1-- 5.t ]

Section able danted able success
area Frodate planta- All ownerships .... 76

tions tc

/ date ' Area of acceptable plantations as a percentage of area
.... I planted.
Million kfillion ] Million

acres I acres { acres Percent
North ................. 21.4 ] 3. 8 f 2. 7 71 On an ownership basis, 48 percent of the acreage
South .............. 21.9 I 2. 3 ] 2. 0 85 of acceptable plantations are privately owned, 30
West ................ 8. 6 .8 / .5 75 percent are federally owned, and 22 percent are in

United States_ __ _--_/ State, county, and municipal ownership (table 45).--5_ 76 Acceptable plantations have been related to
total area planted in order to get some measure of

t Area of acceptable plantations as a percentage of area planting success. On a national basis, about three-
planted, fourths of total area planted qualifies as acceptable

About 84 percent of total plantable area is in plantations. This varies by sections of the court-
private ownership, 11 percent in Federal owner- try and by major ownership groups. The most
ship, and 5 percent in other public ownership successful planting has been in the South where
(table 45). 85 percent success has been achieved. State and

local public ownerships show a slightly greater
In addition to the 52 million acres of plantable planting success percentagewise than either Fed-area on commercial forest land, there are an esti-

mated 5.4 million acres of noncommercial forest eral or private plantings.
land which need planting. Most of this is in the
West, about equally divided between public and Planting Trend Is Upward

private ownerships. About one-fifth of this area Although most of the planting job lies ahead, the
has primary value for watershed protection and increase in the annual rate of planting is distinctlythe purpose of planting the remainder would be
mainly for improvement of wildlife habitat, encouraging. The rate has increased between 5

and 6 times in the past quarter of a century (fig.
33). For example, an average of 68 thousand

Ninety Percent of the Planting Job acres of acceptable plantations were established
Lies Ahead annually in 1926-29 in contrast to the annual rate

of 388 thousand acres in 1950-52. Since then the

The total area of acceptable forest plantations rate has accelerated rapidly. _8 Planting rates
in the continental United States is 5.2 million during the next 25 to 30 years are expected to
acres. This is equivalent to 10 percent of the average more than twice the 1950-52 rate, so that
remaining plantable area of 52 million acres and by 1985 possibly another 25 million acres will have
about 1 percent of the total commercial forest land been transferred to acceptable plantations. There
area. About ninety percent of the job is still
ahead. About half of the acceptable plantations ,_ For 1953-56, the average area planted annuMly is 769thousand acres. It is estimated that this acreage planted
are in the North, 40 percent in the South, and 10 will result in an average annual establishment of acceptable
percent in the West. plantations of 615 thousand acres.



70 TIMBER RESOURCES FOR AMERICA'8 FUTURE

are many reasons for this expected increase_ in- ;_'_:_:_::_i_:_"_'_'_:?_
eluding better machines for planting, increased _i_:_:_!_,_:_!_i!_i_i:!_:i'::!_i:_:,i_i
interest in planting especially by industrial groaps,
and better nursery stock. To meet these expected
increased planting rates, and also to allow for higher
planting standards in the future, planting in lieu
of natural regeneration, interplanting on areas 10-
percent or better stocked, and Soil Bank planting, ...................._ii_-_._
will require an average annual output of nursery ........
stock of at least one billion trees. This would be
more than double the 1952 production of 462

million.Despite increases in the planting rate during
the past 25 years and expected additional increases
in the future, it is important to recall that only
400 thousand acres of acceptable plantations
resulted from the 1952 planting effort in contrast ......

to the 52 million acres that still needed planting ......:::_I_:::F::'::::
at the end of the year. This was less than 1
percent of the total need (fig. 34). Even with this :_!,_:_!_i_ _
rate doubled as is expected, it would take many :_:_:i!_:_
years to cover the plantable area, and would mean .................................::_
substantial areas of land lying idle for a long time. Figure 35

In summary, the plant{ng situation boils down
to: (1) About 52 million acres need planting; based upon a detailed field sampling survey of
(2) acceptable plantations total about 3 million recently cut lands in all kinds of ownerships in all
acres or one-tenth of the area in need of planting, parts of the country. The field survey was a
This means ttmt 90 percent of the job lies ahead, highly technical aI_d complex job. It is described
(3) Although planting trends are distinctly up- in detail in the section on Productivity of Recently

ward, it will take many years to get caught up; Cut Lands and in those parts of the appendixand (4) completion of the job holds promise of which discuss adequacy of data and the criteria
adding substantially to future growth, for rating productivity.

State-and privately employed foresters con-
PRODUCTIVITY OF RECENTLY CUT LANDS _ributed a great deal not only in execution of the

survey itself but also in developing the individual
The condition in which the forest is left after productivity criteria for various forest types and

cutting greatly influences subsequent growth, localities. Over 40 percent of all cooperative
From 2 to 4 percent of the commercial forest land assistance received in connection with the Timber
has been cut over annually in recent years. Except Resource Review, or the equivalent of more than
for the cut that comes from the 50 million acres of $215,000, was made available for the productivity
old growth in the West and Coastal Alaska, survey. Field examiners were denied access to
current output of forest products comes from only six ownerships, aggregating 1.5 million acres.
previously cutover lands. All of the eastern This is the second nationwide survey of this
commercial forests have been cut over at one time general character--the first being undertaken in
or another with the exception of a few remnants. 1945 by the Forest Service. There have been six
It follows, therefore, that condition of the land and other more localized surveys of this general char-
residual timber stand, resulting from cutting is an acteI sponsored by industry, State, or Federal
important factor affecting both current and future groups, all of which have differed in scope and
growth, design.

The greatest utilitv of a survey of forest pro- Results of tiffs productivity survey of recently
ductivity on recently cut lands is the identifica- cut lands cannot be compared with the results of
tion of areas by size and kind of ownership, local- the cutting practices study of the 1945 Reap-
ity, and forest type that are strong or weak from praisal. At the outset, there was a choice of
the standpoint, of growth prospects. The survey doing the survey exactly the same way as in 1945
identifies those areas that meet certain standards in order to get the best possible trend indications,
of productivity, and areas that are better or or of making changes to take advantage of more
poorer than those standards, and it indicates recent experience and advances in technical knowl-
wherein lie the possibilities for greatest improve- edge. The latter choice was followed, recognizing

ment in future growth, at the time that it would sacrifice comparability
Productivity of rece_ntly c_t forest lands as and the possibility of identifying trends. Prob-dete.rmim d in the Timber R_source Review is ably the best comparison that might be made is
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Figure 34

to relate the proportion of recently cut lands in was developed. This was based on consideration
the upper productivity class of the current survey of several individual elements. An index rating
with the combined proportions of "high order," of 100 for a recently cut area did not mean it was
"good," and possibly half of the "fair" practice the best attainable. On the contrary, it only
levels of cutting in the Reappraisal. The Forest meant that forest condition, i. e., productivity of
Service has made a careful study of possible eom- recently cut lands, was at a standard or level eon-
parisons but has drawn none, because it believes sidered reasonably attainable for the partieular
that any comparisons that might be made would locality, site, and forest type under current and
be highly questionable for many reasons, average operating situations. This is very im-

portant and is one of the main reasons why such

Productivity Index_A New Concept in a large area of recently cut lands qualified for theupper level of productivity. An index of 100 is a
Appraisin_ Forest Condition higher standard than what might have been

adopted as reasonable or practical several yearsEssential to an understanding of results of the ago; it is a lower standard than what might be
survey of recently cut lands is a clear grasp of reasonable or practical at some future time. The
the "productivity index" which was used to class- standards are not related to the maximum growth

ify recently cut lands into various groups. A possible nor were they geared to the growth that
rating system with indexes ranging from 1 to 100 would result from the most intensive forestr_



practices known today° Sta_da_ds gearod _o (a) d_.sbab]e, and (b) aceeptab]eo If half or
either of these alternatives would have bee__ more of the stand were in the desirable class,
much higher, composition was considered up to standard. If

Unlike the 1945 survey, this survey was not none of the trees were in the desirable class,
concerned with forest management practices, composRion was considered half of standard.
Intent of ownership was considered only in a minor This recognized that acceptable species have some
way. Existence of sustained-yield policies, or value_
management plans, and planneduseofsilviculturat The standard for felling age was the age at
systems were not considered. Conditions en the which the timber stand involved would reach its
ground were appraised as they were found regard- maximum mean annual growth. If cut prior to
less of whether they resulted from accident, a that age, deductions from standard were made
bountiful nature, or purposeful action of the because the full growth potential of the stand was
owner. The survey covered practically all large- not realized. The felling age factor was applied
size private and public ownerships, and sampled only to clear cutting and under rather restricted
the medium and small private ownerships. The conditions as explained in the section on Produc-
object was to obtain reasonably reliable data on a tivity of Recently Cut Lands.
regional basis. The term "recently cut lands" The information on tile various elements was
relates to the fact that only cuttings made since obtained for each forest type that had been cut
1947 were examined and, in the ease of two or more wholly or in part since 1947 on each ownership
euttings within that period, the most, reeent cut- examined. Each such recently cut forest type per
ting was used in most instances, individual ownership was termed an "operating

area." The criteria and the standards for the
Four Main Elements of Productivity various elements were worked out regionally for

The productivity index was designed to reflect each forest type and important locality or site.
the combined effect of four of the most important These are summarized in the appendix. The
elements or factors that affeet growth following various elements were combined for each operating
cutting. These are (1) existing stocking, (2) area into a productivity index by adding the
prospects for stocking where present stocking is ratings for existing and prospective stoeking (but
deficient, (3) species composition, and (4) felling not to exceed an index of 100), multiplying their
age or the age of trees or stands at the time the result by the composition factor, and then multi-
cutting occurred. In the field examination, each plying by the felling age factor (if applicable).
of these elements was expressed on a rating scale The productivity index scale of 0 to 100 was
of 0 to 100 with the latter figure representing a divided _into three broad classes with adjective
standard of current attainability. The individual descriptions of each class as follows: 0-39, lower;
ratings were combined inta a single overall 40-69, medium; 70-100, upper. Each individual
productivity index, operating area was assigned to one of three broad

The standard for existing stocking referred to classes, depending on the index rating for that
the number of trees or seedlings per a'ere for a particular area. It was then possible to show the
particular site or forest type which met necessary proportion of total operating area by size or kind
specifications. Any recently cut area with aetual of ownership, or other grouping in each of the
stocking of 35 to 50 percent of the "normal" yield three broad productivity classes. This is the
table stocking for uncut sawtimber stands would manner in which most of the results are presented
result in an upper level rating for stocking, in the subsequent description and tables. Thus,
Standards for trees under sawtimber size represent a statement that 65 percent of the operating area
much smaller percentages of the better stocking in the country was in the upper productivity class
found in nature because of the natural tendency of means that 65 percent (areawise) of the forest
young stands to improve in stocking as they types on which there was recent cutting in the
mature, individual ownerships examined had a produc-

Standards for prospective stoeking recognized tivitv index rating between 70 and 100 percent of
the probability of stocking by both natural wha{ is considered reasonably attainable under
methods and by planting and were considered current conditions. In other Words, results are
only if stocking at the time of examination was expressed, not in terms of productivity indexes
deficient. In prospective stocking, such factors themselves, but in terms of proportion of operating
were considered as seed sources, seedbed eondi- area in the various broad productivity classes.
rich, the presence or absenee of inhibiting vegeta-
tion, topography, and planting plans. The Standards Could Be Higher

Species composition referred to the kind of Much judgment necessarily enters into a pro-
trees in the stand and included only commercial cedure such as just described. There is judgment
species. Species were divided into two groups, in the choice of the various elements of produc-
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tivity, judgment in the development of the detailed uated in this survey varies according to such
criteria for particular localities for each element, factors as size of ownership, kind of ownership,
and judgment in the system of compilation forest, region or section., and forest type. To be
adopted. There may be some who will feel the of value, it is necessary to examine the relationship
standards were set too high. Others may feel of cutover forest condition to each of these various
that the standards were too low. The Forest factors individually and in combination.
Service believes tile standards used were reason- Results are expressed in terms of the proportion
able when it is borne in mind that the objective of operating area in each of three broad produe-
was to relate productivity of cutover areas to a tivity classes. Because the operating area of the
standard of what is currently attainable on the entire country totaled 235 million acres at the
average under practical management, and that a time of this survey, or nearly one-half of the com-
100.-percent rating would mean only that forest martial forest land area of the United States, the
conditions met or exceeded that standard, grouping of operating areas into productivity

There are numerous ways in which the produc- classes is considered representative of the owner-
tivity standards could be raised or lowered. For ship, section, or forest type in which the operating
example, standards would be raised: area occurred.

(I) If standards were geared to medium pro- The overall results of the survey show that 65
jeered timber demand or highly intensive forest percent of the operating area of 235 million acres
practices, qualified for the upper productivity class, 24

(2) If a felling age higher than that of maximum percent for the medium class, and 11 percent in
mean annual growth were adopted in order to the lower class (table 46 and fig. 35).
recognize the need for growing quality wood. ]_y major ownership groups, it is apparent that

(3) If a felling age were recognized only for public and forest industry ownerships have about
sawtimber rather than for either growing stock oi' the same proportion of their operating areas in
sawtimber depending on whether the cutting was the upper class with 80 and 77 percent, respec-
for small or large products, tively. On the other hand, farm and "other"

(4) If standards of composition had been higher, private ownerships, with about the same operating
(5) If higher standards of both existing and area as public ownerships, but much larger corn-

prospective stocking had been adopted. The martial forest land area, have 46 percent in the
stocking standards were frequently exceeded on upper productivity class. Over 50 percent of the
properties under management, farm and "other" private operating area is in the

On the other hand, productivity standards could lower or medium classes (fig. 36).
be lowered by adjustments in the opposite direc-
tion. In view of the magnitude of the estimates
of projected timber demand, there would be little
justification for lowered standards.

The productivity ratings could have been
grouped into more than three broad, classes.
Under the system adopted, operating areas with
an index of 70 are grouped in the same class as
those with an index of 95, and those with an index
.of i0 are grouped with those with an index of 30.
More class groupings would have resulted in
greater selectivity. For example, if the limits of
the upper class had been 80 to 100 rather than 70
to 100, the proportion of recently cut lands in that
class would have been 48 instead of 65 percent.

Productivity Varies by Ownership, Lo-
cation, Forest Type, and Kind of
Cutting

In summarizing such a complex survey, the mass
of available statistics can readily obscure the main
conclusions. For example, nearly 26 thousand
individual ownerships were examined and each
operating area of this group involved the individual includesC0astal Alaska
examination of 4 to 30 plots, or 10 to 60 examina-
tion points. Furthermore, productivity as eval- Figure 35
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Figure 36

T_BLE 46. Productivity oJ recently cut commercial Farm and "Other" Private Ownerships in
forest land in the United States and Coastal Poorest Condition

Alaska, 1953 To the extent that the productivity indexes
truly reflect condition of recently cut lands there

Proportion of oper- is conclusive evidence that the farm and "other"
Com- ating area by pro-

mercial Oper- ductivity class private (meaning private ownerships which are
Type of ownership forest ating not farm and not forest industry) ownerships are

land area I most in need of improvement. For the country
' Upper Me- Lower as a whole, 41 percentsof the operating area in farm

, dium ownerships qualified for the upper class, and for the--.- '

. "other" private ownerships, 52 percent so qualified
Million Million Per- Per- Per- (table 47). Farm ownership has a larger propor-

acres acres " cent cent cent tion of operating area of medium productivityForest industries__ 62 _ 44 77 19 4
Farm_ • 165 53 41 37 22 than does "other" private ownership, and both
Other private___ 131 42 52 28 2(] groups have about one-fifth of their operating area
Public ............ 131 96 80 17 3 in the lower class. When one recalls that a pro-

All ownerships__ _ 489' 235 65 24 11 ductivity index of 100 refers only to a standard
.......... that is reasonably attainable under average cur-

1 Excludes an unknown acreage of operating area on the rent conditions, it is not reassuring that the pro-1.5 million acres of commercial forest land to which access
was denied, ductivity index for more than half of the farm
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and "other" private ownerships--which make up Small Private Ownerships in Poorer Condition
60 percent of all commercial forest land was less Than Medium and Large Holdings
that 70 percent of what is reasonably attainable.

Regardless of the kind of private ownership,
there appears to be a distinct difference in pro-

Forest Industry and Public Ownerships in ductivity of recently cut areas, depending on
Much Better Condition whether the ownership is small (under 5,000

acres) or larger than 5,000 acres. There is also
Forest industry averaged 77 percent of its oper- a difference between the medium ownerships

ating area in the upper productivity class, and (5,000-50,000 acres) and the large ownerships
public ownerships averaged 80 percent in that (over 50,000 acres), although these differences
class (table 47). Condition of pulp industry are not so pronounced (table 48).
lands with 84 percent in the upper class appeared For the large private ownerships of all types,
significantly better than the lumber industry with nearly 80 percent of the recently cut lands qualify
73 percent in that class. The lumber industry in the upper productivity class; this percent drops
had 6 percent of its operating area in the lower to 64 for the medium ownerships and to 40 for
class as against only 1 percent for the pulp in- ownerships of less than 5,000 acres (fig. 37). The
dustry. The results for the pulp industry were few large farm ownerships average about the
more favorable than for any other major owner -_ same as the large forest industry ownerships, and
ship group, with the single exception of the munic- the "other" private ownerships of large size also
ipM and locM public ownerships, which are smM1 rank fairly well. In contrast, small forest industry
in area. All of the various public ownership ownership qualifies 48 percent in the upper class,
groups have a large proportion of their operating and small farm and "other" private ownerships
areas in the upper productivity class. 40 and 41 percent.

TABLE 47.--Productivity 1 o.f recently cut commercial .forest land, by type of oumership and section, 1953

All sections North South West and Coastal
Alaska

Ownership

Up- Me- Lower Up- Me- Lower Up- Me- Lower Up- Me- Lower
per dium per dium per dium per dium

Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per-

Private: cent cent cent cent cent cent cent cent cent cent cent cent
Farm ...... 41 37 22 52 35 13 34 38 28 46 42 12
Forest industry:

Lumber manufacturing .... 73 21 6 68 24 8 69 23 8 78 19 3
Pulp manufacturing ...... 84 15 1 66 33 1 96 4 (2) 94 1 5

Other wood manufacturing- 73 23 4 53 38 9 78 22 (2) 73 9 , 18,,

All forest industry ...... 77 19 4 66 31 3 81 15 4 80 16 4
Other private ............... 52 28 20 59 27 14 44 30 26 62 27 .,. 11

All private 56 29 15 58 31 11 51 29,, 20 68 25 7
_, ,

Public:
National forest .............. 81 16 3 84 16 (3) 89 10 1 79 17 4
Bureau of Land Management_ 80 15 5 ........ 100 ....... 100 ............ 83 12 5
Indian ...... _ .............. 74 25 1 94 4 2 100 ...... ' ...... 70 29 1
Other Federal .............. 80 16 4 56 31 13 83 14 3 85 15 ......

State_ 77 18 5 1 28 14
County ................ - - - -' 76 24 ...... 83 16 1 70 23 7 58
Municipal and local ....... : : 93 6 1 J •

All public 80 17 3 83 16 1 _, 86 12 2 78 18 __ 4

All ownerships ................ 65 24 11 67 26 7 55 27 18 75 20 5

Expressed in percent of operating area in each productivity class. _ Less than 0.5.
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TABLE 48.--Proportion of _ece'Y_t_yc_1 _riva_e con:_,_e_ci_f forest f_d '_,'rb_he _2per productivity clas#, 1958

Size of ownership (acres)

Type of ownership Sm_ll
At1 Large, Medium,

sizes 50,000 5,000 to Total: Less 500 to 100 toand more 50,000 Less

than 5,000 5,000 500 than 100
Percent Percent Percent Percent ] Percent t Percent Percent

Farm .................................... 41 84 55 40 42 41 37Forest industry:
Lumber manufacturer ................. 73 78 74 48 58 t 30 47
Pulp manufacturer .................... 84 84 79 22 I 22 [................

Other wood manufacturer .............. 73 74 73 62 91 5 --
----" I--All forest industry ................... 77 81 74 "_ --_l----_ 47

41[ 42 I 40 41
Other private ............................. 52 69 56 44 -- 40

All private ownerships ............... 56 78 64 -_ I 1 38

properties of less than 100 acres constitute an
important part of the forest problem of the Nation.

Productivity of Recently Cut Land Best in
West, Poorest in South

In the West, three-fourths of the recentlv
cut lands qualified for the upper productivity class
in contrast to two-thirds in the North, and slightly
more than half in the South. The South had the
largest percentage of recently cut lands in the
lower productivity class--18 percent in contrast
to 5 percent for the West and 7 percent for the
North (table 49). The variation in condition of
recently cut lands in different sections of the
country is explained in large measure by the
differing patterns of ownership. The West, where
recently cut lands rate higher in productivity
than other sections, is dominated by public ancl
the larger private ownerships, whereas the South,
with considerably lower productivity on the
recently cut lands, is dominated mainly by farm
and "other" private ownership.

includesCoastalAlaska

Figure 37.--Percent of recently cut lands on which TABLE 49.--Productivity by sections
productivity is as high as might reasonably be ex-

pected today. Com- Productivity class
mer- Oper-

The small ownership group is divided into still Section cial ating
smaller size classes in table 48. It is difficult to forest areu Upper Medi- Lower
draw any definite pattern other than the general land um
inference that ownerships of less than 100 acres
are in somewhat poorer condition than those from Mil- Mil-
500 to 5,000 acres. Thirty-eight percent of lion lion Per- Per- Per-

acres acres cent cent cent
ownerships of less than 100 acres qualified for the North ........... 174 64 67 26 7
upper productivity class, yet they comprise one- South ............ 194 88 55 27 1_
fourth of all commercial f()rest land. These very West and Coastal
small ownerships are mainly in farms. Because Alaska .......... 121 83 75 20 5

of the large number of parcels involved, their
importance from an acreage standpoint, and their All sections___ 489 235 65 24 11

relatively poor forest condition, these forest
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There are certain sectional variations within the TABLE 50. Productivity oJ recently cut commercial

same ownersh!_p group _/hich are worth notin_ ]orest land, by]orest type group, 1953(table 47). _or example, recently cut nationa-
forest lands in the South and the North have a Productivity class

higher proportion in the upper productivity class Forest type group
than do western national forests. On _he other
hand, State, county, and municipal lands show a Upper Medium Lower,,
considerably higher proportion of operating area I
in the upper class if they are located in the North. Eastern type groups: Percent I Percent Percent
In contrast to these two public ownership groups White-red-jack pine ....... 56 t 32 12
which show better forest condition in the North Spruce-fir ................... 69 28 3
or South than in the West, the lumber industry Longleaf-slash pine ........ 62 19 19Loblolly-shortleaf pine__ _ 55 24 21
shows just the reverse with 78 percent of its Oak-pine ................... 59 23 18
recently cut lands in the West qualifying for the Oak-hickory .............. 54 35 11

upper class as against 68 and 69 percent for the Oak-gum-cypress ............. 44 42 14
North and the South. The pulp industrv shows Ehn-ash-cottonwood ....... 40 49 11Ma pie-beech-birch .......... 76 20 4
still a different pattern with 94 percent or more of Aspen-birch ................. 84 14 2

its recently cut lands qualifying for the upper class
in the South and the West, and 66 percent in All eastern types ........... 60. 26 14

the North. Western type groups: 77The farm and "other" private ownerships, which Douglas-fir .............. 19 4

are in poorest condition for the country as a whole Hemlock-Sitka spruce .... 90 9 1

and are so important from an area standpoint, Redwood .................... 88 12 .........
Ponderosa pine ............ 73 23 4show considerable variation between different see- Western white pine ........ 20 48 32

tions of the country. Farm ownerships in the Lodgepole pine ............... 89 8 3
South have the lowest rating with one-third of the Larch ...................... 43 43 14

recently cut lands in the upper class and 28 percent Fir-spruce ................. 73 20 7
in the lower class. In the North, over half of the Western hardwood ........ 75 25 .............. i-----

farm-owned lands qualify for the upper class. The All western types .... 75 20 5

"other" private ownership likewise shows the .....
poorest ratings for the South with 44 percent in All forest type groups ....... 65 24 11
the upper class.

Productivity Varies by Forest Type shade is also unfavorable to establishment of
Forest type is another of the variables affecting western white pine. Consequently, because of

condition of recently cut lands, the blister rust control problem, forest conditions
In the East, for all ownerships combined, the favorable to prospective stocking with western

aspen-birch and maple-beech-birch types show the white pine often are deliberately not created until
highest proportion of recently cut lands in the some time after cutting. Western types that.
upper productivity class. The oak-gum-cypress have the largest proportion of recently cut lands
and elm-ash-cottonwood types, on the other hand, in the upper productivity class are hemlock-Sitka
show the smallest proportion in the upper class, spruce, lodgepole pine, and redwood.
It does not follow, however, that the forest types
which show relatively small amounts in the upper Clear Cutting on Small Ownerships
class necessarily show the largest proportion in the
lower class. Those types that have the biggest Although clear cutting need not result in lower
proportions in the lower productivity classes in productivity than partial cutting, that condition
the East (and they all average about 20 percent) was found on small private ownerships under the
are longleaf-slash pine, loblolly-shortIeaf pine, and clear cutting that is now being practiced. Whereas
oak-pine (table 50). 58 percent of the small private ownerships that

In the West, particularly in the Northern Rocky are partially cut fall in the upper productivity
Mountain Region, the western white pine and larch class, only 32 percent of clear-cut lands in the
types are conspicuous by the relatively low propor- same ownership group were so classified. Some-
tions that qualify in the upper class. Produc- what the same pattern is evident in the medium
tivity of the western white pine type is related to and large private ownerships, but not with the
the ecology of blister rust. In order to reduce public lands.
subsequent direct blister rust control cost, it is In general, lands cut for a combination of both
necessary, following cutting, to provide sufficient sawtimber and cordwood products are left in
cover to shade out the alternate hosts for the better condition than those cut for either one or
blister rust currant and gooseberry plants. This the other product alone.
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Stocking Deficiencies Most Si_n:ifi_an_ Reasons for nonstoeking were recorded for parts

Element in Produc_v!i_y of the Pacific Northwest where certain additional
data were obtained, in that region, the most im-

Regardless of locality, ownership, or forest _ype, portant reasons for nonstocking appeared to be
substandard stocking proved to be the main factor inhibiting vegetation--especially brush, presence
in lowering tile index of forest productivity sufIi- of cull or noncommercial species, or a perennial
eiently to cause recently cut lands to drop out of sod cover--and inadequate seed source. Adverse
the upper class. Deficiencies in existing stocking site conditions, rodents, or other animals were
were more pronouneed in the South and West than judged to be of less importance.
in the North, and in small private ownerships than In all regions, species composition and felling
in large and medium private ownerships or in age had much less effect on forest condition than
public ownerships (table 51). For the Nation as either existing or prospective stocking. However,
a whole, if existing stocking were the only criterion composition and felling age were more important
of productivity, over half of the recently eut lands in the North than elsewhere, and on small private
would failtoqualify in theupper productivity elass, than on other ownerships. On a national basis,

Prospective stoeking often partially offsets deficiencies in speeies composition were responsible
deficiencies in existing stoeking. On individual for removing only 4 percent of the recently cut
ownerships, prospeetive stoeking might offset laek lands from the upper productivity elass, and
of existing stoeking entirely, but this was not premature cutting had about the same effeet.
general for any seetion of the eountry or for any Speeies eomposition was appraised with respeet
major ownership group. Prospective stoeking to the proportion of desirable and acceptable spe-
was most effeetive in the West and on the public eies that stocked the area after eutting. If eom-
and large and medium size private ownerships, position of the stand after cutting had been eon-
It was least effective on the small private owner- sidered in relation to that before cutting, it is
ships. Whereas over half of the reeently cut areas possible that eomposition would have been a more
in the Nation failed to quMify for the upper pro- significant element. In Douglas-fir types of the
duetivity elass because of defieieneies in actual Pacific Northwest, Douglas-fir tended to oeeupystocking, a little more than half of this area was
returned to the upper class when allowance was a smaller proportion of the stand after cutting
made for prospective stocking (table 51). When than before cutting. This was true of recent clear
both existing and prospective stocking were con- cuttings in all ownerships except the national
sidered, about one-fourth of the recently cut lands forests where the proportion of Douglas-fir in-
would still fail to qualify for the upper productivity creased. Similarly, in the ponderosa pine types
class, in the Northwest, ponderosa pine tended to make

TABLE 51.--Relative effect of various elements in deriving upper productivity percentages
BY SECTION

Proportion of operating area deducted (--) Proportion
or added (A-) due to-- of area

in upper
Section or class productivity

Existing Prospective Composi- Felling class on
stocking stocking tion age basis of all

elements

Percent Percent Percent Percent Percent
North ............................................ -- 40 -t-23 -- 8 -- 8 67
South ............................................. -- 62 + 27 -- 3 -- 7 55
West and Coastal Alaska ............................. -- 59 -t-37 -- 2 -- 1 75

All sections .................................. -- 55 + 29 --4 -- 5 65
]

BY OWNERSttIP CLASS

Large and medium private ........................ -- 49 -I-30 -- 4 -- 4 73
Small private ....................................... -- 62 _-19 --6 -- 11 40

Public ............................................. ......... -- 52 + 35 --2 -- 1 80
All ownerships ............................... I -- 55 + 29 -- 4 -- 5 65

I
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up a smaller proportion of the stand following
cutting than before. These trends indicate that,
in some types at least, the more preferred species
are being partly replaced in ttle newer stands with
less desirable species.

Contrasts in Productivity

With so many variables, it is difficult to isolate SMALLPRIVATEPUBLICOWNERSHIPS, OWNERSHIPS,
one particular combination that is characteristic ii UNITEDSTATES UNITEDSTATES
of the best condition or of the poorest. In attempt- 265MIL.ACRES127MILACRES
ing to identify combinations of variables repre-
senting relatively good conditions and those rep-
resenting relatively poor conditions, it is necessary FARM NATIONALFORESTS,
to consider such variables as type of owners]:lip, OWNERSHIPS,UNITEDSTATES
size of ownership, geographic location, and forest UNITEDSTATES 81 MIL.ACRES
type, all in relation to the proportion of recently 16s MIL ACRES
cut lands in various productivity classes, the acre-
age involved, and the number of ownerships. "OTHER"PRIVATE*FORESTINDUSTRY

An effort has been made to select several com- OWNERSHIPS, OWNERSHIPS,
binations of these variables which represent both UNITEDSTATES UNITEDSTATES
relatively good and relatively poor combinations 131MILACRES 62MIL.ACRES
from the standpoint of forest productivity. In
identifying relatively poor or weak areas, an effort
was made to select those combinations with rela- MALLPRIVATELARGEPRIVATE

OWNERSHIPS,
Lively large acreages but with small proportions SOUTH UNITEDSTATES
of recently cut lands in the upper productivity I_BMIL.ACRES58MIL.ACRES
class. For relatively good or strong areas, the
effort was likewise made to identify large acreages LARGE

with high proportions in the upper productivity OAK-HICKORYTYPEFORESTINDUSTRY
•class. Both the strong and the weak areas are 112MILACRESOWNERSHIPS,
shown in figure 38. For both categories, some UNITEDSTATES42 MIL.ACRES
combinations of variables were chosen on a na-
tional basis and others were on a regional or sec-
tional basis. For this reason there is overlap in SMALL, "OTHER"PRIVATE*PONDEROSAPINE

the selections, but this is not important because OWNERSHIPS,EASTTYPE37 MIL. ACRES
the purpose was to illustrate various combinations 93MIL.ACRES

of size, kind, and locality of ownership, and forest
type, which are significant in terms of acreage, and
which are outstanding with respect to either high FARM OWNERSHIPSMAPLE-BEECH-

UNDER500ACRES BIRCHTYPE
or low proportions in the upper productivity class. SOUTH 34MIL.ACRES

72 MIL. ACRES

Productivity Lowest on Small Private, Farm,

and "Other" Private Ownerships LOBLOLLY-

Small private ownerships, farm ownerships, and SHORTLEAF DOUGLAS-FIRTYPEPINETYPE 32 MIL. ACRES
"other" private ownerships represent large acre- s9 MIL.ACRES
ages, large numbers of ownerships, but relatively
small proportions in the upper productivity class
(fig. 38). The most significant problems in these OAK-GUM- STATEANDLOCALPUBLIC

categories are in the South. CYPRESSTYPE OWNERSHIPS,NORTH
On a national basis, small private ownerships 40M.. ACRES 19MIL.ACRES

with 265 million acres of commercial forest land
and farm ownerships with 165 million acres each rm and forest

have about 40 percent of their recently cut lands nerships
in the upper productivity class. The 4.5 million
small private ownerships, of course, include a Figure 38

great many of the 3.4 million farm ownerships.



Perhaps the outstanding eombh_at, ioi_ of fa,c_,ot_, Prod_c_f_ity ISigi_es_ on Pt_bf:ic_ Forest In-
localized to a particular region are the sma?l pri-- d:_stry, and Large Prfuate Ownerships
rate ownerships of the South with 128 million
acres in 1.8 million ownerships and only 34 per- Public ownerships, forest industry, and large
cent of the recently cut lands in the upper pro- private ownerships generally are identifiable with
ductivity class (fig. 39). relatively high proportions of the recently cut

areas in the upper productivity class. There is
considerable overlap between the forest industry
and large private categories. It is noteworthy
that the strong combinations with high propor-
tions in the upper productivity class, as shown in
figure 38, generally are not as large in acreage as
the weak area combinations. The number of
ownerships involved in forest industry or large
private ownerships is a small fraction (less than 1
percent) of those in farm or small private
ownerships.

Strong areas can be identified with respeet to
forest types in the same manner as weak areas in
the preceding discussion. The southern pine
types on public and medium and large private
ownerships m the South, Douglas-fir and
ponderosa pine types m the West, and the
maple-beech-birch type in the North are pertinent
examples.

The combinations illustrated in figures 38 and
39 are only a selected group. Others could be
selected. The particular ones chosen demonstrate
how the results of the survey of recently cut lands
can be used to identify strength and weakness in
the forest situation.

THE SIGNIFICANCE OF OWNERSHIP

What happens to the timber resources of the
United States, both currently and in the future,
depends on the individuals who control private
timberland and on the policies of Government
agencies which control publicly owned timber-
lands. Subject to such legal requirements as are
imposed in some States, the ultimate control of
private timberlands is exercised by the owner.
When an owner is disinterested or ill informed,
other groups such as timber buyers, loggers, or

Figure 39 tenants exercise great influence and, m some
instances, control for all practical .purposes what

In addition, forest types enter into the picture, happens to timber resources on a given property.
There are weak areas in the West in Douglas- But fundamentally, the ultimate control rests with
fir, ponderosa pine, and western white pine on the owner. Consequently, the identity of timber-
small ownerships and in larch and western white land owners, their characteristics, and the forces
pine in the larger private and public ownerships, that motivate their decisions are extremely
The reason for the productivity of western white important in their effect on timber supplies.
pine types is explained on page 77. Likewise, For the above reasons, the Timber Resource
major weak areas show up in the East on small Review has given special attention to ownership.
ownerships in all types except maple-beech-birch Some information on ownership of land and timber
and aspen-birch, and on larger private ownerships and on productivity of recently cut lands by kinds
in oak-gum-cypress and oak-hickory. Consider- of ownership has already been given. The
ing all ownerships, the types with substantial purpose here is to bring together that information

acreages and relatively low productivity appea][ in one place and to supplement it with additionalto be oak-gum-cypress, oak-hickory, and lobloll3- information, especially on very small ownerships.
shortleaf pine. Consequently, there is considerable repetition
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between this and earlier parts of this summary of the major ownership groups. About 21
section. This is believed justified in order to thousand of these owners are engaged in the manu-
highlight in one place and in summary form the facture of lumber. This estLmate should not be
outstanding characteristics and significance of the confused with the 60 thousand or so sawmills in
four major ownership groups: forest industry, the United States. Many sawmill operators do
farm, "other" private, and public. Many of these not own forest land, but purchase their timber or
characteristics are compared in table 52 and logs on the open market.
figure 40. Commercial forest land owned by the forest

industries represents 13 percent of the national
Forest Industry Ownerships total. It is a little more than a third as much

forest land as owned by farmers, and about half
Few in Number and Small in Total Area as much as owned by "other" private ownerships

There are about 23 thousand forest industry or by the public agencies. Lumber manufacturers
ownerships in the United States, or less than one own 7 percent of all commercial forest land,

and

percent of the total number of private forest land pulp manufacturers 5 percent.
ownerships. In numbers, this group is the smallest Although the total forest land held by forest

Ne_
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FOREST
INDUSTRIES ]3%
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TABLE 52. Comparative characteristics of forest ownership in the United States and Coastal Alaska, 1953

Commercial Live sawtimber volume Proportion
forest land of recently

Number of Grow- cut land in
Type of ownership ownerships l ing upper pro-

IAverage Soft- Hard- Average stock ductivity
holding Total wood wood stand class

per acre]

............ !-- -I

Thou- i '
Private: sands _t Acres Percent Percent Percent] Bd.-ft. Percent I Percent

Farm ..................... 3, 383 L 49 15 9 41 1, 900 20 41
Forest industries:

Lumber manufacture ..... 21 1, 630 ................................... 73
Pulp manufacture ........ (1) (1) _ 146, 390 ..................... 84
Other wood manufacture__ 2 (i) [ 2, 200 ..................... - : _ - -_- -- ...... 73

Total, forest industries__ 23 1 _ 2, 660 } 37 47 I 77"Other" private ........... 1, 104 24 i 118 52

.......... T,Total, all private ...... 4, 510 100 I _ 79 52 88 __ 56

Public:
National forest ........... r ........ 37 6 I 9, 000 31 81

Indian .... _ ........ 2 3 I 1 6, 500 I 2 74
Bureau of Land Manage-

ment ................... [ 4 5 (I) 12, 700 3 80

Other Federal_ L ........ 1 (1) 1 2, 000 1 80
.......... I--,_"

Total, Federal ......... t ........ 44 53 ] 8 ] 8, 700 [ 37 80

State ..................... t ........ 3 3 I 3 i 3, 300 3 77

County .................... _ ---::: - I 93

Municipal and local ...... (1) 1 1, 500 1

Total, all public .............. -- T ........ I 4-------8 56 _-_, 50-0--1 41 80

All ownerships ............................ 100 100 100 4_-200 ][ "100 65

i Less than 0.5.

TABLE 53.--Proportion of commercial forest land in private ownership, 1953

Size of holding (acres)

Type of ownership
All 50,000 and 5,000- 500-5,000 100-500 Less than

sizes larger 50,000 100

Percent Percent Percent Percent Percent Percent

ForestFarm.........................................industries: 33. 8 0. I 0. 9 4. 8 12. 1 15. 9
Lumber manufacture ..................... 7. 1 3. 8 2. 2 . 6 .4 . 1

Pulp manufacture ....................... 4. 8 4. 5 . 3 (1) .........................

Other wood manufacture .................. 9 .4 . 5 (1) (1) (9

Total, forest industries ................. 12. 8 8. 7 3. 0 .6 .4 .1

Other private ................................ 26. 7 3. 1 3. 2 4. 1 7. 5 8. 8

Total, all private ............................ 73. 3 11. 9 7. 1 9. 5 20. 0 24. 8
Acres Acres Acres Acres Acres Acres

Average size of holding ....................... 79 206, 067 14, 879 1, 001 167 31

i Less than 0.1 percent.
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industry is small inrelation to other major owner- ber. If this is a fair inference, it is apparent that
ship groups, the average individual forest industry forest industry ownerships are a more important
ownership is relatively large--2,660 acres. Lure- factor in timber supply than would be indicated
ber industry ownerships average 1,630 acres, and bv tile relative number of ownerships or the acreage
pulp industry ownerships nearly 150,000 acres, owned.
About 84 percent of the forest land owned by the About 77 percent of recently cut lands in forest
lumber industry is in ownerships of 5,000 acres industry ownership qualified in the upper pro-
or larger, but the average for the lumber industry ductivity class. The pulp industry with an
is considerably smaller because of the many small average of 84 percent in the upper class had a
manufacturers whose individual acreage is in the higher average percentage than any of the other
smaller size classes. Ninety-four percent of the private ownerships or the public ownerships, with
pulp industry ownership is in holdings of 50,000 the exception of municipal and othei locally owned
acres and larger (table 53). public holdings, which are small in total area.

Of the 58 million acres in ownerships of 50,000

acres and larger, nearly three-fourths is owned by Farm Ownerships
the forest industries. The 283 large ownerships

in this class average 206,000 acres. The 7 Large inNumberand Total Acreage
ownerships of more than 1,000,000 acres apiece

average 2,100,000 acres. Of the 4.5 million private ownerships of commer-
Over half (54 percent) of the commercial forest cial forest lands, 75 percent or 3.4 million are farm

land owned by forest industry is in the South. ownerships. Farm owners constitute by far the
The remainder is almost equally distributed be- largest number of forest land owners.
tween the North and the West (table 16 and One-third of all commercial forest land and
fig. 41). The lumber industry ownership is con- close to half of all the privately owned commercial
centrated in the South and West; pulp industry forest land is in farm ownerships; farms have more
ownership in the South and the North (fig. 42). commercial forest land than all public holdings

combined. Of the commercial forest land in the
Timber Volumes Large in Relation to Acreage United States, one acre in every three is on a

Owned farm.
Not only are farm forests important in supplying

Unfortunately, timber volumes for nonfarm our national needs for timber, they also are a vital
private ownership were not separated between the part of a sound farm economy. About 60 percent
forest industry segment and "other" private of all farms have woodland, and nearly one-fifth
ownerships. However, for those ownerships com- of all farm acreage is in forest.
bined, the average stand per acre is 4,000 board- Like forest industiT, more than half (54 percent)
feet of sawtimber. This is more than twice the of the farm forest land occurs in the South. But
average stand for farm ownerships, but less than whereas the remainder owned by forest industries
half the average on Federal forests. The latter is distributed about equally between West and
figure is due in part to the large volumes of old- North, 38 percent of farm ownership occurs in the
growth timber which occur on some public land. North, and only 8 percent in the West (table 16).
It is probable that the average stand per acre in Thus, over nine-tenths of all farm ownership is
forest industry ownerships is higher than that in in the East.
"other" private which more nearly resembles farm
ownerships in other respects. Most Farmers Own Very Small Tracts

With respect to total United States softwood
sawtimber volume, 35 percent is found in forest The average farm ownership is 49 acres. In
industry and other nonfarm private ownerships, contrast, forest industry ownerships average
This is a larger proportion than on any other 2,660 acres, and the "other" private ownerships
ownership except the national forests. Consider- 119 acres.
ing the distribution of forest area between forest With respect to size of forest, holdings, practi-
industries and "other" private, the concentration cally all farm ownerships are less than 5,000
of industry ownerslfip in the South, and the owner- acres. Eighty-three percent of the farm-owned
ship by industry of some heavily timbered lands acreage is in tracts of less than 500 acres, and
in the West, forest industries probably own from nearly half is in tracts of less than 100 acres
15 to 25 percent of the Nation's softwood sawtim- (table 54).
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Figure 41.--Ownership of private commercial forest land in the United States, and size of holding, 1953.
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TABLE 54.--Area _nd _u_,5_r _jif_,r_*_az_d _o_her_ private o_nerships_ 1953

F_rm "Other" private
Size of forest holding

(acres)
N umber Are_ N umber Areu

Cumu- Cumu- Cumu- Cumu_. Cumu- Cumu-
Thou- lative Million lative I lative Thou- lative Million t lative lative

sands percent acres perce_ _ercent 1 sands percent acres I percent IpercentLess than 10 _......... 671 20 4. 2 1 125 11 0. 9 1 (3)
1.9 1

10 to 20 ............... 742 42 10. 2 ] 9 I 3 ] 122 22 I 2
20 to 30 .............. 485 56 11. 21 15 I 5 95 31 2. 5 4 1
30 to 40 .............. 279 64 9. 4 I 21 I 7 89 39 3. 0 I 6 2

40 to 50 .............. 197 70 8. 5 I _ 9 157 53 6. 8 I 12 350to75 .............. 324 80 18.7, 13 189 70 11.3 I 20 5

75to100100to500.......................... } 492193 100 _59"285t[ 28.15.62 147008334 2816 } 131196 10088 51.36.616.3 ,4 1006133 I 27169

500 and larger ..... -- 1
All ownerships ....... 3, 383 00 [ 165.2 100 34 1, 104 100 130.7 I 100 t 27i l

_ Percent of total commercial forest area in the United 2 East only, 3-10 acres for number of owners; 1-10
States. acres for area.

3 Less than 0.5.

From the standpoint of number of owners, it is more hardwood sawtimber than any other major
significant that, of the 3.4 million farmers owning ownership group. Considering both hardwoods
forest land, over half own tracts of less than 30 and softwoods, farm ownerships have 15 percent
acres, and two-thirds own tracts of less than 40 of all sawtimber, in contrast to 34 percent of the
acres. Good forest management by the two forest area.
million farm owners of less than 30 acres apiece The 41 percent of recently cut farm timberlands
would affect only 5 percent of the commercial in the upper productivity class is lower than the
forest land and a correspondingly small propor- percentage for any other major ownership group,
tion of timber supplies (table 54). More fruitful and only half as high as that for pulp ownerships
response in terms of timber growth might accrue or the national forests. This should be of real
from more intensified forestry effort on larger concern, not only to farmers themselves but also
acreages owned by fewer individuals. On the to forest industries, independent loggers, and
other hand, growth and inventory needed to meet buyers who depend on timber from farm holdings,
projected timber demands are so high as to sug- and who are in a position to exercise considerable
gest that not even 5 percent of the Nation's corn- influence on the condition in which farm forests
mercial forest land may be considered unimportant are left after cutting.
in meeting future timber needs.

Timber Volumes Small in Relation to Acreage Other Private Ownerships
Owned By "other" private ownerships is meant pri-

Sawtimber in farm ownerships averages 1,900 vately owned forest land which is not in farm or
board-feet per acre. This is lower than the aver- forest industry ownership. It includes a miscel-
age for an_ other major type of ownership. The laneous group of owners embracing a large number
low stand per acre limits the importance of farm of occupational pursuits and some nonforest in-
ownerships from the viewpoint of immediate dustries such as railroads and mining. This
timber supplies. It reflects past overcutting and group shows great diversi_y in such owner char-
lack of care, and the need for better management acteristics as occupation, tenure, residence on or
of farm forests in the future, off the property, and interest, knowledge, and

Although farm ownerships hold one-third of the intent with respect to forestry.
commercial forest area, they support only 9 per- Localized studies of this ownership group have
cent of the softwood sawtimber. This means been made in New England, Tennessee, Missis-
that farm forest lands are not nearly as important sippi, Arkansas, Louisiana, and California? 7
in meeting current and near-future softwood However, these studies do not provide a basis for
requirements as might be expected in relation to broad generalizations as to the characteristics of

area owned.. On the other hand, farm owner- _7Since preparation of this discussion, additional studies
ships support more than their proportional share have been published applicable to parts of Michigan and
of hardwood sawtimber--41 percent---and have Texas.
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such ownerships. Furthermore, which of the
various characteristics of "other" private owners
are important in relation to forest condition is
not known. Among the more common occupa-
tions represented are business and professional
people, wage and salary earners, housewives, and
retired persons. Because this ownership group
is so important in terms of numbers and in area
of forest land controlled, there is a real need for
further identification of its key characteristics
that bear on forestry decisions.

The 1.1 million holdings in this group represent
one-fourth of all private ownerships and contain
one-fourth of all commercial forest land. The
"other" private category includes twice the acre-
age owned by forest industries, is equal to that
owned by all public agencies, and is exceeded only
by farm ownerships. Half of the total area in
this classification occurs in the North, with most
of the remainder in the South (table 16).

It is more difficult to characterize the "other"
private ownership according to size class than
lather forest industry or farm ownerships, prob-
ably because of its heterogeneity. Whereas
forest industry acreage is clearly concentrated in
the medium and large holdings, and farm owner-
ships in the very small holdings, the "other"
private ownerships are more evenly distributed
among size classes. Nevertheless, three-fourths
of the forest area in this category is in small
holdings (under 5,000 acres) and 60 percent is in
holdings of less than 500 acres.

The average size of holding is 118 acres, which
is over twice that of the average farm holding,
but only a small fraction of the average industry includesCoastalAlasko
holding. The probable explanation ,of this dis- Figure 43
persion is that there are some large holdings in
this group which lessen but do not overshadow
the influence of the tremendous number of mis- average for forest industry ownership or for publicownerships, but is appreciably more than the
cellaneous small holdings. It is evident from average for farm ownership.
table 54 that one-half of the 1.1 million ownerships

have less than 50 acres each, and account for Public Ownerships .
3 percent of all commercial forest land.

Combining the farm and "other" private owner- One-Fourth of Commercial Forest Land Pub-
ships, 50 percent of the 4.5 million private owner-
ships have less than 30 acres of forest land apiece, licly Owned
and together they own 6 percent of the commercial Public ownerships of commercial forest land
forest land (fig. ;t3). comprise one-fourth of the national total--about

Although timber volumes were not determined the same in area as the "other" private owner-
separately for "other" private ownerships, it is ships, twice the area owned by forest industry, but
believed that they are reasonably similar to farm significantly smaller than the area in farm owner-
ownerships in this regard. If so, the timber runs ships. The principal public ownership, in terms
more heavily to hardwoods than to softwoods, of area and timber volume, is the national forests
Because the "other" private ownerships exceed with 17 percent of the Nation's commercial forest
forest industr_f ownerships in area by 2 to 1, it can land and 37 percent of the sawtimber volume.
be assumed that the tiInber volumes held by this The geographic location of publicly owned
group are substantial inasmuch as the two owner- forest la;iads follows a distinctly different pattern
ships together have 37 percent of all sawtimber, from that of farm, forest industry, or "other"

About half of the recently cut lands in this private. Public ownership is concentrated in the
owneIship classification qualify for the upper _Vest because of the overriding influence of the
productivity class. This is much below the national forests. On the other hand, a majority

4_o296o.-_s z



of the State_ county, and .mun:t.clpah.y owne_ the West. Of the commercial forest land in the
forest land occurs in the North° Of all publicly national forests, 72 percent occurs in the West_ as
owned commercial forest land, 62 percent is in the does 84 percent, of the sawtimber volume. The
West, 25 percent in the North, and 13 percent in North and South each have 12 percent of the
the South. commercial forest land in the national forests, but

together support only 5 percent of the sawtimberNational Forests Mainly Reserved From Pub- volume. Coastal Alaska, with 4 percent of the
lic Domain commercial forest area, currently has more than

The great bulk of the national forests is made twice the sawtimber volume of all the national
up of lands reserved from the public domain, forests in the East. The geographic distribution
Frequently overlooked is the fact that 85 percent of timber on the national forests will more nearly
of the national forests have never been in private resemble the acreage distribution after the old-
ownership, as indicated by the following summary growth timber in the West has been cut and the
of national-forest acreage by origin as of June 30, productivity of the eastern national forests has
1956" d_e_ been more fully restored.

Thousand

_,,, _,,_,_t Key ConclusionsReserved public domain ............... 153, 938 85. O
Purchases ............................. 18, 397 10. 2
Exchanges ........................... 6, 727 3. 7 The above comparisons show that the greatest
Transfers from other Federal agencies__ 1,589 .9 advancements in forestry, the best conditions on
Donations ............................ 408 .2 recently cut lands, and the largest timber volumes

Total ......................... 181,059 100. 0 occur on lands of the forest industries and public
agencies. They also show that the farm and

National-forest acreages have been reasonably "other" private ownerships have the poorest cut-
stable in recent years. In fiscal years 1950-56, over conditions, are largest in acreage, and largest
there was a net increase of 685,000 acres, corn- in number of owners. Potentially, they are the
prised mainly of exchanges of land for land and largest also in timber volumes.
some purchases The rate of increase has been In summary, conclusions with respect to owner-
steadily downward since the late 1930's and in ship appear to be these:
1954-55 there was a net decrease in national- 1. A key to the future timber situation of the
forest land of 271,000 acres. These figures demon- United States lies with. farmers and other non-
strate that the national forests, which comprise forest industry private owners. These ownerships
the bulk of the publicly owned forest land, are not are in greatest need of improvement.
undergoing significant changes in area. The 2. Conversely, forest industry holdings and
balance between private and publicly owned those of the public agencies, although they lead
forest land is relatively stable at the present time. the way w_th respect to application of _forestry,

Over Half the Softwood Sawtimber Is Publicly probably will grow not more than half of our long-
Owned range future timber supplies.

3. The principal source of softwood supplies,
Of outstanding significance is the fact that 56 both currently and for some time in the future, is

percent of the softwood sawtimber volume is in
_)ublic ownership. Although the amount in forest centered in the forest industries and the national
_ndustry ownership is not known, it is believed forests.
that public agencies and forest industry together
own acre to three-fourths of the Nation's softwood TIMBER SUPPLY OUTLOOK
sawtimber. Forty-five percent is in the national
forests. A major goal of American forestry must be to

Hardwood sawtimber is relatively unimportant grow enough timber of the necessary sizes and
on public ownerships--only 12 percent of the kinds to meet prospective demands of a growing
national total. The national forests with 17 per- population. Only by doing this will advantage
cent of the commercial forest area have 6 percent be taken of the renewable character of the timber
of the hardwood sawtimber, resource and thus will its gradual depletion be

Publicly owned forests average 7,500 board-feet avoided.
of sawtimber per acre, which is nearly twice the Thus far, this summary section has dealt with
national average. This is due in part to the large (1) The prospective increases in demand for
residual volumes of old-growth t_ber on the l_imber products in 1975 and 2000, and (2) the
national forests in parts of the West, and in part supply of land and timber in 1952-53 with par-
to the longtime forest management pohcies in ti(_ular reference to such key factors affecting
effect on most publicly owned forest lar/cls future supplies as growth and utilization, forest

With respect to national forests alone, "there is protection, planting, productivity of recently cut
heavy concentration of both area and volumes in lands, and t_orest ownership.
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This third and concluding major phase appraises demand be balanced if forestry continues to hn-
the outlook for timber supplies in relation to pros- prove as it has recently. Comparisons of how
pective demands. It relates supply and demand much is needed with how much there is likely to
and thus offers an opportunity to judge timber be if assumptions hold, and with how much can
prospects for the future. This is essential in a be sustainea, indicate how easy or difficult it may
long-time undertaking such as forestry where be to meet growing future needs on a sustained
supply cannot be adjusted on a year-to-year basis, basis.
and where supplies at any given future time will The subsequent discussion is necessarily con-
largely be predetermined by actions taken many cise, and the subject is complex. Involved are
years before, two periods of estimation, 1975 and 2000; two

This concluding appraisal relates timber supply levels of projected timber demand, lower and
and demand. The first two of the following steps medium; two types of timber growth and inven-
offer necessary reference points to the comparisons tory, sawtimber and growing stock; and three
made in the later steps: species groups, western species, eastern softwodds,

(i) The capacity of the commercial forest land and eastern hardwoods. No regional estimates
of the United States to grow timber is discussed, are made because they would add to complexity
and an estimate is made of the growth that could and the estimates are believed not to be suffi-
be realized if all such land were, on the average, ciently precise. TM

managed as well as the better managed lands In lieu of regional estimates, three species
today for comparable sites and types. This esti- groups are considered which differ in their ability
mate of "realizable" growth serves as a benchmark to support timber removal and produce growth.
against which to compare present, needed, and The species groups chosen make it possible to
prospective growth estimates, recognize the effects of old-growth timber.

(2) An estimate is made of "timber removal." A great many factors affect the timber outlook.
This is the volume of the timber that would have For example, a larger timber supply than esti-
to be cut to meet lower and medium levels of mated could result from: More intensive forestry

rojected demand, plus an additional removal than assumed, including lfigher standards of
ue to unpredictable catastrophes of nature, loss stocking; reduction in idle land by shortening the

of commercial forest land h'om timber production, time between harvest and regeneration; better
and unforeseen new uses for wood, none of which utilization than assumed in woods and mill, in-
are accounted for elsewhere, cluding fuller use of cull volumes and hardwood

(3) The growth and timber inventory needed limbs; use of more timber than assumed from
to sustain estimated timber removals in 1975 and nonforest and noncommercial forest land; and
2000 are estimated and compared to growth and reductions in mortality and growth-impact losses
inventory in 1952-53. beyond those assumed, especially from diseases

(4) Estimates are made of the quantity of and insects. In addition, the timber from In-
standing timber and the amount of growth that terior Alaska might come into the commercial
might result in 1975 and 2000 if in the interim market and imports h'om Canada might be greater
(a) timber removals each year increased steadily than assumed. All these would acld to timber
to meet rising demands, and (b) forestry efforts supply.
continued to increase as indicated by trends since On the other hand, there are factors that might
World War II. The growth and inventory that reduce supply or increase prospective "demand
might be expected under these assumptions are beyond that estimated. These could include
termed "projected growth" and "projected in- underestimates of future population, gross national
ventory." product, and other economic factors that influence

(5) Finally an estimate is made of the growth demand; unforeseen national emergencies; extra-
and removal that might be permanently sustained ordinary catastrophic losses beyond those account-
if lower projected timber demands are met until ed for; failure of expected accelerated trends in
1975 and thereafter growth and removal are kept forestry to actually take place; unexpected
in balance, assuming throughout that the applica- reductions in commercial forest land acreage due
tion of forestry continues to increase as it has in to unforeseen extension of highways, urban areas,
recent years. This estimate is termed "sustained power lines, and reservoirs; priority use of corn-
removal." mercial forest land for watersheds, recreation,

Thus the outlook for future supplies is ap- and other purposes; failure to achieve expected
proached from three directions: (I) How much improvements in utilization; new uses and other
timber growth and inventory will be needed to unforeseen demands for wood. Unassumed
sustain prospective demands; (2) how much tim- changes in prices of timber products in relation to
ber growth and inventory is there likely to be by competing materials can materially affect both

the end of the century if forestry continues to _8The reader who wishes more detailed explanation and
improve and if rising demands are met each year discussion of this complex subject should refer to the
until then; and (3) at what level can supply and sec¢ion on "Timber Supply Outlook," p. 475.



demand and supply and thus alter the timber growth capacities that might be estimated on
outlook, the basis of more theoretical concepts. Realizable

Needed and projected growth and inventory growth is summarized in table 56 by growing
are estimated only for the lower and medium stock and, sawtimber and by species groups,
levels of timber demand. None are developed for
the upper-level demand projections for timber TXMBER REMOVAL
products because: (1) The projections of growth
and inventory related to medium demand for Earlier in this summary section the projected
timber products show such wide disparity between demands for timber were converted to timber
needs and expectations (under the assumptions cut. 1_ The conversion of demand to timber cut
made) that the even greater disparities that would is also explained in more detail in the section on
be shown by relating growth and inventory to Future Demand for Timber. Before estimates
upper demands for timber products would be of can be made of needed and projected growth,
little more than academic interest; and (2) the one additional step must be taken, _. e., the
intensity of forestry that will be needed to sustain addition of a "margin" to the timber cut that
even medium demands for timber products is so is needed to meet projected demand. The result
much greater than what may be expected from is called "timber removal." The only difference
a continuation of recent trends in forestry that between timber cut and timber removal is that
the even greater intensification necessary to the latter includes not only timber cut but also
sustain upper timber demands by 2000 probably an additional allowance for removals from the
would not be practical of attainment in sueh a inventory commonly referred to as a "margin."
short period of time. Following are the steps taken to develop

estimates of needed growth and inventory in

GROWTH CAPACITY proper order: (1) Projected demand for timber
products; (2) the timber cut necessary to supply

Growth capacity of tile Nation's commercial projected demand; (3) the timber removal
forest lands is not known and means different necessary to supply timber cut; (4) the growth
things to different people. Growth capacity necessary to supply the timber removal; (5) the
may be viewed as a series of levels somewhat like standing timber inventory necessary to produce
the rungs of a ladder on the scale of growth the needed growth. The transition from step 1
possibilities. One such rung or benchmark might to 2 is summarized in table 10 (p. 22). The
be an annual growth of 50 billion cubic feet second, third, and fourth steps are shown in
including 200 billion board-feet of sawtimber, table 55.
which is the growth that could be obtained if
there were proper distribution of age classes and A Margin Is Included
if each acre of forest land in each type and site
class were producing as much as the most pro- The inclusion in timber removal of an allowance
ductive timber stands are today for the respective or margin in addition to timber cut has proved
types and sites. Growth capacity ultimately controversial in the past. One reason for this is
might be even higher depending upon results of that neither the reasons for the margin nor the
forest genetics research and the use of growth- percentage allowances have been clearly under-
increasing substances still in experimental stages, stood. The correct concept of the margin is that it

A more practical and conservative concept of accounts for withdrawals from the timber inven-
growth capacity is the growth that ultimately tory which are not included in the timber cut.
would be _,ttained if the commercial forest land The margin covers three items:
in each region were placed under the better forest (1) Inventory withdrawals due to natural
management currently in effect in that region, catastrophes from insects, disease, storm, or fire in
This is termed "realizable growth" and is esti- excess of the allowance made for mortality due to
mated at about 100 billion board-feet of sawtimber, these causes in estimating net growth. They
70 percent of which would be softwoods. This include events of such extreme severity as to be
estimate was developed locally, region by region, unpredictable as to time or place of occurrence.
utilizing the best available technical information For that reason, including regional estimates for
and jt_dgment of experts familiar with local catastrophes in the calculations of net growth was
conditions, not practicable.

Realizable growth of sawtimber is more than (2) Unforeseen new uses for wood. Although
twice the 1952 net growth of 47.4 billion board- foreseeable new uses for wood have been accounted
feet. In terms of growing stock, the realizable for in projected demand for timber products, the
growth of 27.5 million cubic feet is also about rapidi@ of new developments in wood utilization
t_wice the 1952 level. Thus, the realizable growth during recent years and the renewable character
occupies a point on the scale of growth capacity " _ussion under Projected Demand Converted
about doul_le the 1952 levels, but well below to Timber Cut, p. 21, and table 10.



A SUMMARY OF THE TIMBER RESOURCE REVIEW 91

TABLE 55. Projected timber cut, timber removal, and needed growth of growing stock and live sawtimber,
by species groups, 197g and _000

Growing stock Live sawtimber

Item
Timber Mar- Timber Needed

cut 1 gin 2 cut i growth 3

Billion Billion Billion Billion
1952: cu. ft. cu. ft. bd.-fl, bd.-ft.

Eastern hardwoods .................. 3. 2 12. 2 19. 1
Eastern softwoods .................. 3. 8 14. 1 17. 0
Western species ..... 3. 8 22. 5 11. 3

Total___ 10. 8 48. 8 47. 4

Lower projected demand:
1975: ]

Eastern hardwoods .............. 4. 0 0. 2 I 15. 0 15. 6
Eastern softwoods .............. 3. 8 .2 I 15. 0 24. 4
Western species ................. 4. 6 .2 ] 26. 0 _ 18. 8

Total ........................ 12. 4 56. 0 _ 58. 8

2000: I
Eastern hardwoods___ ........... 5. 3 .8 I 19. 3 ) 22. 0

Eastern softwoods .............. 5. 4 _ I 21. 7 32. 3Western species ................. 5. 0 : 28. 0 _ 25. 0

Total ........................ 15. 7 2. 3 69. 0 _ 79. 3

Medium projected demand:
1975:

Eastern hardwoods .............. 4. 4 .2 17. 7 18. 3

Eastern softwoods .............. 4. 4 : 22 17. 4 7 28. 2Western species ................. 5. 2 30. 3 t 21. 7

Total ........................ 14. 0 .6 I 65. 4 _ 68. 2

2000:
Eastern hardwoods .............. 6. 6 .8 26. 5 } 29. 1
Eastern softwoods .............. 6. 8 .8 30. 0 _ 43. 1
Western species ................. 6. 3 .7 38. 6 _ 33. 2

Total ........................ 19. 7 2. 3 ] 95. 1 3 105. 4

Upper projected demand: 4 I
2000: [Hardwoods .................... 8. 1 31. 5 ....

Softwoods ..................... 15. 3 I 79. 5 ....

Total ........................ 23. 4 I 111. 0
I

t Totals for 1975 and 2000 brought forward from table 10. ' No projections made of margin, removal, or needed
2No margin for 1952. growth.
a Net annual growth 1952; elsewhere this column shows

needed growth.

of the timber resource, indicate that there may of forest land for watersheds and recreation will
be demands for wood within the next 50 years continue to decrease the acreage devoted to
which have not been foreseen. To the extent that growing commercial timber crops. If the remain-
withdrawals are made for this purpose, they will be ing land is to grow the timber needed, the inven-
additions to timber cut. tory on that land must be built up. Consequently,

(3) Withdrawal of land from commercial timber the total growth needed must be sufficient not only
production. The long-time trend in the acreage to supply the timber cut, but also to build up
of commercial forest land in the United States the inventory on the remaining land to the extent
has been downward. It is reasonable to expect needed to offset the reductions in inventory due

that urban expansion, the construction of addi- to the elimination of land from forest production.
tional highways and reservoirs, and priority need The same margin was used for both the lower



and medium projected timber demands° The esti- timber. For example, in germs of medium timber
mated margin gradually increased from zero in demand, projected timber removal for all species
1953 to a maximum in 2000 of t5 percent of the m 1975 and 2000 is 36 percent and 104 pereeng
sawtimber cut related to lower proiected demand greater, respectively, than timber cut in 1952.
for timber products. The sawtimber margin in Although these are large absolute h_ereases,
relation to the medium projected demand for tim- when considered on a per capita basis the indiea-
bar products increased from zero in 1953 up to 11 tions are quite different_ Thus although saw-
percent by 2000. The margin was increased with timber removal in 1975 at the medium timber
the passage of time because of the likelihood that demand would be 40 percent greater than the 1952
unforeseen new uses of wood and withdrawals of cut, it represents only a 2 percent increase per
land from commercial timber production would capita. Likewise the t16 percent increase in 2000
gradually increase as population pressures in- over 1952 corresponds to a 23 percent increase per
tensify, capita. For the lower timber demand, the in-

In absolute amounts the allowances added to creases of 20 and 63 percent in t975 and 2000 are
timber cut were 2.8 and 10.8 billion board-feet of equivalent to per capita decreases of 12 and 7
sawtimber in 1975 and 2000, respectively (table percent.
55). From 1953 to 2000 the margin averaged
slightly more than 5 percent of the sawtimber cut NEEDED GROWTH AND INVENTORY
in relation to both lower and medium projected
demands as shown below: Having now developed some indications of

Mar.qfns in percent of growth capacity and having summarized thesawtimber cut
timber removals needed to meet future timber

Lower Medium
projected projected demand, it is possible to make the first of three

Period or year: demand demand basic comparisons. This is the amount of growth
1953 ................................. 0 9 and inventory needed to sustain future timber1953-1964 .......................... 1 1
1965-1974......................... 4 3 demands in relation to 1952 growth and 1953
1975............................... 5 4 inventory. The two other basic comparisons are
1975-1984 .......................... 7 6 listed in steps 4 and 5 at the beginning of the
1985-1999 ........................ 12 9 discussion of timber supply outlook.2000 ............................. 15 11

Estimates of needed growth in relation to 1952
Average ........................ 6. 5 5. 2 growth, realizable growth, and projected growth

(to be discussed later) are all summarized in table
56. One of the most significant overall findings

Timber Removal Larger Than 1952 Cut is that the growth of sawtimber in 2000 needed to
sustain medium, projected timber demands is about

Projected timber removal is substantially 105 billion board-feet. This is reasonably close
greater than 1952 timber cut because projected to the realizable growth of 101 billion board-feet,
timber demand is much larger than 1952 eonsump- and both are a little more than twice the 1952
tion (table 55). For example, projected sawtimber growth. The sawtimber growth needed by the

i removal for all species to meet the medium pro- end of the century appears to be reasonably
jected demand for timber products is 40 and 116 attainable because ]t is close to the estimate of
percent greater, respectively, in 1975 and 2000 realizable growth.
than was 1952 timber cut. These and other rela-

tionships by species groups and for both lower and Needed Growth Much Larger Than 1952
medium projected timber demand are as follows: Growth

Change in sawtimber

remo_atlrom_95_eut The needed growth to meet medium timber
_5 _0o demands would be 68 and 105 billion board-feet

Medium timber demand: (percent) (percent)
Eastern hardwoods .................. -t-51 +141 Ot sawtimber in 1975 and 2000, respectively.
Eastern softwoods ................. +28 +135 These are increases of 44 and 122 percent over
Western species ................... +41 +90 1952 levels (tables 56 and 57, fig. 44). Growth

All species ...................... +40 + 116 needs to m.ee_ lower level timber demands for the
Per capita ......................... +2 +23 same years would be 59 and 79 billion board-feet,Lower timber demand:
Eastern hardwoods ................ +29 +82 or increases over 1952 of 24 and 67 percent.
Eastern softwoods ................. +11 +77 Sawtimber growth of each of the three species
Western species ................ +22 +43 groups likewise would need to increase over 1952

All species ...................... +20 +63 tO meet either the lower or medium projected
Per capita ........................ -12 --7 timber demands by 2000. Of most significance
In terms of growing stock, the relation of pro- is the estimate that growth of eastern softwood

jetted timber removal to 1952 timber cut is very sawtimber would need to increase either 90 or 154
similar to the above percentage changes for saw- percent over 1952 in order to meet lower or
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TABLE 56.--Timber growth, 1952, realizable growth, needed 7rowth_ and projected growth

Growing stock Live sawtimber

Item
Total Eastern Eastern Western 'oral Eastern Eastern Western

hardwood softwood species hardwood softwood species

Billion Billion Billion Billion illion Billion Billion Billion
cu. ft. cu. ft. cu. ft. cu. ft. Z,-ft. bd.-ft, bd.-ft, bd.-ft.

Net annual growth, 1952 .......... 14. 2 7. 0 4. 4 2. 8 47. 4 19. 1 17. 0 11. 3
Realizable growth ................. 27. 5 10. 2 9. 7 7. 6 00. 7 30. 5 39. 6 30. 6
Needed growth:

Lower projected demand:
1975 .................... 13. 0 4. 1 5. 0 3. 9 58. 8 15. 6 24. 4 18. 8
2000 .................... 18. 0 6. 0 6. 8 5. 2 79. 3 22. 0 32. 3 25. 0

Medium projected demand:
1975 .................... 14. 6 4. 5 5. 7 4. 4 68. 2 18. 3 28. 2 21. 7
2000 .................... 22. 0 7. 3 8. 3 6. 4 05. 4 29. 1 43. 1 33. 2

ProjectedLowergrowth:projected demand:
1975.................... 18.2 9.I 5.4 3.7 61. I 24. 1 20.7 16.3
2000.................... 19.1 9.4 5.5 4.2 66. 7 25.6 23.0 18. 1

Medium projected demand:
1975.................... 16.9. 8.7 4.6 3.6 58. 6 22.6 20.I 15.9
2000 .................... 12.2 7.9 .6 3.7 25. 2 12.2 (') 13.0

'Negligible.

medium timberdemands in2000. Alsosignificant The needed sawtimber growth increasesof 67
arethegrowth increasesneededforwesternspecies and 122 percentforallspeciesin 2000 (table57)
which are largerpercentagewisethan are the seem verylarge. When consideredon a percapita
needed increasesforeithereasternhardwoods or basis,however, they appear in differentperspec-
eastern softwoods, rive. For example, even if growth were increased

In terms of growing stock, needed growth of all 67 percent over 1952 to meet the lower timber
species to meet medium timber demands in 1975 demand by 2000, this would correspond to a 4-
would be only slightly more than 1952 growth, percent per capita decrease. Even in 1975 the
but by 2000 a 55-percent increase w.ould be needed. 24-percent increase in needed sawtimber growth
Growing-stock growth of eastern softwoods would over 1952 to meet the lower timber demand would
need to mcrease over 1952 rates in order to meet be equivalent to a 9-percent per capita decrease.
either lower or medium timber demands in both To meet medium, timber demand, the 122-percent
1975 and 2000 (table 56). Percentage increases increase by. 2000 on a per capita basis becomes a
for western species are greater than for either of 27-percent mcrease (table 57).
the eastern species groups. The reasonableness of the estimates of needed

growth therefore is more readily apparent when
TABLE 57. Relation of needed growth oJ sawtimber they are expressed on a per capita basis. It wou]d

to 1952 growth certainly seem that the growth needed to sustain
medium timber demands by 2000 is attainable

Change in growth from 1952 growth when it means only growing about 25 percent
more sawtimber per person than was grown in
1952 and when it is recalled that the needed

1975 2000 growth is about the same amount as would be
Species group grown if the commercial forest lands were managed

Lower Medium Lower Medium in about the same way on the average as are the
projected projected projected projected better managed lands today.
demand demand demand demand

Needed Growth and Timber Removal

Percent Percent Percent Percent Unbalanced by Species Groups
Eastern hardwoods_ -- 18 -- 4 + 15 + 52

Eastern softwoods_ -{-44 -{-66 -{-90 ,{,154 Needed growth is synonymous with timber re-
Western species___ i + 66 -{-92 -{-121 ,{, 194 moval insofar as national totals of hardwoods and

All species ....... -{-24 -{-44 -{-67 .{.122 softwoods are concerned. But timber removal
and needed growth are not the same with respect

Per capita ........ -9 -{-5 -4 -{-27 to individual species groups because ability to
...... support removal throughout the projection period
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differs from growing capacity (table 55) Timber
removal isdistributedto the threespeciesgroups
in accordance with the ability of each group to
support removal during the next half century with
the least impairment of prospects for future
growth. On the other hand, needed growth is a
distribution of the national totals of timber re-
moval estimates between species groups in accord-
ance with the relative realizable growth. Differ-
enees in timber removal and needed growth are
important and apparent in the softwood species
groups, but are not important in hardwoods.

The differences between needed growth and tim-
ber removal for selected species groups are brought
out by the percentage comparisons for sawtimber
as shown in table 58. The basic estimates from
which these percentage comparisons were drawn
come from table 55.

TABLE 58. Proportion of sawtimber removal and
needed sawtimber inventory and growth by selected
species groups

Needed Timber Needed
Item inven- removal growth

tory

1952: Percent Percent Percent
Eastern softwoods ........ 1 12 2 29 3 36
Western species .......... _ 70 246 324

Aggregate ........... 82 75 60
....

Medium projected demand:
1975:

Eastern softwoods ....... 35 27 41
Western species ........ 38 46 32

Aggregate ........... 73 73 73

2000:
Eastern softwoods ........ 35 31 41
Western species .......... 38 41 31

Aggregate ........... 72

Actual inventory as of Jan. 1, 1953.
_-Actual timber cut in 1952.
3 Net growth during 1952.

For all softwoods combined (eastern softwoods
and western species) the needed growth should
increase from 60 percent of all species in 1952 to
72-73 percent in 1975 and 2000. On the other
hand, softwoods hold fairly steady from about 75
percent of the cut in 1952 to 72-73 percent of the
timber removal in 1975 and 2000.

Changes between the eastern and western soft-
wood groups are also significant. The needed
growth of eastern softwoods in 1975 and 2000 will
make up a higher proportion of needed growth of
all species (41 percent) than it does of timber
removal of all species (27 and 31 percent). The
reverse is true for western species. With the

Figure 44
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passage of thne western species will make up an contrast to a needed increase of t54 percent in
mereasmg proportion of growth but a decreasing growth. On the other hand, western species show
proportion of timber removal and of inventory, that inventories could decrease while growth needs

The differences between needed growth and to increase.
timber removal by species groaps are less in 2000 There are several reasons for these differing
than in 1975, showing that progress is assumed in rates and directions of change as between needed
achieving necessary inventory adjustments but inventory and needed growth. The reasons also
that the adjustment is not fully completed, explain why the total inventory adjustment for all
Eventually timber removal and needed growth species combined is in several instances downward.
should be the same not only for national totals Eastern softwood inventory of course must be
but for each species group, built up to higher levels to sustain the increase in

needed growth. On the other hand, western old-
Adjustments in Inventory Are Needed growth softwood sawtimber stands must, after

harvesting, be replaced by young growth well dis-
Considering only national totals, the changes tributed as to age classes. This young timber will

in sawtimber inventory needed in 1975 or 2000 to have much less inventory volume but will sustain
sustain needed growth are not so pronouneed in much higher growth than is now the average in
relation to 1953 as were needed growth adjust- the West with the substantial acreage of old-
ments. Total sawtimber inventory could adjust growth stands supporting large volumes and little
downward to meet either lower or medium timber or no growth. Both the building up of eastern
demand in 1975 and to meet lower timber demand softwood inventory and better distribution of age
in 2000 (table 59). To meet medium timber classes of western softwood inventory through
demand in 2000, however, about a 36-percent orderly harvesting and reduction of old growth
increase in sawtimber inventory over 1953 is are essential in order to produee on a sustained
projected. On a per eapita basis, decreases in basis the growth needed.
sawtimber inventory are shown for both 1975 and In terms of growing stock, needed adjustments
2000, and for both lower and medium timber indieate inventory increases in eastern softwoods
demand, and decreases in western species for both medium

The above overall indications may be pattie- and lower timber demand in both 1975 and 2000.
ularly misleading with respect to inventory Total growing-stoek inventory would need to in-
adjustments unless species groups are considered, crease only to sustain the medium demand in 2000.An analysis by species groups shows that ehanges
in needed sawtimber inventory would be both at Needed inventory in relation to both 1953

inventory and projected inventory (discussed
different rates and in different directions than later) is shown in table 60 by species groups, bychanges in needed growth. Eastern softwoods,
for example, show that upward adjustments in sawtimber and growing stock, for both lower and
inventory must be much greater than the needed medium timber demand, and in 1975 and 2000.
adjustments in growth. Eastern softwood in- The most significant inventory needs are that
ventory needs to increase 300 percent by 2000 to eastern softwood sawtimber inventory should in-
meet the medium projected timber demand in crease four times by 2000 to meet medium timberdemands and the western softwood inventory

should decrease by 25 percent if accompanied by
TABLE 59._Relation of needed sawtimber inventory proper adjustment in age classes. If such changes

to 1953 inventory were to occur, they would mean that eastern soft-
woods instead of making up 12 percent of the saw-

Change in inventory from 1953inventory timber inventory of the Nation as in 1952 would
increase to 35 percent by 2000. Western species

Species group 1975 2000 correspondingly would drop from 70 percent of the
total sawtimber inventory to 38 percent of the

I total (table 58).
Lower IMedium Lower Medium

projected projected projected projected
demand demand demand demand PROJ]_][']ED GROWTH AND _IVENTORY

_ I

Percent Percent Percent Percent Estimates of the growth and inventory needed
Eastern hardwoods_ --6 +27 +32 +102 to sustain future demands and the relation of this

Eastern softwoods_ +86 +162 +147 +301 needed growth and inventory to 1952 have just
Western species .... -- 58 -- 52_ __ -- 45 __-- 26 been summarized. A much more significant eom-

All species ...... -32! -12 -8 +36 panson, however, is the relationship of needed
-__-- ' growth and inventory to the growth and inventory

Per capita ........ -50 I -36 -47 -22 that might be expected in 1975 and 2000 if rising
timber demands are met each year and if recent

439296 0_58 8
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TABLE 60.- T_mbervolume_I_953_neededinventory_a_,dprojectedinventory

Growing stock Live sawtimber

Item
Total Eastern Eastern Western Total Eastern Eastern Western

hardwood softwood species hardwood softwood species

Billion Billion Billion Billion Billion Billion Billion Billion
cu. ft. cu. ft. cu. ft. cu. ft. bd.-ft, bd.-fl, bd.-fl, bd.-fl.

Inventory, 1953 .................. 517 151 74 292 2, 057 381 242 1, 434

Needed inventory: 1

Lower projected demand:
1975 .................... 372 104 110 158 1, 404 358 449 597
2000 .................... 511 152 147 212 1, 894 503 598 793

Medium projected demand:
1975 .................... 416 114 124 178 1, 808 I 482 835 691

2000 .................... 627 186 181 260 2,796 I 769 970 I,057
Projected inventory:

Lower projected demand:
1975 .................... 604 241 96 267 2, 041 I 542 310 1, 189
2000 .................... 709 357 I 16 236 2, 002 732 385 885

Medium projected demand:
1975 .................... 573 230 82 261 1, 934 ' 498 292 l, 144
2000 .................... 499 289 7 203 968 366 (1) 602

i Negligible.

trends in forestry continue. This comparison is of timber removal over growth as the year 2000
the most basic of the entire report, approaches. As explained later, the large dis-

In projecting growth and inventory two basic parity between projected and needed growth by
assumptions are made. These assumptions must 2000 should be considered as indicative only and
be fully understood and borne in mind throughout not suggestive of a timber famine. The most
the subsequent comparisons in order that con- useful purpose that such projections serve is to
clusions drawn will not be misleading. These indicate the magnitude of the forestry effort that
assumptions are (1) annual timber removal would will be needed to reduce the gap between growth
climb steadily from 1952 to meet the removal and removal if we are to sustain timber demands
necessary to supply demand in each year until at reasonable prices.
2000, and (2) progress in forestry would continue In appraising projected growth and inventory,
as indicated by recent trends so that by 2000 it consideration is given to I1) projected growth in
would be considerably more widespread and relation to needed growth; (2) the level at which
intensive than in 1952. growth and removal could be sustained in balance

Tbe assumptions with respect to forestrv are not if forestry trends accelerate as assumed; (3) the
that forestry would continue at the same intensity outlook for timber quality; and (4) projected
as m 1952. The assumption is that forestry will inventory in relation to needed inventory.
continue to intensify and expand between 1952 and
2000 at about the same rate that it has been
intensifying and expanding during the years im- Projected Growth Far Short of Needs
mediately preceding 1952. This assumption as to If Medium Demands Are Met
acceleration in forestry is tangibly expressed in
terms of higher growth and low:or mortality rates. Estimates of projected growth are summarized
Growth project_()ns were made at periodic inter- in table 56 by species groups for sawtimber and
vals between 1952 and 2000. The last growth growing stock, and for both lower and medium
projection interval began in 1985. The assump- projected timber demand in 1975 and 2000. These
tion for this last period under medium timber de- estimates of projected growth also may be readily
mand was a gross growth rate 25 percent higher compared with comparable estimates of needed,
and a mortality rate 22 percent lower than 1953 realizable, and 1952 growth in table 56.
rates (table 290, p. 486). The interpretations given to these projections of

The assumption that annual timber remora! future growth are perhaps the most important in
would climb steadily from 1952 to meet the re- the entire Timber Resource Review. The pro-
moral necessary to supply demands each year jections indicate that if medium levels of timber
until 2000 also needs mterpretation. The theo- demand are met each year, sawtimber growth by
retical application of this assumption to medium 1975 would show a 14-percent deficit in relation to
projected timber demand results in great excesses needed growth and a 76-percent deficit by the
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year 2000 (table 61 and fig. 45)_ Eastern hard- needed growth in 1975 but a 16-percent deficit by
wood sawtimber would show a surplus of growth 2000. Projected growth of eastern hardwood
in 1975 but a deficit by 2000. Both eastern soft- sawtimber would be in excess of growth needed in
woods and western species would show very both years. But both eastern softwoods and
substantial deficits in both years.

]If the lower instead of the medium level of western species would show about a 15-percent
timber demand was met each year there would deficit of projected growth in relation to growgb
appear to be a slight surplus of sawtimber growth, needed in 1975. This discrepancy would about
considering all species together, in relation to double by 2000 (tables 55 and 61, figs. 46 and 47).
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Figure 47
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TABLE 61. Relation oj projected sawtimber growth about 15 percent if lower timber demands were
to needed growth, 1975 and 2000 met each year and 29 percent if medium demands

were met.

Change in projected growth from Projected growth of growing stock shows similar
needed growth trends to those for sawtimber although not so

pronounced. If medium timber demands were

met every year there would be a surplus of grow-
Species group 1975 2000 ing-stock growth in 1975 of 16 percent in relation

Lower Mediumt Lower Medium to growth needed, but a 45-percent deficit by 2000.Softwoods would show about a 20-percent deficit.
projected projected projected projected

demand demand demand demand in 1975 and a much greater gap by 2000.

Eastern hard- Percent Percent Percent Percent Lower Timber Demands Would Not Be

woods.......... _-54] -}-23 -}-16 --58 Met If Growth and Removal Kept inEastern softwoods_ - 15 i -- 29 - 29 (1)
Western species _ _ _ - 13 -- 27 - 28 - 61 Balance

All species ...... + 4 - 14 - 16 - 76

In view of the indicated deficit of projected
1Under the assumptions, projected growth would be growth in relation to growth needed if either the

negligible (table 56); thus the theoretical percentage lower or medium timber demands are met con-
change from needed growth would approach a minus 100 tinuously after 1975, the question naturally arises:
percent. What sawtimber removal can be sustained after

1975 if a balance is struck and forestry accelerates

The above indications must be interpreted with as suggested by recent advancements? In order
care, especially those pertaining to 2000 and the to develop such an estimate at as high a point as
indicated sawtimber growth in that year if medium possible, assumptions with respect to intensifica-
timber demands are met. The reason for diffi- tion of forestry were held the same as for the pre-
culty in correctly interpreting projected growth ceding projections of timber growth, bat estimates
is that when the gap between projected and needed of timber removal were made as favorable as
growth becomes sufficiently large, additional eco- possible by assuming a further substantial switch
nomic forces will modify projected timber removal in patterns of consumption from softwoods to
and net growth, hardwoods.

No one knows at exactly what point or when Irl the projections of demand for timber prod-
net growth would become so low in relation to ucts, there was included as much transfer of
needs that timber removal would be less than demand from softwoods to hardwoods as believed
assumed. It is realistic to expect, however, that might reasonably occur. Whereas hardwoods
at some point prices would rise, timber removal made up about 20 percent of the 1952 consump-
would become less than assumed, forestry would tion, it was estimated that by 2000 they would
intensify at a greater rate than assumed, growth comprise about 30 percent. In the projections of
and timber supply would become larger, and thus sustained removal, it was assumed that all excess
the gap between projected growth and needed sawtimber hardwood growth would be utilized
growth would become less. The trends of timber and that removal of softwood sawtimber would
removal and growth that are believed more likely never exceed combined growth of eastern soft-
to actually occur after 1975 are also shown in woods and western species. This sudden switch
figure 45. Nevertheless, carrying these projec- in consumption patterns assumed to occur be-
tions of growth through 2000 under the basic tween 1975 and 1985 is probably not realistic but
assumptions of meeting timber demand each year was done in order to develop as high a level of
and a continuation of forestry trends has real sustained sawtimber removal as theoretically
value, because it demonstrates that medium tim- possible.
ber demands will not be met unless forestry efforts Projected sawtimber growth and timber re-
are intensified and expanded much more rapidly moral would be approximately in balance until
than has occurred during recent years. 1975 if lower timber demands were met (table 61

The projections of growth also make it apparent and fig. 46). For this reason the projections as
that either the medium or lower level of timber to sustained timber growth and removal under
demands could be sustained reasonably well until the modified assumptions explained above do not
1975 in terms of total sawtimber growth. How- start until after 1975. The projections of sus-
ever, even by then there could be a softwood saw- tained sawtimber removal and their relation to
timber deficit of growth in relation to needs of sawtimber removal needed to supply lower timber
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demands in 2000 are shown in figure 48 and the the timber removal needed to sustain lower timber
following tabulation: demand. In terms of softwoods, sustained timber

sawt_r removal is tg percent bdow that needed to meetremova_needed
tos,_p_ su_ed lower timber demands in 2000.

lower timber saw¢imber
a,m_n_ remo,,,a Z_ff_ These projections suggest that if sawtimber

(_izlio_.-ft.) (bmio_,_.-lt.)(_,erc,nt) removal and growth were kept in balance after
Softwoods _............. 57. 1 47. 7 --16 1975 there would result a 9-percent decline in per
Eastern hardwoods ..... 22. 2 24. 5 +10 capita consumption of sawtimber in relatio:a to

Total ............ 79. 3 72. 2 --9 lower demand levels, or a 15-pereen_ decline in
Includes a small volume of western hardwoods, per capita consumption in relation _o 1952 timber

cut. A choice thus becomes evident here: If the

Because projected sawtimber growth under American people continue to accelerate forestry
lower timber demand is less than needed timber as they have in recent years, are willing to dras-
removal after 1975 (table 61 and fig. 46), the level tieally revise their timber consumption habits
at which timber removal and growth can be sus- from softwoods to hardwoods, and are willing to
rained in balance is necessarily below the timber get along with 15 percent less sawtimber per
removal required to meet the lower level demand, person than they are now doing, the United States
In terms of all species, the sawtimber removal can maintain a balance between timber removal
that could be sustained in 2000 is 9 percent below and growth after 1975.

Flgure 48

__)
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Quatity Outlook (3) Timber species preferred because of certain
special properties are being gradually replaced by

To appraise the quality outlook, both the need less useful species.
for quality timber and prospective supplies of (4) There is a very large volume of cull trees in
such timber should be considered. The continued eastern hardwoods.
need for quality wood is largely a matter of ]udg- (5) The excess of sawtimber removal over pro-
ment. One reason for this is that there is no jeered growth for eastern softwoods suggests
single standa.rd of quality. Different products deplining trends in the inventory of quality
require different wood qualities, and quality material. The same situation with respect to
means different things to different persons. Sub- western species also suggests declines in the quality
stantial recognition must be given to the very of western timber. The latter, of course, is to be
considerable technological progress that has been expected as the old-growth sawtimber of the West,
made to overcome poor quality of wood as a which is the largest reservoir of high-quality
raw material. There will continue to be much timber in the Nation, is gradually harvested.
technological progress in this direction. All in all, the outlook for quality appears to be

Some quantitative indication can be developed (a) a continuing need for quality timber which is
of continued need for quality wood by comparing perhaps less relatively than in the past but more
projected demand for millwork, siding, furniture, in terms of total demand; and (b) a declining trend
and veneer and plywood to 1952 consumption for in the supply of quality timber if projected
these items. Such products are largely, although demands are met and forestry accelerates no faster
not entirely, manufactured from high-quality logs. than indicated by recent trends. These two indi-
The medium level projected demand for these cations suggest that meeting the demand for
items in 1975 and 2000 is 65 and 143 percent quality timber may be more difficult in the future
greater respectively than 1952 consumption, than in the past despite technological progress.
Thus, by 2000 there is a projected demand for
these items needing substantial portions of high- Projected Inventory Would Not Con-
quality material of nearly 2_/ times that of 1952. form to Needs
Even if a lower proportion of these items requires
high-quality material in the future than in the The inventory that could be expected if timber
past, there will still be a very substantial demand demands are met each year and if forestry assump-
for quality logs. tions previously described prevail are summarized

Tree size reflects quality in a general way and in table 60. The contrast between projected and
thus sawtimber is a general indication of quality, needed sawtimber inventories show that projected
In 1952, 84 percent of the timber cut came from inventory would be greater than needed for eastern
sawtimber trees. Although some allowance was hardwoods and for western species in 1975 under
made for a shift from sawtimber to poletimber in both the lower and medium timber demand (table
projecting timber demand, it is estimated that 62); but projected inventories would be less than
80 percent of timber demands by 2000 will still needed for eastern softwoods in 1975 at both
require sawtimber-size trees. These two indica- demand levels. The same situation would con-
tions suggest that, despite past and prospective tinue to 2000 if lower timber demands were met,
technological progress to overcome poor quality, but if medium demands were met the inventory of
future demand for quality logs, although possibly all three species groups would theoretically be
less in relation to total demand than in the past, deficient by that time.
will probably be substantially greater in absolute The most significant conclusions to be drawn
terms, from comparisons of projected and needed in-

Quantitative information on the inventory of ventories are (a) sawtimber inventories of eastern
good quality trees is sketchy, but the trend in the softwoods will not build up as rapidly as needed,
supply of good quality standing timber appears to and (b) the conversion of western old growth to
be downward. Indications of this include: more productive young forests and a better dis-

(1) Repeat surveys covering about one-third of tributlon of age classes will not have been accom-
all commercial forest land in the East show that plished rapidly enough to achieve the needed
greater proportions of sawtimber volumes are growth of western species by 2000.
occurring in the smaller trees than formerly. As in the projections of growth, the estimates
The reason is that timber cut is concentrating on oi future sawtimber inventories which show such
the bigger trees--this in turn is another evidence large deficiencies in relation to needed inventories
of the need for quality material, in 2000 at the medium level oi timber demand

(2) Current eastern inventories show that high should be considered to be suggestive only. The
proportions of timber volume are in trees of small same qualifications with respect to these largo
size and poor in log grade. If allowed to grow, discrepancies that were explained in the discussion
many of these small trees, of course, will increase of projected growth apply equally well to pro-
in size and improve in quality, jections in inventory.
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TABLE 62.--Relation 094 projected sawtimher in- decades, because otherwise it will be too late for
ventory to needed inventory, 1975 and 2000 the effects to be felt by 2000. The degIee of

forestry intensification needed is much larger and
far greater than the general public or most experts

Change in projected inventory from
needed inventory are believed to have visualized.

4. If there is a 15-percent reduction in sawtimber
consumption per capita and if there could be a

1975 2000 drastic switch in tile consumption pattern from
Species group softwoods to hardwoods, timber removal and

Lower Medium Lower Medium growth could be kept in balance after 1975 even
pro- pro- pro- pro- if there is no intensification of forestry beyond

jetted jetted jeered jeeted recent trends.
temanc demand demand demand

5. The American people may find themselves
getting along with somewhat less timber than

Percen_ Percent Percent Percent would be needed to meet medium projected timber
Eastern hard- demand, and there may be a rise in the price of

woods .......... -[-51 -t-3 q-46 --52
Eastern soft- timber products in relation to competing materials.

woods........... -31 -54 -36 (9 6. The effects, if they occur, of not meeting
Western species ..... -t-99 +66 -}-12 --43 timber demand, of growth deficiencies, of shortages

Allspeeies_ +45 +7 +6 --65 in some softwood species, sizes, and grades, and..... rises in relative price probably will not be felt very
much until after 1975.

Under the assumptions, projected inventory would be 7. Much progress has been made in forestry in
negligible (table 60); thus the theoretical percentage
change from needed inventory would approach a minus 100 recent years. The undesirable effects of not meet-
percent, ing timber demand and of rising prices need not

occur if the American people achieve within the
next few years a degree of forestry on all commer-

THE OUTLOOK IN BRIEF cial fores[ land roughly equivalent to that which
is practiced today on the better managed lands.

From the preceding summary of the outlook for Forestry is not a short-time proposition. Where
timber supply certain generalized deductions can this Nation stands in timber supply in the year
be drawn. First, however, it is necessary to recall 2000 will depend largely on actions taken during
the assumptions on which most of the discussions the next two decades. Recent encouraging for-
were based, namely, (a) timber removal would estry trends must continue. But this is not
climb steadily and timber demands would be met enough. Acceleration of these trends is vital, and
each year, and (b) forestry would continue to to a degree that will startle many of us. There
intensify and accelerate as indicated by recent are no grounds for complacency. If the timber
trends. The deductions which appear justified resources of the Nation are to be reasonably
are' abundant at the end of the century and if our

1. There is sufficient standing timber, plus what children and their children are to enjoy the same
will be grown, to supply either medium or lower timber abundance that we ourselves know,
timber demands each year until 2000. This can- standards and sights must be raised. The poten-
not be done, however, without serious adverse tim of the land is adequate. The opportunity is
impacts on timber inventories and growth, there.

2. There is no timber famine in the offing but
some shortages may be expected, especially of
softwood sawtimber of the preferred species and TWENTY-TWO HIGHLIGHTS
_rades, and especially after 1975. There is no

anger of timber becoming a surplus crop. 1. Continued expansion 094the Nation's economy is
3. Prompt and very substantial expansion and expected.

intensification of forestry in the United States is Any appraisal of future supply and demand for
necessary if timber shortages are to be avoided natural resources involves a choice between such
by 2000. This is due to increases in future timber basic assumptions as prosperity or depression,
demands over present consumption largely because population growth or decline, rising or falling
of expected expansion of the population rather standards of living, and peace or war. The
than increases in per capita demand. The neces- Timber Resource Review is geared to a continued

-- sary intensification in forestry will have to be in rapid rise in population, economic prosperity and
addition to what could be expected by extending higher living standards as reflected in a continued
the trends in forestry improvements of recent rise in gross national product, and expectations of
years. This acceleration in forestry will have to peace but continued military preparedness.
come soon, and very largely within the next two The most fundamental assumption is that popu-
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lation of the United States will be 215 million in of competing materials. The upper projection
19751 and 275 or 360 million in 2000, as contrasted is the same as the medium in assuming that future
to an estimated 157 million in 1952. These are prices of timber products will parallel the price
increases of 75 and 130 percent for 2000 above trends of competing materials, but differs from
1952 population. The 275 million population the medium projection in assuming higher popu-
estimate for 2000 is essentially conservative, re- lation and gross national product. Medium pro-
fleets a rate of increase slightly less than prevailed jeeted timber demand offers a desirable objective
during the first half of the century, and is below from the viewpoint of public policy.
the midpoint of projections of Census Bureau Medium projected demand of all timber prod-
estimates. It was used in projecting lower and uets indicates increases over 1952 consumption of
medium timber demand. The 360 million popu- 32 and 83 percent for 1975 and 2000, respectively.
lation is a top-level estimate used only in pro- In actual amounts the consumption of 12.3 billion
jeering upper timber demand, cubic feet in 1952 would rise to an estimated 16.2

Gross national product, which is the total in 1975 and 22.4 billion cubic feet in 2000. The
national output of all goods and services, is esti- two principal components of timber demand,
mated to increase from $354 billion in 1952 to lumber and pulpwood, would by 2000 show in-
$630 billion in 1975 and $1,200 or $1,450 billion creases of 90 and 182 percent over 1952.
in 2000. Although these would be large increases Although these are large increases, they appear
of 240 and 310 percent from 1952 to 2000, the quite conservative when expressed on a per capita
former results from a somewhat lower rate of in- basis. Projected per capita demand of all timber
crease than occurred in the 45-year period 1910-55. products taken together would be less than 1952
As in population projections, the higher estimate consumption for each of the three levels of pro-
of gross national product for 2000 was used only jetted demand and in both 1975 and 2000, with
in developing upper timber demand, the single exception of the medium projected de-
2. Potential demandJor timber products is strikingly mand in 2000 when there would be a 4-percent

upward, increase in per capita consumption. In other

Timber products consumption, both past and words, if eactl person consumed the same amountof wood in 2000 as occurred in 1952, consumption
present, furnishes some indication as to future would exceed both the lower and upper timber
demands. Lumber still makes up well over half demands and would closely approach the mediumof all industrial wood consumed although the
long-time trend in lumber's share of the total has projection.
been downward. Per capita lumber consumption For lumber, the per capita relationships of pro-
has decreased more than 50 percent since 1900; jected demand to 1952 consumption are the same
but total lumber consumption has held up and as for all timber products; but projected pulp-
even increased substantially since the 1930's. wood demand indicates per capita increases at all

Both total and per capita consumption of pulp- levels and in both 1975 and 2000.
wood has increased rapidly. Since 1920, per The large upswing in total timber demands over
capita consumption of pulpwood has tripled and 1952 is attributable very largely to expected
total consumption has increased 5 times. Pulp- growth in the population rather than to increases
wood now constitutes over one-fourth of all in- in per capita demand.

dustrial wood consumed, whereas in the early 3. The United States must continue to rely chiefly
1900's it made up only 2 percent.

Wood is not losing out in the market place, on domestic timber resources.
Since 1935 both total and per capita consumption The United States, including all of Alaska,
of industrial wood have increased. Industrial wood controls 8 percent of the forested area of the world
consumption was at an all-time high in 1952 and and 15 percent of the timber under exploitation.
per capita consumption was up to the 1929 level. Although the area is less than that of some nations,

Three projections of timber demand were de- the timber volume is greater than that of most.
veloped. Lower and medium projections were Canada, for example, has more forest area but
prepared for both 1975 and 2000; an upper pro- less timber than the United States, includingAlaska. There are about 4 acres of forest landjection was prepared only for 2000. Medium
timber demand is considered the basic projection, per capita in the United States, about 8 acres
It is based on specified assumptions as to popula- per capita in the U. S. S. R., and about 66 acres
tion, gross national product, and price, and lower per capita in Canada.
and upper projected timber demand are variants In terms oI the softwood timber resource, the
from it. Lower timber demand is based on the United States has about 14 percent of the world's
same assumptions as is the medium projection area and 20 percent of the timber volume. A1-
with respect to population and gross national though Canada has a greater softwood area, it
product, but assumes that future prices of timber has about half as much softwood volume as the
products will rise substantially faster than prices United States. More than half of the world's
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softwood forest area and timber volume belongs g° T£roeeofour_,hsof the ,.forest land is in the East,
to the Soviet Bloc of nations, but twoothirds of the aaw£mSer vot_tme is in

Adthough the United States re]ies chiefly on its _he West.
domestic timber resources, it is nevertheless a net The great bulk of the commercial forest land
importer of timber products. About 10 percent and timber growing capacity is in the more heavily
of United States consumption is imported from populated and industrialized eastern half of the
Canada chiefly in the torn of pu]pwood, wood- country, with tba'ee regions the Southeast, Lake
pulp, and paper, and this comprises 90 to 95 States, and West Gulf--having 40 percent of the
percent of all United States imports. The extent national total. On the other hand, the West,
of the Canadian timber resource, the Canadian including Coastal Alaska, with only one-fourth of
potentiM for increased forest growth, the outlook the commercial forest area, has 70 percent of the
for expansion of the domestic economy of Canada, sawtimber volume. This is due mainly to heavy
and the other demands upon Canada for export stands on the 50 million acres of remaining western
of her forest products, all point to some increase old-growth sawtimber. Three States--Oregon,
in exports to the United States, but in amounts California, and Washington--have about half of
insufficient to contribute materially toward saris- the Nation's sawtimber.
lying increased demands in the United States. This great difference in the geographical dis-tri bution of commercial forest land and productive
4. The Nation has no surplus o.f commercial .forest capacity in contrast to that of standing sawtimber

land. means that in time there will be a significant shift
Earlier appraisals of the timber situation have flom West to East in relative timber cut and in-

concluded that there is ample forest land to grow
needed timber crops in the United States, if the dustrial capacity. Projected timber demand and
land is effectively used. This is no longer clearly growth capacity are such, however, that despite arelative decline, the West can and should u]ti-
apparent. The long-time trend in the Nation's
forest land has been distinctly downward as land mately grow and harvest more than its 1952
has been cleared for agriculture, as highways have timber cut.
been built, and as towns have sprung up and urban 7. Total timber volumes are about the same as in
areas expanded. There has been no great net 1945.
change in the area of commercial forest land in Direct comparisons of timber volumes between
recent decades. Despite a small net increase those reported by the Timber Resource Review
since 1945, in all probability the long-term down- and by the appraisal of the timber situation
ward trend will continue because of expected in- conducted by the Forest Service in 1945 are not
creases in population, further urbanization, con- possible. In order to be compared, standing
tinued highway, power, and reservoir develop- timber volumes need to be adjusted to the same
ments, priority use for recreation and water standards.
yield, and expansion of agriculture. Considering The 1953 sawtimber volume of 1,968 billion
this trend in land use in the light of projected board-feet (excluding Coastal Alaska)is not signi-
timber demands, and the impracticability of every ficantly different from the adjusted 1945 volume.
acre of forest land producing to capacity, it is no Sawtimber comparisons show little change in east-
longer a clear-cut conclusion that there is ample ern softwoods; but eastern hardwoods apparently
forest land. On the contrary, further significant increased 9 percent, and western species declined
reductions in the acreage of land devoted to grow- 5 percent. The 1953 volume of growing stock of
ing trees stmuld be avoided in general or should be 498 billion cubic feet likewise is about the same as
made with full realization that such withdrawals adjusted 1945 volume. The most significant fea-

may adversely affect future timber supplies, tures of these comparisons are the increase in east-ern hardwoods and the status quo in eastern
5. One-.fourth of the .forest land is poorly stocked or softwoods. The latter should be substantially

nonstocked, increasing if projected timber demands are to be
There are 114 million acres of commercial forest met.

land in the United States that are less than 40
8. Heavy .reliance is placed on a small group o]percent stocked with trees. This is about one-

fourth of the total commercial forest area, and it species.
includes nearly 42 million acres that are less than Douglas-fir and ponderosa pine account for 37
10 percent stocked. Thus, one-fourth of the percent of the live sawtimber volume; southern
iorest land is not now growing, and will not grow, yellow pines and the oaks for 45 percent of the
timber to anywhere near the productive capacity sawtimber growth; and Douglas-fir and southern
of the land unless stocking is _greatly _proved. yellow pines for 48 percent of the cut. Thus, it is
Moreover, there is an additional 125 million acres evident that heavy reliance is placed on a small
which are 40 to 70 percent stocked. These facts group of species although they var, y in importance
mean that the Nation is not making effective use depending upon whether volume, growth, or cut
of the land now devoted to forest production, is the criteri(_n.
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Western true firs and western hemlock are im- (3) balances between growth and cut have little
portant in terms of sawtimber volume, accounting meaning unless the inventory is large enough to
for about 17 percent of the national total, but sustain projected timber demand.
were relatively unimportant in 1952 in terms of It is significant, however, that eastern softwood
either growth or cut. sawtimber growth was 20 percent greater than

9. Timber quality is declining, cut in 1952 and eastern hardwood sawtimber
growth was 57 percent greater than cut. The

There is substantial evidence that standing favorable softwood growth-cut ratio was brought
timber is declining in quality: 10 percent of about as much by a 16-percent reduction in cut
sound timber volume is in cull trees; the volume as by an ll-percent increase in growth. Most
of cull hardwoods in the East is equivalent to eastern species now have favorable growth-cut
one-fourth of eastern hardwood growing stock; sawtimber ratios, although they continue un-
two-thirds of eastern hardwood sawtimber would favorable for a few preferred species. In the
probably classify as poor Grade 3 logs; one- West, the ratio of growth to cut was less than
fourth of eastern softwood sawtimber is in the in 1945 because of a decrease in growth and an
smallest (I0 inch) diameter class; preferred increase in cut.
species or types are gradually being replaced in
many areas; the proportion that larger trees 12. One-fourth oj timber cut is not utilized.
comprise of total timber volumes is decreasing; Of the timber cut in 1952, one cubic foot out of
and rapidly grown second growth is poorer than every four was not utilized. Unused plant resi-
old growth in texture, grain, dimensional stability, dues and logging residues were about equal in
machining, and other characteristics needed for volume and totaled nearly 3 billion cubic feet.
quality uses. About one-third of tile timber cut for lumber was

Medium projected demand for millwork, siding, not used, either for fuel or any other purpose. On
furniture, veneer, and other timber products the other hand, only 4 percent (excluding chemical
requiring substantial proportions of high-quality losses) of the timber cut for pulp was not utilized.
material is estimated in 2000 at two and one-half The best utilization was found in the North (82
times 1952 consumption. It is also expected percent of the cut was used); the West (74 percent
that 80 percent of timber demand in 2000 will used) and the South (72 percent used)show lesser
require sawtimber size trees, degrees of utilization.

Despite the very considerable technological Logging and plant residues can, of course, never
advances that offset in part the need for quality, be completely eliminated. But reduction of
the outlook appears to be for a continuing need, unused residues is one effective way of making
which may be less relatively than in the past, but available timber supplies go further. About 75
greater in terms of total demand, and for a percent of the sawtimber cut is for saw logs, and
declining trend in the supply of quality timber, the proportion of timber cut which is unutilized is

10. Timber growth is increasing, higher for saw logs than for any other major
product. Improved utilization of the timber cut

One of the most favorable factors in the timber for saw logs offers the greatest opportunity for
situation is that growth is increasing. On a na- supplementing timber supplies.tional basis, sawtimber growth was nearly 9 per-
cent more in 1952 than the adjusted growth in 13. Destructive agents, principally insects and
1944. Eastern softwood sawtimber growth is disease, take extraordinary toll.
estimated to be 11 percent greater than in 1944 If it were not for the effect of destructive agents,
and hardwoods 16 percent greater. One-half of sawtimber growth in 1952, instead of about equal-
all sawtimber growth occurs in the South, with ing timber cut, would have nearly doubled it.
nearly one-third of the total on the southern The "growth impact," which includes not only
yellow pines. 1952 mortality but also growth losses from 1952

In the West, sawtimber growth appears to have damage, was about 44 billion board-feet. Insects,
decreased 3 percent between 1944 and 1952. As disease, weather, fire, and other destructive agents
old-growth areas in the West are cut and more killed nearly 13 billion board-feet of sawtimber in
second-growth stands reach measured size, western that year, an amount equivalent to one-fourth
growth should substantially increase, the net growth. Of this, about 3 billion board-feet

was salvaged.
11. Most eastern species now have favorable growth- Insects killed seven times as much sawtimber

cut ratios, as did fire in 1952 and disease three times as much;
Overall growth-cut comparisons are misleading mortality was much more severe in the West than in

because: (1) they conceal the separate and often either North or South. In terms of growth impact
quite different hardwood and softwood growth- on sawtimber, disease outranked both insects and
cut ratios; (2) overall comparisons include the fire by more than two to one; growth impact was
growth-cut situation in the West which is distorted slightly greater in the South than in other sections.
by the large amounts of residual old growth; and Fire is a much more serious destructive agent
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than statistics indicate. Although fire accounted coi_siderably lower in the South than in other parts
for only 6 percent of sawtimber mortality in t952 of the country, and the farm and "other" private
and 17 percent of growth impact_ it is a primary ownerships also show poorer ratings for the South
causative agent which often prepares the way for than for other sections°
attacks by insects and disease. Furthermore, fire Considering location as welt as kind and size of
was the first of the serious destructive agents ownership, the small private ownerships of the
aggressively attacked by cooperative efforts of South are conspicuously below the rest of the
public and private forest landowners. Much country in productivity of recently cut lands.
progress has l)een made, but still only 15 percent These holdings, numbering 1.8 million, are owned
of the area is adequately protected in the worst mainly by farmers and the miscellaneous group
fire years, that makes up the "other _' private category; and

If protection from fire could continue to be they comprise 128 million acres, or one-fourth of
strengthened, and especially if the toll of disease all commercial forest land. Two-thirds of the
and insects could be similarly lessened by forest recently cut lands in the small private ownerships
management practices and direct control,_a large m the South fail to approximate productivity
contribution would have been made toward the standards reasonably attainable under average
growth needed to meet potential future demands, current conditions.

14. Fifty-two million acres need planting. 16. Forest productivity best on public and forest
Although planting rates have increased greatly industry ownerships.

in recent years, and forest plantations in the In contrast to farm and "other" private owner-
United States cover about 5 million acres, there is ships, about three-fourths of the recently cut lands
a big job of planting ahead, mainly in the East and owned by public agencies and the forest industries
mainly on private lands. About 52 million acres, qualified for the upper productivity class. Such
or 11 percent of all commercial forest land in the lands are within at least 30 percent of the standard
Nation, need planting if they are to become pro- that is being attained currently on the better
ductive within a reasonable time. This estimate managed lands. Two4hirds of the land owned by
is conservative in that it does not include areas forest industry is in large holdings. There was
where it is possible to improve stocking by inter- little difference between public ownerships as a
planting or where, by planting promptly after
cutting without waiting for natural regeneration, group and forest industries as a group. However,
it is possible to reduce the time that lands lie idle. there were appreciable variations between different
If adequately reforested, the area in need of plant- parts of the country, different forest industries,
ing might eventually add about 8 billion board- and different public ownerships. The pulp indus-try with 84 percent of its recently cut lands
feet annually to timber supplies, qualifying for the upper productivity class ex-

Planting during the next 25 to 30 years is ex- ceeded the national forests with 81 percent and the
pected to more than double the 1950-52 rate of
nearly 400 thousand acres of acceptable planta- lumber industry with 73 percent.These findings show that there is little distinc-
tions annually, so that by 1985 possibly an addi- tion between productivity of recently cut lands in
tional 25 million acres will have been successfully public ownership and those owned by forest
planted. Output of nursery stock will need to industry. The contrast is between public and
be double the 1952 rate. forest industry ownerships on the one hand, which
15. Forest productivity poorest on small farm and comprise about 40 percent of the Nation's corn-

"other" private ownerships, especially in the mercial forest land and have 75 to 80 percent of
South. recently cut lands in the upper productivity class,

There is conclusive evidence that the produc- and the farm and "other" private ownerships on
tivity of recently cut lands is poorest on the farm the other hand, which make up 60 percent of the
and "other" private ownerships. The latter commercial forest land and have about 46 percent
means private ownerships, generally small in size, of such lands in the upper class.
that are not farm and not forest industry. The
two groups of forest holdings involve nearly 4.5 17. Inadequate stocking is the most significant factor
million private ownerships and account for 60 per- in reducing productivity of recently cut land.
cent of the Nation's total commercial forest land. If existing stocking were the only criterion of
For the country as a whole, about 40 percent of the productivity, over half of the land on which cut-
farm and 50 percent of the "other" private owner- ring has occurred since 1947 would have failed to
ships qualified their recently cut lands for the qualify in the upper productivity class. A con-
upper productivity class, sidera_)le portion of this area which was deficient

Small private holdings, regardless of kind of in existing stocking qualified for the upper class
ownershil_, clearly sho_ved poorer productivity because of reasonable prospects of stocking.
than large and raedium-sizecl properties. Geo- The fact remains that understocking, both exist-
graphically, productivity of recently cut lands is ing and prospective, is the most important cause
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of recently cut lands failing to measure up to upper these 4.5 million ownerships ure in forest holdings
productivity standards, of less than 100 acres, and 50 percent have hold-

18. Improved stocking, control of destructive agents, ings of less than 30 acres.Growth must be increased on industrial and

accelerated planting, and better utilization are public lands; but unquestionably the key to ade-
the your best possibilities oj increasing timber quate future timber supplies lies mainly with the
supplies. 3.4 million farm owners and the miscellaneous

In addition to timber from commercial forest group of 1.l million "other" private ownerships.
land in the continental United States and Coastal Although they own mainly very small tracts of
Alaska, there are several possible supplementary forest land, and their principal interests usually
sources which need to be placed in proper perspec- are not timber growing, in the aggregate they con-
tire. In terms of standing timber there are trol well over half of the Nation's commercial
unknown quantities on reserved but productive timberland and they must continue to supply a
forest land and on ponforest land. There are also substantial portion of tt_e raw materials for forest
an estimated 180 billion board-feet of sawtimber industry. Industrial and public ownerships alone
in Interior Alaska. do not have the capacity to sustain future timber

On an annual basis there are 2.2 billion board- demands.
feet of sawtimber consumed for fuel, some of
which could be used for other products. Net 20. Growth needed to sustain future timber demands
imports from Canada might be increased some- is much greater than I952 growth.
what above the anticipated annual level (1.7 bil- Comparisons of current levels of growth and
lion cubic feet) assumed in projecting timber inventory with amounts that may be needed in the
demand, future help to indicate how easy or difficult it may

The best possibilities, however, for permanently be to sustain projected timber demands.
adding to timber supplies are (1) obtaining im- Needed growth of sawtimber in 2000 to sustain
proved stocking on the one-fourth of the commer- projected medium timber demand is 105 billion
cial forest land of the Nation that is poorly board-feet. This is close to the growth of 101
stocked or nonstocked, and obtaining prompt and billion board-feet which might be realized if all
adequat_e restocking on recently cut lands in order commercial forest land were, on the average, man-
to make them productive; (2) reducing the growth aged as well as the better managed lands today.
loss from destructive agents of about 31 billion Both are a little more than twice the 1952 growth.
board-feet annually, and utilizing a substantial Percentagewise, sawtimber growth needed to
portion of the unsalvaged mortality loss which sustain medium demands is 44 and 122 percent
was almost 10 billion board-feet in 1952 ; (3) cap- above 1952 growth for 1975 and 2000, respectively.
turing the 8 billion board-feet of annual sawtimber On a per capita basis, needed growth is 5 and 27
growth potential from the 52 million acres of percent above 1952 growth. In other words, to
commercial forest land that need planting; and sustain medium timber demands would mean
(4) utilizing significant portions of the 37 billion growing about a fourth more sawtimber per person
board-feet of salvageable dead trees, the 56 billion in 2000 than was grown in 1952.
board-feet of sound volume in cull trees, and the To sustain lower timber demands would mean
2.7 billion cubic feet of residues unused annually, growing 24 and 67 percent more sawtimber in 1975
including 2.7 billion board-feet of logging residues, and 2000 than in 1952; but this would be equiva-

lent to per capita decreases of 9 and 4 percent in
19. The key to adequate timber supplies in the future sawtimber growth.

lies with the 4.5 million .farm and "other" For all three species groups--eastern hardwoods,
private holdings, eastern softwoods, and western species sawtim-

The greatest advancements in forestry, the best ber growth by 2000 would need to increase very
productivity on recently cut lands, and 70 to 80 substantially above 1952 levels if medium timber
percent of the Nation's inventory of softwood demands are to be sustained.
sawtimber occur on forest industry and public Inventory adjustments are also indicated if
land. The 23,000 forest industry ownerships ac- there is to be available the sawtimber growth
count for 13 percent of the commercial forest needed to sustain either lower or medium timber
land; public lands, 27 percent. The national demands. To sustain medium demand, the saw-
forests contain 45 percent of the softwood saw- timber inventory of eastern hardwoods needs to
timber, double by 2000, whereas a fourfold increase is

In contrast, the farm and "other" private owner- needed in eastern softwoods. Better distribution
ships have the poorest productivity, own 60 of age classes and orderly harvesting of old growth
percent of the commercial forest land, are largest could result in a 26-percent reduction in sawtimber
in number of owners and potentially the largest inventory of western species by 2000 and still sus-
in total timber volumes. Eighty-six percent of tain the western share of medium timber demand.
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21. Projected growth is far short of needs. 22. The overall outlook.
Comparisons of the growth and inventory that (1) The N_tion% need for timber to supply

may be expected with the growth and inventory demands of a growing popuintion will be strikingly
that may be needed is of much greater significance greater than today or at any time in the past. If
than comparing needs with 19,52 levels° Pro- per capita use of timber products increases only 4
jected growth and inventory are the amounts that percent by 2000 as indicated by medium projec-
may be expected in 1975 and 2000 under the as- tions of demand, totalwood consumption will be
sumptions that (a) timber removals increase 83 percent greater than in 1952, primarily be-
steadily each year to meet rising demands, and cause of an estimated 75-percent increase in popu-
(b) forestry continues to intensify and expand at a lation. There is the potential to meet that need
rate indicated by recent trends so that by 1975 if forestry knowledge and skills are applied
and 2000 it will be considerably more widespread promptly and with utmost vigor and determina-
and intensive than in 1952. tion.

If medium timber demands are met each year, (2) There is sufficient standing timber, plus
projected sawtimber growth in relation to needed what will be grown, to supply either medium or
growth would show a deficit of 14 percent by 1975 lower timber demands each year until 2000. This
and 76 percent by 2000. If lower instead of cannot be done, however, without serious adverse
medium demands are met, there would be a slight impacts on timber inventories and growth unless
surplus of sawtimber growth in 1975 but a 16- there are much more rapid advancements in
percent deficit by 2000. forestry than indicated by recent trends.

Eastern softwoods and western species would (3) There is no timber famine in the oiling, but
have either substantial or very large sawtimber some shortages can be expected, espeeiMly of
growth deficits under both lower and medium softwood sawtimber of the preferred species and
levels of timber demand in both 1975 and 2000. grades, and especially after 1975. There is no
Eastern hardwoods would show a sawtimber danger of timber becoming a surplus crop.
growth surplus beyond 1975, but would fall short (4) Prompt and very substantial expansion and
of needed growth under the medium timber intensification of forestry in the United States is
demand by 2000. necessary if timber shortages are to be avoided by

The very large growth deficits are suggestive 2000. This is due to increases in future timber
only and are believed unlikely to occur to the ex- demands over present consumption largely be-
tent indicated. At some point growth would be- cause of expected expansion of the population
come so low in relation to needs that prices would rather than increases in per capita demand. The
rise, timber removal would be less than assumed, necessary intensification in forestry will have to be
forestry would intensify faster than assumed, in addition to what could be expected by extending
growth would increase, and the actual deficit the trends in forestry improvements of recent
would be less than indicated. The projections, years. This acceleration in forestry will have to
nevertheless, have real value because they show come soon, and very largely within the next two
that neither lower nor medium timber demands decades, because otherwise it will be too late for
can be sustained if forestry is intensified no faster the effects to be felt by 2000. The degree of
than anticipated from recent trends, forestry intensification needed is much larger and

If sawtirnber growth and removal are kept in far greater than the general public or most experts
balance after 1975, under assumptions of con- are believed to have visuMized.
tinuing recent trends in forestry and by a drastic (5) If there is a 15-percent reduction in saw-
consumption switch from softwoods to hardwoods, timber consumption per capita and if there could
the lave,,1of balance that can be sustained by 2000 be a drastic switch in the consumption pattern
is 9 percent below the lower projected timber from softwoods to hardwoods, timber removal and
demand. This also would mean a 15-percent growth could be kept in bManee after 1975 even if
reduction in per capita consumption below 1952. there is no intensification of forestry beyond

If either lower or medium timber demands are recent trends.
met yearly and forestry progresses no faster than (6) The American people may find themselves
recent trends indicate, sawtimber inventories of getting along with somewhat less timber than
eastern softwoods will not build up as rapidly as would be needed to meet medium projected
needed, and the conversion of western old growth timber demand, and there may be a rise in the
to more productive young forests and a better price of timber products in relation to competing
distribution of age classes will not have been ae- materials.
eomplished rapidly enough to achieve the needed (7) The effects, if they occur, of not meeting
growth of western species by 2000. timber demand, of growth deficiencies, of shortages
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in some softwood species, sizes, and grades, and 2000 will depend largely on actions taken during
rises in relative price probably will not be felt very the next two decades. Recent encouraging for-
much until after 1975. estry trends must continue. But this is not

(8) Much progress has been made in forestry in enough. Acceleration of these trends is vital, and
recent years. The undesirable effects of not to a degree that will startle many of us. There
meeting timber demand and of rising prices need are no grounds for complacency. If the timber
not occur if the American people achieve within resources of the Nation are to be reasonably
the next few years a degree of forestry on all corn- abundant at the end of the century and if our
martial forest land roughly equivalent to that children and their children are to enjoy the same
which is practiced today on the better managed timber abundance that we ourselves know,
lands, standards and sights must be raised. The pote_-

Forestry is not a short-time proposition. Where tial of the land is adequate. The opportunity is
this Nation stands in timber supply in the year there.
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FOREST LAND AND TIMBER

John Ro McGuire

M. B. Dickerman

The present status of forest land and the present 664 million acres, are classified as forest land (fig.
volume of timber on it are major considerations 49). This is the land which Americans and even
in reviewing the Nation's timber resources. With others must look to for a future supply of forest
more accurate and comprehensive information products. How it is used, where it is located,
being assembled about the condition and extent who owns it, and what its capacity is to produce,
of forest land and the volume, kind, and quality are all considerations bearing heavily on the
of timber, it is now possible to form a clearer welfare and security of the Nation.
picture than heretofore of the domestic timber The forest area is far fromhomogeneous. There
supply. To show the major relationships involved, are concentrations of softwood (coniferous) forests
this chapter describes our forest land and timber in the West, but these are often broken up by
resources. The text is keyed chiefly to regional agricultural valley lands or by wide stretches of
data. s° grazing land. West of the Cascade Range in

FOREST LAND Washington and Oregon there are extensive areas
of Douglas-fir. Redwood, Douglas-fir, and mixed

Of the nearly 2 billion acres of land in the conifers predominate in California. East of these
United States and Coastal Alaska, 34 percent, or coastal forests, ponderosa pine forests are most

2oMore detailed statistics and a discussion of the ade- prevalent, but white pine and larch are common in
quacy of the estimates appear in the appendix, the Northern Rockies, and lodgepole pine forests

Figure 49
113
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and stands of fir and spruce are widely distributed, Hardwood and SQf_wood Types Abo_t Equal
mainly at higher elevations. Midcontinent in the fn Area
Plains States there are river-bottom stringers of
hardwoods and the pine forests of the Black Hills. The occurrence and distribution of species

In the North and South, the softwood and associations (forest cover types)are a useful guide
as to what to expect in the future timber crop.hardwood forests are intermingled and, almost

everywhere, are interspersed with farms and other On the 489 million acres of commercial forest land,
nonforest lands. A wide band of oak-hickory 20 major forest type groups are recognized, 10 in
forest stretches from southern New England to the East and 10 in the West. The eastern hard-
Missouri and Oklahoma, separating the pine wood types occupy 51 percent of the total acreage.
forests of the South from the maple-birch-beech, The remainder, except for a relatively small
spruce-fir, and other types of the North. acreage of western hardwood, supports softwood

Alaska has dense coniferous forests in a narrow forest types--in area divided almost equally be-
coastal belt along the southeastern panhandle, tween the East and the West, including Coastal
Less dense coniferous and birch forests extend far Alaska (fig. 52).
into the interior. The most extensive eastern softwood type group

Generally, two classes of forest land are recog- is the loblolly-shortleaf pine type group, 21 which
nized, commercial and noncommercial. This re- accounts for half of the eastern softwood acreage
port is concerned primarily with the commercial (table 64). Nearly one-fourth of the area is
lands, for from them must come most of the tbnber occupied by the longleaf pine-slash pine type
for our future requirements. The noncommercial group most of it in the Southeast upon which
lands arethosewhichhaveonlylimitedpossibilities the important naval stores industry is based.
for timber production or are reserved. There is Together these two pine type groups, occupying
also a substantial area in small and scattered forest some 40 percent of the South's commercial forest
tracts on land classed as nonforest, land, comprise the major softwood timber-produc-

Usually only the commercial lands are taken into ing area in the East.
account in appraising the timber resource. As of The other eastern softwood type groups, spruce-
the beginning of 1953, about three-fourths of the fir and white-red-jack pine, occur mainly in the
664 million acres of forest land were classified as northern Lake States and in northern New England.
commercial and one-fourth as noncommercial Spruce-fir forests have always been a mainstay of
(table 63). the pulp industry. White-red-jack pine occurs

today only as remnants of a once extensive forest.
DISTRIBUTION OF FOREST AREAS AND The white pine stands of the Lake States and the

TYPES Northeast are still of some importance in local
areas, but they played their chief role many

Commercial Forest Land years ago.

Three-fourths of the Commercial Forest Land Oak-Hickory Most Widespread Type in East

Is in the East Eastern hardwood types have some highly
The total area of commercial forest land in the valuable species, but they are frequently char-

United Stabs is nearly 485 million acres, and acterized by low quality. Oak-hickory, most
Coastal Alaska has an additional 4 million acres. widespread of all eastern type groups, occupies
Distributmn of the commercial area varies by nearly half of the eastern hardwood area and is
forest regions (fig. 50). The 8 eastern forest re- represented by a large number of species and types
gions have three-fourths of it, and the 4 western growing on a wide variety of sites. For many
regions have one-fourth. Three eastern regions, years, oak-hickory has presented a problem be-
the Southeast, Lake States, and West Gulf, each cause of poor quaiity. "Scrub oak" has become a
have over 50 million acres and collectively include common local name for a sizable part of the acre-
41 percent of all the commercial forest land in the age m this type group.
United States. Regions having the least com- The highly valuable maple-beech-birch type
mercial forest land are the Plains, California, and group of the Northeast and, to a lesser extent, the
the Southern Rocky Mountain, each with less Lake States, occupies about one-fifth of the corn-
than 25 million acres, mercial forest land in the North. Sugar maple

Some forest regions have a much higher per- and yellow birch are its most important species.
centage of commercial forest land than others
(fig. 51): For example, in New England 76 per- 2, In all type groups, the species for which the group is
cent of the total land area is classed as commercial named are generally most abundant, but they may bescarce or absent in some parts of the type-group area.
forest, whereas the average for the United States In New Jersey, New York, and Massachusetts, for
and Coastal Alaska is 25 percent. Falling con- example, pitch pine is the chief representative of the
siderably below the national average are Call- loblolly-shortleaf pine type group. In the northern Ap-
fornia, the Northern and Southern l_ocky Moun- palachians, Virginia pine is common and loblolly pinemay be entirely absent. In the western white pine type
tain Regions, Coastal Alaska, and the Plains. group in California, sugar pine is the major species.
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TABLE 63. Forest land cLrea of the United State_ TABLE 63. Forest land area of the United States
and Coastal Alaska, by section, region, and State, and Coastal Alaska, by section_ region, and State,
January 1, 1953 January 1, 1953--Continued

Section, region, and State I Noncom- Section, region, and State Total Commer. Noncom-
l

mercial t cial _mercial
Thou- Thou- I Thou- Thou-

North: sand West: sand I sand sand
New England: acres Pacific Northwest: acres 1 acres acres

Connecticut ........... 17 Douglas-fir subregion__ 29, 047 _ 25, 455 3, 592

Maine ................ 487 Pine subregion___ 25, 082 I 19, 910 5, 172Massachusetts ......... j 29 ......
New Hampshire ....... 166 Total ................ _t _ 8, 764

Rhode Island__ 4 Oregon_ _[ 25, 875 4, 386

Vermont .............. 17 Washington ........... 23, 868 19, 490 4, 378

Total ............... 31,378 30, 658 72( Total ............... 54, 129 _ 8, 764

Middle Atlantic: California ............ _[_ 25, 224Delaware_ 454 448 ( ........... -=

Maryland_ 2, 920 2, 897 2; Northern Rocky Moun-
New Jersey 1,958 1,910 4_ tain:
New York___ 14, 450 12, 002 2, 44_ Idaho ................. 21,025 [3, 372 7, 653
Pennsylvania ...... 15, 205 15, 108 9_ Montana .............. 22, 330 .5, 727 6, 603
West Virginia ......... 9, 907 9, 860 41 South Dakota (west)___ 1,393 1,266 127

Wyoming ............. 10, 513 3, 475 7, 038

Total ............... 44, 894 42, 225 2, 664 Total .......... 55, 261 I3, 840 21,421Lake States: ..... - .....

Michigan ............. 19, 322 18, 849 47_ Southern Rocky Moun-
Minnesota ........... 19, 344 181 098 1, 24( rain:
Wisconsin ............. 16, 535 16, 325 21( Arizona ............... 19, 212 3, 180 16, 032

Colorado .............. 20, 834 8, 451 12, 383
Total .............. 55, 201 53, 272 ._ 1,92c__ Nevada ............... 12, 036 109 11, 927

Central: New Mexico ........... 21,329 5, 735 15, 594

Illinois_ 3, 993 3, 938 55 Utah ................. 16, 219 3, 014 13, 205

Indiana 4, 103 4, 045 52 Total ............... _ 20, 489 69, 141

Iowa_ 2, 510 2, 505 5 _]_Kentucky 11,497 11,446 51 Total, West ............... 124, 550

Missouri_ 15, 177 15, 064 113 United States .............. [_[_ 163, 346

Ohio. 5, 446 5, 396 50 Coastal Alaska ............. I 16, 508 I 4, 269 12, 239

Total ............... '42, 726 42, 394 i ' 332 All regions ................ ]664, 194 ]_ 175, 585
Plains:

Kansas ............... 1,668 1,664 4
Nebraska ............. 1,482 1,480 2 Swamp and bottom-land forests of the oak-gum-
North Dakota ......... 433 414 19 cypress and elm-ash-cottonwood type groups
Oklahoma (west) ....... 4, 302 650 3, 652
South Dakota (east) .... 776 684 92 cover about one-fourth of the eastern hardwood
Texas (west) ........... 26, 000 600 25, 4O0 area. There are large areas of the former in the

Total .............. 34, 661 5, 492 29, 169 lower Mississippi Valley and along streams in
the southern Coastal Plain. The remainder of

Total. North ............. 208, 860 174, 041 34, 819 the eastern hardwood area supports types belong-
South: ing to the oak-pine and aspen-birch groups. TheSouth Atlantic:

North Carolina ..... 19,513 18,976 537 oak-pine type group occupies areas along the
South Carolina .... 11,943 11,891 52 fringes of the oak-hickory belt or scattered through
Virginia_ 15, 832 15, 285 547 the southern pine region. The aspen-birch types

Total_ 47, 288 46, 152 1, 136 are pioneer types that have invaded large areas
Southeast: of cutover pine land in the North.

Alabama__ 20, 771 20, 756 15
Florida ............... 23, 047 21, 519 1,528 Most Extensive Western Types Are Ponderosa
Georgia ............... 24, 057 23, 969 88 Pine and Douglas-Fir
Mississippi ............ 16, 473 16, 440 33

Tennessee ............. 12, 558 12,301 257 In the West, from an area standpoint, the most
Total__ 96,906 94,985 1,921 important type group is ponderosa pine. It

West Gulf:
Arkansas .............. 19, 346 19, 292 54 covers about one-third of the commercial forest
Louisiana ............. 15, 990 15, 899 91 land (table 65). In the more arid sections, open
Oklahoma (east) ....... 6, 027 5, 257 770 forests of ponderosa are typical; dense stands are

Texas (east) ........... 11,708 11,703 5 characteristic where rainfall is more plentiful.
Total ............... 53, 071 52, 151 920 Ponderosa pine not only occupies a large acreage

Total, South ............... 197, 26_ 193, 288 3, 977 in the pine subregion of the Pacific Northwest,
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Figure 50

hut it is also the most extensive commercial forest Mountain Region. For the present, at least, the
type in California and in the Southern Rocky water values of both of these type groups far
Mountain Region. exceed their timber values.

About one-fourth of the western commercial The commercial forest area of the other western
forest land carries_tands in which Douglas-fir softwood type group, pinyon pine-juniper, is
predominates. Mosi_ of the Douglas-fir area is minor. The group is classed as commercial only in
in the Pacific Northwest, but the type group is the Northern Rocky Mountain Region, where its
also widespread in the Northern Rocky Mountain stands contain some ponderosa pine; elsewhere it is
Region and in California. noncommercial. Western hardwood types occupy

_tTVhile none of the other eight western type only three percent of the commercial forest land in
groups approach ponderosa pine or Douglas-fir in the West and less than one percent of the corn-
acreage, several are significant in relation to timber mercial forest land in Coastal Alaska. They are of
supply. The western white pine and redwood very little importance in the timber economy.
groups are noted because of the high quality and
specialty uses of their predominant species. Larch Noncommercial Forest Land
types, though of lesser importance nationally, are a One-fourth of the forest land area is classified as
major source of poles and saw logs in the Northern noncommercial. Included are 161 million acres
Rocky Mountain Region. of unproductive forest land and 14 million acres of

The hemlock-Sitka spruce type group accounts productive forest land that is reserved from timber
for nearly all of the commercial forest land in use (table 66). About 12 million of the unpro-
Coastal Alaska and is the characteristic type along ductive acres are also reserved for special uses like
the coast in Washington and Oregon. In both recreation. Practically all of the noncommercial
regions, the pulp and lumber industries look to it acreage is in the West, Coastal Alaska, and the
for wood supplies. Plains States. The largest concentration, 69

The lodgepole pine types and the fir-spruce types million acres, is in the Southern Rocky Mountain
are widely distributed, particularly in the Rocky Region. Other sizable blocks are in southern
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acreage is in the pinyon pine-juniper type and the
hardwobd types"

Pinypn pine-
juniper Hardwood

Region: (thousand acres) (thousand acres)
Southern Rocky Mountain___ 59, 978 6, 180
California .................. 6, 316 9, 233
Plains (west of 1OOth meridian) 938 3, 459
Northern Rocky Mountain .... 731 1, 378
Pacific Northwest ........... 1, 537 364

NEWENGLAN0 Total ....................... 60, 500 20, 614

The noncommercial hardwood types are mostly
S0,T,ATLANTIC woodland types in which the principal species is

SOUTHEAST

WESTGULF

MIDDLEATLANTIC EASTERN TYPES

LAKE

PACIFICNORTHWEST

CENTRAL

CALIFORNIA

No. ROCKYMtn.

COASTALALASKA

So. ROCKYMtn.

PLAINS

WESTERNTYPES

_igure sl _ N _®?_

California and in Texas. In four regions, more _ _®_• _ _il

than 50 percent of all the forest land m noncom- _ _mercial: 84 percent in the Plains, 77 percent in the _ _Ii
Southern Rocky Mountain Region, 74 percent in _ _
Coastal Alaska, and 59 percent in California. East _ _i
of the Plains, only New York, Florida, and Min-
nesota have more than one million acres of non- _ _
commercial forest land (fig. 53). _ _i

Noncommercial forests are made up of various _
forest types. Productive but reserved lands, widely
scattered through forest areas, carry the same
types that appear on commercial forest land.
This is also true---though to a lesser extent of
some of the unproductive forest areas such as the
forested swamps in the Lake States; the precipi-
tous coastal slopes in Coastal Alaska, with their
sparse tree cover; and the extremely poor sites
occurring mainly at the higher elevations in the
West, and characterized generally by rocky, shal-
low soils. However, much of the unproductive westincludesCoastalAlaska
acreage in the West occurs along the dry lower
margins of commercial forests. Here the greatest Figure 52
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TABLE 64. Acreage of commercial forest land in the major forest type groups Of the eastern United States,
5y section and region, January I, 1953

I Total, [ North Seufih

eastern I South- West
Forest type group United 1

States I Plains Total At- east Gulf
t [antic
1

Thou- Thou-1 Thou- Thou- Thou-
sand sand l sand sand sand

Softwoods: acres acres I acres acres acres
White-red-jack pine ......... 10, 299 20 106
Longleaf-slash pine ......... t, 56 , 2, 581.
Loblolly-shortleaf pine ...... 58, 5051 3, 737 165: 319122, 751 15, 698
Spruce-fir___ 21,4621 21,444 10, 560 16 2

Total, softwoods .......... 116, 7571 35, 107145, 205 18, 279

Hardwoods:
22, 8891 2, 445J 491 479t 8, 704 6, 261

d

Oak-pine_
Oak-hickory 112, 214 58, 5741 3, 180 i 919124, 104 14, 617
Oak-gum-cypress .......... 40, 293 4, 9191___ 1,288 389115, 993 11, 992
Elm-ash-cottonwood ........ 18, 278 16, 8281 8241 7, 638 448 1,002
Maple-beech-birch .......... 33, 449 32, 660110, 5581 258 531
Aspen-birch .............. 23, 449 23, 449] 1, 9041 ....

Total, hardwoods ......... 250, 5721138, 875116, 5151 045]49, 780 33, 872

Total. all types ................. 367, 3291174. 041130. 6581 42, 225153, 272 152194, 985 52, 151

1 Four hundred forty-two thousand acres of ponderosa pine type.

TABLE 65. Acreage oj commercial jorest land in major western forest type groups oJ the western United
States and Coastal Alaska, by section and region, January 1, 1953

West
.....

Total, Pacific Northwest
• Coastal western Northern Southern

Forest type group Alaska United Call- Rocky Rocky
States Douglas- Pine fornia Moun- Moun-

Total fir sub- sub- rain rain
region region

_

Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou-
sand sand sand sand sand sand sand sand

Softwoods: acres acres acres acres acres acres acres acres

Douglas-fir___ 31,731 20, 141 18, 270 1,871 4, 378 6, 222 990
Hemlock-Sitka spruce ....... 4, 263 3, 551 3, 545 3, 518 27 6
Redwood_ __ 1,590 2 2 ......... 1,588 ...................
Ponderosa pine ........................ 37, 462 13, 403 678 12, 725 6, 057 7, 879 10, 123
White pine .... 5, 379 591 262 329 2, 255 2, 520 13
Lodgepole pine_ 14, 467 2, 054 I 207 1,847 300 9, 649 2, 464
Larch_ 4, 422 1,149 1,149 ......... 3, 273 .........
Fir-spruce ................. ,......... 13, 619 3, 442 i 1, 634 1,808 2, 733 2, 707 4, 737
Pinyon pine-juniper .......... 855 ......... 855 .........

Total .................... 4, 263 113, 076 44, 327 24, 571 19, 756 17, 317 33, 105 18, 327
Hardwoods ...................... 6 3, 935 1,038 884 154 ......... 735 2, 162

Total, all types ................. 4, 269 ' 117, 011 45, 365 I 25, 455 19, 910 17, 317 . 33, 840 20, 489

oak, but scattered stands of alder, tanoak, cotton- Noncommercial Forest Lands Have Many Ira-
wood, and other hardwood trees are also occasion- portant Uses

ally included. An additional 38 million acres of Although most noncommercial areas have ex-
unproductive forest land occurs in the four tremely limited va?ue from the standpoint of
regions west of the Plains, and supports chaparral,
sparse stands of open-grown ponderosa pine, other timber production, they have other forest uses of
hardwood types such as blue oak in California, great importance. The reserved areas include
and various conifer types such as Digger pine and such forest lands as those _n State and national
knobcone pine. parks and wilderness areas. Yellowstone National
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TABLE 66.--Noncommercial forest area of the United originates on high mountain slopes, many of which
States and Coastal Alas�ca, by section and region, are classified as noncommercial forest land. The
January 1, 1953 protective value of the chaparral type in California

I and in the Great Basin is far greater than the

i Pro- I Unproductive value of any trees which may grow on such areas.

due-[ . Likewise, the effect, of forest vegetation in pre-

Section and region Total buttiVere-[Re- Unre- ventingvaluedhighlyer°si°ninandmanyincommunities.regulatingstreamflow is

served _rved served Nonforest Land
Thou- ] I'hou- I'hou- l Thou-

sand ] sand sand] sand In addition to areas classified as forest land,
North: acres I acres] acres 1 acres there are others that support tree growth, even

New England ..... 720[ 2321 85/ 403
Middle Atlantic ....... 2, 669 / 2, 552[ ...... 117 though they are not defined as forest land. They
Lake States ............ 1,929 / 718] 32 1,179 include isolated forest tracts of less than 1 acre
Central ................ 332] 2471 ..... 85 in the East or less than 10 acres in the West; tree-
Plains ..................... 29, 169] 2__._6t 41 29, 102 covered areas in thickly populated urban and

Total ................ 34, 819 _5 t --_ _ suburban sections; fencerows; orchards; and road-side, streamside, shelterbelt strips less than 120
South: feet wide; and areas from which the forest has

South Atlantic ........ 1, 136 6681 39 429 been removed to less than 10 percent stocking and
Southeast ............. 1,921 387 186 1,348
West Gulf ............ 920 160 10, 750 which have been developed for grazing, agricul-

- - _ 235 tural, residential, industrial, or other uses. In the

Total .............. 3, 977] 1,215 2, 527 aggregate, the area of these lands is probably

West: much greater than generally realized.
Pacific Northwest:

Douglas-firsubregion_ 3, 5921 1,551 827 1,214 THE OWNERSHIP PATTERN 2_
Pine subregion ...... 5, 172 688 5561 3, 928

Total ............ 8, 764 2, 239 1,383 5, 142 Commercial Forest Land

California ............. 25, 224 1,202 1, 9411 22, 081 Mostly Private
Northern Rocky Moun-

tain .................. 21,421 4, 518] 4, 450] 12, 453
Southern Rocky Moun- Commercial forest land ownership has several

rain ................ 69, 141 1,612 2, 796' 64, 733 distinctive patterns (table 67, fig. 54). Most

Total ............. 124, 550 9, 571 10, 570 104, 409 noticeable is that private ownership predominates.... r --I - nationally: 73 percent of all commercial forest
United States ........... 163, 346 14, 561 10, 9631137, 822 land is in private holdings, 27 percent in public
Coastal Alaska ............. 12; 239 183 701[ 11,355 holdings. In the East, the proportion of private

t[1-_,, land is even higher, averaging 87 percent for the
All regions .............. 175, 585 14, 744 11, 6641 177 North and South combined. In the West, where

a large acreage is in national forests and other
public holdings, public ownership accounts for

Park and the New York State Forest Preserve in about two-thirds of the total; one-third is private.
the Adirondacks and Catskills are examples. As Farm holdings represent the largest block of
centers for recreation, most reserved forests receive commercial forest land in private ownership.
intensive use. Not only are many of them good They include nearly half of all such land in the
hunting, fishing, and camping grounds, but they United States and Coastal Alaska. Somewhat
include some of the most popular areas for winter more than one-third is in the "other private'! class.
sports and some of the most scenic attractions in In this class are a great number of owners of va-
the country. Much of the noncommercial forest rious kinds. Included are the nonforest industries,
is used for grazing livestock. It also provides for- public utilities, various organizations, urban resi-
age and habitat for wildlife. For example, some dents, and other individuals. Most farm and
of the higher slopes of the western mountains sup- "other" private forest owners do not depend for
port mountain goats, bighorn sheep, ptarmigan, their livelihood on timber use, or depend only to a
and other wildlife species. Wildlife is compatible minor degree. The smallest acreage in private
with the many other uses of noncommercial forest ownership is held by the forest industries. The
and adds much to the pleasure people get from largest percentage of forest land owned by these
being in remote and forested areas, industries is in the West. They control the least

The most important use of much noncommercial land in the North, only 10 percent of the total.

forest area is for watersheds. Much of the water _' A more complete discussion of forest ownership can
for agriculture in the West, and for domestic and be found under Ownership of Forest Land and Timber,
industrial purposes both there and in other regions, p. 289.

439296 O--58_--9



Figure 53

TABLE 67.--Ownership o] commercial ]orest land in the United States and Coastal Alaska, by section,
January 1, 1953

United
States Coastal Total,

Ownership class and Alaska United North South West
Coastal States
Alaska

,

Thousand Thousand Thousand Thousand Thousand Thousand
Private: acres acres acres acres acres acres

Farm .................................. 165, 217 .......... 165, 217 61,394 90, 143 13, 680
Forest industries ....... 62, 382 .......... 62, 382 14, 103 33, 523 14, 756
Other_ 130, 670 19 130, 651 66, 118 52, 943 11,590

Total__ 358, 269 19 358, 250 141, 615 176, 609 40, 026
, ,,

Public:
National forest_ 84, 759 3, 445 81,314 10, 282 10, 372 60, 660
Other Federal ........................... . 18, 365 i 805 17, 560 2, 812 3, 824 10, 924
State and local .......................... 27, 216 ; .......... 27, 216 19, 332 2, 483 5, 401

Total ................................ 130, 340 4, 250_ 126, 090 32, 426 16, 679 76, 985
All ownerships .............................. 488, 609 4, 269 484, 340 174, 041 193, 288 ! 117, 011

I
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Figure 54

Sixty-five percent of the public holdings in the Size of private holdings, by sections of the coun-
United States and Coastal Alaska are in national try, shows some striking differences too (table 68).
forests. State, county, municipal, and other local Small holdings are especially typical of the eastern
forest holdings make up 21 percent of the total, regions, where they account for 77 percent of all
and other Federal lands, mostly administered by private land. In the West the percentage of large
the Department of the Interior, 14 percent. Of holdings is greater, amounting to 34 percent of the
the national-forest lands, totaling nearly 85 million total, as compared to 11 percent in the North, 16
acres, 72 percent are in the West, 12 percent in the percent in the South, and 16 percent nationally.
South, 12 percent in the North, and 4 percent in As is shown in another part of this report, the
Coastal Alaska. distribution of private lands by size of holding is

State, county, and municipal lands are im- closely related to the progress and status of
portant segments of ownership in some sections, forestry.
In the North, these holdings encompass 21/2times
as much land as in the South and West combined. Noncommercial Forest Land
They account for nearly two-fifths of the commer-
cial forest land in Minnesota, about one-fifth in Mostly Public
Michigan, Pennsylvania, and Wisconsin, and more Nearly two-thirds of the noncommercial forest
than 10 percent in Massachusetts. Washington is land in the United States and Coastal Alaska is in
the only State outside the North where more than Federal ownership. State, county, and local pub-
10 percent of the commercial forest land is owned lic holdings are relatively small. Most. of the re-
by State and local governments. Most of the mainder is privately owned.
public lands in this category in the cutover coun- The Federal noncommercial acreage is equally
ties of the Lake States were acquired through divided between national forest and other Federal
tax delinquency, holdings. Almost all of the portion in national
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TABLE 68.--Ownership of private commercial forest S_wtimber _rea constitutes a re]ativelv_ high
land in the United States and CoastGZ Aga,_ka, by proportion o.[ the commercial forest area in the
size, class of ownership, and section, 1958 West and Coastal Alaska:

United States

Small Medium ] Large and Coastal CoastalAlaska East West Alaska
All (less (5,000 to ] (more (percent) (percent) (percent) (percent)

Section holdings than 50,000 } than Sawtimber stands ....... 37 29 60 96
5,000 acres) 50,000 Poletimber stands ..... 35 39 22

acres) acres) Other stands and non- 2
stocked ares ......... 28 32 18 2

Thou- Thou- Thou- Thou- Total ........... 100 i00 100 I00
sand sand sand sand
acres acres acres acres Eastern forests are characterized by large acre-

North ............... 141, 615 117, 160 8, 279 16, 176 ages of poletimber, saplings, and seedlings. Such
South ............. 176, 609 I28, 192 20, 140 28, 277 stands, occupying 63 percent of the commercial
West ............... 40, 026 19, 912 6, 400 13, 714 forest land in the North and 60 percent in the
United States ..... 358,250 _t341-6-_ '_ South, hold promise of increasing sawtimber
Coastal Alaska .... 19 19 supplies from both of these sections in the future.

.... Not so promising is the acreage of nonstocked
All sections ....... t58, 269 _ 34, 669 58, 317 lands 8 to 10 percent of commercial forest area--

in all sections except Alaska. Totaling some
Sectional estimates do not add to this national total 42 million acres, this nonstoeked land presently

because the holdings of a few owners are located in two contributes little or nothing to the timber supply.
sections. The national total has been adjusted to eliminate

double counting of such holdings. Old-Growth Sawtimber on I0 Percent
forests, some 55 million acres, is in the West and of Commercial Forest Land
Coastal Alaska. Other Federal holdings, totaling
about 56 million noncommercial acres, are also Of the 74 million acres of sawtimber stands in
concentrated in the West, but there are some in the West and Coastal Alaska, 50 million acres
Coastal Alaska and in the East. bear old-growth sawtimber. 23 While old growth

Private, State, county, and local public areas of accounts for 41 percent of the commercial forest
noncommercial forest land cover approximately 65 land in these two sections, nationally it appears
million acres. More than two-thirds of this is in less important--about 10 pe_'cent of the total corn-
the West, but there are also sizable areas in the mercial forest area. In terms of timber volume,
North and in Coastal Alaska. however, old-growth sawtimber is of great im-

portance, both regionally and nationally. About
CONDITION OF COMMERCIAL FOREST three-fifths of it is in national forests; two-fifths is

LAND in private or other public ownership, as these 1953
estimates for the West and Coastal Alaska show:

Location and ownership of commercial forest Total
land are only part of the story. It is equally im- commerciol Old.growth sawtimber

forest land
portant to know something about the condition of (_hov._and(thousand (percent
the land. Two criteria are commonly used by Ownership class: acres) acted of total)

foresters: the distribution of area by stand size National forest ......... 64, 105 31, 570 49Other ownerships ........ 57, 175 18, 414 32
classes_that is, what portion supports sawtimber
stands, poletimber stands, seedling and sapling Total ............... 121, 280 49, 984 41
stands_and how much is nonstocked. Another
main criterion is the density or stocking of timber One-third, 10 million acres, of national-forest
on forest land. Where old growth remains, old-growth is in the Pacific Northwest, and about
foresters also distinguish between old-growth and one-tenth, 3 million acres, occurs m Coastal
young-growth sawtimber stands. Alaska. The rest is distributed among national

forests in other western regions roughly 6 million
Sawtimber and Poletimber Stands acres in each Rocky Mountain region and in Call-

Occupy Nearly Equal Areas fornia. About two-thirds of the old growth inother ownerships is in the Pacific Northwest and
Sawtimber stands (the main source of present California.

timber supplies) and poletimber stands each oc- _._There is still some old-growth sawtimber in the East,

cupy more than one-third of the commercial but it is scattered and its area is relatively small. For
forest land. The remainder, more than one-fourth, this reason, none of the East's sawtimber area has been

is occupied by seedling and sapling stands or is classified as old growth except a small area of ponderosapine in eastern South Dakota. Elsewhere in the East, the
i nonstocked. These proportions vary greatly be- old-growth areas are included with young-growth saw-

tween regions (table 69). timber.



FO._,EST _D _D TIMB_ 123

TABLE 59. Commercial forest area in the United State._ and Coastal Alaska, by stand-size class, section,
and region_ January 1, I353

Sawtimber Poletimber Seedling Nonstocked
Section and region Total stands stands and sapling areas 1

stands

Thousand Thousand Thousand Thousand Thousand
North: acres acres acres acres acres

New England ............................ 30, 658 1O, 302 14, 501 4, 969 886
Middle Atlantic .......................... 42, 225 15, 002 16, 991 8, 842 1,390
Lake States ............................. 53, 272 6, 457 16, 010 20. 370 10, 435
Central ................................. 42, 394 14, 486 15, 722 8, 957 3, 229
Plains .................................. 5, 492 1,475 2, 289 1,053 675

Total ................................... 174, 041 47, 722 65, 513 44, 191 16, 615

South:
South Atlantic ........................... 46, 152 16. 833 18, 212 9, 631 1,476
Southeast ............................... 94, 985 24, 505 37, 201 21, 097 12, 182
West Gulf ................................ 52, 151 19, 164 22, 963 7, 610 2, 414

Total .................................... 193, 288 60, 502 78, 376 38, 338 16, 072

West:
Pacific Northwest:

Douglas-fir subregion ................. 25, 455 14, 611 4, 542 4, 260 2, 042
Pine subregion ....................... 19, 910 14, 065 3, 968 1, 227 650

Total ............................. 45, 365 28, 676 8, 510 5, 487 2, 692
California ............................... 17; 317 14, 038 1,122 44 2, 113
Northern Rocky Mountain ................ 33, 840 15, 039 11,275 4, 710 2, 816
Southern Rocky Mountain ................ 20, 489 12, 639 4, 612 1,939 1,299

Total .................................. 117, 011 70, 392 25, 519 12, 180 8, 920

United States ................................ 484, 340 178, 616 169, 408 94, 709 41,607
Coastal Alaska ............................... 4, 269 4, 092 75 75 27

Allregions.................................. 488,609 182,708 169,483 94,784 41,634

'Includingotherstandsthatdo notqualifyassawtimber,poletimber,orseedlingand saplingstands.Seestand-size
definitionsinappendix.

Although some of the old-growth stands are medium stocked stands are producing timber con-
virgin timber, many--particularly in the ponder- siderably below their potential. Excluding old-
osa pine type have been cut selectively. Such growth sawtimber stands, it is estimated that 17
cuttings have resulted in thrifty, managed stands percent of the remaining commercial forest land
over a substantial part of the old-growth area in is poorly stocked, and that 9 percent is non-
the West. stocked (table 70).

When stocking is examined with respect to
stand size, as in table 71, it is apparent that the

Large Share of Commercial Forest younger stands have more than a proportionate
Land Is Understocked share of poor stocking. Only 12 percent of the

young-growth sawtimber area is poorly stocked,
Density or degree of stocking, another criterion and 17 percent of the poletimber area, but 29

of the condition of forest land, indicates to what percent of seedling and sapling stands are in this
extent growing space is occupied by present or category.
potential sawtimber or poletimber trees of com- The combined acreage of poorly stocked seed-
mercial species. Well-stocked stands are 70 per- ling and sapling stands and nonstocked areas is
cent or more stocked in relation to full stocking 69 million acres. Most of it is in the East where
for comparable sites and stands; medium stocked two regions, the Southeast and the Lake States,
stands are 40 to 70 percent stocked; poorly stock- account for more than half of it (fig. 55). This
ed stands are 10 to 40 percent stocked; non- sizable area of idle forest land suggests one of the
stocked areas are less than 10 percent stocked, more outstanding opportunities for increasing the
Nonstocked areas, poorly stocked stands, and even timber supply.



TABI, I_:70.--Area and stocking o] young-growth stands and nonstoc#ed area_' on commercial forest land in
the United States and Coastal Alaska, by section and region, January t, 1953

!
Section and region Total 1 Well stocked _, Medium stocked Poorly stocked Nonstocked

Thou- Thou- Thou- Thou-
sand sand j sand sand

North: acres acres Percent acres Percent acres Percent
New England ................. 30, 658 23, 378 76 i 2, 217 7 886 3
Middle Atlantic .............. 42, 225 24, 839 59 I 4, 830 12 1, 390 3
Lake States ................... 53, 272 10, 910 20 I 16, 1,14 30 10, 435 20
Central ...................... 42, 394 22, 412 53 i 4, 844 11 3, 229 8
Plains ....................... 5, 467 1, 269 23 2, 555 47 675 12

Total ................................. 174, 016 82, 808 48 30, 560 18 16, 615 9

South:

South Atlantic ................... 46, 152 31, 626 68 4, 431 10 1,476 3
Southeast .................. 94, 985 32, 533 34 16, 905 18 12, 1.82 13
West Gulf_ 52, 151 27, 377 52 6, 197 12 2, 414 5

Total ............................. 193, 288 91, 536 48 I 27, 533 14 , 16, 072 8

West:
Pacific Northwest:

Douglas-fir subregion_ _ 17, 987 7, 811 43 1,914 11 2, 042 11
Pine subregion ............. 10, 000 4, 020 40 1,712 17 650 7

Total_ 27, 987 11,831 42 3, 626 13 i 2, 692 10
California_ 6, 077 1,222 20 1, 424 23 i 2, 113 35
Northern Rocky Mountain__ 24, 667 8, 636 I 35 6, 165 2, 816 11
Southern Rocky Mountain___ 12, 250 i 3, 327 27 3, 394 28 ] 1,299 10

Total ..................... 70, 981 25, 016 35 _14' 609 21 8, 920 12

United States ..................................... 438, 285 199, 360 45 72, 702 41, 607 9

Coastal Alaska ................................ 315 I 230 73 9 31 27 9

All regions ......................... t38, 600 1199, 590 46 72, 711 I 17 41, 634 9
I

Excluding 50,009,000 acres of old-growth sawtimber stands.

TABLE 71.--Area and stocking o] young-growth stands on commercial Jorest land in the United States and
Coastal Alaska, by stand-size class, January 1, 1953

Stand-size class Total 1 Well Medium Poorly Nonstocked
stocked stocked stocked

Thousand Thousand Thousand Thousand Thousand
acres acres acres acres acres

Sawtimber stands__ 132, 699 80, 124 36, 624 15, 951 ...........
Poletimber stands_ 169, 483 84, 877 55, 115 29, 491 ............
Seedling and sapling stands ..... 94, 784 34, 589 32, 926 27, 269 .............
Nonstoeked area .................................................. 41, 634 ............... 41, 63

Total ......................................... 438, 600 199, 590 124, 665 72, 711 41, 63

Excluding 50,009,000 acres of old-growth sawtimber stands where stocking was not measured.

TRENDS IN FOREST LAND AREA Nationwide estimates of forest land using the
general terminology and broad concepts of the

In 1630, according to one estimate, the forest present day were made in 1920, 1930, and 1938.
land area of continental United States was 950 These estimates, varying from 614 to 630 million

acres, were based on limited survey data. Since
million acres or about one-half of the total land 1938 the area data have been more dependable
area of the country. Through clearing for agri- because of the progress in the nationwide Forest
culture and settlement, especially in the East, Survey. By 1945 the Forest Survey had covered
the forests decreased in area until about the first about 60 percent of the commercial forest area
part of the twentieth century, and, by 1953, 86 percent. Thus, data for 1945
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and 1953 have a much greater reliability than Forest Land Area Now Greater
those of previous years: Than in 1945Noncommer-

Total forest Commercial cial forest
land area .forest land land area Forest land area as of 1953 totaled 648 million

(million area (rail- (million
Year of estimate: acres) lion acres) acres) acres. This was 23.8 million acres more .than was

1630_............. 950 850 100 estimated in 1945; all of the increase except 0.5
1920_............. 614 464 150 million acres was commercial forest land. The
1930 _............. 615 495 120 difference is attributable to three main factors"
1938 _ ..... 630 462 168
1945 _-----_-_-- ..... 624 461 163 changes in classification and in land use and im-
1953 .............. 648 485 163 proved accuracy of area estimates.
Kellogg, R. S., The Timber Supply of the United States. In the South, over 10 million acres of abandoned

u. S. Dept. Agr., Forest Serv. Cir. 97, 16 pp., illus. 1907. agricultural land were added to the commercial
U. S. Forest Serv. Timber Depletion, Lumber Prices, forest area. Almost as many acres were added

Lumber Exports and Concentration of Timber Ownership.
Ed. 2. Rpt. on Sen. Res. 311, 66th Cong., 2d Sess. to the estimate of commercial forest area in the
73 pp., illus. (Capper Rpt.) 1920. West when major shifts from the noncommercial

U. S. Forest Serv. A National Plan for American to the commercial class were made in the esti-
Forestry. Sen. Doc. 12, 73d Cong., 1st Sess. 2 v., mates for the Rocky Mountain States. In the
1,677 pp., illus. (Copeland Rpt.) 1933.

Cong. U. S., Joint Committee on Forestry. Forest North, nearly 4 million acres were added, mainly
Lands of the United States. Sen. Doc. 32, 77th Cong., by reclassifying forested swamps and poor aspen
1st Sess. 44 pp., illus. (Joint Congressional Committee sites and, in the Plains States, by more accurate
Rpt.) 1941. area determinations.

U. s. Forest Serv. Forests and National Prosperity.
U. S. Dept. Agr. Misc. Pub. 668, 99 pp., illus. (Reap- In addition, there were shifts resulting from
praisal Rpt.) 1948. clearing land for reservoir sites, parks, rights-of-



way, and other urban uses. For these new uses, boll weevil, and economic problems in cotton
some 2 million acres of commercial forest area farming also caused large acreages of farm land
have been required since 1.945. On the other to be abandoned. Other substantial areas in the
hand, somewhat over 800,000 acres were added cutover counties of the Lake States proved un-
when certain military reservations, municipal economic for farming and reverted to forest
watersheds, parks, and national-forest lands previ- during the last few decades.
ously withdrawn were released from cutting This great readjustment in the area devoted to
restrictions, crops and pastures has about run its course in the

Although the estimate of total noncommercial North. It has probably passed its peak in the
forest area in 1953 was about the same as in 1945, South. And in the West it has never been more
there were some rather large differences in a few than of local importance. It is unlikely that
regions. The noneommereid forest area in the there will be any comparable downward adjust-
West increased by 6.8 million acres. In the ment in agricultural acreage in the future. Rather,
Southern Rocky Mountain Region, over 12 further loss of forest urea to agriculture seems
million acres were added by including hardwood likely, even though technology and economies
and pinyon pine-juniper types once considered as are still tending to concentrate agricultural pro-
nonforest. Hdf of this increase was offset by duetion on the better lands and to free poorer
reductions in noncommercial area classification lands for forestry.
in California and the Northern Rocky Mountain In the shifting of land between timber and
Region. In the Lake States and Plains regions, other uses, another factor is the increasing ira-
forest land classified as noncommercial in 1945 portanee of watershed management. In most
was classified as commercial in 1953. Changes of agricultural regions, there is a sizable acreage
noncommercial area in the South were minor, of nonforest land which, because of steepness,

susceptibility to erosion, or other reasons, may

Timber Use Competes With eventually be planted to forest trees as a water-shed protection measure. Some of these areas
Other Land Uses will also be used for timber production. Working

in the opposite direction is the inundation of
As the national economy expands, competition commercial forest land resulting from new reser-

for the use of land will inevitably increase. In voir construction.
the past, the acreage of commercial forest land The area available for timber growing is being
has been affected chiefly by competition from steadily reduced by urban and industrial develop-
agriculture. Other nontimber uses also can be mont. Not only is the urban population growing
expected to have an important effect on the in numbers, but the current trend toward sub-
acreage used for timber production in the future, urban living is increasing per-capita space require-

In 1952, some 3.3 million acres of commercial ments. Similarly, the requirements for industrial
forest land were cut with reported intent of con- growth are magnified by the current trend toward
version from forest to other land use. Since decentralization, with one-story plant layouts and
about 90 percent of this acreage was in small ample space for parking of employees' cars and
private holdings in the East, most of it was for expansion.
probably cleared for agriculture. However, the Rights-of-way for highways, including timber
acreage of marginal farm land returned to forest access roads, pipelines, powerlines, and com-
more than offset the acreage cleared, as it has for munication lines also encroach upon the area
the past 50 years, available for timber growing. The construction

This shifting of land use between forestry and of new superhighways is of increasing importance
agriculture began in colonial times. Until the in this category, while use of radio tends to reduce
opening of the 20th century, clearing for farm use further demands for communication lines. All
caused a steady decline in forest area, but for the together, such special uses may require more new
last several decades the area returned to forest land than urban and industrial expansion with
seems to have exceeded the area cleared, which they are associated.

The change in trend has been due to a number Setting aside of forest land for recreational use
of changes in agriculture. In the latter half of the is more likely to be of importance than any of the
19th century, the great westward flow of popu- factors mentioned except clearing for agriculture,
lation from New England and other eastern though not all recreation requires curtailment of
regions to the Prairie States and the nonforest other uses. Nevertheless, the pressing need for
and agricultural lands in the West released millions development of recreational areas probably will
of eastern acres which had been farmed. The be met by withdrawing a certain acreage of forest
westward migration was still in progress when the land from commercial use. Recreational facilities
automobile and then the gasoline tractor released in national forests, national parks, and other pub-
millions of additional acres that had been needed lic forest lands probably will be greatly expanded
to provide feed for horses. In the South, the to meet growing demands. Along with such needs



is the growing demand for the reservation of strips (table 73 and fig. 56). Coastal Alaska, generally
of timber along forest highways, thought of as a large reservoir of softwood, has

The acreage devoted to timber growing in the about 89 billion board-feet, or only 4 percent of the
future will reflect the give and take of corapetition total. The balance is in the East, 17 percent in the
with agriculture, water, recreation, and other land South and 13 percent in the North. The fact that
uses. However, it seems likely that the upswing three States---Oregon, Washington, and Call-
in forest area which started about 1910 has run its fornia--eontain 54 percent of all the sawtimber
course and that the underlying and historic down- volume (table 74), has resulted in a heavy eoneen-
ward trend will soon be resumed.

TIMBER VOLUME TA_LF, 72. Net volume of all timber and sawtimber
on commercial forest land in the United States and

In contrast to the foregoing discussion of forest Coastal Alaska, by class of material, softwood
land, the following account is concerned primarily and hardwood, January 1, 1953
with the timber resource. In appraising this
resource, important considerations include the ALLTIMBER

regional distribution of the timber, and its species Soft- Hard-
composition, quality, ownership, and accessibility. Class of material Total wood wood
Such an appraisal places emphasis on tile volume
of standing timber on commercial forest land; the ......
timber on noncommercial forest land and on non- Growing stock: Billion Per- Billion Billion
forest land is of minor importance. Live sawtimber trees:' cu. ft. cent cu. ft. cu. ft.

Saw-log portions ....... 331 55 262 69

VOLUME ON COMMERCIAL FOREST LAND Upper stems ........... 48 .... 8 29 19
Total ................ 379 63 291 88

For tile rest of this century, almost all of the Live poletimbertrees 2.... 138 23 64 74

Nation's domestic wood supply will be harvested Total, growing stock ....... 517 86 355 162
from trees that are now standing on the commer- Cull trees ................. 56 9 i 18 i 38
eial forest land. As of the beginning of 1953, these Salvable dead trees:
trees contained more than 600 billion cubic feet Sawtirnber trees _........ 8 1 7 1

Poletimber trees 2........ 1 (4)4 1 (3)of sound wood (table 72). Of this, 86 percent, or Hardwood limbs ............... 23 ...... 23
517 billion cubic feet, is classified as forest grow- .
ing stock. The balance, 14 percent, includes the Total, all timber ............. _605 --I00 • 38i 224

sound volume of cull trees, salvable dead trees, -P-[er-2-- _ Per- Per-
and hardwood limbs, cent ] cent cent

The forest growing stock is the significant por- Proportion of total ......... 100 ...... 63 37tion of the timber resource. Nearly three-fourths
of it is in sawtimber trees; the other fourth is in
poletimber trees smaller trees that may become SAWTIMBER5

sawtimber trees in the future. _illion Per- _illiot Billion
The total net volume of sawtimber on commer- _d.-ft. [ cent )d.-ft. bd.-ft.

cial forest land is 2,094 billion board-feet, meas- Live sawtimber trees _...... ,057 / 98 ,648 409
ured by the International _-inch log rule. All of Salvable dead sawtimber J
it is in the saw-log portions of sawtimber trees-- trees 1.................. 3712 34 3

2,057 billion board-feet in live sawtimber trees Total, sawtimber volume_ ,0(--_-_ ,682 412and 37 billion board-feet in salvable dead saw- ___ __
timber trees. Softwood species account for four- Per- Per- Per-

fifths of the total sawtimber volume; one-fifth is cent cent cent

hardwood. Since live sawtimber comprises the Proportion of total ......... 100 ..... 80 20
bulk of the timber that is suitable for lumber and
most other present uses, this discussion of the , Trees of eommereial species that contain at least one
timber resources emphasizes the board-foot esti- merchantable saw log as defined by regional practice and

that are of the following minimum diameters at breast
mates of sawtimber volume, height: Eastern regions: Softwoods 9.0 inches, hardwoods

11.0 inches. Western regions: All species 11.0 inches.
Two-thirds of Sawtimber Volume _ Trees of commercial species that meet regional specifi-

cations of soundness and form, and are of the following
Is in the West diameters at breast height: Eastern regions: Softwoods

5.0 to 9.0 inches, hardwoods 5.0 to l l.0 inches. Western
Two-thirds of all the live sawtimber in the regions: All species h.0 to ll.0 inches.

United States and Coastal Alaska is in the four _ Less than 500 milliorl cubic feet.
4 Less than 0.5 percent.

western regions where it is remote from consumers, 5 Included in all-timber cubic volume but also measured
more than four-fifths of whom live in the East in board-feet.

439296 O 58 11_
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TABLE 73.---Regional distribution of _ive _awtimber volume and f/rowi_49 s_oe/c on commercial forest land in
the United States a_d Coastal Alask'a, softwood and hardwood, January 1, 1858

Sawtimber _ Growing stock
Section and region

Total Softwood Hardwood Total Softwood Hardwood

Billion Billion Billion Billion Billion Billion

North: bd.-ft, bd.-fl, bd.-fl, cu. ft. cu. fL cu. ft.
New England .............................. 51 27 24 24 t0 14
Middle Atlantic ........................... 74 13 61 34 5 29
Lake States .............................. 50 14 36 25 7 18
Central ........................................... 83 4 79 25 1 24
Plains ................................... 8 1 7 3 (a) 3

Total ..................................... 266 59 207 11 t 23 88

South:
South Atlantic .......................... 107 51 56 34 15 19
Southeast ................................ 139 77 62 48 23 25
West Gulf ...................................... 111 55 56 32 13 19

Total ............................................ 357 183 174 114 51 63

West:
Pacific Northwest:

Douglas-fir subregion ................. 595 577 18 113 108 5
Pine subregion ........................ 154 154 (2) 33 33 (3)

Total ..................................................... 749 731 18 1.46 141 5

California .......................................... 360 354 6 66 63 3

Northern Rocky Mountain .................. 167 166 1 43 42 1
Southern Rocky Mountain .................... 69 66 3 18 16 2

Total ............................................ 1, 345 1, 317 28 273 262 11

United States .................................. 1,968 1, 559 409 498 336 162
Coastal Alaska ................................................ 89 89 (_) 19 19 (3)

All regions ............................................ 2, 057 1, 648 409 517 355 162

x In additidn to the live sawtimber volume, there are 37 _ Less than 0.5 billion board-feet.
billion board-feet of sawtimber in salvable dead trees; of a Less than 0.5 billion cubic feet.
this total 34 billion board-feet are in the West, 2 billion in
the North, 1 billion in the South.

tration of lumber industry in the Pacific Coast Coastal Alaska. The remainder, 44 percent, is in
States. the East. However, there is wide regional varia-

From region to region, the volume of sawtimber tion too. For example, the 17 million acres of
vanes considerably. For example, the average commercial forest land in California carry over
volume per acre of commercial forest land in the 2}{ times the growing stock volume found on 53
West is 11,500 board-feet; in California it is 20,800 million acres in the Lake States. The volume of
board-feet, and in the adjacent Southern Rocky growing stock in the Douglas-fir subregion, alone,
Mountain Region 3,400 board-feet. Likewise, in nearly equals the total found in the entire South.
the East where the average volume per acre is
1,700 board-feet, the average is 900 board-feet in Softwood Species Comprise Four-fifths
the Lake States and 2,300 in the South Atlantic of Sawtimber Volume
States. Such variations affect the economic pros-
pects of the dependent forest industries. They Softwood trees make up 80 percent of the
also emphasize the wide range in timber values Nation's sawtimber volume; the balance is in
found on the forest land. hardwood trees (table 72). Nationally, Douglas-

The growing stock is more evenly distributed.: fir is the most abundant species; it comprises one-
53 percent is in the West and 3 percent occurs in fourth of the total sawtimber volume (table 75)



Figure 56

It is of course the major western species (table 76), hardwood sawtimber in the country. The forests
accounting for half of the sawtimber volume in of the Central States Region, with sizable volumes
the Pacific Northwest, one-third in California, and of oak and hickory, are more than 95 percent
more than one-fourth in the Northern Rockv hardwood. New England foi_ests, with high pro-
Mountain Region. Ponderosa pine is also an portions of spruce, balsam fir, and white pine, are
abundant western species, though exceeded by only 47 percent hardwood.
western hemlock in the Pacific Northwest and by In the three southern regions, the volumes of
the true firs in California. Although not widely softwood and hardwood sawtimber are nearly
distributed, western white pine in the Inland Em- equal. Almost all of the softwood is in the four
pire and redwood in California are of considerable important southern yellow pines longleaf, slash,
importance because of their high value and spe- loblolly, and shortleaf pine (table 79). Longleaf
cialty uses. and slash pines predominate in the Southeast,The commercial forests of Coastal Alaska are
nearly all softwood, principally Sitka spruce and while loblolly and shortleaf pines are widely
western hemlock (table 77). Less than one per- distributed throughout the South. Cypress--
cent of their sawtimber volume is hardwood, most of it in the Southeast Region--is the only

The North is hardwood country (table 78). other southern softwood of note. More than two-
Nearly four-fifths of its sawtimber volume is in fifths of the Nation's hardwood sawtimber is in the
hardwood trees and its stands carry half of all the South
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TABLE 74.--Net volume .of live ,_aw%mSer _:_nd grov_.- TA._t,_ 74_-._--))We_ voh_me oj ° five #_wti_nber and grow-

ing stock on commercial fores_ land in _he U_%_ed ing 8_oek on eoramereial fores_ land in the Urdted
Stales and Coastal AlaJca, by section, region, and Sta_es and Coastal AlaJca, by section, region, and
State, January 1, 1953 S_afe, January 1, 1953 Continued

Section, region, and State Sawtimber Growing Section, region, and State Sawtimber Growing
stock stock

North: Million Million South: Continued Million Million
New England: bd.-ft, cu. ft. Southeast: bd.-ft, cu. ft.

Connecticut ............... 1, 859 1,304 Alabama .............................. 38, 211 11, 713
Maine ................... 28, 226 12, 601 Florida ..................... 23, 032 8, 152
Massachusetts ........... 2, 659 t, 871 Georgia ................... 36, 920 12, 692
New Ilampshire ............... 10, 069 4, 452 Mississippi ............... 25, 789 9, 628
Rhode Island ............. 165 161 Tennessee .............. 15, 350 5, 770
Vermont ...................... 8, 547 3, 956

Total ...................... 139, 302 47, 955
Total ................... 51, 525 24, 345

West Gulf:

Middle Atlantic: Arkansas .................... 38, 317 11,762
Delaware ..................... 1,234 464 Louisiana ................ 41,436 11, 1.99
Maryland ................... 6, 771 2, 899 Oklahoma (east) ........ 5, 580 1,780
New Jersev .................. 1, 660 952 Texas (east) ............... 25, 575 7, 247
New York'_ ................ 26, 883 11, 675
Pennsylvania ............. 19, 306 10, 629 Total .................. 110, 908 31, 988
West Virginia ............ 18, 497 7, 864

Total, South ........................................ 357, 068 113, 701
Total ........................ 74, 351 34, 483

West:
Lake States: Pacific Northwest:

Michigan ................ 21, 141 9, 912 Douglas-fir subregion ..... 594, 375 11.3, 171
Minnesota ............... 12, 538 7, 235 Pine subregion ............. 154, 501 33, 023
Wisconsin ................. 16, 111 8, 071

Total ................ 748, 876 146, 194
Total .................... 49, 790 25, 218

Oregon ...................... 433, 809 80, 973
Central: Washington ....................... 315, 067 65, 221

Illinois ......................... 11, 694 3, 050
Indiana ................. 11, 671 3, 041 Total ..................... 748, 876 146, 194
Iowa .................... 4, 119 1, 183
Kentucky ............... 27, 342 7, 834 California ................ 360, 001 66, 711
Missouri ................... 13, 195 5, 503
Ohio .............................. 14, 650 4, 013 Northern Rocky Mountain:

Idaho ................... 96, 015 21, 246
Total .............................. 82, 671 24, 624 Montana ................ 55, 770 16. 143

South Dakota (west) ...... 3, 167 1, 287
Plains: Wyoming ..................... 12, 070 4, 087

Kansas ............................ 3, 371 954
Nebraska ..................... 1,253 462 Total .......................... 167, 022 42, 763
North Dakota ................ 653 251
Oklahoma (west) .............. 880 337 Southern Rocky Mountain:
South Dakota (east) .......... 790 601 Arizona ................. 19, 988 3, 700
Texas (west) ................. 730 223 Colorado ................ 25, 394 8, 037

Nevada ................. 572 151

Total ........................... 7, 677 2, 828 New Mexico ........... 15, 054 3, 683
Utah ...................... 7, 800 2, 001

Total, North ..................... 266, 014 111,498
Total .................... 68, 808 17, 572

South:

South Atlantic: Total, West ................................. 1,344, 707 273, 240
North Carolina ........... 44, 152 13, 642
South Carolina ........... 32, 299 9, 613 United States ...................... 1,967, 789 498, 439
Virginia ................. 30, 407 10, 503 Coastal Alaska .................... 89, 058 18, 496

Total ................. 106, 858 33, 758 All regions ....................... 2, 056, 847 516, 935
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TABLE_75. -Net volume of live sawtimber and grow- TABLE 76.--Net volume of live sawtimber by species
ing stock on commercial forest land in the United group, West, January 1_ 1953
States and Coastal Alaska, by species group,
January 1, 1953 1 Species Volume

Species Saw- Growing Billion
timber stock Softwoods: bd.-ft. Percent

Douglas-fir ..................... 532 40
Ponderosa and Jeffrey pine ...... 224 17

Billion Billion True firs ...................... 184 14

Eastern softwoods: bd'-ft-417 cu. ft. Western hemlock and SitkaSouthern yellow pine ............ 49 spruce ....................... 127 9
Spruce and balsam fir ........... 19 8 Sugar and western white pine .... 57 4
White and red pine ............. 17 5 Engelmann and other spruces .... 37 3
Cypress ........................ 13 4 Redwood ..................... 36 3
Hemlock ...................... 12 4 Western redcedar ............... 32 2

Jack pine ...................... 2 1 Lodgepole pine .................. "30 2
Other ......................... 5 3 Western larch .................. 28 2

Other softwoods ................ 30 2
Total ....................... 242 74

Total softwoods .............. 1,317 98
Eastern hardwoods: Hardwoods ........................ 28 2

White oak-_ .................... 35 ]

Red oak 3...................... 31 ! 53 Total, all species .................... 1,345 100Other oaks ..................... 80
Beech, yellow birch, and sugar

maple ......................... 51 19

Sweetgum ..................... 26 9 TABLE 77.--Net volume oJ live sawtimber, by species
Tupelo and blackgum ...... 25 9
Hickory .................. ------- 24 0 group, Coastal Alaska, January 1, 1953
Yellow-poplar .................. 16 5
Cottonwood and aspen .......... 0 8
Other ........................... 84 39 Species Volume

Total ....................... 381 151 Billion

Total, eastern species ............. 623 225 Softwood: bd.-ft. PercentWestern hemlock ............... 54 61

Western softwoods: Sitka spruce ..................... 27 30

Douglas-fir .................... 532 98 Western redcedar ............... 5 5
Ponderosa and Jeffrey pine ..... 224 43 Other softwood ................. 3 4
Western hemlock and Sitka

spruce ........................ 208 43 Total softwood ............... 89 100
True firs__ " 184 38 Hardwood ....................... (t) (_)

Sugar and west-ern wla]te pine .... 57 10
Engelmann and other spruce ..... 37 8 Total, all species ................. 89 100
Redwood ...................... 36 6

Lodgepole pine .................. 30 15 _ Less than 500 million board-feet.
Western larch ................. 28 5 2 Less than 0.5 percent.
Other .......................... 70 15

Total ....................... 1,406 281 For commercial use, all sawtimber species are
not equally valuable. Currently more than 80

Western hardwoods:
Cottonwood and aspen .......... 4 2 percent of the lumber is sawed from some 10
Red alder ...................... 9 4 species, yet these species represent only about 65
Other ......................... 15 5 percent of the sawtimber volume. Most softwoods

Total 28 11 enjoy wide acceptance, but some, such as the true....................... firs and western hemlock, though relatively abun-

Total, western species ............. 1,434 292 dant, are in smaller demand than less plentiful
species like white pine and redwood.

Total, all species ................. 2, 057 517 Because there are many species, widely scat-

tered, the preferences for "hardwoods are difficult
Species volumes by States are given in the appendix, to generalize. Among the oaks, the better quality

20uercus alba and Q. prinus, white oak and red oak are highly esteemed but
3 Ouercus borealis, Q. falcata var. pagodaefolia, and

Q. shumardii, the poorer quality species grouped under "other
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red oaks" and "other white oaks" are often difficult TABLm 79.---2Vet _olume oJlive 8aw_imber, by species
to market. For many purposes, consumers prefer group_, South, January 1, f953
sweetgum to tupelo and blackgum; sugar maple to
soft maple; yellow birch to beech; black walnut, Species Volume
ash, and yellow-poplar to hickory, cottonwood,
and aspen. For certain speeia] uses there are
long-standing species preferences: white hickory Softwoods: Billion

Southern yellow pine: bd.-ft. .Percent
handles, paper birch turning squares, white oak Shortleaf and loblolly pine ..... 121 34
staves, birdseye maple veneers, and so oil. While Longleaf and s]ash pine ........ 37 10
one softwood species can be substituted for another Other southern yellow pine .... 10 3

in many cases, without much effect on costs, the Total ...................... 168 47
substitution of one hardwood for another is fro- Cypress ........................ 12 3
quently more expensive and less satisfactory be- Other softwoods ................. 3 1
cause of the wide variation in wood eharacter-
istie_and the specialized nature of so many hard- Total softwoods ................ 183 51
wood uses. Thus, in gaging the hardwood saw- Hardwoods:

timber supply, an important factor is consumers' Oak:

preference for particular species. White oak _.................. 15 4

Growing stock is the net volume of sound wood Red oak _..................... 7 2Other red oak ................. 33 9
in all trees 5.0 inches in diameter or larger that Other white oak .............. 16 5
are now or prospectively suitable for conversion
into merchantabie saw logs. Of the total growing Total ...................... 71 20
stock, softwood species account for 69 percent, Sweetgum ..................... 24 7

Tupelo and blaekgum ........... 23 6
and 31 percent is hardwood. Douglas-fir, oak, Hickory ....................... 15 4
and southern yellow pine are the most abundant Yellow-poplar .................. 9 3

Other eastern hardwoods ....... 32 9

TABLE 78.--Net volume oJ live sawtimber, by species Total hardwoods ............. 174 49

group, North, January 1, 1953 Total, all species ................. 357 100

Species Volume x Ouercus alba and O. prinus.
9.Quercus borealis, O. falcata var. pagodaefolia, and Q.

shumardii.
Billion

Softwoods: bd.-ft. Percent
Spruce and balsam fir ........... 19 7 species, but, as with sawtimber, the species com-
White and red pine .............. 16 6 position of the growing stock shows great varia-
Hemlock ...................... 11 4 tion. In the West, and in Coastal Alaska, soft-
Other softwoods _............... 13 5 woods make up almost all of the growing stock,

Total softwoods .......... 59 22 but in the East two-thirds is hardwood.

Hardwoods: Nearly 10 Percent of All TimberOak:

Red oak 2.................... 24 9 Volume Is in Cull Trees
White oak s.................. 20 8

Other red oak ................ 20 7 Of the 605 billion cubic feet of timber of all
Other white oak .............. 11 4

___ species in the United States and Coastal Alaska,
Total .................... 75 28 cull trees, salvable dead trees, and hardwood

Sugar maple .................. 22 8 limbs account for nearly 15 percent, none of it
Beech........................ 13 5 growing stock. In hardwoods, the proportion isYellow birch .................. 12 5
Soft maples ................... 10 4 even higher, amounting to 28 percent of the total
Hickory ...................... 9 3 cubic volume of hardwood timber. A little of this
Cottonwood and aspen .......... 8 3 material is finding its way into markets and in
Yellow-poplar ..... 7 3 the East, for example, some cull trees are now
Other hardwoods_---------------- 51 19

used for pulpwood. In the West, salvable (lead
Total hardwoods ........... 207 78 trees, including windthrown, fire- and insect-killed

trees, are logged for lumber, veneer, and pulp-
Total, all species .................. 266 100 wood. Thus in the Douglas-fir region nearly

half of the dead timber on the Tillamook Burn has
z Including 294 million board-feet of ponderosa pine in been salvaged.

the Plains Region. In all, there are 88 billion cubic feet of sound
2 Quercus alba and Q. prinus.
a Quercus borealis, Q. falcata var. pagodaefolia, and Q. wood in dead and cull trees and in hardwood

shumardii, limbs: cull trees contain about 60 percent of this
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material; salvable dead trees, 10 percent; and Other noncommercial forest lands, such as subal-
limbs about 30 percent (table 80). pine forests and swamps, often have much small

The net volume of sound wood in cull trees, timber and in the aggregate this volume may be
56 billion cubic feet, is widely distributed--about consider.able, too. The extensive areas of pinyon
43 percent in the South, 30 percent in the North, pine-jumper and noncommercial hardwood types
and 27 percent in the West and Coastal Alaska. in the West and Plains are estimated to have over
In the East. most of the cull-tree volume is hard- 400 million cords of wood suitable for fuel and
wood, 37 billion out of 41 billion cubic feet, and fence posts:
more than half of it is in sound cull trees. In the I-Iardwood

Pinyon pine-juniper (million
West and Coastal Alaska, softwood accounts for Region: (million cords) cords)

14 billion cubic feet of the total cull tree volume Southern Rocky Mountain ..... 284. 5 43. 5
of 15 billion cubic feet; nearly all this total volume California .................... 37. 4 39. 5
of sound wood is in rotten cull trees. Plains (west of 100thmeridian)__ 3. 7 6. 8

The net volume of sound wood in salvable dead Northern Rocky Mountain_ __ 1. 4 8. 8
trees is 9 billion cubic feet, including 37 billion board- Pacific Northwest ............ 2 . 7

feet of salvable dead sawtimber volume. Almost Total ........................... 327. 2 99. 3
90 percent is in the West; the East has less than
1 billion cubic feet, mostly dead chestnut. In Large as these volumes are, the timber thev
sawtimber terms, the salvable dead softwood in represent has such limited use, present and
the West measures some 34 billion board-feet, of prospectively, that it is not included in national
which 23 billion occurs in the Douglas-fir subregion estimates of sawtimber and growing stock.
alone. On nonfores_ land there is also an additional but

Hardwood limb volume, 23 billion cubic feet, unmeasured volume of timber. In this category
is concentrated in the East. More than half of it are the trees in open country along water courses,
is in the North. fence rows, shelterbelts and windbreaks, and

highways. Also included is the volume of trees
ADDITIONAL VOLUME ON OTHER LAND in suburban areas, city parks and streets, orchards,

and the volume on scattered timbered plots less
In addition to the timber on commercial forest than 1 acre in the East or less than 10 acres in the

land, there is considerable timber on noncommer- West. Although widely scattered and generally
cial forest land and on nonforest land. Since of little value except for fuel, the volume of woodmost of this timber has no commercial value or is
restricted from cutting, no estimate has been made on such areas is unquestionably great. From the
of its total volume, viewpoint of meeting the requirements of the

The forest lands withdrawn from timber use for forest industries, timber on both the noncommer-
parks, monuments, and natural and wilderness cial forest land and the nonforest land has limited
areas carry a substantial volume of sawtimber, economic significance and is not normally con-

TABLE 80.--Net (sound wood) volume oJ cull trees, salvable dead trees, and hardwood limbs, by section of
United States and Coastal Alaska, January 1, 1953

Class of material All sections North South West Coastal
Alaska

Billion Billion Billion Billion Billion

Cull trees: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.
Sound .................................. 25. 5 7. 7 16. 2 1.4 0.
Rotten ................................... 30. 8 9. 3 8. 2 8. 3 5. (

Total ...... 56. 3 17. 0 24. 4 9. 7 5.

Salvable dead trees:

Sawtimber 1............................. ' 7. 4 .4 .2 6. 7 . 1
Poletimber .... 1.3 .2 . 1 1.0 ............

Total_ 8. 7 .6 .3 7. 7 . 1

Hardwood limbs ............................... 23. 3 13. 6 8. 1 1.6 (2)

Total, all classes_ 88. 3 31.2 32. 8 19. 0 5.

1 Including 37 billion board-feet of salvable dead sawtimber.
_ Less than 50 million cubic feet.



sidered a part of the timber resource available for The West, m _d_ar-ocontrast _6othe East, con-
industrial use. rains more than four-fifths of the Nation's pub-

licly owned timber, both growing stock and
OWNERSHIP OF TIMBER 24 sawtimber. Some 40 percent of the western

timber is on private land; about 60 percent is on
Slightly more than half of the total sawtimber public land. Forest industry and. other nonfarm

volume of the United States and Coastal Alaska timberlands have most of the private timber; the
is on private forest land. The rest is public volume of farm-owned timber in the West is small.
timber in Federal, State, county, and municipal National forests contain most of the public timber
forest. Of the total forest growing stock, private in the West, while smaller amounts are adminis-
forests contain a somewhat larger share nearly tered by other Federal agencies and by the States.
three-fifths (fig. 57 and table 81). Slightly more In Coastal Alaska, nearly all of the timber is in
than half of the privately owned sawtimber public holdings, chiefly the national forests.
volume and nearly two-thirds of the privately Nationally, the ownership pattern has marked
owned growing stock is in the East. About 90 contrasts with respect to tree species (table 82).
percent of all the timber in the East measured Private forest lands have nearly 90 percent of the
either as sawtimber or as growing stock--is on total hardwood sawtimber, but less than 45 percent
private land. Forest industries and other non- of the softwoods. National forests now carry
farm owners have somewhat more than half of slightly more softwood sawtimber than all private
the private timber and farm owners somewhat less forest land. Of the softwood sawtimber on private
than half. Public timber in the East is mostly in holdings, forest industries, and other nonfarm
national forests, although there are sizable State owners hold 80 percent. Farm forests have only
holdings, especially in the North. 20 percent of the privately held softwood, but close

_* A more complete discussion of forest ownership can to half of all the hardwood sawtimber on private
be found in Ownership of Forest Land and Timber, p. 289. lands.

LIVESAWTIMBER

GROWINGSTOCK

U .......................

Figure 57
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TABLE 81.--Net volume of live sawtimber and growing stock" on commercial forest land in the United States
and Coastal Alaslca, by ownership class and section, January 1, 1953

LIVE SAWTIMBER

United
States Coastal United

Ownership class and Alaska States North South West
Coastal
Alaska

Private: Billion Billion Billion Billion Billion Billion
Farm ................................... bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-fi, bd.-ft.308 308 102 144 62
Forest industry and other ............. :--- 772 .... (1).... 772 132 178 462

Total ................................ 1,080 (1) 1, 080 234 322 524
Public:

National forest .......................... 766 83 683 !3 23 647
Other Federal ............................ 135 6 129 4 8 117
State and local ............................ 76 .......... 76 15 4 57

Total .................................. 977 89 888 32 35 821

Total, all ownerships ........................ 2, 057 89 1, 968 266 357 1, 345

GROWING STOGK

Billion Billion Billion Billion Billion Billion
Private: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.

Farm .................................. 103 .......... 103 39 50 14
Forest industry and other ................. 201 (1) 201 55 54 92

Total ................................ 304 (1) 304 94 104 106
Public:

National forest .......................... 163 17 146 6 7 133
Other Federal ........................... 28 2 26 2 2 22
State and local .......................... 22 ............ 22 9 1 12

Total ................................ 213 19 194 17 10 167

Total, all ownerships ......................... 517 19 498 111 114 273

1 Less than 0.5 billion.

TABLE 82.--Net volume oJ live sawtimber on corn- ACCESSIBILITY OF TIMBER
mercialJorest land in the United States and Coastal

Alaska, by oumership class, January 1 1953 Historically, the lack of ready access to timber

l has had an adverse effect on the orderly develop-

Ownership class All spe- Softwood Hard- ment of the timber supply. Early logging often
cies wood was concentrated along streams where water trans-

port was feasible. Later, cutting of timber devel-
Billion Billion Billion oped along rail lines and more recently along roads.

Private: bd.-ft, bd.-ft, bd.-ft. The result has been heavy cutting of the more
Farm .................... 308 140 161 accessible areas, leaving the more remote timber
Forest industry and other_i 772 579 191 untouched.

Total ................. 1,080 719 361 In the East, with few exceptions, accessibility is
-- no longer a major problem. In the West, and

Public: principally on public lands in mountainous areas,
National forest .......... 766 740 2_ there is still a problem of accessibility. In suchOther Federal ........... 135 127

areas, road construction will be costly. Recently,
State and local ........... 76 62 14 the cost of constructing main timber access roads

Total_ 977 929 48 has exceeded $50,000 per mile on rough topography

in Idaho and Montana. In California, the costTotal, all ownerships ....... 2, 057 1, 648 409 may exceed $100,000 per mile for some areas.
Lateral roads require an additional outlay.



Three-fifths of the old-growth sawtimber m the TIMBIER QUALITY 25
West is on national forests, mostly where further
development awaits eonstruction of access roads. In evaluating timber quality in the past
Only on one-third of tills old-growth acreage is 76 common criterion has been stand age. Though
percent or more of the allowable cut being bar- little was known about the quality makeup of
vested. On nearly half of the western national young-growth timber, it was generally recognized
forest old-growth area, the cut being made is less that old-growth stands composed of the larger
than 50 percent of the harvest allowable under slower-growing trees -have quality characteristics
good management (table 83). This lack of cu_- that young-growth stands composed of the
ting in old-growth areas is not entirely a problem smaller, faster-growing trees do not have. This
of accessibility. Low qualitytimber, species char- distinction is still significant. Though the old-
aeteristies, and prices received for timber products growth area is only 10 percent of the total tom-
are factors just as important as lack of roads in mereial forest area, its heavy stands of timber
many areas, constitute the major source of high-quality wood

Accessibility is gradually being improved, today.
Whereas very few timber access roads were built Young-growth stands, now occupying 90 per-
on western national forests before 1940, and less cent of the commercial forest land, must be looked
than 800 miles per year between 1940 and 1951, to more and more as the old-growth stands areharvested. Hence, the quality of young-growth
the annual rate of construction in 1952 was 1,650 timber is important. It refers to those properties
miles. In 1956, 2,600 miles were built. The job of wood in the standing tree that affect specific
ahead, though, is still big on national forests uses; density, growth rate, proportion of spring
alone. At least 30,000 additional miles of new wood to summer wood, fibril angle (compression
roads are needed for full development and inten- wood, tension wood), and the common defects such
siva management of the commercial stands of as knots, shake, and crook.

national forest timber, and some 25,000 miles of 25This section appraises the quality of the present timber
present roads require improvement or reeonstruc- supply. Quality is likewise discussed under Growth and
tion. Utilization, p. 145; Future Demand for Timber, p. 357; and

Timber Supply Outlook, p. 475. In the order named these
In Coastal Alaska some progress is being made sections treat the quality of present growth, technological

toO; but, though most of the forest lies within a developments which have in part made up for the increas-
few miles of tidewater, the remoteness of that ing deficiency in quality timber, and the future quality ofdomestic timber. Finally, all these considerations are
region continues to be a major obstacle, brought together in the summary section, p. 101.

TABLE 83._Area of old-growth sawtimber on nationaljorests in the West and Coastal Alaska, by proportion
of allowable cut being harvested, 1953

Area _ on which percentage of allowable cut being
Total old- harvested is

Region growth area

t I0-25 26-50 51-75 76-100
.....

West: Thousand Thousand Thousand Thousand Thousand
' Pacific Northwest: acres , acres acres acres acres

Douglas-fir subregion 4, 017 430 639 906 2, 042

Pine subregion .......................... 6, 115 969 137 1,829 3, 18(1

Total__ 10, 132 1,399 776 2, 735 5, 222
California ............... _ _. 6, 500 1,997 1,098 994 2, 411
Northern Rocky Mountain____-]::-_-__-:-_:-__-__--__ 2 6,011 1,692 2,355 1,499 465
Southern Rocky Mountain__ 5, 567 1,255 966 1,012 2, 334

: Total .......................................... 28, 210 6, 343 5, 195 6, 240 10, 432

Coastal Alaska__ 3, 360 3, 360 _

Total, West and Coastal Alaska ................ 31,570 9, 703 5, 195 6, 240 10, 43_
....

Percent Percent Percent L Percent Percent
[ercent .... 100 31 16 20 33

i

Based on areas of national-forest working circles.
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Because of the diversity of these factors and are missing, it probably will not be used. Thus,
because their importance varies among the dif- if timber is grown without l egard for quality in
ferent possible uses of wood, no single measure terms of end use, many markets may be lost.
can describe adequately the quality of the total There are many criteria of timber quality,
timber supply. Nevertheless, in recentyears, tim- ranging from crude indicators to precise deter-
ber and other surveys have been helpful in evalu- minations based on tile requirements of a specific
ating the quality of young-growth, in indicating product or end use. No single, all-inclusive
the way quality is changing, and in showing trends expression of quality is possible, because of the
in quality requirements, wide variety of products made from wood. The

Quality requirements for timber are of special sawtimber-growing stock distinction already men-
significance for they tend to place limitations on tioned is one crude measure. The prevalence of
the utility of the total timber supply. These limi- cull trees, species, and size are also relatively crude
rations stem from at least three aspects of timber indicators of quality in standing timber. Log and
utilization' product specifications, product costs, tree grades are more reliable ill that they predict
and product technology, yields of lumber by grades with relatively good

Timber product specifications, except for bulk accuracy.
products like pulpwood, chemical wood, and fuel-
wood, are higher--much higher in some in- Log Grades Measure Tree Quality
stances--than standards used in the timber inven-
tory. The low-grade saw log in the minimum saw- Log grades do not recognize all end-use require- •
timber tree, for example, is far too poor for the ments of timber, but they do reflect some of them
manufacture of veneer or the upper grades of indirectly by taking into account diameter, length,
lumber. Increased outlets for wood as cellulose and amount and character of defects in individual
give added significance to estimates of sound wood, logs. The objective generally is to express prob-
but even in such markets the ratio of cull to sound able yield of lumber, by lumber grade, when the
wood places a limit on what timber can be used. logs are sawed. In the Southeast, for example,
Hence, timber volume estimates often must be a test of over 1,000 pine logs showed that Grade 1
discounted to some degree before they become logs yielded 75 percent of their volume in C and

" Better lumber; Grade 2, 57 percent; Grades 3 and
realistic estimates of timber supply. 4 combined, only 12 percent. Thus, the lower the

Costs of logging and processing timber are in- grade of the log the lower the percentage of high-
fluenced by tree and stand quality. Limby trees, quality lumber.
sparse stands, small trees, and numerous defects Log grades have been used to estimate the qual-
all spell high costs for tlle end product. And with ity of much of the standing timber in the East.
knotty, crooked, or defective logs and bolts, even For southern yellow pine, they indicate that the
the most efficient workers equipped with the best lumber which could be sawed from present stands
machinery cannot be as productive as those han- would be less than one-fifth Grade C and Better,
dling high-quality timber. While specifications for one-fifth would be Number 1 Common, and more
logs and bolts are often set with regard for the than three-fifths would be Number 2 Common or
manufacturer's break-even point, few manufac- poorer. Much the same situation is shown by the
turers can operate for long with no raw materials log grade distribution of hardwood sawtimber
better than the minimum. To support stable and volume (table 84).
profitable industries, the timber base must offer a In eastern young-growth timber the high per-
reasonable share of better-than-minimum quality cent of volume in Grade 3 logs has come about
trees and stands. Thus, cost factors tend to limit gradually and through a number of causes. Fires,
further the estimates of the timber supply, disease, and insects have had much to do with the

Product technology is closely related to quality, present quality distribution. Economic condi-
too. Where the bulk of the timber is low-grade, tions have favored removal of the high-quality
economic forces press for advancement in tech- sawtimber and the premature cutting of succes-
nology. And when such advances take place, sively smaller trees. Logging damage to remaining
usually there is a downward revision in the trees has frequently resulted in additional defect.
minimum specifications for quality. The cellulose- Many of the present young-growth hardwood
based industries are a good example of this effect, stands originated as stump sprouts; such sprouts
While gains in technical knowledge offset low" are subject to heart rot and also frequently arise
quality to some extent, there is a limit to what in multiple stems of poor form.
technology can do. In many applications, wood is That quality is a continuing problem is indicated

used because it possesses certain intrinsic prop- not only by the present status but also by suc-
erties such as high strength-weight ratio, good cessive inventories. In the Lake States, timber
appearance, or workability. If these properties inventories by log grades in 1936 and 1953 show"
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TABLE 84.--Distribution of live _.ardwood _awtimber volume i_ _AeA]_sf, 5y fog grades, f953

Grade 3--

Grade 1-- Grade 2 - standard Total, all Volume in
Region standard standard lumber logs grades areas sampled

lumber logs lumber logs and tie and
timber logs

Percen_ Percent Percent Pe'rcent Billion bd-ft.
New England ................................ 18 27 55 100 24. 4
Middle Atlantic ............................... 20 21 59 100 61. O
Lake States .................................. 13 27 60 100 35. 4
Central ...................................... 7 11 82 100 53. 6
South Atlantic ............................... 24 33 43 100 5. 1
Southeast ................................... 10 20 70 100 62. 5
West Gulf ................................... 10 19 71 100 45. 1

Weighted average ...................... 13 20 67 100 287. 1

The percentage distribution is based on sampling of 75 Atlantic sample covers only the southern Coastal Plain
percent of the hardwood sawtimber volume in the East. counties in North Carolina. The Plains Region was not
In all but the South Atlantic Region, the sampling was sampled.
well distributed throughout the regions. The South

distinct trends in sawtimber volume represented In young-growth timber small trees inevitably
bv Grade 1 logs: make up a high proportion of the sawtimber

Chan(lefrom volume. The result is a high percentage of low-1936-53
(p_ent) grade logs (table 85). To illustrate, the recent in-

Sugar maple ........................... 58 ventory of timber in Alabama showed 88 percentYellow birch .......................... 84
Basswood............................ +6 of the southern yellow pine sawtimber volume in
Elm ................................. 0 trees 18 inches or smaller in diameter, and only
Beech................................ 80 12 percent in 20-inch and larger trees. In the
Oak................................. +27 smaller trees less than 1 percent of the volume is
Aspen ................................ -t- 187
Soft maple ............................ --59 in Grade 1 logs and only 11 percent is in Grade 2.

The larger trees have 40 percent of their volume
In the regional estimates for the West, log grades in Grades 1 and 2, and 60 percent in Grades 3 and

have been used less widely than in other sections. 4. Most of the sawtimber volume in the small
In some places, during the past several years, there trees, 89 percent, is in Grade 3 and 4 logs not an
has been a gradual decrease in the quality of logs encouraging situation for industries needing high-
coming into primary manufacturing plants. The quality softwoods.
decrease is (tue, chiefly, to two things: logging More than 40 percent of the eastern hardwood
started in the most accessible and highest quality sawtimber volume is in trees of the 12- and 14-inch
timber has gradually moved into areas of lesser diameter classes. Such trees are too small to con-
value; and as stumpage became scarcer and higher tain any Grade 1 standard logs and even medium-
priced, more timber of poorer quality was hat- sized hardwood trees of the 16- and 18-inch di-
vested. An example of this situation is apparent ameter classes seldom carry more than 5 percent
in the gradual development of the Douglas-fir of their volume as Grade 1 saw logs. The volume
subregion. Here, much of the better timber ca- of hardwood trees in the 20-inch and larger di-
eurred at lower elevations in the Puget Sound, ameter classes represents less than 30 percent of
Grays Harbor, and Lower Columbia River areas, the total hardwood sawtimber volume. Even so,
As this timber has been cut, logging has moved to the volume in larger trees is relatively greater in
higher elevations on the western slopes of the hardwoods than in softwoods. This is demon-
Cascade Range and to southwest Oregon and strated by the following comparison of eastern
northern California, where per-acre volumes aver- hardwood and softwood volumes in the 12-inch
age less and timber quality is generally lower, and larger diameter classes:

Small Trees Lack Quality Softwoods(percent)Hardwoods(percent)
12- and 14-inch trees ................ 56 42

For lumber, veneer, and similar end uses, small 16- and 18-inch trees ................ 28 30
size is an important limitation. Many small 20-inch and larger trees ............. 16 28
trees are defect-free and will improve in quality
if left to grow. However, the prevalence of small Total ........................... 100 100
trees, particularly in eastern softwoods, has an Tree size is not yet a major factor in the West
important bearing on present supplies and on the and in Coastal Alaska. Softwoods in the 32-inch
future outlook for high-quality timber, and larger diameter classes contain about half of
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western sawtimber volume (table 86). Redwood, 20-inch and larger diameter classes decreased 42
Douglas-fir, sugar pine, and western white pine percent in number; 12-inch softwood trees num-
sawtimber trees, on the average, are bigger than bered only 5 percent less in 1948 than in 1935.
sawtimber trees of other western species. Coastal Among the Mississippi hardwoods, decreases were
Alaska has relatively fewer large sawtimber trees substantial in the 16-inch and larger diameter
than the West, only one-third of the Alaskan classes. Between the 1936 and 1953 surveys in
sawtimber being in 32-inch and larger trees, the Lake States, the proportion of sawtimber

The data point to a continuing decrease in the volume in 16-inch and smaller trees increased as
diameter of the average sawtimber tree. For ex- follows: sugar maple from 44 percent to 61 per-
ample, the forest survey in Mississippi showed cent, yellow birch from 36 percent to 55 percent,
that between 1935 and 1948 softwood trees of the and white and red pine from 46 percent to 68 per-

cent. In the South Atlantic Region, between the
TABLE 85.--Distribution of live sawtimber volume initial survey in the 1930's and 1953, the volume

in the East, by species group and tree-diameter of softwood sawtimber trees 20 inches and larger
class, January 1, 1953 declined 31 percent, while the volume in hardwood

trees in the same size class increased slightly.
Diameter class (inches) _ _[n the West, where old-growth provides most

of the timber harvest, gradual decreases in average
Species Total 12 16 20 diameter are to be expected. For example, trees

10 and and and of the 42-inch and larger diameter classes ac-
14 18 larger counted for 55 percent of Douglas-fir sawtimber

-- volume in western Washington in 1933; by 1953
Per- Per- Per- Per- Per- these larger trees represented only 45 percent of

Softwoods: cent cent cent cent cent the total. Thus, even in the young-growth forests
Southern yellow pine__ 100 24 44 22 1( of the East as well as in the old-growth forests of
Other softwoods ...... 100 22 38 21 1_ the West the size of the average trees is declining

- i and the problems relating to quality increase
Total, or average___ 100 24 i 43 21 1_

!..... : -- accordingly.
Hardwoods: i

Oak .................. 100 ...... ! 41 29 3£
Gum and yellow- Cull Trees Numerous

poplar ............ 100 .... 44 33 23

Yellow birch and Eastern hardwood stands have a large over-
sugar maple ........ 100 ..... i 37 30 33

Other hardwoods ..... 100 ..... 44 29 27 burden of cull trees, many of them holdovers from
previous cuttings. The sound wood in these trees

Total, or average___ 100 ..... 42 30 2_ is equivalent to one-fourth of the entire hardwood

.... growing stock. In the South alone, the net vol-Total all species ......... 100 9 42 27 2_ ume of hardwood cull trees exceeds one-third of
the hardwood growing stock. And, of all sound

The estimates of sawtimber volume include the volume hardwood volume in the East, some 18 percent 2_
in softwood trees of the 10-inch diameter class but do not
include hardwood trees of that class, is in cull trees"

Hardwood cull-treevolume as
TABLE 86.--Distribution of live softwood sawtimber proportio_ol-

volumes in the West and Coastal Alaska, by species All-timber
Region Growing stock volume

group and tree-diameter class, January 1, 1953 North: (percent) (percent)

New England ................... 22 17
Diameter class Middle Atlantic ............... 14 11

(inches) Lake States ................... 16 13
Total Central ....................... 20 13Species

Plains ............................ 22 14
12-20 22-30 32 and

larger Average ........................ 18 13

South:
Per- Per- Per- i Per- South Atlantic ................ 29 20
cent cent cent l cent Southeast .................... 42 27

Douglas-fir ................. 18 23 59 I00 West Gulf ..................... 31 21
Ponderosa pine and Jeffrey

pine ........... 20 36 44 100 Average ..................... 34 23
Sugar pine and western

white pine ............... 21 20 59 100 Total East, average ............... 25 18
Other western softwood .... 28 29 43 100

2, These percentages are not equivalent to "cull percent,"
All softwood 23 27 50 100 since the latter includes the sizable volume of sound but

defective material in growing-stock trees.
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Cull trees take up growing space and thus re- For exampl% in tile South the leading softwood
duce the productivity of the forest land. Because type, loblolly-shortleM pine, has been expanding
rotten culls contain proportionately less sound at tile expense of the tongleaf-sIash pine° In turn.
wood than growing stock trees, their net volumes the more aggressive hardwood types, as a result
understate the growing space that cull trees oc- of continued fire protection, are replacing lobtolly-
eupy. For example, in the Southeast and West shortleaf pine in some areas.
Gulf regions, cull trees account for more than one- Because of fire. cutting, hardwood competition.
fifth of the total basal area of all trees in tile 6-inch and lack of seed sources, white pine. once the
and larger diameter classes. About every fifth prominent forest type in the Lake States, has
tree of sawtimber size in the Central Region is a been reduced to about a million acres. The aspen-
cull. In New England, where hardwood culls birch type has come in instead. In the young-
make up 17 percent of live-tree net volume, they growth spruce-fir stands of the Northeast, hard-
represent more than 22 percent of the gross woods tend to supplant softwood. The net effect
volume, of these shifts has been a gradual reduction in the

The inventory of cull hardwood in the East has eastern softwood acreage and an increase in hard-
been gradually changing. In some regions, stand wood acreage. The shifts will be even more
quality has been raised by the expanding use of noticeable in the future as young growth matures.
low-quality hardwood trees for pulp-making. In The relationships between species composition
the Southeast, where successive estimates are and timber quality are also apparent in the East.
available, stand deterioration seems to be con- Wherever resurveys of large forest areas have
tinuing. Here, the original surveys found 77 per- been made they have shown that the proportion
cent of the total sound hardwood volume in grow- of better quality species in the sawtimber volume
ing stock trees and 23 percent in cull trees. By inventory has generally decreased, while the pro-
1953 the sound-wood proportion in growing stock portion of poorer quality species has increased.
trees had dropped to 71 percent and the cull-tree They bear out the general observation that cut-
percentage had climbed to 29. Heavy cutting of tings that are concentrated on preferred species or
the better trees had reduced tile level of growing high-quality trees often lower stand quality, be-
stock. Left to grow, the cull trees increased in cause more of the area is taken over bv the less
volume, desirable species that remain, or sprout, or seed-in.

Compared to hardwood, cull trees of softwood Type and species changes are also taking place
species occupy a small proportion of softwood in the West. Lodgepole pine has formed dense
stands. In the West, 3 percent of the total sound stands following fire in some other softwood types.
volume of softwood is in cull trees; in the East, Through cutting of white pine and not the asso-
cull trees account for 5 percent of the sound soft- elated species, other softwoods now predominate on
wood volume. Only in Coastal Alaska are the many former white pine areas in the Northern
softwood forests characterized by a large volume Rocky Mountain Region. Because of blister rust.
in cull trees some 22 percent of the total sound some white pine stands have also been giving way
volume in that region. However, in all regions to fir and larch. In local areas in the Pacific
the sound wood volume of softwood growing stock Northwest, as the Douglas-fir type passes maturity
includes much material that is unsuited for saw- western hemlock invades and appears in great
log use because of small size or poor form. abundance. Ponderosa pine, a preferred species.

has lost ground to white fir, which in the West is

Better Quality Species Diminishing exceptionally aggressive following logging.
These are only a few examples of changes in

Composition of timber volume by species and forest types and species composition that could be
distribution of area by forest types are not exact cited to show declines in stand quality and losses of
criteria of stand quality, but for most end uses potential productivity of the {orest site. Changes
some species and types are generally considered that indicate improvement in stand quality are
more desirable than others. The available evi- less numerous probably because most such
dence shows that the more aggressive but less changes take place very slowly. Although it is
desirable species are tending to displace preferred difficult to appraise the magnitude of such changes,it is apparent in both the East and the West that
species in both the East and the West. the more aggressive but less desirable species are

In the East, many of the young-growth forest tending to displace preferred species.
types are not especially stable. As a result of
disturbance due to cutting, fire, grazing, or insect TRENDS IN TIMBER VOLUME
and disease infestations, some species are favored
and the type tends to change. Even without dis- From time to time since 1895, estimates have
turbance of any kind, most young-growth types been made of the volume of standing timber in
tend to change with time as short-lived species (tie the United States. Occasionally, a series of
out and as conditions for regeneration are altered, estimates, such as the following, have been pre-
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seated as evidence of past trends in the Nation's ing on tile comparability of periodic timber volume
timber supply" estimates.

VoZ_me VoZ'_me Another factor has been the changing definitionestimate estimate
Year (billion bd.-ft.) Year (billion_.-Z.) as to what constitutes forest land. Consequently,
1895 _............... 2, 300 1930 7 1, 668 at times, estimates of the commercial forest area
19022............... 2, 000 1938 8 1, 764 have increased, and at other times they have de-
1905 a............... 1, 970 1945 " 1, 621 creased, thus changing the estimate of the supply
1908 _............... 2, 500 1945 10 1, 601
19095................ 2, 826 195a 1, 968 of merchantable timber. Changes in land use as
1920 6................. 2, 215 the result of land clearing or abandonment are

Fernow, B.E. Facts and Figures Regarding Our Forest involved too in determining timber volume.
Resources Briefly Stated. U.S. Dept. Agr., Div. Forestry Improvement in timber inventory procedures
Cir. 11, 8 pp. 1896. has also been a factor. Use of more accurate base

" Economics of Forestry. 520pp. 1902. New maps, of aerial photographs, and of scientificYork.
Defebaugh, J.E. History of the Lumber Industry of sampling methods revealed inadequacies of older

America. 2 v. 1906-07. Chicago. estimates and the danger of comparing them.
4 Kellogg, R.S. The Timber Supply of the United States. Finally, the progress of the national Forest

U. S. Dept. Agr. Forest Serv. Cir. 166, 24 pp., illus. 1909. Survey since 1930 has been a major factor in re-5 U. S. Dept. Commerce and Labor, Bur. Corps. Sum-
mary of Report of the Commissioner of Corporations on the fining the successive estimates. As each periodic
Lumber Industry. PI. I, Standing Timber. 38 pp., illus, appraisal was made in 1938, 1945, and 1953, the
1911. forest area covered by the national survey project

6 U. S. Forest Serv. Timber Depletion, Lumber Prices, has increased. Thus, the published reports
Lumber Exports, and Concentration of Timber Ownership. inevitably lack comparability.Ed. 2. Rpt. on Sen. gas. 3tl, 66th Cong., 2d Sess. 73 pp.,
illus. (tapper Rpt.) 1920.

7_ A National Plan for American Forestry. Sen.
Doc. 12, 73rd Cong., 1st Sess. 2 v., 1,677 pp., illus. (Cope- Data Adjusted for Comparability
land Rpt.) 1933.

s Cong. U. S., Joint Committee on Forestry. Forest
Lands of the United States. Sen. Doc. 32. 77th Cong., Taking into account, to the extent possible, the
1st Sess. 44 pp., illus. (Joint Congressional Committee factors noted above, the 1945 data in published
Rpt.) 1941. reports were adjusted to bring the estimates into

9 Woods, J.B. Report of the Forest Resource Appraisal. accord with 1953 standards. The method of ad-
Amer. Forests 52: 413-28. 1946. justment varied between States, depending upon10 U. S. Dept. Agr. Forest Serv. Forests and National
Prosperity. Misc. Pub. 668, 99 pp., illus. 1948. (Re- the Forest Survey and other data available. The
appraisal Rpt.) adjustments were admittedly crude for the30 per-

While trends may seem apparent, all of the cent of the commercial forest area where ForestSurvev data were weakest. Elsewhere it is be-
published estimates of sawtimber volume actually
lack direct comparability. However, since 1928, lieved that the Forest Survey provided a reason-
when a national forest survey was authorized by ably good basis for adjusting or reconstructing the
Congress, the measurement of timber volume by 1945 estimate through providing for major area
board-foot and cubic-foot units has been extended changes, lowering the diameter limit for sawtim-

bar, interpolating between original survey and
to many forest regions. Each subsequent na- resurvey data where possible, projecting back-tional estimate has been based more and more
upon this forest survey, ward 1953 data using growth rates and estimatedannual cut, and using what other data subsequent-

The reasons for lack of comparability are many ly became available.and complex. Briefly, though, they may be sum-
marized as follows: As efforts have progressed to

measure accurately the timber supply, utilization Apparent Overall Changes Show
standards have changed, so that the sawtimber
and growing stock volumes based on these stand- NO Discernible Trends
ards have changed too. For sawtimber trees, the
earlier studies used higher diameter limits than The comparison of adjusted figures for 1945
the more recent studies. Likewise, the percent of with the 1953 estimates suggest the possibility
defect permitted in merchantable timber is higher that the total growing stock volume has increased
now than formerly, and some species once con- about 2 percent in the eight-year period, Whereas
sidered as noncommercial are now included in the the volume of sawtimber has declined about 2
commercial group. These and other changes in percent (table 87). However, it would be inap-
utilization standards have a most significant bear- propriate to draw any definite conclusions from
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TABLE 87.---TT'ends in timber vo/umey_r co_ti_/_c_*_ta_ these results because sampling errors associated
United States, 1945-i953 with the t953 estimate or possible inaccuracies in

deriving the adjusted 1.945 figure would, in all
GROWINGSTOCK probability, tend to nullify the significance of any

1 I such small overall changes.
1945, t 1945, I Appar- It is believed that more reliance can be placedSpecies group as pub- I ad- 1953 ent

lished _ usted change, on the volume changes indicated for broad species
1945-53 groups, particularly eastern hardwoods and west-

_ . ern species. Perhaps most significant: is the
Bil- Bil- Bil- apparent increase m eastern hardwoods a 17-
lion lion lion percent gain in growing stock and a 9-percent gain

cu. ft. :u. ft. cu. ft Percent in sawtimber. The apparent decline in western
Eastern hardwoods ....... 147 129 151 17 species amounted to 5 percent for both growing
Eastern softwoods ....... 84 74 74 ...... stock and sawtimber since 1945. While the
Western species ......... ..........239 287 274 --5 actual amount of change may be somewhat more

Total ................ 470 499 499 2 or less in either instance, for the reason noted in
the preceding paragraph, it nevertheless seems
highly probable that the trends are correctly

SAWTIMBEt_VOLUME indicated.
To the extent that the apparent increase in

Bil- Bil- Bil- eastern hardwoods has resulted in displacement oflion lion lion

bd.-ft, b_-5f_. bd.-ft. Percent the already scarce softwoods, additional hardwoodEastern hardwoods ...... 299 381 9 volume may be an undesirable trend. The de-
Eastern softwoods ....... 260 247 I 242 --2 cline in the volume of western species reflects a

Western species ......... 1, 042 l, 408 ., 345 -5 logical trend that may not be arrested until suchTotal ................ 1, 601 _ _------_2 time as more second-growth timber gains in
volume and area and replaces present old-growth

u. S. Forest Service. Gaging the Timber Resource of sawtimber stands. Eastern softwoods appear to
the U. S., Rpt. 1 from a Reappraisal of the Forest Situa- have leveled off in both growing stock and
tion, 62 pp., illus. 1946. sawtimber.
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GROWTH AND UTILIZATt[ON

George F. Barks

C. Edward Behre 27a

Essential to an appraisal of the timber situa- prominently featured in the discussion of the
tion is information on annual timber growth, growth and utilization characteristics of the
mortality, amount cut and used, and the volume timber situation than is growing stock.
cut but left unused in woods and mills. In the The United States is passing from the era in
long run, our timber needs can only be met by which its needs for timber products could be met
growing as much timber of desired species, size, by eutting the abundant supply of virgin timber.
and quality as will be required. A comparison We now know that timber for future needs must
of annual timber growth and cut gives one measure be grown as an annual crop fl'om the soil. Since
of the adequacy of current timber growth. Analy- timber crops require years to mature, we must
sis of cut in recent years provides a starting point take steps now to assure ample future supplies.
for estimating the size of needed future timber

crops. Knowledge of present losses from fire, ANNUAL TIMBER GROWTH ANDinsects, disease, and other causes gives some
indication of the extent to which better protee- MORTALITY
tion and management may augment the available
timber supply in future years. And study of ANNUAL TIMBER GROWTH
unused woods and plant residues challenges
technological progress to make the timber we cut As with any other crop, the timber that can
go further, be harvested year after year is limited by the

This section presents the available data on amount that is grown each year. But with
current annual growth. It summarizes informa- trees, the harvest in any year does not consist of
lion on mortality, the nature, causes, effects, the timber grown that year. It consists of the
and control of which are discussed in the section accumulated growth of many years in the trees
on Forest Protection. It analyzes timber pro- that are cut. So, if we are to have a dependable
ducts output in 1952, and translates this output harvest, we must develop and sustain a stock of
into the amount of growing stock cut or killed standing timber in a succession of age classes
in logging. It then compares timber cut and which will permit the cut to be taken each year
growth in 1952. Logging and plant residues are in trees of the needed sizes and which, in the
analyzed to show their quantity, character, and aggregate, will have sufficient net annual growth
source, and to ascertain the extent to which they to offset the needed cut.
are being utilized. Finally, trends in timber In the following discussion, annual growth
utilization are appraised to throw light on possi- means the net change in volume of timber for a
bilities for better and more complete use of grow- specified year from causes other than cutting. It
ing stock, greater use of cull and dead trees, includes growth of the timber on hand at the
reduction of plant residues, and better and more beginning of the year, plus the total volume of
complete use of them. young timber reaching poletimber or sawtimber

Pertinent to the analysis throughout is tile role size during the year (commonly referred to as
of sawtimber in the Nation's timber economy, ingrowth), minus the mortality occurring during
Currently, about 84 percent of the timber cut is the year.
from sawtimber, and there are strong indications As used in this report, annual growth differs
that sawtimber will continue to play about the from growth as defined in the 1945 Reappraisal
same relative role in our timber-product needs project in that it is net growth 2s exclusive of
of the future. Therefore, sawtimber is more losses from fire, disease, insects, and other causes.

On the Reappraisal project, all losses from fire.
27 The text and included tables deal chiefly with regional,

sectional, and national data. More detailed statistics, 28 For those interested in determining gross growth, it
including data for individual States, are presented in the can be derived by combining net growth and mortality
appendix, p. 499. estimates presented in the following tables or from tables

27_ Mr. Behre retired Oct. 1, 1955. presented in the appendix.
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epidemic losses from insects and disease, and. ab- cent of the growing-stock growth. Growth in the
normallossesfrom othercauseswerenot deducted West stilltends tobe helddown by the largere-
from growth, but were includedas part of the siduum of virgin timber,which has littlenet
drain?9 growth. In the East,annual growth reflectsthe

adverseresultsof pasttreatment. In theirpres-
The South Leads inAnnual entrundown condition,easternforestsareproduc-

Timber Growth ing much less than they are capable of.
Softwoods, generally more desirable tlhan hard-

Annual growth of sawtimber in 1952 totaled 'woods, account for 59 percent of the sawtimber
47.4 billion board-feet for the United States and growth, but only 49 percent of the growing-stock
Coastal Alaska. The corresponding growth for growth. The larger proportion m sawtimber
growing stock was 14.2 billion cubic feet (table 88). growth is related primarily to the fact that the

About half of the growth of both sawtimber and mmlmum size of sawtimber trees in the North
growing stock occurs in the South, which has only and South is lower for softwoods than for hard-
40 percent of the commercial forest land. The woods. It is worth noting that hardwoods ac-
West has 24 percent of the sawtimber growth and count for four-fifths of the sawtimber growth in
almost the same proportion of the commercial the North and two-fifths in the South (fig. 58).
forest land. Its share of growing-stock growth, For the reason already stated, hardwoods account
however, is only 19 percent. The North, with 36 for still larger proportions of the growth of growing
percent of the commercial forest land, has only stock.
25 percent of the sawtimber growth and 33 per- The dominant position of the South is due to its

lead in softwood growth; it falls a little below the
29 In addition to losses from fire, epidemics of insects or North in hardwood growth. The proportions fordisease, and other destructive agents, forest drain as re-

ported in the 1945 Reappraisal included commodity drain softwood sawtimber growth are South, 52 percent;
or the amount of forest growing stock cut for various West, 39 percent- North, 9 percent. For hard-products, including the volume knocked down or otherwise
killed in logging and left unused in the woods. Thus, wood sawtimber, the distribution is North, 50

commodity drain in the Reappraisal report is equivalent percent; South, 49 percent; West, 1 percent. The
to timber cut in this report. No term comparable to distribution of growing-stock growth is generallyforest drain or total drain, as used in the Reappraisal
report, appears in this report, similar, but for both softwoods and hardwoods the

TABLE 88. Net annual timber growth in the United States and Coastal Alaska, by section and region, 1952

Growing stock Live sawtimber
Section and region

Total Softwood Hardwood Total Softwood Hardwood
,,

Million Million Million Million Million Million

North: cu. ft. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft.
New England ........................... 878 291 587 1,857 914 943
Middle Atlantic ......................... 1,357 156 1,201 3, 160 470 2, 690
Lake States ............................. 1,180 319 861 2, 693 802 1,891
Central ................................. 1,128 46 1,082 3, 963 249 3, 714
Plains .................................. 116 9 107 401 40 361

Total ................................. ' 4,' 659 821 3, 838 12, 074 2, 475 9, 599

South: i

South Atlantic .......................... 1,908 969 939 6, 880 3, 670 3, 210
Southeast ................................. 3, 056 1,714 1,342 10, 035 6, 679 3, 356
West Gulf ................................ 1,843 881 962 7, 102 4, 146 2, 956

Total .................................. 6, 807 , _ 3, 564 3, 243' 24, 017 14, 495 9, 522
West:

Pacific Northwest:

Douglas-fir subregion ................. 998 943 55 5, 149 5, 010 139
Pine subregion ...................... 329 329 (_) 828 824 4

Total ............................. 1,327 1,272 55 5, 977 5, 834 143
California ............................... 595 539 56 2, 939 2, 895 44
Northern Rocky Mountains ................ 603 591 12 1, 534 1,508 26
Southern Rocky Mountains ............... 220 194 26 728 677 51

Total ................................ 2, 745 2, 596 149 11,178 10, 914 264

Total, United States ......................... 14, 211 6, 981 7, 230 47, 269 27, 884 19, 385
Coastal Alaska ............................... 32 32 (_) 128 127 1

Statistics by States are shown in appendix table 12. s Less than 0.5 million.



Figure 58

North has a somewhat larger percentage than it
has in sawtimber.

Rates of sawtimber growth (growth as a percent-
age of timber volume) are also highest in the South: WESTERNSPECIES

All species Softwood Hardwood
(percent) (percent) (percent)

North ..................... 4. 5 4. 2 4. 6
South ..................... 6. 7 7. 9 5. 5
West and Coastal Alaska ..... 8 .8 .9

It is well known that the most important soft-
woods are rapidly growing species. However, the
present extremely high growth percent for saw-
timber softwoods in the South is partly due to the
predominance of young growth in southern soft-
wood forests and the resulting high proportion of
trees just attaining minimum sawtimber size.
The generally more favorable growing conditions
in the South probably account for the higher
growth rates for hardwoods in that section in
comparison with the North.

The western softwood growth rate is low be-
cause of the old-growth timber, which provides
large base but contributes little to net annual Figure _9 includesCoastalAlaska



establishment of pine which prevailed as wildfires timber volume o On the basis of this volume-
were held in cheek by the spread of organized pro- growth relatio,>ship, it is estimated that the more
tection over the huge area of forest land in the valuable white and red oaks _0 contribute 45 per-
South. In contrast, establishment and growth of cent of all oak sawtimber growth and the tess
softwoods on the smaller gcreage of suitable land •desirable oaks 55 percent.
in the North has been impeded by the presence Beech, yellow birch, and sugar maple, generally
and dominance of hardwoods. White pine. the valuable for manufacture, account for only 10
:most important softwood in the North, dotal- percent of eastern hardwood growth In this
hated the timber economy of _:n earlier period, group, however, beech ....which comprises almost
Yet white, red, and jack pines, as a group, have one-third of the group's sawtimber volume -is
only 5 percent of eastern softwood growth at distinctly less valuable than the other species.
present. Similarly, spruce and balsam fir, for Yellow-poplar, one of the most valuable hard-
years the backbone of the woodpulp industry, woods, makes up only 5 percent of the hardwood
have only 4 percent of eastern softwood growth, growth. To be sure, it is a rapidly growing species,
All other softwoods, chiefly hemlock and cypress, but it comprises only 4 percent of tile hardwood
make up the remaining 7 percent, timber volume.

Thus the five most desirable hardwoods--white

The Oaks Dominate Eastern Hardwood oak, red oak, yellow birch, sugar maple, and
yellow-poplar account for less than a0 percent of

Growth all eastern hardwood growth. If other soft hard-
woods, increasingly used for pulpwood, are added,

The oaks as a group contribute three-eighths of the total is still less than 60 percent. This leaves
eastern hardwood growth and comprise about an more than 40 percent for the less desirable species.
equal proportion of the total hardwood saw-

TABLE 89. Net annual growth of eastern species in Douglas-Fir Dominates Annual Growth
the United States, by species group, 1952 _ ill the West

Douglas-fir, tile country's most widely used

Species group 2 Growing Live saw- species, contributes 39 percent of all the saw-
stock timber timber growth of the West and Coastal Alaska

(table 90 and fig. 59). Two-thirds of this is in
the Douglas-fir subregion of Oregon and Wash-

Million Million ington, where the bulk of the Douglas-fir timber
Softwoods: cu. ft. bd.-ft:

White, red, and jack pine ...... 270 906 is concentrated.
Southern yellow pine .......... 3, 483 14, 155 Ponderosa and Jeffrey pines, the former im-
Spruce-fir.................... 291 742 portant in every western region, account for 16
Other softwoods .............. 341 1, 167 percent of western sawtimber growth.

All softwoods .............. 4, 385 16, 970 Western hemlock, very largely in the Douglas-
fir subregion and Coastal Alaska, is next in line

Hardwoods: with 9 percent.
Yellow-poplar ................ 289 948 The high-priced specialty woods are of rela-
Other soft hardwoods ......... 2, 290 6, 041

_ . tively limited occurrence and do not loom large
Total ...................... 2, .579 6, 989 in western annual growth" White and sugar pines

have 5 percent, and redwood (all in California)
Oak ........................ 2, 478 7, 316 4 percent.
Beech-yellow birch-sugar maple_ 718 1,877
Other hard hardwoods ........ 1,306 2, 939 Other softwoods comprise 25 percent of western

sawtimber growth and 30 percent of growing-stock
Total ................... 4, 502 12, 132 growth. This differential in growing-stock growth

All hardwoods_ 7, 081 19, 121 points toward an eventual higher proportion of
............. these generally less desirable species in the saw-

All species ............... 11,466 36, 091 timber stand.
The growth of western hardwoods, although only

Net annual growth by species groups and regions is 2 percent for sawtimber, comprises 5 percent of all
shown in tables 101 and 102 in this section, and in the western growing-stock growth.
Basic Statistics, tables 33 and 35 of the appendix.

_-Reference to the more important species in other soft- 30 White oak (Ouercus alba), chestnut oak (0. prinus),
woods, other soft hardwoods, and other hard hardwoods cherrybark oak (0. falcata var. pagodaefolia), and Shumard
is found on p. 158. oak (0. shumardii).
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_f"ABL_ 90.---Ne_ _nnu_l growth of western species some cases, the change has been toward an ap-
in the U_dted Sfa_e8 and Coastal Yita_tca, by parent increase and, in others, toward an apparent
8pecie_ group, t952 _ decrease in timber growth.

Factors tending to exaggerate the increase of
annual growth that was probably taking place in-

: Species group 2 Growing Live saw- elude the decrease in the lower limit of sawtimber
stock timber size in one region after another; the increase in

allowable percentage of defect; and the inclusion of
Million Million species formerly omitted and scattered stands of

Softwoods: c_1.ft. bd.-ft, sawtimber and much pole timber formerly over-
Douglas-fir .................. 902 4, 431 looked. In addition to these factors, the crude
Ponderosa and Jeffrey pine .... 3 479 4 l, 841
Western hemlock ............. 237 1, 038 estimate in the Capper Report of 1920 included
White and sugar pine ......... 100 535 only the growth on existing stands and took no
Redwood .................... 77 396 account of the "ingrowth" of timber added to
Other softwoods ................ 833 2, 800 growing stock during the year of estimate. Work-

All softwoods ................ 2, 628 11,041 ing in the opposite direction is the change in the
Hardwoods_ 149 265 present report to net growth after allowing for all

mortality from fire, insects, disease, and other
All species ...................... 2, 777 11,306 causes.

x Net annual growth by species grouI)s and regions is Data Adjusted for Comparability
shown in table 103 in this section (p. 167), and int he Basic
Statistics, tables 34 and 36 of the appendix. Progress of the Forest Survey in recent years,

2 Reference to the more important species in other soft- including resurvey of much of the area previously
woods is found on p. 160. surveyed and improved techniques of timber in-3Excludes 4 million cubic feet of ponderosa pine in the
Plains Region. The total net annual growth of ponderosa ventory and growth calculation, provided a rea-
and Jeffrey pine in the United States is 483 million cubic sonably good basis for adjusting or reconstructing
feet. the 1.944 estimates to bring them into accord with

4 Excludes 16 million board-feet of net growth of pen- 1952 standards. The method of adjustment varied
derosa pine in the Plains Region. The total net annual
growth of ponderosa and Jeffrey pine in the United States depending upon the Forest Survey and other data
is 1,857 million board-feet, available. Generally the adiustments involved (1)

deriving 1944 growth rates rather through adapting
Annual Growth Is Increasing the 1952 rates corrected for changes in mortality

1944 over 1952 or by interpolation of growth rates
The first published estimate of annual timber between successive surveys bracketing 1944, and

growth in the United States appeared in 1920. (2) the application of the 1944 rates so derived to
Revised estimates were .made for subsequent re- adjusted 1944 timber volumes or conversion of
ports on the national timber situation as of 1930, these rates to growth per acre and applying them
1936, and 1944: to the 1944 adjusted acreage by stand-size classes.

Annual growth
Billion Billion Apparent Overall Changes Indicate Favor-

Date: Report: 1 bd.-ft, cu. ft.

1920 ..... Capper .................... 9. 7 6. 0 able Trends

1930 .... Copeland .................. 11.7 8. 9 The comparison of adjusted figures for 1944 and1938 .... Joint Congressional Corn- 32. 0 11. 3
mittee. 1952 provides reasonably strong evidence that

1944 .... Reappraisal ................ 35. 3 13.4 sawtimber and growing-stock growth has increased
1952 .... Timber Resource Review .... 47. 3 14. 2 (table 91). The indications are that overall saw-

For references see section on Forest Land and Timber, timber growth has increased 9 percent and total
page 113. growing-stock growth 14 percent. Whether these

differences represent the actual amount of change
For various reasons, these periodic estimates of cannot be proved because of the possibility of bias

timber growth are not comparable. Changing in deriving the adjusted 1944 figure and sampling
utilization standards, differing definitions as to errors associated with the 1952 estimate. Never-
what constitutes forest land, and improvement in theless it seems unlikely that the error of estimate
timber inventory procedures, which have affected from whatever cause would be great enough to
periodic estimates of timber volume, 3_have like- affect the validity of the indicated trends signifi-
wise affected estimates of timber growth. In cantly.
addition, there were changes in standards and Perhaps even more encouraging is the apparent
techniques applying strictly to growth that were increase in the growth of eastern species--for
reflected in estimates made at different times. In hardwoods a 20-percent gain in growing stock and

3_See discussion in the section on Forest Land and 16-percent gain in sawtimber, and for softwoods a
Timber, p. 113. 16-percent gain in growing stock and an 11-percent
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TABLE 91..---Trends in net a_nuc_f growt,A for' the the greatest share of sawtimber volume, the largest
United States, 79_-52 share of the growth will likewise occur on small

OROWINUSTOCK trees. In the [Bast, for example, about 40 percent
of the hardwood sawtirnber volume and nearly 70

I 1 Appar- percent of the softwood sawtimber volume is in
19}41_- 11944, ad- t952 ant trees of 15 inches and less. tt might logicMly be

Species group _iStPe_ 1 I justed 2 change, assumed, therefore, that from 40 to 70 percent of1944-52 the sawtimber growth of eastern species is on trees

L ....... too small to yield high-quMity logs. To get high-
...... _ grade togs, it is necessary to delay cutting theBdlwn I Bdhon i Billion Percent

cu. ft. t cu. ft. i cu. ft. welt-formed trees until they are 16 to 18 inches in
Eastern hardwoods. 5. 89 ] 5. 89 7. 0S + 20 diameter or larger.
Eastern softwoods_- 3. 94 I 3. 78 4. 39 -t-18

Western species___ - .... quality likewise provide an indication of quality2. 06 / 2. 79 2. 74 --2 Log grades which provide a measure of stand
Total ...... 11. 89 ---i-2_6--_ + 14 growth. About two-thirds of the hardwood saw-

timber volume in the East, for example, is in Grade
SAWTIMBER 3 or poorer logs. While most of this volume is in

small trees that would gain in quality if left to grow

Billion Billion Billion Percent to larger sizes, some of it is in larger trees too poor
] bd.-ft, bd.-ft. I bd.-ft, to put on quality growth. Thus, from a quality

Eastern hardwoods. 12. 08 16. 53 ] 19. 12 + 16 standpoint, whatever growth is added to this share
Eastern softwoods_ 13. 17 ] 15. 25 t 16. 97 + 11 of the volume is largely ineffective.

Western species .... 5. 81 ] 11.57 [ 11. 18 3 On the whole, about one-third of the growth of
--]3_t_/--_._ + 9 eastern hardwoods is believed to be in high-qualityTotal t / logs. However, in Indiana, Kentucky, and Ohio,

I U. S. Forest Service. Gaging the Timber Resource of it has been found that the percentage of net
the U.S. Rpt. 1 from a Reappraisal of the Forest Situa- sawtimber growth in high-quMity logs ranges from
tion, 62 pp., illus. 1946. Published figures of gross growth 14 to not more than 20 percent. In the Lake
were converted to net growth for purposes of comparison States, between 1936 and 1953, the total volume
with adjusted 1944 and 1952 estimates by deducting all
mortMity from fire, insects, disease, and other natural of hardwood sawtimber in Grade 1 logs declined
causes. 40 percent. Decreases ranged from 60 to more

2 Adjusted to bring estimates into accord with 1952 than 80 percent for such hardwoods as sugar
standards, maple, yellow birch, beech, and soft maple, which

more than compensated for the increases in other
.gain in sawtimber. The greater relative increase species, notably basswood 6 percent, oak 25 per-
m growing stock is especially significant because cent, and aspen nearly 200 percent.
it reflects the spread and improvement of organ- There is evidence from successive surveys that
ized protection from fire. less desirable species are tending to displace pre-

With respect to western species, the comparison ferred species in both the East and the West.
suggests the possibility that the growth of both Growth that is accumulating on inferior growing
growing stock and sawtimber has declined slightly, stock of both desirable and inferior species is of
However, defini'te conclusions in this regard are poor quality. Among the oaks, for example,
not justified because the error of estimate might, which contribute three-eighths of eastern hard-
in all probability, be such as to nullify the signifi- wood growth, it is estimated that 55 percent of
cance of changes as small as 2 or 3 percent, the growth is attributable to the less desirable

Growth should increase in the West to the extent specms.
that the old-growth stands are cut and replaced Despite progress in technology to overcome poor
by more vigorous second growth. However, pre- quality, it still takes good wood, with relatively
mature cutting of second growth can offset this

increase, and this is apparently happening on few exceptions, to make the kinds of wood andwood-fiber products needed in our expanding
small, private ownerships in the Pacific Northwest. economy. Although the cut is mainly from the
A major factor tending to hold down growth in the larger and better trees, successively smaller trees
West in 1952 was the severe outbreak of bark are being cut more and more, thus limiting _uture
beetles in the Northern Rocky Mountain Region. prospects for good-quality wood. Growth, on the

other hand, is more uniformly distributed among

Quality of Present Growth Is trees of all sizes.

Declining, In summation, the quality of timber growth,
like the quality of timber, is declining. The trend

There is little quantitative information on which will need to be reversed if quality is not to become
to appraise the quality of present growth. Gen- an increasing problem during the next several
erally speaking, if small sawtimber trees make up decades.
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ANNUAL MORTALITY to-year impacts of severe fires or outbreaks of
destructive insects and diseases. 32

Because of losses from fire, insects, diseases, The annual mortality of softwood sawtimber is
wind, and other causes, net annual growth as about four times that of hardwood sawtimber
reported in the foregoing section is less than the (table 92 and fig. 60). However, softwood grow-
amount of wood actually produced in the corn- ing-stock mortality is not quite twice as great as
mercial forests. The amount, distribution, and hardwood growing-stock mortality. These rela-
rate of this annual mortality is the subject of this tions are approximately the same as for timber
section, volume.

The annual mortality for 1952 is estimated at 3_.These estimates differ slightly from estimates of actual
12.5 billion board-feet of sawtimber, or 3.5 billion mortality experienced in 1952 as reported in the section

cubic feet of growing stock (table 92). This esti- on Forest Protection, p. 185. The differences were entirely
mate ascribes a loss to 1952 on the basis of current in the Northern Rocky Mountain Region, where insect

estimates tempered by known trends over a long losses in 1952 were greater than the trend level, and lossesdue to disease and weather and animals were slightly less.

period of years, exclusive of catastrophic losses. For more detail, see tables 17 and 64 to 68 of Basic Sta-

This concept is adopted to reduce the wide year- tistics in the appendix.

TABLE 92. Annual timber mortality in the United States and Coastal Alaska, by section and region, 1952 1

Growing stock Live sawtimber
Section and region

!

Total ]Softwood Hardwood Total Softwood ttardwood
I

Million Million Million Million Million Million

North: cu. ft. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft.
New England .......................... 298 99 199 645 268 377
Middle Atlantic ........................ 233 64 169 354 115 239
Lake States ............................... 485 122 363 698 209 489
Central ......................................... 102 4 98 312 13 299
Plains ........................................ 28 2 26 70 5 65

Total .......................................... 1,146 291 855 2, 079 610 1,469

South:
South Atlantic ............................. 95 64 31 267 191 76
Sou theast ................................ 314 149 165 841 455 386
West Gulf .................................. 220 85 135 660 326 334

Total ............................................. 629 298 331 1,768 972 796

West:
Pacific Northwest:

Douglas-fir subregion .................. 551 537 14 3, 105 3, 056 49
Pine subregion ........................... 196 196 .......... 932 932 ..........,,

Total ................................... -- 747 733 14 4, 037 3, 988 49
California .................................... 359 336 23 I, 865 I, 811 54
Northern Rocky Mountain ............... 308 306 2 1,475 1,472 3
Southern Rocky Mountain ................. 200 179 21 906 849 57.

Total ............................................... I, 614 I, 554 60 8, 283 8, 120 163

Total, United States ............................... 3, 389 2, 143 1,246 12, 130 9,702 2, 428
Coastal Alaska .................................. 100 100 (2) 392 392 (2)

United States and Coastal Alaska .............. 3, 489 2, 243 1,246 12, 522 10, 094 2, 428

Estimates represent the current level of mortality estimates of actual mortality experienced in 1952 as
indicated by trends over a long period of years as deter- reported in the section on Forest Protection.
mined in 1952. For more detailed statistics see appendix 2 Less than 0.5 million.
tables 17 and 64. These estimates differ slightly from

439296 o=--58_-_11
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North and the West _nd South is even more

marked presumably be(_use of the gre_ter sus-
ceptibility of northern species to windstorm _nd
the early susceptibility of balsam fir to heart rot
and white pine to blister rust.

Insects cause more mortality th_n either fire or

SAWTIMB[R disease in the South _nd West (table 93). In
contr'_st to this, disease c_uses more mortality
than either fire or insects in the North and in
Coastal Alaska.

TABLE 93. Annual mortality of growing stock and
live sawtimber, in the United States and Coastal
Alaska, by cause and by section, 1952

GROWING STOCK

Total,
I United

Cause North South West Coastal States
Alaska and

GROWINGSTOCK CoastalAlaska

Million Million Million MiUion Million
cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.

Fire ..... 36 126 73 1 236
[nsects___ 65 112 766 27 970
Disease_ _ 461 73 190 49 773
Other C__ 584 318 585 23 1,510

Totak_ 1, 146 629 1,614 100 3, 489

SAWTIMBER

Million Million Million Million Million
bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.

Fire ..... 71 294 414 2 781
Insects___ 99 412 4, 224 98 4, 833

includesCoastalAlaska Disease__ 914 233 928 204 2, 279
Other t__ 995 829 2, 717 88 4, 629

Figure 60.--Annual timber mortality, 1952.
Total__ 2, 079 1,768 8, 283 392 12, 522

Eighty percent of the softwood sawtimber mor-_. .

tality is m the West; 30 percent in the Douglas-fir _Estimates represent the current level of mortality indi-
subregion alone. This clistribution of mortality cated by trends over a long period of time as determined in
is related to the concentration of softwood timber 1952. These estimates differ slightly from estimates ofactual mortality experienced in 1952 as reported in the
volume in the West, particularly in the Douglas- section on Forest Protection. The differences were entirely

fir subregion, and to the high proportion of over- in the Northern Rocky Mountain Region in the West,
where insect losses in 1952 were greater than the trend level

mature timber in the West. Sixty percent of the
hardwood sawtimber mortality is in the North. and losses due to disease and weather and animals wereslightly less.
This is a greater proportion than for timber volume _-Weather, animals, suppression, etc.

because the rates of 1952 mortality (mortality as
a percentage of timber volume) are higher in the Causes other than fire, insects, and disease ac-
North than elsewhere: count for 37 percent of all sawtimber mortality

and 43 percent of growing-stock mortality. TheAll species Softwood Hardwood
(percent) (percent) (percent) proportions are higher in the East than in the

North ..................... 0. 78 1.03 0. 71 West. These losses include those from suppress.ion
South .................... 50 .53 .46 and senility as well as those from windstorm, ice,
West and Coastal Alaska ..... 61 .61 .58 animals, etc. 33

. The high rate of hardwood mortality in the Reduction of mortality from fire, insects, and
North is believed to be related to widespread disease is implicit in the more comprehensive and
incidence of birch dieback and oak wilt and early 33Causes of mortality and the full impact of these losses
susceptibility of aspen to stem canker. In soft- on growth are more fully discussed in the section on Forest
wood mortality rates, the difference between the Protection, p. 185.
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more intensive protection that is being provided Some of it is obtained from noncommercial forest
for our forest lands. Reduction of mortality land, some comes from salvage of dead and cull
especially from insects that attack mature timber trees, some is taken from trees below tile minimum
and from endemic diseases--is also implicit in the sizes included in growing-stock inventory or from
more intensive management which is being widely tops or limbs not included in the inventory. In
applied on public and industrial forest holdings in addition to these roundwood sources, residues from
the present economic climate, the manufacture of certain products (such as

lumber and veneer) are used as raw materials for

TIMBER PRODUCTS OUTPUT AND other products (such as woodpulp) or as fuel.
Thus, the term "timber products output" refers

TIMBER CUT to the total output of timber products from all
domestic raw-material sources.

It is encouraging to note that, for the country More than 11 billion cubic feet of logs and bolts
as a whole, there have been substantial gains in were harvested in 1952 (table 94). Of this
timber growth in recent years. Something of tile amount, 9.4 billion cubic feet was from growing
adequacy of this growth can be learned from the stock and 1.7 billion cubic feet, or 15 percent,
quantity, kind, quality, and distribution of current came from cull and dead trees and other round-
timber cut. wood sources not included in growing stock.

The following analysis deals primarily with tim- About half of the timber harvested for fuelwood,
ber depletion due to cutting. Its purpose is to one-third of that for fence posts, and about one-
present statistics on output and source of timber tenth of the pulpwood and round mine timbers
products and analyze timber cut. came from these supplementary sources, thus

saving growing stock.
TIMBER PRODUCTS OUTPUT Plant residues also contributed significantly to

total output. For every cord of fue]wood har-
The American people utilize great quantities of vested as roundwood, the equivalent of more than

lumber, pulpwood, and other timber products each one additional cord came from plant residues.
year. Imports, though sizable in pulp and paper Plant residues supplied tile equivalent of 31.4
products, are not large in comparison with total million cords of fuelwood. They also supplied
needs. Most of the needs are supplied by our own the equivalent of 1.6 million cords of pulpwood,
forests. But not all the domestic output consti- or 6 percent of the total output. Thirty million
tutes a drain on our commercial growing stock, board-feet of lumber and 59 million cubic feet of

TABLE 94. Output and source o/ timber products in the United States and Coastal Alaska, by product, 1952

Domestic outpfft "I t Output from roundwood
4

Product I From Growing Cull, dead
Standard unit Total plant Total stock trees,

residues etc.*

Million Million Million Million Million
units units cu. ft. cu. ft. cu. ft.

Saw logs (for lumber, timbers, Board-foot lumber tally__ 39, 510 30. 2 6, 146 5, 801 345
sawn ties, etc.).

Veneer logs and bolts .......... Board-foot log scale ..... 2, 467 ........... _ 422 392 30
Cooperage logs and bolts ......... do .................. 355 73 72 1
Pull_wood..................... Standard cords .......... 25 1.6 1,823 1, 656 167
Fuelwood _do................. 59 31.4 2, 008 966 I, 042
Piling Linear feet ............. 41 .......... 28 28 (s)
Poles......................... Pieces.................. 6 .......... 88 88 (3)
Posts (round and split) ............... do.................. 306 . 1 194 127 67
Hewn ties .......................... do................. 10 .......... 67 66 1
Mine timbers (round) .......... Cubic feet .............. 81 (4) 81 72 9
Other 5............................. do.................. 227 59. 0 168 125 43

Total 11,098 9, 393 1,705

1 Estimates of domestic output include both roundwood a Less than 0.5 million.
and plant residues. 4 Less than 0.05 million.

2 In addition to cull and dead trees, includes trees of com- s Includes box and shingle bolts, excelsior bolts, turnery,
mercial species less than 5.0 inches in diameter and tops dimension and handle stock, chemical wood, and bolts for
less than 4.0 inches in diameter, and trees from non- other miscellaneous products.
commercial forest land.



miscellaneous producgs were likewise ob_ained rising m all sections of the United States, but
from plant residues, particularly in the South, where it :s now about

half as large as the saw-log output. The output

More Timber Harvested for Saw Lo_s of veneer logs and bolts was ]ikewise at an alltimerecord. In contrast, ghe fuelwood trend is sharply
Than for All Other Products Combined downward.

TIMBER CUT

Saw logs for lumber, timbers, and sawn ties
comprised 55 percent of all the roundwood utilized Timber products output serves as a measure of
in 1952 (table 94). Fuelwood, pulpwood, and the importance of the forest products industries
veneer logs and bolts came next in order, with 18, in national industrial activity. For appraising
16, and 4 percent, respectively. Together these the long-range timber supply situation, however,
4 products accounted for almost 94 percent of the we need to translate output statistics into terms
total. They also account for 94 percent of the of timber cut.
output from growing stock, although here fuel- Timber cut as used here includes not only the
wood drops to third place because much of it is roundwood volume of timber products cut from
obtained from dead or cull trees, growing-stock inventory (table 94) but also the

The 1952 saw-log output, representing 39.5 volume of growing stock cut, knocked down, or
billion board-feet of lumber, was the greatest in otherwise killed in logging and left unused in the
25 years (fig. 61). The 1952 pulpwood output of woods (logging residues).a_
25 million cords equaled the alltime record s, Timber cut is the equivalent of commodity drain in
reached in 1951. Pulpwood output has been the 1945 Reappraisal.

Figure 61
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Anyone familiar with developments in timber only 16 percent. The preponderance of saw-
harvesting will agree that improved practices and timber in the total cut is, of course, understand-
higher prices for timber products have made for able in the light of present low minimum sizes for
closer utilization of the timber cut in recent years, sawtimber--9 inches for eastern softwoods and 11
Yet a substantial volume of the timber cut is never inches for all other species. But it is worth em-
brought out of the woods. In 1952, logging resi- phasizing that even for products that do not re-
dues were almost 1.4 billion cubic feet, or 13 per- quire trees of sawtimber size, much of the cut is
cent of the total growing stock cut (table 95 and from sawtimber: Pulpwood, 56 percent; fuelwood,
fig. 62). Logging residues are discussed more 53 percent; fence posts, 34 percent; and round
fully later in this section (p. 168). mine timbers, 30 percent. The proportion of the

cut of pulpwood coming from poletimber is un-
Major Dependence Is on Sawtimber doubtedly rising as supplies of larger trees are less

readily available to meet the increasing demand.
Sawtimber has always been the backbone of Nevertheless, it generally costs less to cut pulp-

the Nation's timber economy. In 1952, it com- wood from trees over 9 inches in diameter in the
prised 84 percent of the 10.8 billion cubic feet of East or 11 inches in the West than from trees
timber cut (table 95). Poletimber contributed below these sizes;

includesCoastalAlaska

Figure 6,2
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TABLE 95. Timber cut in ff_e U_ifed Stagey and Coastal Alaska, 5y ?roducf and class of material, 1952

I Growing stock 1 S,_wtimber trees Poletimber trees

Product Logging Total Timber Logging Total Timber t Logging

residues cut [products residues I cut productsl residues

Million t _iUio_ Million Million ] Million Million [ Million

Saw logs (for lumber, timbers, cu. ft. ] cu. ft. cu. ft. cu. ft. t cu. ft. cu. ft.78
sawn ties, etc.) ............... 6, 821 6, 566 5, 624 942 I 255 cu'(_'7 [

Cooperage logs and bolts ........ 105 ] 103 70 33 I 2 i i (D 1Pulpwood ...................... 1, 728 1 975 922 53 ] 753 734
9

Fuelwood....................... 1,004t 537 so0 37t 467 46 1 2......... 4 1 (1)
32 31 27 13 t 10 9 iPiling ................. 102 / 92 79 1

Poles .......................... 816!Posts (round and split) ............. 44 41 3 / 87
Hewn ties ..................... 108 106 66 40 / 2
Mine timbers (round) 77 23 ' 21 2 | 54 51

........... 49
Other ................ 157 103 76

, ....... 271. 54

Total_ 10, 757 I 9_69 _ _l_ _

Less than 0.5 million, dimension and handle stock, chemical wood, and bolts for
2 Includes box and shingle bolts, excelsior bolts, turnery, other such miscellaneous products.

Only a little poletimber appears in the cut of supplies (because of rapid tree growth), ample
products normally requiring trees of sawtimber supplies of relatively cheap labor, water resources,
size. Much of this consists of trees knocked chemicals and power, and excellent rail, water,
down, broken, or otherwise killed in the course of and highway transportation. More timber is cut
logging rather than trees actually cut for timber for fuelwood in the South chiefly because the rural
products. Nevertheless, 4 percent of the saw-log people, by virtue of their generally low economic
()utput comes from trees nominally below saw- status, have sustained the use of wood fuel to a
timber size. much greater extent than in other parts of the

country.
The North accounts for 70 percent of the timber

The West Leads in Timber Cut for Saw cut for round mine timbers the only instance

Logs and Veneer, the South for Pulp- where the timber cut is greater in the North than
wood and Fuelwood in the South. However, saw logs for lumber

represent the chief product here as elsewhere, and

Because of the preponderance of large saw- the North surpasses the West in timber cut for
timber, the West dominates the cut for saw logs pulpwood and fuelwood, and for some minor items
and veneer logs and bolts. A little more than like cooperage, fence posts, and hewn ties.

When all products are combined, the Southhalf the timber cut for these products, as well as
16 percent of the timber cut for pulpwood, origi- leads in both sawtimber and growing stock cut in
nates here. The tabulation shows the major items cubic feet, whereas the West is foremost in saw-
of timber cut by the various sections in 1952: timber cut in board-feet (table 96). 35 About 22.5

billion board-feet, or 46 percent of the Nation's
y_rlogs sawtimber cut in 1952, came from the West and

Saw logs Pulpwood Fuelwood and bolts
(billion (million (million (billion Coastal Alaska. The South furnished 19.6 billion
bd.-ft.) cords) cords) _d.-1t.) board-feet, or 40 percent. On the other hand,

North ............... 4. 7 5. 7 3. 9 0. 3 the growing stock cut in the South in 1952 was
hSour ............. 13. 3 13. 2 9. 4 1.0

West and Coastal 5 billion cubic feet, or 47 percent of the Nation's
Alaska ............ 18. 6 3. 5 .3 1.5 total. In comparison, 35 percent of the growing

- stock cut was in the West and Coastal Alaska, and
Total ........ 36. 6 22. 4 13. 6 2. 8 18 percent in the North.

"_ " " .... nThe Southleadsmpulpwoodproductmn because 35 The difference in the ranking m sawtlmber cut 1

the development of the pulp and paper industry cubic feet and board-feet is due largely to the generally
in this section is favored by good location with smaUer timber cut in the South and correspondingly
_es,_ect to the Nat'on's ,_rincinal markets avail smaller board-foot content per cubic foot and to a lessert- . . k' :t' _ ' • - extent to the variation in minimum size for savctimber
able supphes of relatively cheap southern pine (softwoods 9 inches and hardwoods 11 inches in the
timber, reasonable security of future raw-material South and all species 11 inches in the West).



GROWTH AN'D LITILIZATIO_ 157

TABLE 96. Timber cut in the United States and Coastal Alaska, by section and region, and by class o:f
material, 1952

Growing stock
Cut from

Section and region pole- Cut from sawtimber
Timber Timber Logging timber

cut products residues

Million Million Million Million Million Million
North: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. bd.-ft.

New England ............................ 500 455 45 114 386 1, 768
Middle Atlantic ......................... 470 412 58 107 363 1, 795
Lake States ............................. 537 474 63 271 266 1, 240
Central .................................. 405 362 43 112 293 1, 809
Plains ...................................... 28 25 3 10 18 94

Total ................................. 1, 940 1, 728 212 614 1, 326 6, 706
_____ _ -:---:

South:
South Atlantic ........................... 1, 455 1, 262 193 307 1, 148 5, 352
Southeast ................................ 2, 405 2, 077 328 476 1, 929 9, 411
West Gulf ................................ 1, 193 1, 008 185 230 963 4, 836

Total .................................... 5, 053 4, 347 706 1, 013 4, 040 19, 599

West:
Pacific Northwest:

Douglas-fir subregion ................... 2, 031 1,838 193 13 2, 018 12, 221
Pine subregion ........................ 359 321 38 3 356 2, 050

Total ............................... 2, 390 2, 159 231 16 2, 374 14, 271
California ............................... 932 765 167 8 924 5, 724
Northern Rocky Mountains ............... 329 296 33 27 302 1,899
Southern Rocky Mountains ............... I00 87 13 10 90 555

Total ................................. 3, 751 3, 307 444 61 3, 690 22, 449

Total, United States ......................... 10, 744 9, 382 1, 362 1, 688 9, 056 48, 754
Coastal Alaska .............................. 13 11 2 (i) 13 86

.....

United States and Coastal Alaska .............. 10, 757 9, 393 1,364 I, 688 9, 069 48, 840

i Less than 0.5 million.

In the West, practically the entire cut is from ventory barely exceed hardwoods and are deft-
sawtimber. In the South, 20 percent of the cut nitely in the minority in the growing-stock in-
is from poletimber. In the North, as much as 32 ventory. In the North, hardwoods are in greater
percent of the cut is from poletimber and, in the abundance, a fact which is further reflected in
Lake States Region where large timber is scarce, timber cut. Nevertheless, softwoods in the North
the cut of poletimber actually exceeds the cut of are likewise supplying a greater proportion of the
sawtimber, cut in relation to inventory volume than hard-

woods, thus reflecting a continued preference for
softwoods here as elsewhere.

Timber Cut Is Predominantly Of the timber cut for saw logs (6.8 billion cubic
Softwoods feet), about 77 percent was softwoods. Poles and

piling were almost all softwood. Pulpwood, for-

For the country as a whole, softwoods account merly almost entirely cut from softwood, is now
for 70 percent of growing stock cut and 75 percent 16 percent hardwood. Veneer logs and bolts are
of the sawtimber cut (table 97 and fig. 63). The about half softwoods and half hardwoods.
fact that the Nation's timber needs are pretty Hardwoods were cut more exclusively for several
much geared to softwoods might logically be ex- products. For example, hardwoods accounted
pected inasmuch as softwoods predominate in most for 75 percent of timber cut for mine timbers, 72
sections of the country and are preferred for percent for cooperage, and 70 percent for hewn
most products. In the West, of course, practi- ties.
cally the entire supply consists of softwoods. In Because of their abundance and utility, Douglas-
the South, about three-fifths of the cut is soft- fir and the southern yellow pines made up ahnost
woods, whereas softwoods in the sawtimber in- half of all the timber cut in 1952 (table 98 and



TABLE 97. Softwood and hardwood volumes cut ir_ _he _%ited States a_d /]oa_'_ag A_¢sk<_, by pro&_ct, 1952

Growing steck Live sawtimber
Product

Total Softwood Hardwood Total Softwood Hardwood

Million Million Million Million Million Million
cu. ft. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft.

Saw logs (for lumber, timbers, sawn ties, etc.)___ 6, 821 5, 214 1,607 36, 636 28, 890 7, 746
Veneer logs and bolts ........................ 492 251 241 2, 803 1,575 I, 228
Cooperage logs and bolts ..................... 105 29 76 516 143 373
Pulpwood ................................... 1,728 1,460 268 4, 693 4, 252 441
Fuelwood ............. 1,004 243 761 2, 246 595 1,651
Piling ................ ------[---------- [------- 32 30 2 159 148 11
Poles ...................................... - 102 101 1 470 466 4
Posts (round and split) ....................... 131 49 82 218 69 149
Hewn ties.................................. 108 32 76 483 152 331
Mine timbers(round)............... 77 19 58 I00 41 59
Other' ............................ [[----[[]: 157 59 98 516 215 301

Total ................................ 10, 757 7, 487 3, 270 48, 840 36, 546 12, 294

Includes box and shingle bolts, excelsior bolts, turnery, dimension and handle stock, chemical wood, and bolts for
other such miscellaneous products.

fig.9)- Theoaksandthesofthardwoods(yellow-
=,_,___:_" ......_!:_ ....._ _:s_=_s:s _: soft maple, sweetgum, tupelo and black-........._......_;_.,_,_......._,,,_ ......._........._...............t ........._,_......._......_ poplar,

i@' I'IIilI!___i cottonwood and aspen, and basswood) each____ _',_<¢_ _,v_._._® _I_ gum,
_,'-_;_i:.";_'_g:_'li- >'_;_1"_':_!'_*;:' ._v, __,_ ', _)_i.. "_}_;_,_, ._ 'i_[_e :_}__ !_,_ s'_ :__, _ I _ _ '<s_4@<_;';_g}_*,_:'_?,;"_g,'.4_!_

_I!_iI constituted about 10 percent of the total cut and
__ were next in order of importance..,°. _.:: . _,:, _.,.._ • _ .. + .+._ _; • _+ + ._... _}.. ,_.. _ _, .... . ,_z_-_...+ ...... _ ......... s

................................................. billion board-feet or 65 percent of the total saw-

SAWTIMBER timber cut (table 99). Of the hardwoods, the cut
by species was oaks 37 percent; yellow birch,
beecl_, and sugar maple 27 percent; yellow-poplar
and other soft hardwoods 24 percent; and ash,

hickory, walnut, and other hard hardwoods 12
percent (table 101, p. 165). White, red, and jack
pine were the principal softwoods. This group
made up 39 percent of the softwoods cut, spruce
and fir 28 percent, the southern yellow pines 11
percent, and other softwoods including hemlock
and larch 22 percent.

The cut of hardwoods was greatly in excess of
softwoods in all northern regions except New Eng-

GROWINGSTOCK land. The oaks were the principal hardwoods cut
in the Middle Atlantic, Central, and Plains
Regions, Yellow birch, beech, and sugar maple
made up 39 percent of the hardwoods cut in the
Lake States, and the soft hardwoods, chiefly
aspen for pulp, 30 percent.

Softwoods cut in the Central and Plains Regions

were chiefly the southern yellow pines. in tiie
Lake States, about 42 percent of total softwoods
was white, red, and jack pine; 46 percent other
softwoods, mainly hemlock and larch; and 12 per-
cent spruce and fir.

In contrast to other northern regions, nearly
four-fifths of the cut in New England was soft-
woods. About one-half was white, red, and jack

pine and one-half spruce and fir. The principal
hardwoods were yellow birch, beech, and sugar

Figure 63 maple.
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TABLE 98.--Timber cut in: the United States and _!__%_:__:_%_:__®_:_

Species group 2 Growing Live saw- _._;_#_<:_:_"_r_:__:_¢_.___w_;_:_

EASTERNSPECIES
Eastern species: M////on 34////on

Softwoods: cu. f2"57 bd"fl'972White, red, and jack pine ....
Southern yellow pine ........ 3, 029 11, 610
Spruce-fir .................. 243 668
Other softwoods ............ 217 841

Total, softwoods .......... 3, 746 14, 091

Hardwoods:
Yellow-poplar .............. 217 988
Other soft hardwoods ....... 1,055 3, 892

Total ................... I, 272 4, 880

Oak ....................... 1,292 4, 894
Beech-yellow birch-sugar

maple ................... 325 1, 290
Other hard hardwoods ...... 358 1, 150

Total ................... 1,975 7, 334

Total hardwoods ........... 3, 247 12, 214 WESTERNSPECIES

Total, eastern species ........... 6, 993 26, 305

Western species:
Softwoods:

Douglas-fir ................ l, 966 11, 962
Ponderosa and Jeffrey pine__ 605 3, 603
Western hemlock ........... 377 2, 225
White and sugar pine ....... 97 609
Redwood .................. 163 987
Other softwoods ............ 533 3, 069

Total, softwoods .......... 3, 741 22, 455

Hardwoods .................. 23 80
Total, western species ........... 3, 764 22, 535

All softwoods .................. 7, 487 36, 546
All hardwoods .................. 3, 270 12, 294

All species ..................... 10, 757 48, 840

Timber cut by species groups and regions is shown in Figure 64
tables 101, 102, and 103, of this section, and in the Basic
Statistics, tables 47, 48, 51, and 52 of the appendix.

Reference to the more important species m other soft-
woods, other soft hardwoods, and other hard hardwoods is South as a whole. As would be indicated by its
found on page 158 of this report, occurrence, the cut of yellow-poplar is confined

In the South, the southern yellow pines ac- chiefly to the South Atlantic and Southeastern
counted for practically the entire cut of softwoods Regions. The oaks supply one-half the total
(table 102, p. 166). These species have for years hardwood cut in the West Gulf as compared to
been one of the count .ry's mainstays for lumber two-fifths in the other two regions.
and now assume this role also for pulp. In addS- In the West, about 53 percent of the total cut

tion, they are in considerable demand for poles, was Douglas-fir (table 103, p. 167). Like the south-
piling, and container veneer, and supply the ern yellow pines, this species is used principally
Nation's entire output of naval stores. The oaks for lumber, but substantial quantities go into
contributed 42 percent of the hardwood cut, veneer, pulp, poles and piling, and a variety of

yellow-poplar 10 percent, other soft hardwoods other items. Because of its great utility and be-
38 percent, and other hard hardwoods 10 percent, cause most of it is old-growth quality timber,

The relationship of cut by species is about the Douglas-fir is considered to be the most widely
same in each of the southern regions as in the used commercial species in the world.

439296 0 58 .12
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TAmm 99.---Timber cwt i'n, t£e U_itet_ ;5:taresa_,d (]o_tat Alas'I:% b?j ,_%_L_wood3a_,d £a'rdwood_ and by section
a_,I r'egio_ I952

Growing stock Live sawtirnber
Section and region 1

I Total Softwood Hardwood Total [ Softwood Hardwood

Million ?dillio n Million Million Million Million

North: cu. ft. cu. ft. cu. ft. bd.-fl, bd.-fl, bd.-ft.
New England .............................. 500 361 139 1,768 1, 381 387
Middle Atlantic .......................... 470 130 340 1,795 508 1,287
Lake States ............................. 537 188 349 1,240 384 856
Central ................................. 405 17 388 1, 809 85 1,724
Plains ................................... 28 4 24 94 12 82

Total ................................. 1, 940 700 1, 240 6, 706 2, 370 4, 336

South:

South Atlantic ........................... 1, 455 916 539 5, 352 3, 360 1,992
Southeast ............................... 2, 405 1, 479 926 9, 411 5, 724 3, 687
West Gulf ............................... 1, 193 651 542 4, 836 2, 637 2, 199

Total ................................. 5, 053 3, 046 2, 007 19, 599 11, 721 7, 878

West:
Pacific Northwest:

Douglas-fir subregion .................. 2, 031 2, 022 9 12, 221 12, 169 52
Pine subregion ...................... 359 359 (') 2, 050 2, 050 (9

Total ............................. 2, 390 2, 381 9 14, 271 14, 219 52
California ................................. 932 921 11 5, 724 5, 704 20
Northern Rockv Mountain ............... 329 328 1 1, 899 1, 897 2
8outhern Rocky Mountain ................. 100 98 2 555 549 6

Total .................................. 3, 751 3, 728 23 22, 449 22, 369 80

Total, United States .......................... 10, 744 7, 474 3, 270 48, 754 36, 460 12, 294
Coastal Alaska ............................... 13 13 .......... 86 86 ..........

United States and Coastal Alaska .............. 10, 757 7, 487 3, 270 48, 840 36, 546 12, 294

' Less than 0.5 million.

Ponderosa and Jeffrey pine accounted for 16 holds in the Northern and Southern Rocky
percent of timber cut in the West. Containers, Mountain Regions.
plywood, and millwork are important uses. Next In Coastal Alaska, however, the cut has been
n order were western hemlock, primarily for pulp heaviest in spruce, even though there is a greater
(10 percent), redwood for lumber specialties (4 volume in western hemlock. This is because
percent), and white and sugar pine (3 percent) lumber, the principal product so far, is cut mainly
_lso for specialty use such as mouldings and pat- from spruce. Western hemlock is just now com-
terns, matches, and sash and door stock. "Other ing into prominence for pulp.
softwoods," including such species as the true firs

for lumber, Sitka spruce for lumber and cooperage, An Increasing Proportion of the Na-
western redcedar for shingles and poles, and lodge- tion's Sawtimber Cut Has Come
pole pine for mine timbers and poles, made up
14 percent of the cut. From the West

The cut by species in various western regions Various national studies dating from 1920occupies about the same order of dominance as
signify that the West has steadily assumed an

does sawtimber volume. Thus Douglas-fir com- increasing share of the s_wtimber cut. In 1952,
prises 72 percent of the total cut in the Douglas- the West supplied about 20 percent more saw-
fir subregion western hemlock .18 percent; pon- timber than it did in 1944. A similar trend is
derosa pine 66 percent in the pine subregion_ apparent in growing stock cut, although the
Douglas-fir 18 percent. A similar relationship West's contribution averages about 11 percent



lower. The sawtimber cut in specified years, tion, substantial percentage increases took place
1920-52, was as follows: ' in the two Rocky Mountain Regions in response

unitea west to the strong demand for softwood lumber. TheStates
(bizzionB_uio_,Per- rising trend in the West will ultimately be re-

Date:t Report:2 bd..It.) be-ft. _,nt versed as the old growth is cut over and as cut is
1920 ...... Capper Report__ 56. 1 ........
1930 ....... Copeland Report___ 54. 6 18. 5 34 more nearly related to forest area and growth
1938...... Joint Congressional capacities of the land. The South will bold

Committee ...... 42. 4 14. 5 34 important advantages when the forest economy in
1944...... Reappraisal ........ 49. 7 18. 8 38 the West, as in other sections, is based primarily1952 ...... Timber Resource Re-

view ............ 48. 8 22. 5 46 on second-growth timber.
i Timber cut is not to be confused with timber drain as In contrast to the West, the cut oi softwood

reported in the 1944 Reappraisal and previous national sawtimber dropped about 16 percent in both
studies, because the drain estimates included not only the the South and North. Of the three southern
amount due to cutting for commodities but also losses regions, tile West Gulf suffered the largest de-
from fire, epidemics of insects and disease, wind, ice, and crease. The decline in the South, as a whole, is
other destructive agents. For purposes of comparability,
only the volume removed by cutting in these various particularly significant in view of the greatly
periods is listed here. increased pulp-mill capacity brought into opera-

For references, see section on Forest Land and Timber, tion during tlle period. The resulting increase in
p. 125. softwood cut for pulp, from 7.2 to 11.8 million

cords between 1944 and 1952, is therefore indi-
Periodic estimates of timber cut are more nearly cated as being almost entirely from poletimber.

comparable than similar estimates of annual The decrease in the cut of softwood sawtimber
growth and even timber volume where changing in the North was more pronounced in the Lake
standards, definitions, and concepts result in States than elsewhere, reflecting the general
considerable differences from one period to an- scarcitv of the larger timber in this region.
other. Changing standards, such as size criteria
for sawtimber, have not affected the estimates COMPARISON OF GROWTH
of timber cut appreciably. However, it was
necessary to deduct the volume of hardwood AND CUT
limbs from the 1944 figures to make them com-
parable to the timber cut estimates for 1952. For tile country as a whole, it appears that saw-

Although output of major products has in- timber growth is not quite equal to cut but that
creased, the total 1952 sawtimber cut of 48.8 growth of growing stock is 32 percent in excess of
billion board-feet was not significantly different growing stock cut (table 100 and fig. 65).
from the 1944 cut of 49.7 billion board-feet: In the near-balance for sawtimber, a growth

deficiency of 8Y_billion board-feet of softwoods is
Total Softwood Hardwood largely hidden by a surplus of over 7 billion board-(billion (billion (billion

bd.-1t.) bd.-/t.) bd.4t.) feet of hardwood growth, mostly in the North.
North ............. 1944 8. 3 2. 8 5. 5 Similarly, ill the near-balance for sawtimber, a 10

1952 6. 7 2. 4 4. 3 billion board-foot excess of growth over cut in the
South ............. 1944 22. 6 14. i 8. 5 East is offset by an 11 billion board-foot deficit

1952 19. 6 11. 7 7. 9 in the West.
West................ 1944 18.s 18. 7 I These figures indicate how misleading an overall1952 22. 5 22. 4 .1

United States ...... 1944 49. 7 35. 6 14. 1 comparison of growth and cut may be. For one
1952 48. 8 36. 5 12.3 thing, the significance of the comparison is quite

different in the West, where there is still a large
The decrease in hardwoods cut between 1944 volume of old-growth timber, from what it is in

and 1952 was due largely to a declining use of the East, where a balance of growth and cut is of
fuelwood and to generally adverse conditions in much more significance.
hardwood lumber markets since World _ar II. Even where applied to specific local or regional
The strong demand for lumber and pulp was situations, comparisons of growth and cut must be
responsible for the increased cut of softwoods, interpreted with caution. The level at which
Not reflected in the figure for softwoods is the comparisons are made are extremely important.
considerable cut of dead and cull trees and plant For example, situations where cutting has declined
residues used for fuel and pulp, which tended to because of limited merchantable timber or other
hold the cut of live sawtimber lower than it might reasons are more likely to show favorable relations
otherwise have been. between growth and cut. On the other hand,

The cut of softwood sawtimber increased only situations where cutting is at a high level because
in the West. The 20-percent rise reflected mainly of active and diversified demand or remaining old
an increase in California, where the cut more growth are more likely to show unfavorable rein-
than doubled between 1944 and 1952. In addi- tions.



Figure 65

The final criterion is a balancing of annual This favorable balance for softwood sawtimber in
timber growth of appropriate species and tree size the South is one of the most significant findings of
with timber cut needed to meet future demands, this report. It augurs well for the future. Never-
Nevertheless, analysis of current growth-cut rela- theless, this favorable growth situation is some-
tions is of value since it contributes to an appraisal what impaired by the fact that it has been
of whether future growth and needs will balance, achieved as much by reducing cut as by increasing

.... annual growth. Both growth and cut are far
SOFTWOOD GROWTH EXCEEDS TIMBER below the productive capacity of the land.

In contrast, growth in the West, almost entirely
CUT IN THE EAST softwood, is only 50 percent of cut. However, in

In the East, annual growth of softwoods, as the present transition from virgin to young timber,
well as that of hardwoods, exceeds the correspond- annual growth should not be expected to equal
ing timber cut for both growing stock and saw- cut. Comparison of growth and cut does not
timber. In the North, the margin for softwood provide a helpful criterion of the situation in the
sawtimber is 4 percent, in the South 24 percent. West.
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TABLE 100. Comparison of net annual timber growth and timber cut in the United States and Coastal
Alaska, 1952 '

Growing stock Live sawtimber

Species group and section
Ratio of Ratio of

Growth Cut growth to Growth Cut growth to
cut _ CUt _

....

Billion Billion Billion Billion
All species: cu. ft. cu. ft. bd.-ft, bd.-ft.

North .................................. 4.66 I.94 2.40 12.07 6.70 I.80
South .................................. 6.80 5.06 I.35 24. 02 19.60 I.22
West and Coastal Alaska ................. 2. 78 3. 76 .74 11. 31 22. 54 .50

Total ................................ 14. 24 10. 76 1. 32 47. 40 48. 84 .97

Softwood:
North ................................... 82 .70 1. 17 2. 47 2. 37 1. 04
South .................................. 3. 56 3. 05 1. 17 I4. 50 11. 72 1. 24
West and Coastal Alaska ................. 2. 63 3. 74 .70 11. 04 22. 46 .49

Total ................................. 7. 01 7. 49 .93 28. 01 36. 55 .77

Hardwood:
North .................................. 3. 84 I. 24 3. I0 9. 60 4. 33 2. 21
South ................................... 3. 24 2. 01 I. 62 9. 52 7. 88 1. 21
West and Coastal Alaska .................. 15 .02 6. 48 .27 .08 3. 31

Total ................................ 7. 23 3. 27 2. 21 19. 39 12. 29 I. 58

t For comparisons by regions, see appendix tables 57 through 62.
2 Ratios computed before rounding.

THE MORE DESIRABLE SPECIES GENER- Ratio of growth to rut
Eastern species: Sawtimber Growing stock

ALLY HAVE THE LESS FAVORABLE Spruce and fir .................. 1.11 l. 20
White, red, and jack pines ...... 93 1.05

GROWTH-CUT RELATIONS Southern yellow pines ......... L 22 1. 15
Other eastern softwoods ....... 1.39 1. 57

Heavy cutting of the more desirable species and Yellow-poplar ................. 96 1.33
limited markets for the less desirable tend to Other soft hardwoods ......... 1.55 2. 17

make the growth-cut relations for the former less Oaks___5.................... 1.49 1.92Beech, yellow birch, and sugar
favorable than for the latter (figs. 66 and 67). maple ..................... 1.46 2. 21

Among eastern softwoods, for example, saw- Other hard hardwoods ........ 2. 56 3. 65

timber growth of white, red, and jack pine re- Western species:
mains less than cut; spruce and fir come next in Douglas-fir .................... 37 .46

Ponderosa and Jeffrey pines .... 51 .79
order with growth not greatly in excess of cut. Western hemlock .............. 47 .63
For the southern yellow pines, the ratio of growth White and sugar pines ......... 88 1.03
to cut is 1.22. "Other softwoods," including the Redwood ..................... 40 .47

less valuable hemlock, have the highest ratio of Other western softwoods ....... 91 1.56Western hardwoods ........... 3. 31 6. 48

growth to cut.
Among the eastern hardwoods, yellow-p_]ar, a

species of specialized value, is being cut somewhat In the West--where cutting is largely in virgin
faster than it is growing. For other soft hard- timber with little or no net growth the smallest
woods--those which have access to pulpwood ratio of sawtimber growth to cut, 37 percent, is
markets but are not generally otherwise under that for Douglas-fir, the most heavily used species.The ratios for redwood, western hemlock, and
pressure--growth is about lY2 times cut. Similar ponderosa and Jeffrey pines are somewhat higher.
ratios appear for the oaks and beech, yellow birch But for "other softwoods," the group that includes
and sugar maple groups which include species
of mixed value. For other hard hardwoods a such less desirable species as white and red fir
group which includes many relatively less desir- and lodgepole pine, annual growth is 91 percent
able species sawtimber growth is 2}{ times the of cut. Western white and sugar pines appear as
cut. Such relations point clearly to an increase an exception to the progression. For these highly
in the proportion of the less desirable species in prized species, the ratio is almost as high as for
our future timber supply. "other softwoods."
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t,herefore, s bslance of eubic,o_foo'_,growt, h _nd cut
OVER CUT ][S ][MPORTANT FOtl COIN,° of "tota,1 _rowin_ stock wilt no_; £ive _ b_lsnce of
TINUED SAWTIMBER BALANCE sawtirnber growth _nd cut, Conversely, with sny-

In t_,ble 100 _nd the preceding text t_bulstion, thing like the present p_ttern of size clssses in
it will be seen t,hst the r_tios of growth to cut for tiraber cut, _, b_t_nce of s_wtimber growth _nd cutwill generally be _eeomp_nied by _ surplus of
growing stock are generally higher th_n corre- growth over cut of tot_,l growing stock.
sponding rstios for s_wtimber. This simply means For this reason, growth-cut r_tios for s_wtimber
that growth-cut bsl_nces 8re better when we con-
sider merchsntsble trees of _11sizes th_n when we _re more significant th_n those for growing stock.
consider only the 18rger 8nd generally higher If sswtimber r_tios ure f_vor_ble, growing-stock
quality trees, ratios 8re likely to be even more so; but a f_vor_ble

Growth is distributed more uniformly thsn cut growing-stock ratio m_y be misleading if the saw-
amon¢ trees of 811size clssses. So long as most of timber relations are not _lso considered.

includesCoastalAlaska

Figure 66 Figure 67
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OTHER SIGNIFXCA2_T ASPECTS REVEALED are _n exception. Much of the hardwood growth

IN SAWTXMBER ANALYSIS BY REGIONS is in timber of small size and poor quality.
i_iddle Atlantic. In this region also, softwood

New England.- In contrast to the overall situ- sawtimber growth falls below the cut (table 101).
gtion in the East., softwoods are being overcut in The overcut, however, is confined to white pine
New Englgnd; sgwtimber growth is only about and southern yellow pine. For softwoods other
two-thirds of sgwtimber cut (table 101). The than the pines, growth exceeds cut by a substan-
overcut is most pronounced in white pine, less so
for spruce and fir. "Other softwoods," chiefly tial margin. The heaviest overcut is in the south-
hemlock, show the most favorable growth-cut ern pine stands of New Jersey. Hardwood growth,
ratio, 96 percent, much of it inferior, is 2.1 times the sawtimber cut.

ttardwood growth is 2.4 times the sawtimber In both the Middle Atlantic and New England
cut, but soft hardwoods other than yellow-poplar Regions, development of markets for the accum-

TABLE 101. Timber cut and net annual growth of live sawtimber in the North, by species group and region,
I952

Species group and item Total, New Middle Lake Central Plains
North England Atlantic States

, . __ --

Softwoods: Million Million Million Million Million Million
White, red, and jack pine: bd.-ft, bd.-fl, bd.-ft, bd.-ft, bd.-ft, bd.-ft.

Cut_ 929 618 149 162 (_) ..........
Growth .............................. 845 298 124 417 6 ..........

Southern yellow pine: 2
Cut_ 257 8 178 .......... 61 1(
Growth ............................. 317 2 107 .......... 184 2_

Spruce and fir:
Cut ................................. 668 560 64 44 .....................
Growth___ 741 426 67 248 .....................

Other softwoods:
Cut__ 516 195 117 178 24
Growth_ 572 188 172 137 59 a 1(

Total, softwoods:
Cut ....... 2, 370 1,381 508 384 85 1
Growth___ 2, 475 914 470 802 249 4(

Hardwoods: I
Yellow-poplar:

Cut ................................ : 174 1 76 .......... 97 ..........
Growth ......... 323 5 155 .......... 163 ..........

Other soft hardwoods:
Cut ................................ 876 86 217 260 283 3C
Growth ............................. 2, 678 70 391 1,239 742 23_

Total, soft hardwoods:
Cut ......... 1,050 87 293 260 380 3(]
Growth ............................. 3, 001 75 546 1,239 905 23(]

Oaks:
Cut__ 1,614 41 486 157 899 31
Growth ............................. 3, 486 125 983 440 1,872 6(]

Beech, yellow birch, sugar maple:
Cut__ -I 1,178 245 409 333 191 (_)
Growth__ 1,722 534 733 158 297 ..........

Other hard hardwoods:
Cut ................................. 494 14 99 107 254 2C
Growth__ 1,390 209 428 54 640 5 c

Total, hard hardwoods:
Cut .................................. 3, 286 300 994 597 1,344 51
Growth ....... 6, 598 868 2, 144 652 2, 809 12_

Total, hardwoods:
Cut ................................ 4, 336 387 1,287 857 1,724 81
Growth ....... 9, 599 943 2, 690 1,891 3, 714 361

Total, all species:
Cut .................................... 6, 706 1,768 1,795 1,241 1,809 9_
Growth .................................. i 12, 074 1,857 3, 160 2, 693 3, 963 401

Less than 0.5 million board-feet, a Net growth of ponderosa pine. The total net growth

_-The species for which the group is named are generally of ponderosa and Jeffrey pipe in the United States is
most abundant, but they may be scarce or absent in some 1,857 million board-feet, including 16 million board-feet
areas. In New England, pitch pine is the chief representa- in the Plains Region.
tive of the southern yellow pine group.
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ulating hardwood growth presents a major chal- TABJ_J_lO2.---Tivn_er cut and net annual grour_]_of
lenge, live sa_timber in tl_e Sourly, by species group and

Lake States.--in the Lake States the softwood region, t952
situation differs from that in New England.

Growth of white, red, and jack pines and of spruce Species group and item Total, South South- West
and fir is greatly in excess of sawtimber cut South Atlantic east Gulf
2_ times for pine and 5}_ times for spruce and ...............
fir (table 101). The demand for jack pine- now
the principal pine marketed in tile Lake States Softwoods: Mil- I Mil- Mil- Mil-

White, red, and jack lion i lion lion liondoes not appear to be keeping pace with the cur- pine: bd.-ft• bd.-ft, bd.-ft, bd.-ft.
rent wave of young timber reaching sawtimber Cut .............. 43 I 30 13 ......
size. Growth ............ 61 I 41 20 ......

In contrast to the generally favorable hardwood Southern yellow pine:Cut ............... 11,353 3, 228 5, 546 2, 579
situation is the unfavorable relation between saw- Growth ............ 13, 838 3, 493 6, 378 3, 967

timber growth and cut of beech, yellow birch, Spruce and fir:

and sugar maple in the Lake States Region. The Cut ................ ?) (9 ..............
cut of these species is more than double the annual Growth ............. 1 1 .............Other softwoods:

growth. This means rapid depletion of the re- Cut ............... 325 102 165 58
maining old-growth hardwood timber. The Lake Growth ............ 595 135 281 179
States Region also differs from most other eastern Total, softwoods:Cut ............... 11,721 3, 360 5, 724 2, 637
regions in an overcut of "other softwoods," chiefly
hemlock, a species commonly associated with HardwoodsGr°wth:.............. 14,495 3,670 6,679 4, 146

beech, yellow birch, and sugar maple. Yellow-poplar:
Growth of oaks in the Lake States is about three Cut ............... 813 400 409 4

times the sawtimber cut. As in the Northeast, Growth ............ 625 383 239 3Other soft hardwoods:
however, much of the oak is of poor quality. Cut ............... 3, 017 662 1,504 851
Growth of soft hardwoods, chiefly aspen, is almost Growth ............ 3, 363 1,018 1,254 1, 091

five times the cut. Markets for aspen still fall far Total, soft hardwoods:
Cut ............... 3, 830 1,062 1, 913 855

short of the available supply. Growth ............ 3, 988 1,401 1,493 1, 094
Central and Plains Regions. In the Central and Oaks:

Plains Regions, growth, predominantly hardwood, Cut ............... 3, 280 804 l, 405 1,071
is more than twice the sawtimber cut (table 101). Growth ............ 3, 830 1, 334 1,257 1, 239

A substantial excess of growth is shown for every Beech, yellow birch,and sugar maple:
species group• Cut ............... 112 23 71 18

South Atlantic._In the South Atlantic Region, Growth ............ 155 38 73 44

sawtimber growth exceeds cut for all species groups Other hard hard-

except yellow-poplar, which is being overcut about woods:Cut ............... 656 103 298 255

4 perceilt(tablei02). There isnot much excess Growth............ I,549 437 533 579

growth for southern yellow pines (8 percent). Total,hard hard-
The most favorablerelation(growth4.2timescut) woods:
a_)nearsin "other hard hardwoods," the group Cut............... 4,048 930 I,774 I,344• • Growth ............ 5, 534 1, 809 1,863 1, 862
wi{ich includes some of the least desirable specms. Total, hardwoods:

Southeast._In the Southeast, not only yellow- Cut ............... 7, 878 1,992 3, 687 2, 199

poplar but also other soft hardwoods and the oaks Growth ............ 9, 522 3, 210 3, 356 2, 956

run counter to the generally favorable growth-cut Total, all species:
situation for the South (table 102). Yellow- Cut ................. 19, 599 5, 352 9, 411 4, 836Growth .............. 24, 017 6, 880 10, 035 7, 102

poplar is being heavily overcut, the other two
groups less so. As in the South Atlantic Region,
the less desirable hard hardwoods have the most , Less than 0.5 million board-feet.
favorable ratio.

The excess of sawtimber growth over cut of percent of sawtimber cut (table 103). Growth of
southern yellow pine is 15 percent--somewhat Douglas-fir and ponderosa pine is only about one-
greater titan in the South Atlantic Region. third of the cut of these species, but growth of

West Gul]._The West Gulf Region shows a "other softwoods" does not fall far below cut.
greater surplus of southern yellow pine growth In this and other western regions, growth_ut
(54 percent) than any other region (table 102). ratios mean little because the large volume of old-
There is a general surplus of hardwood growth, growth timber supports a large cut but contributes
with the har(t hardwoods again showing the high- little to annual growth.
estratio. Calijornia.--In California, the relations are

Pacific Northwest. In the Pacific Northwest, similar to those in the Pacific Northwest, except
the growth of all softwoods has reached about 40 that for "other softwoods" (white and red fir,
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TABLE 103.--Timber cut and net annual growth of live sawtimber in the West and Coastal Alaska, by species
group and region, 1952 '

Pacific Northwest

Total, Northern Southern
Species group and item West and Califor- Rockv Rocky Coastal

Coastal Douglas- Pine nia Morn:- Moun- Alaska
Alaska Total fir sub- sub- tain tain

region region

Softwoods: Million Million Million Million Million Million Million Million

Douglas-fir: bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-fL 3_, bd.-ft.'Cut ................... 11,962 9, 193 8, 827 366 2, 333 393 .........
Growth ................ 4, 431 3, 193 3, 022 171 787 388 63 .........

Ponderosa and Jeffrey pine:
Cut ................... 3, 603 1,497 149 1,348 1,274 475 357 .........
Growth ................. 2 1,841 496 57 439 553 368 424 .........

Western hemlock:

Cut ................... 2, 225 2, 193 2, 172 21 2 9 .......... 21
Growth ................ 1,038 931 911 20 9 27 ......... 71

White and sugar pine:
Cut ................... 609 63 23 40 324 222 ..................
Growth ................. 535 119 98 21 207 209

Redwood:
Cut .................... 987 ............................... 987 ...........
Growth ................ 396 .............................. 396 ......... ------I------- ----

Other softwoods:
Cut ................... 3,069 I,273 998 275 784 798 149 65
Growth ................ 2,800 I,095 922 173 943 516 190 56

Total,softwoods:
Cut ................... 22,455 14,219 12,169 2,050 5, 704 i,897 549 86
Growth ................ ll,041 5,834 5,010 824 2, 895 I,508 677 127

Hardwoods:
Cut ....................... 80 52 52 (3) 20 2 ..........
Growth .................... 265 143 139 4 44 26 51 1

Total, all species:
Cut ....................... 22, 535 14, 271 12, 221 2, 050 5, 724 l, 899 555 86
Growth .................... 11,306 5, 977 5, 149 828 2, 939 1, 534 728' 128

i Growth-cut relations for western species mean little derosa pine in the Plains Region. The total net growth
because of the old-growth timber, which provides a large of ponderosa and Jeffrey pine in tile United States is 1,857
base but contributes litt!e to net growth, million board-feet.

Excludes 16 million board-feet of net growth of pon- s Less than 0.5 million board-feet.

incense-cedar, lodgepole pine, etc.) sawtimber growth. Coastal forests are just entering a period
growth exceeds cut by 20 percent (table 103). of conversion from virgin to managed stands.
This group includes the less desirable species.

Northern Rocky Mountain.--Softwood growth THE RELATION BETWEEN GROWTH AND
in the Northern Rocky Mountain Region is 80 CUT IS GENERALLY IMPROVED OVER
percent of the sawtimber cut (table 103). In
contrast to the usual situation, the relationship is 1944
more favorable for Douglas-fir, white pine, and Because of factors previously cited (p. 149),
ponderosa pine than for "other softwoods." direct comparisons of net growth-cut relations in

Southern Rocky Mountain. In contrast to other 1952 with the gross growth-draiotr relations of 1944
western regions, sawtimber growth in the Southern are decidedly misleading. Adjustment of 1944
Rocky Mountain Region exceeds cut in all species data to 1952 standards corrects for this lack of
groups (table 103) This is a reflection of age- comparability and makes a comparison of 1944 and
class distribution "and stocking conditions and 1952 relations possible.
_imited industrial development of the region. One of the most favorable features of growth-

Coastal Alaska.--Growth in Coastal Alaska, al- cut comparisons with respect to future outlook is
though confined largely to the limited areas of the apparent improvement in both eastern soft-
second-growth timber, is somewhat greater than woods, and eastern hardwoods since 1944 (table
the cut in 1952. This situation will doubtless be 104). Whereas the growth of eastern softwood
reversed now that the pulp industry has become sawtimber was indicated to be about 10 percent
established in Alaska, and will continue until less than cut in 1944, it was estimated to be 21

sufficient cutover area has restocked and reached percent greater than cut in 1952. For hardwoods,
sawtimber size to balance the cut of mature old sawtimber growth exceeded cut in both periods--
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TAm, E lO4.---Sawtimber and growing-,_toc!c drowtt_ a_nd cu_ in cor_tir_eri,_a[O%_ted State_, by specie8 groups,
19_g and [952

Sawtimber Growing s_ock

1944 _ 1952 1944 i 1952

Species

I_atio of " Ratio of ][_atio of _atio of

Volume growthtocut . Volume , growthtocut Volume growthtocut Volume growthtocut
Billion Billion Billion Billion

All species: bd. ft. I bd. ft. cu. ft. cu. ft_

Net ammal growth .......... 43. 4 ___ 0. 88 47. 3 l_i 0. 97 12. 5

Timber cut ................ 49. 7 48. 8 11.5 } 1. 09 10. 8 }
1 4.2

1. 31

Eastern softwoods: [

Netannualgrowth .......... 15.2 .90 17.0 1.21 3.8 } .93 4.4 _ 1. 16
Timber cut ................ 16.9 ) 14. 1 4. 1 . 3.8 .a

Eastern hardwoods:

Net annual growth .......... 16. 6 _ 1. 19 19. 1 _ 1. 57 6. 0 _ 1. 43 7. 0 2. 19
Timber cut ................ 14.0 12.2 4.2 I 3.2 j

Western softwoods:

Net annual growth .... 11. 3 60 10. 9 49 82 70
Timber cut ................ 18. 7 " 22. 4 " 3. 2 " 3. 7 "

Adjusted as noted on p. 149 to make 1944 Reappraisal figures comparable to those of 1952.

by 19 percent in 1944 and 57 percent in 1952. western softwoods) are similar to those for saw
The improvement for both softwoods and hard- timber and are generally more favorable.
woods resulted from the combined effects of These comparisons emphasize three points that
increased growth and reduced cut. have previously been brought out" (1) Overall

Exceptions to this general rule are noted for improvement is due almost entirely to hardwoods;
New England softwoods and South Atlantic (2) the West is under increasing pressure to supply

:i hardwoods (table 105). New England sawtimber the country's need; and (3) the favorable trend
i softwoods had an even less favorable ratio in 1952 in growth-cut ratios for softwoods in the East,

than in 1944; continued depletion of sawtimber while encouraging for the future, must be tem-
growing stock has caused annual growth to pered by realization that the improvement reflects

i decline while cut remained almost unchanged, a decline in timber cut as much as it does an
Likewise, the ratio for South Atlantic hardwood increase in annual growth.
sawtimber was less favorable in 1952 than in 1944
because an exceptional increase in cut outweighed LOGGING AND PLANT RESIDUES
the substantial increase in growth.

Also in contrast to the generally favorable trend Finding use for the wood residues which are
in the East, an opposite trend is noted in western inevitable in logging and manufacture is one of the
softwoods. Whereas sawtimber growth remained most formidable problems in the utilization field.
essentially unchanged between 1944 and 1952, Good progress has been made over the years in re-
cut rose from 18.7 to 22.4 billion board-feet, or ducing the amount of residues left in the woods and
nearly 20 percent. Growth was estimated to be in using residues developed at sawmills, veneer
60 percent of cut in 1944 and only 49 percent of and plywood plants, pulp mills, and other primary
cut in 1952. The greatest drop was experienced forest products establishments. Yet there is still a
in California, where the cut increased greatly great quantity of unused residue, and much that is
while growth remained without material change, now burned for fuel might be put to a better
Western softwood growth was apparently held purpose.
down in 1952 because of accelerated cutting in Difficulties in the utilization of residues are
second-growth stands and abnormally heavy losses largely associated with their location and avail-
from the bark-beetle outbreak in the Northern ability, inadequate handling facilities, and lack of
Rocky Mountain Region. markets. The following analysis presents infor-

Trends in growth-cut relationships for growing mation on quantity, kind, source, and location of
stock (eastern softwoods, eastern hardwoods, and residues and on the present usage of them.
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LOCKING RESIDUES and growing-stock trees knocked down or other-
wise killed during logging and left in the woods.

Each year a certain amount of standing timber In addition to tile residues from growing stock,
is cut for timber products. In the logging process, there is a large but undetermined volume of other
some additional trees are knocked down or other- material left on tile ground following logging
wise killed. Part of the inventory volume that is such as sound cull trees, sound portions of rotten
cut or killed is removed from the woods in the culls, previously dead trees, tops less than 4 inches
form of logs, bolts, or other round products. Part in diameter, and limbs• Thus, while this study
of that which is cut or killed, however, is left un- deals only with logging residues from growin.g
used in the woods. This is the material designated stock, any proposal for possible uses of such rest-
as "logging residues." The term applies only to dues would apply in certain respects to all classes
material that is taken out of the growing-stock of material that may be available.
inventory but left in the woods, unused.

Cutting on a given area may be done for a Quantity, Source, and Location
single product or for a number of products, all at
the same time or at different times, and by the of Logging Residues
same operator or different operators. In logging of
this sort, certain parts of the felled trees may be In 1952, about 1.4 billion cubic feet of logging
utilized for saw logs, and other parts may be residues resulted from cutting for timber products
selected for veneer and pulpwood. Only the parts in the United States and Coastal Alaska (table 95,

p. 156). This is the equivalent of about 17 millionfinally unused are classed as residues• By way of

example, logging residues may include logs missed cords, or 70 percent of the total pulpwood output
in yarding or left at landings; pieces resulting from in 1952. Seventy-five percent was attributable to
breakage; unutilized portions of trees cut, whether saw-log operations, 7 percent to veneer, and the
in the boles or tops down to 4 inches in diameter; remaining 18 percent to all other logging and woods
leftovers in making hewn ties and split products; operations.

TABLE 105.--Ratio of net annual growth to timber cut for sawtimber and growing stock in continental United
States, 1944 and 1952

Sawtimber Growing stock
,,

Section and region Softwood Hardwood Softwood Hardwood

1944 1952 1944 1952 1944 1952 1944 1952
• , .

North ........................ 0. 86 1. 04 1. 47 2. 21 0. 87 1. 17 _ 1. 53 . 3. 10

• 78 .66 1. 38 2. 44 .92' 81 1. 59" 4. 22
New England ............
Middle Atlantic_ - .83 .92 1. 38 2. 09 .84 1. 20 1.68 3. 53

........ .83 2. 09 1. 25 2. 21 .83 1. 70 2. 07 2. 47Lake States
Central__ _......... 1. 88 2. 93 1. 65 2. 15 .89 2. 71 1. 16 I 2. 79
Plains__ - .... 4. 44 3. 33 2. 17 4. 40 .87 2. 25 1. 25 ! 4. 46.................. ._ _

South ................................. .91 1. 24 .99 1. 21 .94 1. 17 1. 30 1. 62,,

• 90 1. 09 1. 64 1. 61 95 1. 06 1. 96 1. 74
South Atlantic ...............
Southeast ....... 86 1. 17 .81 .91 .91 1. 16 1. 21 1. 45
West Gulf .............. -------------- 1. 01 1. 57 .90 1. 34........ .99 1. 35 1. 07 1. 77

West ................................... 60 .49 4. 31 3. 30 .82 .70 _ 10.91 6. 48

Pacific Northwest .................... 41 .41 .................. 51 53 .................,

Douglas-fir subregion ............ 41 .......................... 47
Pine subregion ........ .40 ........................ I .92 '_ ...............

California__ __ _ _ - - - i_ 06- .51 ........... 1. 29 .59 ................
Northern Rocky Mountain .......... -' 1. 31 .79 2. 46 1. 80 .................

Southern Rocky Mountain ........... 1. 47 1. 23 ........ I......... 2. 12 1.98 .................
United States ........................... 75 .76 1. 19 I---i_58- 88 93 1. 43 2. 21,.



On the average, about t3 perce:_ o! t_,_,.>,_,,c__'i_,,_,.,,. ,._._ Woods Utilization Improved
stock cut or killed in logging is left b_. the woods Since 1944
unused: Resigueaae

percent of
Product: t_mbercut In 1944, estimates of drain due to cutting for

Hewn ties ................................ 38 commodities included the limbwood volume in
Cooperage logs and bolts .................... 3t hardwoods. Since limbwood was excluded from
Veneer logs and bolts ...................... 20
Sawlogs ...................................... 15 the estimates of timber cut in 1952, it is necessary
Poles .................................... 14 to deduct the volume of hardwood limbs from the
Piling .................................... 13 1944 figures to make valid comparisons with
Round mine timbers ....................... 6 timber cut in 1.952. On this basis it appears that
Pulpwood ................................ 4
Fuelwood................................. 4 logging residues in the North represented the
Other .................................... 12 same proportion of eommoditv drain in 1944 as

'" of timber cut in 1952--11 percent. Logging resi-
Average all products ..................... 13 dues in the South were 16 percent of commodity

drain in 1944 as compared to 14 percent of timberThe production of hewn ties is traditionally the cut in 1952.
most wasteful of all industries. Residues in rela- While it is reasonable to suppose that there
tion to timber cut are also high (31 percent) in the has been some improvement in utilization in the

roduction of cooperage logs and bolts, chiefly North since 1944, no radical changes are known.
ecause only the best quality logs are selected The same is true for the South, although in this

from the scattered trees cut for cooperage. Thus, section increased demands for pulpwood, and
there is little opportunity for salvage of leftovers improvements in logging equipment and methods,
for other products. Saw-log and veneer opera- probably advanced the limits of utilization more
tions likewise leave comparatively large volumes than in the North.
of residues in the woods--15 and 20 percent, The change towards closer utilization in the

i respectively, of the amount of timber cut for these woods is more pronounced in the West. Here,
products. Due to less exacting specifications for due to strong demands for lumber, pulp, veneer,
such products as pulpwood, fuelwood, mine tim- and other products, such practices as relogging
bars, and posts, residue volumes are naturally and integration of logging operations, aided by
small compared to volume cut. new and better equipment, have greatly broadened

Although more than half of the total volume the opportunities for more complete utilization of
of residues incident to logging occurs in the South, the timber that is cut..
the proportion relative to timber cut is not much The. 1952 estimate for the West indicates that
more there than in other sections of the country, logging residues amounted to only about 12 per-

Percentageof Residues as
totalloaging pereent of timber cent of the timber cut. The 1944 Reappraisal

Section: residues _,a showed nearly three times this amount, or 34
• North ................... 15 11 percent. The 1944 figures, however, includedSouth .................. 52 14

West and Coastal Alaska__ 33 12 most if not all of the sound material left over
from logging without full allowance for (1) cull

Utilization appears to be best in New England, and breakage deductions normally accounted for
where residues constitute only 9 percent of timber in estimating timber volume or (2) material that
cut (table 96, p. 157). It is apparently poorest in would not otherwise qualify as growing stock in
California, in that residues there comprise 18 per- inventory determinations. If, as a result of these
cent of the volume cut--the highest proportion of qualifications, logging residues in relation to the
any region. This is possibly due largely to the cut of growing stock were less by as much as 15
high rate of breakage and other difficulties asso- percent in 1944, the change by 1952 would still
elated with logging the large old-growth redwood
and Douglas-i_r in the northwestern part of the signify substantial improvement..
State. Furthermore, opportunities for integrated
logging and relogging are not as good in California PLANT RESIDUES
as in the Pacific Northwest because the State
lacks pulp mills or other industries that could In contrast to logging residues, plant residues
utilize leftovers from saw-log and veneer operations, include all residues, both coarse and fine, originat-

i Logging residues are widely dispersed at thou- ing in the manufacture of primary forest products,
sands of small logging sites tl_roug_hout the North wl_ether used or not, and regardless of whether
and South, but large concentrations occur at the logs and bolts were from growing stock or
relatively few sites in the West. About 80 per- other sources, such as cull and dead trees. Coarse
cent of the logging residues in this section are, in residues consist of slabs, edgings, trimmings, mis-

_ fact, concentrated in the Douglas-fir region and cuts, cull pieces, veneer cores, and other material
! California. suitable for remanufacture or chipping. Fines,
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on the other hand, are residues generally too small mension and turnery plants, shingle mills, chemi-
for chipping, like sawdust, shavings, wood sub- cal and excelsior plants, and similar establish-
stance lost in barking, chipper rejects at pulp ments. In the aggregate, plant residues totaled
mills, and veneer clippings. 3.4 billion cubic feet in 1952 (table 106). This

The character, quantity, or quality of these volume, which was divided about evenly between
residues may vary broadly from industry to in- coarse and fine, was equal to about 38 percent of
dustry and place to place, as may the opportunity
to use them. Considerable quantities of all kinds
are used as fuel. Lesser amounts are salvaged for TABLE 106.--Plant residues in the United States
pulp, hardboard, or other fiber products, and for a and Coastal Alaska, by kind o] material, and by
variety of other purposes including agriculture, industry source, 1952

l_lant residues constitute a very large source of .....
wood. Although about three-fifths of the volume

Industry Total Coarse Fineis being used for one purpose or another, there are
opportunities for using much that remains and for
the use at higher levels of residues now being Mil- Mil- Mil-
burned as fuel. lion Per- lion lwn

cu. ft. cent cu. ft. cu. ft.
Lumber _ 2, 950 86 1, 466 1,484

Quantity, Source, and Location Veneer 205 6 67 138
Pulp 2..................... 170 51 82 88of Plant Residues Cooperage ................. 40 23 17
Other 3 49 2 23 26

Estimates of plant residues were developed for
all plants engaged in the primary manufacture of Total .............. 3, 414 100 1,661 1, 753
logs and bolts in the United States and Coastal
Alaska. These plants included lumber mills and 1Includes planing mills integrated with sawmills.
integrated planing mills, veneer and plywood 2Plant residues at pulp mills relate only to wood losses
plants, pulp mills, 36 cooperage plants, small di- in storage and in preparing the wood for pulping. Addi-tional losses of wood substance incurred in the various

3ePlant residues at pulp mills relate only to wood losses pulping processes are excluded.
in storage and in preparing the wood for pulping. Addi- a Includes small dimension and turnery plants, shingle
tional losses of wood substance incurred in the various mills, chemical and excelsior plants, and similar establish-
pulping processes are excluded, merits utilizing roundwood.

........ SLABS,EDGINGS

.......... TRIMMINGS,VENEERCORES
OTHERCOARSEMATERIAL

SAWDUST o..._.... _g_,.

SHAWNGSN.......................... VENEERCLIPPINGS_ _:._ _%_

........... _" OTHERFINE _!............ _ MATERIAL _'__

f

N

Figure 68
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all raw materials entering tboe plants as logs and final processing into pulp. Estimates place these
bolts. Coarse residues alone were equivalent in losses at about 7_5 percent of the roundwood
volume to the entire cut of growing stock for pulp-
wood in the United States in 1952. Thm,_: 107. Plant residues in the United States

The great bulk of plant residues is attributable and (;baste! Aladca, by kind of material, and by
to lumber manufacture. In 1952, about 86 per- section and region, 7952
cent of the total volume was found in tiffs industry
(table 106 and fig. 68)• This is not at all surpris- Sectlo_ and region Total Fine
ing, for sawmills consume nearly three-quarters of
all logs and bolts used in primary manufacture Mil- Mil- Mil-
and nearly half the saw-log volume ends up as lion Per- lion lion
residues. Much the same situation exists in all North: cu. ft. cent cu. ft. cu. ft.

regions, since the quantity of logs used for lumber New England ........... 126 3. 7 68 58
in the different regions faI' exceeds the volume Middle Atlantic ......... 143 4. 2 79 64............ 110 3. 2 61 49

Lake States_ 88 2.6 54
used by other industries. And largely for this Central ................. 34

reason plant residues are distributed geographi- Plains .................. 2 2

cally in about the same proportion as sawt,imber -_1 _. 8 264 207cut. Tiros 43 percent of all plant residues were Total ..................
in the West and Coastal Alaska, 43 percent in the _outh:
South, and 14 percent, in the North (table 107). South Atlantic ........... 504 14. 8 241 263

Southeast ............... 663 19. 4 29_ 364
West Gulf .............. 308 9. 0 124 184

Plant Residues in Relation to Input Total .................. 1,475 43. 2 664 811

Are Greatest in Cooperage Manufac- West: I
ture, Least in Preparing Wood for PacificNorthwest:

Douglas-fir subregion __ 842 24. 7 378 464
Pulping Pine subregion ........ 130 3. 8 58 72

Total .............. 972 28. 5 436 536
Although lumber manufacture is responsible for California ............. 372 10. 9 242 130

most of the plant residues volume, residue volume Northern Rocky
as a percent of total roundwood input is not so Mountain ........... 81 2. 4 31 5g
high as for some other products (table 108) For Southern Rocky• Mountain ........... 38 1. 1 21 17
example, residues in the manufacture of cooperage, ---
because of more exacting quality specifications, Total ............. 1,463 42. 9 730 733

are generally greater in relation to the volume of 1, 658 1, 751
• rotal, United States ....... 3, 409 99. 9

logs and bolts processed than for either lumber or _oastal Alaska ............ 5 1 2
veneer.

At pulp mills, on the other hand, relatively United States and Coastal
small losses are incurred from the time the pulp- Alaska_ 3, 414 100. 0 1,661 1,753
wood is received until it is chipped and ready for

TABLE 108.--Plant residues as a proportion of total volume of logs and bolts used in primary manufacture,
in United States and Coastal Alaska, by type of industry and section, 1952

Section Lumber _ Veneer Pulp _ Cooperage Other 3 Total
--

Percent Percent Percent Percent Percent Percent
North ........................................ 42. 2 43. 5 10. 1 65. 7 27. 9 28. 5
South .................................. 56. 1 50. 3 6. 4 51.9 22. 0 39. 8
West and Coastal A.ask,_ .................... 43. 3 46. 0 6. 2 10. 6 40. 5 39. 4
United States and Coastal Alaska .............. 47. 9 47. 2 7. 5 54. 5 29. 4 37. 6

Includes planing mills integrated with sawmills. 3 Includes small dimension and turnery plants, shingle
2 Plant residues at pulp mills relate only to wood losses mills, chemical and excelsior plants, and similar establish-

in storage and in preparing the wood for pulping. Addi- ments utilizing roundwood.
tional losses of wood substance in the various pulping pro-
cesses are excluded.
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volumeY Loss of wood substance due to decay North. This difference appears to be significant
in storage is estimated to vary from 2.5 to 3 but is difficult to rationalize. The higher per-
percent in the South and West to 6 percent in the centage in the South may reflect the greater use
North. Rejects of fines in screening chips may of relatively poor quality logs for container
range from 1 to 5 percent, depending on the veneer, a product which makes up more of the
pulping process. Wood substance lost in barking veneer output in the South than in the North.
_s estimated to range from 1 to 2 percent, depend- These logs generally yield a greater percentage
ing on the method of barking and the use made of of residues than do the better quality logs used
the pulp. for commercial and utility grades and face

Log diameter and mill size are the principal veneers.
variables affecting residues in lumber manu- Residue percentages are substantially higher
facture. Comparatively more residues result in in pulp and cooperage manufacture in the North
sawing small logs than large, whether in large or than elsewhere. For pulp, this reflects tire longer
small mills, simply because a larger share of the storage period and consequent greater storage
log volume is represented in slabs, edgings and losses, and for cooperage it denotes poorer average
sawdust. Large mills, however, are generally quality of the material cut.
equipped for more efficient sawing and machine
operation than small mills are. Small mills and Use of Plant Residues
small timber most often go together. Both are

characteristic of the North and South. Large In 1952, about three-fifths of the total volume
mills, on the other' hand, are more characteristic of plant residues was used (fig. 69). About one-
of the West, where large timber is still found in half of the used residues were coarse and one-half
abundance, fine. Residues have long been burned for domes-

In addition to log size, log quality and type of tic and industrial fuel. In 1952, fuel took 1.7
product affect the amount of residue in veneer billion cubic feet, or 86 percent of all the residues
manufacture. Good veneer timber has become used (table 109). Put another way, the amount
scarce in all sections of the country. As a conse- used for fuel is the equivalent of about 31.5
quence, trees that would be regarded at the lower million cords, or more than half of the total fuel-
margin for saw logs are used to an increasing wood output from all sources. Probably as much
extent for lower grade plywood and containers, as 60 percent of the coarse residues burned for
Under these conditions, more of the log winds up fuel are used for domestic purposes whereas mostas residues despite efforts to save as much as of the fines are burned at industrial plants.
possible in the form of usable veneer by patching Rural areas, such as are common in much of the
and using the poorest material for cores or backing South, Midwest, and Southwest, account for a
in plywood, or for containers, high percentage of the domestic wood used in the

Residues in relation to log input for lumber and form of slabs and similar coarse residues. On
veneer are highest in the South (table 108). the other hand, industrial use is generally asso-
With respect to lumber this may be attributed in ciated with large sawmills and veneer plants
part to the preponderance of small softwood logs where large quantities are directly available.
in the cut, and in part to the poor sawing practices These residues frequently present a severe dis-
prevalent at many of the thousands of small mills posal problem, and often provide the most
which predominate in the area. In the West, of economical fuel where steam and heating require-
course, residues represent a smaller share of the merits are large. This is the situation at many
log volume because larger timber is being cut. of the large plants in the West.The difference between the North and South is

Although plant residues are used mostly for
perhaps due to the fact that the hardwoods that fuel, they have not gone entirely unnoticed for
make up the bulk of the cut in the North average
Somewhat largei_ _han the generalrun of softwoods other purposes. About 5 percent of the totalused volume, for example, was for pulp and 9 per-
cut in the South. cent for a variety of other uses including agri-

Residue percentages in veneer manufacture are culture (table 109). Other than fuel and pulp,
higher in the South than in the West, largely coarse residues were made into cut-up stock,
because southern veneer plants subsist, on much handles, brush blocks, chemical wood, boxboard,
smaller and poorer quality logs thar_ do western lath, fence pickets, particle boards, and many
plants. Residues fromveneer manufacture in other commodities. Fines, though going mainlythe South are also somewhat higher than in the into fuel, were also used in various other ways.

37 Aside from these residues, it is estimated that an Some veneer clippings were pulped. Considerably
additional 40 percent of the wood used by all processes of more fines went into mulches and soil conditioners,
pulping in 1952 was dissolved in the various pulping bedding for livestock, poultry litter, insulation,
liquors or the water used for washing and conveying the wood flour, linoleum filler, metallurgical use, andpulp. About 80 percent of the dissolved material was
recovered and used as fuel or for a variety of byproducts, a wide assortment of other applications.



Figure 69

TAVLV. 109.--Use of plant residues in the United States and Coastal Alaska, by kind o/material and type
o/ use, 1952

Residues used for
Kind of material Total Residue

residues not used
Fuel Fiber Other I Total

,,

Million Million Million Million Million Million
cu. ft. cu. ft. cu. ft. cu..ft, cu. ft. cu. ft.

Coarse__ 1, 661 826 91 69 986 675
Fine___ 1, 753 926 19 101 1,046 707

Total_. 3, 414 1,752 110 170 2, 032 I, 382

1 Includes material for cut stock, handles, brush blocks, poultry litter, soil conditioner, metallurgical use, and
chemical wood, boxboard, particle board, floor-cleaning similar purposes.
compound, wood flour, insulation, bedding for livestock,
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The use of plant residues for pulp is fairly new. Because of the greater number of large plants
Ten years ago there was titt]e chipping of plant in the West and the greater population density
residues for pulp. In 19527however_ the equiva- and better developed outlets in the North, utiliza-
lent of about 1.2 million cords_ or 30 percent of the lion of residues is comparatively higher in these
pulpwood output in the Pacific Northwest, came sections than in tile South (table 111). These
from this source. Residues for pulp had likewise apparent advantages are the principal reasons
gained in the South and North. All together about why 88 percent of the residues used for pulp are in
6 percent of the total pulpwood output in the the West and 44 percent of the utilized residues
United States is derived from plant residues, other than those that go into fuel and pulp are in
mostly slabs, edgings, other coarse sawmill residues the North. Log barkers and chippers now fast
and veneer cores. In addition to pulp, practically coming into use in the South will, however, boost
all the raw m_teriM to supply the recent large ex- the total of residues used for pulp in that section.
pansion of the hardboard industry in the West con-

sists of sawmill and plywood residues. Unused Residues Can Help Meet Addi-In lumber manufacture, about 55 percent of the
residues are used (table 110). The percentage is tional Needs for Timber Products
considerably higher in other industries that have
better outlets for residues or can use them to Greater use of plant residues could mean large
better advantage for fuel. Thus practically all of savings of growing stock. Except for fuel, the
the veneer and pulp mill residues are used} 8 In surface has hardly been scratched and much that
cooperage plants and other mills and plants like is used for fuel could possibly be put to better use.
bolting mills, shingle mills, box plants, excelsior Unused residues, therefore, would seem to offer
plants, and turnery and dimension plants, about substantial opportunities to meet additional needs
70 percent of the residues are used. for products like pulp, hardboard, small dimension,

and miscellaneous items without commensurate
T_BLE llO.--Use el plant residues in the United demands on growing stock.

States and Coastal Alaska, by industry source About 1.4 billion cubic feet, or two-fifths of all
and type o]use, 1952 plant residues, are unused (table 112). This

.... volume is roughly the equivalent of about 12 mil-
Use Relation lion cords, or more than the entire volume of fuel-

of used wood cut from growing stock in 1952.
Industry residues

Fuel Fiber Other_ Total to total TABLE 111. Use el plant residues in the United
residues States and Coastal Alaska, by section and type

of use, 1952
Mil- Mil- Mil- Mil-
lion lion lion lion Per-

cu. ft. CU.Tf_. cu. ft. cu. ft. cent Use RelationLumber 2......... 1,397 146 1, 619 55 of used
Veneer ........... 131 34 15 180 88 Section residues
Pulp 3........... 170 ............ 170 100 Fuel Fiber Other_ Total to total
Cooperage ....... 25 ...... 2 27 67 residues
Other 4 29 (5) 7 36 73........... i

Total .......... 11,752t 110 ]70 '2, 032 60 mil- mil- Mil- M_I-

l lion lion lion lion Per-

' s,. s,.Includes material for out stock, handles, brush blocks, North ............ 252 2 74 70
chemical wood, boxboard, particle board, floor-cleaning South ........... 702 12 44 758 51
compound, wood flour, insulation, bedding for livestock, West ........... 795 96 52 943 64
poultry litter, soil conditioner, metallurgical use, and -- _ --
similar purposes. Total, United

2 Includes planing mills integrated with sawmills. States ...... 1, 749 110 170 2, 029 60
Plant residues at pulp mills relate only to wood losses Coastal Alaska .... 3 (_) 3 48

in storage and in preparing the wood for pulping. Addi- United States and ........tional losses of wood substance incurred in the various

pulping processes are excluded. Coastal Alaska__ 1, 752 110 170 2, 032 604 Includes small dimension and turnery plants, shingle
mills, chemical and excelsior plants, and similar establish-
ments utilizing roundwood. _ Includes material for cut stock, handles, brush blocks,

5 Less than 0.5 million cubic feet. chemical wood, boxboard, particle board, floor-cleaning
compound, wood flour, insulation, bedding for livestock,

38Unlike residues resulting from other types of primary poultry litter, soil conditioner, metallurgical use, and
manufacture, residues in preparing wood for pulping have similar purposes.
little or no particular use other than fuel. 2 Less than 0.5 million cubic feet.
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About 52 percent of total unused .... _ In ether i_:_stauces it m_v mean the development
in the South, 38 percent in the West_ and 10 per- of _ew markets for products that are presently
cent in the North. Since praeticKlly the entire derived from residues.
volume results from lumber manufacture, much
that is in the South and North is scattered among TRENDS IN UTILIZATION
thousands of small mills. In the West, residues

T " n'Sare mainly at large mills in the Dougl_os-fir sub- Failure to get maximum use from the N arm
region and in California. timber resources has been a matter of growing

concern for many years. Fuller use has become
TABLE l l2.--Unused plant residues in the United increasingly vital in the face of diminishing sup-

States and Coastal Alaska, by kind of material plies and expanding requirements for domestic
and by section and region, 1952 timber. Much has been done about it in the past,

- and recent developments promise still greater ira-
Section and region Coarse Fine Total provement in the future.

Better and more complete utilization in the

Million Million Million woods and in the conversion processes is largely
North: cu. ft. cu. ft. cu. ft. activated by economics. The equipment, ma-

New England___ 25 18 43 chines, techniques, and new processes and products
Middle Atlantic ............. 25 27 52 by which better utilization can be accomplished
Lake States_ 5 17 22
Central_ 13 11 24 are mostly the results of research and of industrial
Plains ..................... 1 1 2 experimentation and development. Improve-

...... ments in equipment and methods which have
Total .................... 69 74 143 taken place over the years in the interest of lower-

- ing production costs have in turn contributed toSouth:
South Atlantic .... 109 151 260 better utilization by making more of the raw
Southeast .................. 146 205 351 material profitable to handle. Advances in utiliza-
West Gulf .................. 44 61 105 tion have been further stimulated by expanding

Total_ 29---9-41--'7- 716 markets, tightening supplies, higher stumpage and
..................... log prices, changes in labor and equipment costs,

West: and other economic considerations. New uses for
Pacific Northwest: wood and improvements in primary manufactur-

Douglas-fir subregion ...... 111 115 226
Pine subregion ......... 9 10 19 ing processes and the establishment of more pulp--- _ mills and other wood-using industries have also

Total ..... 120 125 245 influenced the trend by creating markets for ma-
California___ 162 66 228 terial previously left in the woods or unused
Northern Rocky Mountains__ 15 15 3t3
Southern Rocky Mountains__ 8 9 17 at the mills.

Research in forest products utilization can be
Total .................... 305 215 5213 credited with substantial contributions toward

better and more efficient wood use during recent,
United States ................. 673 706 1, 37g
Coastal Alaska___ 2 1 3 years. Pulping processes have been developed

which give higher yields per cord of wood and
United States and Coastal which use a wide variety of "weed" and little-used

Alaska .................... 675 707 1, 38_ species; log grading systems have been, and are
being, devised and tested as tools for product
segregation of logs; many devices and techniques

Plant residues are in a large measure unavoid- have been developed for the more efficient opera-
able in all types of primary manufacture even tion of small sawmills; the machining properties of
with the most modern equipment. Their utiliza- many species have been tested, together with the
tion is complicated by many factors. The lack preferred machining methods; and methods of
of markets is a chief hindrance. And even if modifying wood properties have been found, thus
markets exist, residues must, be available cheaply creating new markets.
and in sufficient quantity; otherwise potential users Much information has been developed on the
may not find it profitable to use them. Most engineering, container, and structural uses for
markets are specialized and very often local or wood, resulting m improved structures arid
regional in character. Thus large concentrations products with more economical use of timber;
such as are found in the West may offer the best glues, gluing, laminating, and sandwich construc-
opportunities for economic use. tion studies have resulted in better service, new

Despite reasonably good current use of plant markets, and increased wood-use economy; air-
residues, there remains the problem of finding seasoning and kiln-drying studies have been re-
profitable ways of using more of them. In some sponsible for superior wood products with de-
cases this may mean finding new uses for residues, creased degrade and waste; the development of
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preservatives and treating methods has greatly it is fast replacing the logging railroad even in
extended the life of wood in outdoor service, thus the _ est. In 1950, considering both distance
reducing replacement requirements; and funda- and volume transported, it was estimated that
mental studies in wood properties, wood structure, about two-thirds of the total job of hauling saw
wood chemistry, and wood physics have developed logs, 70 percent of the total for veneer logs and
a background for many more utilization advances, bolts, and 40 percent of the total job of hauling

pulpwood was done by truck. Probably most of
UTILIZATION IN THE WOODS the logs and bolts that eventually arrived at mill

sites by rail or water were transported part way

Improved Equipment and by truck.The shift froIn rail to truck has been greatly
Logging Methods accelerated by continued improvements in motor-

Changes in equipment and methods of logging trucks, by the construction of public motor high-
have been responsible for a large part of the ways, and by the bulldozer, the tractor grader,
progress made in utilizing material in the woods, and other equipment for building low-cost woods
Fast-working, labor-saving equipment for cutting, roads. Truckhauling and low-cost roads have
skidding, loading, transporting, and road building in turn opened up remote timber and the more
has steadily broadened the limits of profitable scattered stands to profitable logging and have
logging--including better use of defective ma- increased the opportunities for greater salvage
terial, salvage logging following tim main opera- of dead trees and other material formerly con-
tion, and greater integration of logging operations sidered too costly to handle.
wherein parts of trees, suitable for different
products, are distributed to the industries that can Expanding Markets
use them to the best advantage.

Felling and bucking have become largely Expanding markets for pulp and other forest
mechanized. Chain saws, now widely used products have made it pcssible to take from the
throughout the country for felling and l_ucking, woods much previously unsalable material, thus
and power-operated circular saws now prominent lessening the impact on growing stock. Dead
in southern logging operations, have greatly in- and cull trees and trees from noncommercial
creased output per man at generally lower costs, forest land form an increasingly large proportion
In 1950 about 70 percent of the felling and bucking of the cut for lumber, veneer, pulp, fuelwood,
operations in the lumber and pulp industries and posts, mine timbers, and various miscellaneous
about 60 percent in the veneer industry were products. And tops of felled trees, broken and
performed with power saws. Power saws have cull pieces, and other material previously left in
brought about certain improvements in utilization the woods are marketable to an increasing extent
such as lower stumps, greater use of tops, and for such products as pulpwood, fuelwood, posts,
increased use of sound material in otherwise and mine timbers. Currently about 12 percent
cull logs. of the pulpwood in the South is derived from tops

Skidding is now done largely, with tractors, left after logging for other products.
rather than cable-yarding engines. Because
tractors permit greater flexibility in logging,
material considered too costly to operate with Shortages Force Better Utilization
various forms of cable yarding can often be Of Veneer Timber
handled economically with tractors. And, when
handled properly, tractors are also less damaging The veneer and plywood industry offers a
to residual timber or down timber. Tractor yard- particularly fine example of technological adjust-
ing accounted for 55 percent of the total yarding ment to a changing resource. When quality
job in the lumber industry in 1950, 48 percent in timber was more plentiful, only the large clear
the veneer industry, and about one-third in the logs were sought for veneer. But as competition
pulpwood and other industries, developed for quality timber and demands for

Other woods practices such as yarding full veneer and plywood increased, specifications had
tree lengths to a central point for bucking and to be correspondingly lowered. Thirty inches
package handling of logs and bolts, particularly used to be the minimum diameter for softwood
in relogging cutover areas, have been stimulated veneer logs and these logs had to be clear. Now
by the development of suitable equipment, logs as small as 18 inches in diameter and with

Loading is now done faster, more easily, and many defects are used. Sound sections of cull
more cheaply with mobile power equipment, thus trees are also salvaged.
broadening the range of profitability for material Smaller logs also are used for hardwood veneer,

reViously passed up. The job of transporting often only 12 to 15 inches in diameter, and as
gs and bolts has also undergone development, small as 9 inches for some products. Slices are

Motortruck hauling has become so efficient that used to an increasing extent as a means of utilizing



species that, because of irreguh_r _._oai_,._.o_._, splits, the cvero-inereasing demands of the future, advan-
stresses, and brash centers, cannot be handled t,age must be _.akemof every possible opportunity to
well on the lathe, make the timber we have go further. Recent

progress is evidence tha_ many of the problems of
UTILIZATION OF PLANT RESIDUES finding profitable ways of doing this are being

overcome. The outlook is for continued improve-
Improvement in handling and processing equip- ment.

ment, increasing demands for pulp and other Some of the improvement is expected to result
products, the creation of new markets and uses from closer utilization of growing stock in the
for wood, have tended to/increase the utilization woods with a consequent reduction of logging
of plant residues, residues, some through reduction in amount of

During the past few years, pulp mills have made plant residues due to better sawing and other
increasing use of the slabs, edgings, and trim dis- manufacturing practiee_ and more complete utili-
carded at sawmills; and the hardboard industry, zation of plant residues, and some through greater
particularly in the West, has based its expansion use of dead and cull trees. Greater integration
almost entirely on this kind of material. As only of the timber products industries, both in the
limited amounts of bark can be tolerated, there woods and mill, is likewise expected to accomplish
has been increasing use of mechanical and hy- more complete and advantageous utilization of
draulie barkers to remove the bark from logs as the timber that is cut or should be cut. And the
they enter the mills or for later barking of the slabs practice of relogging cutover areas should gain
themselves. While most of the residues used for momentum as better and more suitable equipment
pulp and hardboard come from the larger mills, for handling and transporting the material eeo-
some progress is being made in the utilization of nomieally is developed, and as small portable saw-
slabs and other coarse residues at small centers of mills are employed to a greater extent to process
concentration through the developmentof portable the leftovers on previously logged areas in the
chippers and improved equipment for faster and West.
easier handling. Present trends and anticipated progress in

Veneer cores, already bark free, have become utilization indicate an overall reduction of about
especially attractive for pulp, and their use for 4 percent by 1975 in growing stock needed for a
this purpose has grown steadilv. A similar use given level of output of all products combined.
has developed for veneer clipl_ings, particular!v In other words, the total output which required
on the West Coast, where supplies are plentiful the cutting of 100 cubic feet of growing stock in
and cheap. 1952 will require cutting only 96 cubic feet in

While the growing use of residues for pulp is 1975. Whereas only an improvement of 2 per-
perhaps the most spectacular, other uses for plant cent seems to be a reasonable expectation for
residues have likewise expanded considerably lumber, about a 14-percent improvement appears
in recent years because of growing markets and in the offing for pulpwood, since a correspondingly
scarce timber supplies. Greater quantities of large proportion is certain to come from plant
sawmill and other coarse plant residues, for ex- residues, tops, and dead and cull trees.
ample, are being diverted for remanufacture. This trend in the use of plant residues for pulp
The development of processes and markets for very probably denotes the largest gains in utili-
fine residues like sawdust and shavings has opened zation that can be foreseen. More practicable log
up opportunities for better and more complete and slab barkers will undoubtedly be developed
utilization of these residues, which will greatly extend the market possibilities

Not to be overlooked is the progress made in for use of coarse sawmill residues for pulp and
the use of both coarse and fine residues for char- various types of hardboard. And better and more
coal and a wide assortment of other derivatives efficient equipment for handling residues and
developed in carbonization, extraction, twdrolysis, portable chippers now in the development stage
or other ehemical utilization processes. There has may be expected to substantially increase the
also been a definite trend towards integration of market potentials for residues from small and
industries where the residues of one become the widely scattered concentrations.
raw material for another. Thus through reduced In addition to pulp, the use of plant residues in
raw-material costs, utilization of residues has remanufacture, in agriculture, and in ehemieal
become a more profitable undertaking, utilization may be expected to grow in response

to continuing market demands, and as competition

THE UTILIZATION OUTIX}OK for the available timber becomes more acute. In
this connection it seems reasonable that, as

Full economic use of the entire volume of woods markets and prices improve, much of the residue
and plant residues may never be possible. Yet in volume that is now used for fuel will be sought for

t " IP °building up he Natron s timber supply to meet pulp or put to other more advantageous uses.
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CONCLUSION marked improvement--from 0.90 in 1944 for soft-
woods to 1.20 in 1952, and for hardwoods 1.19 in

THE SITUATION WITH RESPECT TO TIM- 1944 as compared to 1.57 in 1952. The favorable
BER GROWTH AND UTILIZATION HAS growth trends for softwoods in the East must be
IMPROVED tempered by the realization that the improvement

reflects a decline in timber cut as much as it does

The situation with respect to growth and util- an increase in growth. However, the improve-
ization of timber is better than at any previous ment is recognized as an encouraging sign and as
time. The most encouraging signs are (1) the a reflection of the intensification of forestry effort
estimated 9-percent increase in net annual growth in recent years. Such progress holds promise for
of sawtimber, 1952 over 1944, and the 14-percent the future.
increase in the growth of growing stock; (2) tile In the West, growth-cut relations were less
20-percent excess of growth over cut of eastern favorable in 1952 than in 1944, reflecting the com-
softwood sawtimber, largely due to favorable blued effects of a 20-percent rise in cut and a
growth-cut ratios in the southern yellow pines; 3-percent drop in growth due probably to accel-
and (3) improved utilization in both woods and erated cutting of second-growth softwood stands
mills, thus making the available timber supplies and abnormally heavyinsectlosses in the Northern
go further. Rocky Mountain Region in 1952. The adverse

trend represents a setback inaslnuch as growth
Overall growth-cut relations in themselves are should increase as tile old-growth stands are cutbelieved to be misleading. For one thing, they

tend to camouflage the often quite different hard- and replaced by more vigorous second growth.
wood and softwood comparisons. Likewise, the DISTRIBUTION OF GROWTH AND CUT
significance of overall comparisons is distorted by
the inclusion of the growth-cut situation in the Is NOT WELL BALANCED
West, where there is still a large volume of old- Although evidence such as has been cited in the
growth timber. Finally, a balance of overall preceding paragraphs makes it clear that the
growth and c_lt at existing levels has relatively overall situation as to growth and utilization of
little significance when it is considered that future timber has improved, it is important to recognize
demands will entail a need for substantially greater certain qualifications.
growth than at present. In other words, the level
at which such balance occurs is :more important Proportion of Hardwood and of
than whether a balance has been achieved. Never- Inferior Species Increasing
theless, the 20-percent excess of eastern softwood Most important perhaps is tile evidence that
sawtimber growth over cut in 1952 as contrasted composition and quality of annual growth and
to a 10-percent growth deficit in 1944 should be timber cut are not well balanced. Only 25 percent
recognized as an important gain. of the cut is froth hardwoods, but these species

Growth of growing stock in 1952 was 33 percent make up 41 percent of the growth. Such an im-
in excess of cut. This is a natural accompaniment balance will almost certainly mean an increasing
of the near-balance for sawtimber with the present proportion of hardwoods in our future timber
pattern of products cut. So long as most of the inventory. Accumulation of hardwoods while
cut is taken from trees 12 inches or more in softwoods have difficulty holding their own looms
diameter, whereas annual growth is spread rather as a great challenge to tim technology of wood
uniformly among all size classes, an excess of utilization.
growing-stock growth will appear when sawtimber The problem of composition and quality of
growth and cut are in balance, annual growth and of timber used reaches beyond

Sawtimber cut was 2 percent lower in 1952 than the general distinction between hardwoods and
in 1944 although the output, of lumber, pulpwood, softwoods. The more favored species of both
and veneer logs was greater than at any time in hardwoods and softwoods are more heavily cut
25 years. Some of the increased output of lum- than tile less favored species. In the East, for
ber, pulpwood, and veneer logs was offset by a example, such species as white and red pine are
decline in the timber cut for fuelwood, hewn ties, more heavily cut than the less desirable hemlock
and other products. But timber cut was also and larch, and yellow-poplar is cut more heavily
held down by better utilization in both woods and than other soft hardwoods like sweetgum, tupelo,
mills. In addition, 15 percent of the total output and blackgum. Hence, the latter are increasing
came from dead and cull trees and other material at the expense of the former.
not in the growing-stock inventory. Half of the
fuelwood and 6 percent of the pulpwood output Heavy Reliance Placed on
was obtained from plant residues and so did not Small Group of Speciesadd to timber cut.

Since 1944, ratios of growth to cut of both Five leadingspecies, or species groups, consisting
eastern softwoods and h:_rdwoods have shown of southern yellow pine, Douglas-fir, ponderosa



and Jeffrey pine, western t,rue firs, and the oaks plants themselves., Twe, nr,y percent of the input.
comprise the foundation of our timber supplies, about equally divided between logging and mill
In terms of bottl sawtimber and growing stock, residues. ]s not used a_ all,
these species taken together represent a greater
proportion of total cut than they do of either sourceo

• input
growth or volume In terms of sawtimber, they Timber cu_ from growing stock" (percent)
account for nearly-70 percent of the total cut as Softwood......................................................... 55. 0
compared to about 60 percent of the volume and Hardwood ............................................................. 24. 0
growth. In terms of growing stock, the propor ....
tions are only slightly different- two-thirds of the Total ........................................................... 79. 0

Cut from dead and cull _rees _................................. 12. 5
cut and about half the volume and growth. Import equivalent ............................................. 8. 5

Different species show significant variations.
The southern yellow pines, for example, have only Total .................................................... 100. 0
8 percent of sawtimber volume but supply one-
fourth, of the cut and 30 percent of the growth. D_spo_i.tion of
Douglas-fir, on the other hand, with one-fourth i,_put

(percent)
of the volume, likewise contributes one-fourth of Lumber ..................................................... 25. 5
the cut but only 9 percent of the growth. Pulpwood ................................................. 19. 3

In terms of growing stock, southern yellow Other ......................................................... 7. 5

pine with 9 percent of the volume accounts for To_al_ 52. 3
about a quarter of both growth and cut; Douglas- Fuelwood:::__-_-:__:_:_-:.::-.:: i__-_- _211_i1211_ 27. 6
fir has 19 percent of the volume, 18 percent of the Unused:
cut, and 6 percent of the growth; while the oaks Logging residues ' 10. 0

with 10 percent of the volume have 12 percent of Plant residues ..................................... 10. 1

the cut and 17 percent of the growth. Total_ 100. 0The West's share of total sawtimber cut has ...................................................
grown in recent years from 34 percent in 1936 _Includes commercial species under 5.0 inches d. b. h.,
and 38 percent in 1944 to 46 percent in 1952. tops under 4.0 inches, and trees from noncommercial andnonforest land.
The relative dependence on the West may con-

tinue for a number of years but not indefinitely. There is a large opportunity in greater use of
Future output will be more nearly proportional salvable dead and cull trees, the volume of which
to the area of commercial forest land and to its was estimated as 65 billion cubic feet in 1952.
growth capacity. In that year, only 1.7 billion board-feet of such

timber was cut for use. Use of such trees reduces
LARGE OPPORTUNITIES FOR FULLER the drain upon growing stock and so tends to

AND BETTER USE improve tim relation of annual growth to timber
cut.

There are large opportunities for fuller and Other opportunities lie in more complete utiliza-
better use of the timber we grow. Perhaps the tion of the timber cut. Logging residues amounted
most obvious is the reduction of losses from fire, to 1.4 billion cubic feet, or 13 percent of the timber
insects, disease, and other causes. These losses cut from growing stock in 1952. This is equivalent
amounted to 12.5 billion board-feet in 1952. They to 70 percent of the country's pulpwood output.
are deducted from gross growth in the computation Much of it is suitable for pulpwood and will be
of net annual growth. Thus, whatever reduction so used if technology can work out the economics
of mortality can be accomplished by more corn- of its collection and delivery to the pulp mills.
plete protection and by better forest management Plant residues, chiefly at sawmills, offer addi-
adds directly to the net annual growth available tional opportunities. T]aese residues amounted to
for use. 3.4 billion cubic feet in 1952 38 percent of all raw

Other opportunities can be visualized by study materials entering the plants as logs and bolts and
of the elernents of input and output in the timber 25 percent of the total timber input including net
economy (fig. 70). The timber input totaled 13.6 imports of lumber and of pulpwood and pulpwood-
billion cubic feet. In this total were imports, equivalent of woodpulp and paper. Although 60
chiefly pulp and paper products and softwood percent of the plant residues are now used, only
lumber, with roundw()od equivalent of 1.1 billion 14 percent are for purposes other than fuel.
cubic feet. The chart indicates that only 52 Unused plant residues comprise a greater volume
percent of the total timber input finds its way into than all the timber cut for fuelwood.
products other than fuelwood. Another 28 percent Better markets, introduction of new timber
is used for fuel, much of it in the wood-conversion products, and development of new equipment for
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Figure 70

harvesting and processing all make possible fuller analyses of growth, cut, and use. Hardwood
and better timber use. Progress in each of these volume is accumulating and annual growth of
fields will help in meeting future timber needs, hardwoods is increasing. Yet hardwood cut has

What has been said about increasing use of fallen off since the end of World War II. Hard-
woods and plant residues has significance chiefly wood forest types comprise more than half the
with respect to the softwoods which present the total commercial forest area. They are expanding
most critical supply problem. Such considerations at the expense of softwood types. The excess ofannual growth over cut for hardwoods is of little
are of secondary importance for hardwoods. With consequence when there is so little evidence that
hardwoods the problem is not primarily supply, a more abundant supply will bring forth corn-
but rather demand, mensurate increase in demand. Fuller utilization

The challenge of underutilization of hardwoods of hardwoods should help to take the pressure off
is perhaps the major issue brought out by the the softwoods.
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Anyone familiar with developments in timber only 16 percent. The preponderance of saw-
harvesting will agree that improved practices and timber in the total cut is, of course, understand-
higher prices for timber products have made for able in the light of present low minimum sizes for
closer utilization of the timber cut in recent years, sawtimber--9 inches for eastern softwoods and 11
Yet a substantial volume of the timber cut is never inches for all other species. But it is worth em-
brought out of the woods. In 1952, logging resi- phasizing that even for products that do not re-
dues were almost 1.4 billion cubic feet, or 13 per- quire trees of sawtimber size, much of the cut is
cent of the total growing stock cut (table 95 and from sawtimber: Pulpwood, 56 percent; fuelwood,
fig. 62). Logging residues are discussed more 53 percent; fence posts, 34 percent; and round
fully later in this section (p. 168). mine timbers, 30 percent. The proportion of the

cut of pulpwood coming from poletimber is un-
Major Dependence Is on Sawtimber doubtedly rising as supplies of larger trees are less

readily available to meet the increasing demand.
Sawtimber has always been the backbone of Nevertheless, it generally costs less to cut pulp-

the Nation's timber economy. In 1952, it com- wood from trees over 9 inches in diameter in the
prised 84 percent of the 10.8 billion cubic feet of East or 11 inches in the West than from trees
timber cut (table 95). Poletimber contributed below these sizes;

includesCoastalAlaska

Figure 6,2



TABLE 97. Softwood and hardwood volumes cut ir_ _he _%ited States a_d /]oa_'_ag A_¢sk<_, by pro&_ct, 1952

Growing steck Live sawtimber
Product

Total Softwood Hardwood Total Softwood Hardwood

Million Million Million Million Million Million
cu. ft. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft.

Saw logs (for lumber, timbers, sawn ties, etc.)___ 6, 821 5, 214 1,607 36, 636 28, 890 7, 746
Veneer logs and bolts ........................ 492 251 241 2, 803 1,575 I, 228
Cooperage logs and bolts ..................... 105 29 76 516 143 373
Pulpwood ................................... 1,728 1,460 268 4, 693 4, 252 441
Fuelwood ............. 1,004 243 761 2, 246 595 1,651
Piling ................ ------[---------- [------- 32 30 2 159 148 11
Poles ...................................... - 102 101 1 470 466 4
Posts (round and split) ....................... 131 49 82 218 69 149
Hewn ties.................................. 108 32 76 483 152 331
Mine timbers(round)............... 77 19 58 I00 41 59
Other' ............................ [[----[[]: 157 59 98 516 215 301

Total ................................ 10, 757 7, 487 3, 270 48, 840 36, 546 12, 294

Includes box and shingle bolts, excelsior bolts, turnery, dimension and handle stock, chemical wood, and bolts for
other such miscellaneous products.

fig.9)- Theoaksandthesofthardwoods(yellow-
=,_,___:_" ......_!:_ ....._ _:s_=_s:s _: soft maple, sweetgum, tupelo and black-........._......_;_.,_,_......._,,,_ ......._........._...............t ........._,_......._......_ poplar,

i@' I'IIilI!___i cottonwood and aspen, and basswood) each____ _',_<¢_ _,v_._._® _I_ gum,
_,'-_;_i:.";_'_g:_'li- >'_;_1"_':_!'_*;:' ._v, __,_ ', _)_i.. "_}_;_,_, ._ 'i_[_e :_}__ !_,_ s'_ :__, _ I _ _ '<s_4@<_;';_g}_*,_:'_?,;"_g,'.4_!_

_I!_iI constituted about 10 percent of the total cut and
__ were next in order of importance..,°. _.:: . _,:, _.,.._ • _ .. + .+._ _; • _+ + ._... _}.. ,_.. _ _, .... . ,_z_-_...+ ...... _ ......... s

................................................. billion board-feet or 65 percent of the total saw-

SAWTIMBER timber cut (table 99). Of the hardwoods, the cut
by species was oaks 37 percent; yellow birch,
beecl_, and sugar maple 27 percent; yellow-poplar
and other soft hardwoods 24 percent; and ash,

hickory, walnut, and other hard hardwoods 12
percent (table 101, p. 165). White, red, and jack
pine were the principal softwoods. This group
made up 39 percent of the softwoods cut, spruce
and fir 28 percent, the southern yellow pines 11
percent, and other softwoods including hemlock
and larch 22 percent.

The cut of hardwoods was greatly in excess of
softwoods in all northern regions except New Eng-

GROWINGSTOCK land. The oaks were the principal hardwoods cut
in the Middle Atlantic, Central, and Plains
Regions, Yellow birch, beech, and sugar maple
made up 39 percent of the hardwoods cut in the
Lake States, and the soft hardwoods, chiefly
aspen for pulp, 30 percent.

Softwoods cut in the Central and Plains Regions

were chiefly the southern yellow pines. in tiie
Lake States, about 42 percent of total softwoods
was white, red, and jack pine; 46 percent other
softwoods, mainly hemlock and larch; and 12 per-
cent spruce and fir.

In contrast to other northern regions, nearly
four-fifths of the cut in New England was soft-
woods. About one-half was white, red, and jack

pine and one-half spruce and fir. The principal
hardwoods were yellow birch, beech, and sugar

Figure 63 maple.



Figure 65

The final criterion is a balancing of annual This favorable balance for softwood sawtimber in
timber growth of appropriate species and tree size the South is one of the most significant findings of
with timber cut needed to meet future demands, this report. It augurs well for the future. Never-
Nevertheless, analysis of current growth-cut rela- theless, this favorable growth situation is some-
tions is of value since it contributes to an appraisal what impaired by the fact that it has been
of whether future growth and needs will balance, achieved as much by reducing cut as by increasing

.... annual growth. Both growth and cut are far
SOFTWOOD GROWTH EXCEEDS TIMBER below the productive capacity of the land.

In contrast, growth in the West, almost entirely
CUT IN THE EAST softwood, is only 50 percent of cut. However, in

In the East, annual growth of softwoods, as the present transition from virgin to young timber,
well as that of hardwoods, exceeds the correspond- annual growth should not be expected to equal
ing timber cut for both growing stock and saw- cut. Comparison of growth and cut does not
timber. In the North, the margin for softwood provide a helpful criterion of the situation in the
sawtimber is 4 percent, in the South 24 percent. West.
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t,herefore, s bslance of eubic,o_foo'_,growt, h _nd cut
OVER CUT ][S ][MPORTANT FOtl COIN,° of "tota,1 _rowin_ stock wilt no_; £ive _ b_lsnce of
TINUED SAWTIMBER BALANCE sawtirnber growth _nd cut, Conversely, with sny-

In t_,ble 100 _nd the preceding text t_bulstion, thing like the present p_ttern of size clssses in
it will be seen t,hst the r_tios of growth to cut for tiraber cut, _, b_t_nce of s_wtimber growth _nd cutwill generally be _eeomp_nied by _ surplus of
growing stock are generally higher th_n corre- growth over cut of tot_,l growing stock.
sponding rstios for s_wtimber. This simply means For this reason, growth-cut r_tios for s_wtimber
that growth-cut bsl_nces 8re better when we con-
sider merchsntsble trees of _11sizes th_n when we _re more significant th_n those for growing stock.
consider only the 18rger 8nd generally higher If sswtimber r_tios ure f_vor_ble, growing-stock
quality trees, ratios 8re likely to be even more so; but a f_vor_ble

Growth is distributed more uniformly thsn cut growing-stock ratio m_y be misleading if the saw-
amon¢ trees of 811size clssses. So long as most of timber relations are not _lso considered.

includesCoastalAlaska

Figure 66 Figure 67
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Figure 70

harvesting and processing all make possible fuller analyses of growth, cut, and use. Hardwood
and better timber use. Progress in each of these volume is accumulating and annual growth of
fields will help in meeting future timber needs, hardwoods is increasing. Yet hardwood cut has

What has been said about increasing use of fallen off since the end of World War II. Hard-
woods and plant residues has significance chiefly wood forest types comprise more than half the
with respect to the softwoods which present the total commercial forest area. They are expanding
most critical supply problem. Such considerations at the expense of softwood types. The excess ofannual growth over cut for hardwoods is of little
are of secondary importance for hardwoods. With consequence when there is so little evidence that
hardwoods the problem is not primarily supply, a more abundant supply will bring forth corn-
but rather demand, mensurate increase in demand. Fuller utilization

The challenge of underutilization of hardwoods of hardwoods should help to take the pressure off
is perhaps the major issue brought out by the the softwoods.
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George H. Hepting

George M. Jemison

INTRODUCTION Animals also cause many types of damage, and
everyone is familiar with the destruction resulting

A considerable part of tile timber volume added from certain caprices of weather--blowdowns, ice
annually by growth to forests of tile United States and snow damage, flooding and drought.
is destroyed by fire, insects, disease, animals, and
adverse weather. In addition to the timber Growth Impact--the Concept and
destroyed, growth is reduced, quality is impaired,
land is left understocked, and other damage is Definition
sustained from these forest enemms. These
losses are great but histoIT shows us that, in In attributing losses and damage to various
addition, occasional catastrophic losses may be agencies, a major effort has been made to reflect
compounded upon our re]atively normal losses, their full impact on growth as well as to recognize
Therefore, future growth estimates must allow mortality. The preponderance of damage from
for probable future losses. To the extent that certain agencies is due to losses in growth rather
the damage by destructive natural agencies can than mortality. Such is true of the injury caused
be reduced, the available supply of timber will be by the defoliating insects and the heart rots, or
correspondingly increased, the setback in growth from restocking failures or

Tile purpose of this report is (1) to present and delays following a fire. It is obvious, then, that
compare the impact of fire, insects, disease, and any real appraisal of damage must include an
other destructive events in 1952 on timber growth; evaluation of factors causing a reduction in net
(2) to describe the types of damage by different growth in addition to volume loss through mor-
destructive agents and their relative importance; tality. This concept of total growth impact is
(3) to analyze tile status of efforts to reduce these new in that it has not been used heretofore in
losses; and (4) to appraise, in general terms, the national appraisals of the timber situation.
extent to which losses may be reduced in the Mortality and growth loss--tile key elements of

growth impact are defined as follows:
future. Mortality. The volume removed from the

THE BASIS FOR EVALUATING total growing stock or the sawtimber portion of
TIMBER DESTRUCTION it, through death from natural causes, exclusiveof catastrophic losses.

There are many ways in which destructive Growth loss. The losses sustained other than
agencies affect growth. All of them discussed mortality. It is comprised of the sum of the
herein, namely fire, insects, disease, animals, and following two elements: (1) Growth deficiency
weather effects, can kill trees. In addition, fires the loss due to (a) delay in restocking or de-
wound trees, laying them open to wood borers ficiencies in stocking resulting from a damaging
and infection by heart rot fungi; or devitalize attack or fire, and (b) the reduction in growth due
them, making them prey to bark beetles. Fires to changes in timber type, defoliation, reduction
are a major cause of understocking and can also of tree vigor, increase in cull percent, or deteriora-
deteriorate sites. Such deterioration leads to tion of site; and (2) loss of accumulated growth--
inferior species composition and reduced growth the effect on present and prospective yields, of
of the more useful species, mortality of trees below the sizes measured: in

Besides killing trees, insects and disease cause the case of cubic feet of growing stock, below 5
many other types of damage. They destroy inches d. b. h.; in the case of board-feet of saw-
seeds and young seedlings, deform and stunt timber, below the minimum d. b. h. specified for
saplings and poles, reduce growth by killing sawtimber.
foliage, and eat out the wood of large trees. Growth impact. Mortality plus growth loss.

3, In addition to the tabular data given in this section, Although the growth impact figures in this
more detailed statistics are presented in the appendix, report were computed in various ways depending
p. 499. upon the type of damage, in effect they represent185



the average annual losses arising from destruc_ve heart ro_ losses _;.o weather, logging damage, or
events if these stabilized each year at the 1:-_o2 shmilar sources. Hence the enth°e loss from heart
level of such events. 4° It was not always possible rots was attributed to disease as the direct cause,
to isolate the damage caused by 1952 attacks of rather than to the four of ._nore causes initially
some diseases such as root and heart rots, and responsible for entry of the heart rots.
many insects. In these cases, mean annual loss There are many interrelations. Fire often
is used to represent the loss due to t[he damage stimulates insect outbreaks by weakening timber,
occurring in 19,52. thus providing breeding places for insects. The

The timber losses due to catastrophic events, Tillamook burn and the Bandon fires in Oregon
discussed later, are not included in any of the were followed by major Douglas-fir beetle out-
growth impact figures. These losses result fl'om breaks in green timber adjacent to these burns.
highly unpredictable events that are characterized In turn, insect outbreaks are frequently followed
by extremely severe and concentrated damage, by damaging fires because of the extensive areas

Growth impact data do not include the effects of flammable fuels created by the insect attacks.
of destructive agencies on the quality of timber. Insects are so.marlines the carriers of tree diseases,
It is known, for example, that roundheaded borers as in the eases of the Dutch elm disease and the elm
and carpenter worms severely impair the quality phloem necrosis. At other times, insects follow
of oak in the southern hardwood region and else- behind disease to complete the destruction.
where. The roundheaded borers, flatheaded As already mentioned, windfalls frequently
borers, and other insects not positively identified provide a favorable breeding place for insects that
cause degrade without killing trees or reducing emerge and attack surrounding healthy timber.
growth. Other insects and fungi also damage Hundreds of square miles of forests and 5 billion
saw logs, pulpwood, and other cut products while board-feet of Engelmann spruce and lodgepole
still in the woods or while in storage at the mill. pine were killed in western Colorado between
Although these losses all have an impact on the 1940 and 1951 from an outbreak of Engelmann
timber situation, evaluation of the extent of loss spruce beetle which generated in a windfall of 1939.
is beyond the scope of this report. The western pine beetle, southern pine beetle, and

birch dieback in the Northeast are definitely

Interrelations of Causal Agencies favored by drought. Lightning-struck pines are
frequently attacked by bark beetles, and lightning-

In some instances, mortality or growth losses struck oaks in Pennsylvania have become oak
are obviously due to a single cause. For example, wilt centers.
a crown fire might wipe out a merchantable stand Many other similar examples of interrelations
or kill young trees in a plantation. More often, could be cited. The complexity and the manner in
however, losses may be due to a combination of which causal agencies often work together preclude
causes. Therefore, in considering the relative im- any other satisfactory system of loss classification
portance of the several destructive agencies, the than assigmnent ot_ loss to the agency mostdirectly responsible.
reader must keep in mind that their effects are _
interrelated. This interrelationship is particularly
significant when the possibilities for control are FOREST PROTECTION AS ANALYZED
being evahmted. For instance, reduction of butt IN PAST NATIONAL APPRAISALS
rot [osses in Appalachian hardwoods might best In the past 25 years, three nationwide timber
be achieved through improved fire control, which appraisals have been made, and reports were pub-
would cut down the number of basal fire wounds lished in 1933, 1941, and 1946. Each of these re-
through which decay organisms gain access.

In this report, losses are assigned to the causal ports stressed that protection of forests from fire,
agency most directly responsible. For example, one insects, disease, and other destructive agencies is
of the more important losses is from heart rots. necessary if we expect to get full timber produc-
Much of this rot enters through basal fire wounds, tion from our forest lands. Each presented sta-
some through tops and branches broken by wind, tistics to show the magnitude of the losses fromthe major causes of timber destruction, as ansnow, or ice, and some through basal logging
wounds. There is some information for the South indication of the size of the protection problem.
from which the proportion of heart rot due to fire In all of tile previous nationwide appraisals, es-
wounding could be determined. Even there, how- timates of timber drain from fire, insects, and
ever, little information exists for assigning other disease were confined to the cubic feet, board-feet,and cords of timber actually destroyed. They

40For methods used in determining growth impact, did not include the amount of loss in current
including sample calculations of (1) growth loss due to growth from insects and disease or the impact of
delays in restocking, reduction in vigor, heart rots, and these agencies on future growth, although these
site deterioration, and (2) loss of accumulated growth and effects were recognized as important. Because
adequacy of estimates of growth impact, see Adequacy of this report presents separate data for impact from
Data, appendix, p. 649.
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fire, disease, insects, animal damage, and weather epidemics. Control can be and to some extent is
effects, trends in reducing losses will be easier to being achieved indirectly through silvicultural
measure in the future, measures that remove high-risk trees. Fire has

Methods of all agencies reporting fire statistics been used effectively to control brown-spot disease
have been on a systematic and fairly comparable in the South. A number of successful direct con-
basis for many years. Thus, the nationwide trol projects have been completed throughout the
figures on fire occurrence and acreage burned are Nation as well.
on a comparable basis in the three timber ap- The differences in scope between losses presented
praisal reports preceding this one. A review of in past reports and in this appraisal make direct
the estimates of annual timber drain from fire comparisons of little value. The conclusion is
shows a progressive reduction in damage from this warranted, however, that a tremendous volume of
cause, timber continues to be lost every year by the usual

The earlier appraisals reported timber destroyed as well as the unusual occurrences of fires and the
by insects, disease, wind, and other destructive activities of insects, disease, weather, and other
agencies to be from 3.4 to 3.9 billion board-feet a natural agencies. The need for effective forest
year, or from 2 _/2to 4 times the damage from fire. protection is again emphasized by the evidence
In their earlier appraisals, the estimate of timber given in the present report. The only change is
destroyed by disease, insects, and windstorms in- that the size of tile problem of reducing the losses
cluded only epidemic losses not salvaged, and or utilizing the timber destroyed by destructive
omitted the much greater but unestimated normal agencies is much greater than had been previously
losses that continuously occur in the forest. The supposed.
present appraisal includes not only the epidemic
losses but the ordinary losses as well. Because of THE GROWTH IMPACT OF FOREST
this change to a more comprehensive and realistic
definition of mortality and a stronger base for es- DAMAGE OCCURRING IN 1952
timating it, the present appraisal of total mortality DESTRUCTIVE NATURAL AGENCIES

from causes other than fire is more than triple TAKE HEAVY TIMBER TOLLthat of earlier estimates.
In addition, the damages defined in the concept The total growth impact from destructive

of growth loss have been added, so that the total agencies on commercial forest lands of the United
growth impact in cubic feet, from destructive States and Coastal Alaska in 1952 is estimated at
events other than fire, is more than nine times 11.2 billion cubic feet of growing stock, including
that of the mortality loss given in the national 43.8 billion board-feet of sawtimber (table 113).
timber appraisal of 1946. Through the State by These losses are equal to 92 percent of the net
State appraisal of each element of mortality and sawtimber growth and 90 percent of the sawtimber
growth loss, by causal agency and by the major cut in 1952. Comparative amounts in billions
tree species involved, there is no doubt that the of board-feet are: total growth impact, 43.8; net
growth impact data in this report far more nearly growth, 47.4; total cut, 48.8. Such destruction
approximate the loss from destructive agencies for indicates that a combination of better prevention,
a given year than the partial figures on mortality control, and utilization of loss would go far toward
alone presented in past appraisals, meeting future timber demand.

It is emphasized that comparison of losses esti- Of the total impact on sawtimber growth, 45
mated in 1952 with those previously reported percent is estimated as due to disease (fig. 71).
should be made with caution. Fire losses are sub- Insects caused 20 percent of the loss, fire 17
stantially lower than those cited heretofore, pri- percent, and all other agencies 18 percent. The
marily because of the progress made in fire con- wood used from dead trees in 1952 was 22 percent
trol. However, the fact that fire losses are lower of the 1952 mortality to growing stock, which is
does not lessen the importance of the substantial equivalent to only 7 percent of the total impact.
impact this agent causes. Neither does it imply Fire is generally recogniz_ed as the greatest
that any slackening in the effort toward better fire enemy of forests, because of its capacity to destroy
control can be accepted. Moreover, there is timber and other forest values over vast areas m
strong justification for more effective fire control a very short time. Largely because of the pro-
because of the watershed, grazing, and recreation tection from fire given most of the forest lands in
values involved, this country, the loss from fire was lower than that

A comparison of past and present figures on from insects or diseases (table 113).
timber losses might lead one to the conclusion that Insects are charged with having killed the most
no progress has been made in the control of in- sawtimber. They accounted for 5,041 million
sects, disease, and damage other than that due to board-feet or 40 percent of the total mortality.
fire. Such a conclusion would not be justified, for They also caused a growth loss of 3,576 million
substantial progress has been made in controlling board-feet, so that their total growth impact was
many of the more serious insect and disease 8,617 million board-feet.
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Figure 71

Diseases had their greatest influence on growth Three regions, the Southeast, the Pacific North-
loss, largely because of heart rots. Hence in the west, and the Lake States, together made up 47
growth-loss category alone forest diseases ac- percent of the total national sawtimber loss
counted for 57 percent of the estimated growth (table 115). Disease and fire were primarily
loss in sawtimber from all causes. Because of responsible in the Southeast, animals and disease
this high growth loss plus the mortality they in the Lake States, and insects and wind in the
caused, diseases accounted for 19,889 _million Pacific Northwest.
board-feet of growth impact. In general, fire had its greatest impact in the

Still other causes of loss also loom large in the South, particularly the Southeast and West Gulf,
total effects from destructive agencies, mostly as and in the Central States, and its least impact in
a result of weather factors, particularly wind, and the West. Disease impact was greatest in the
animal damage. These additional causes of loss Southeast and most of the North, but also ran
made up 18 percent of the total growth impact in high in most other regions. Insects were worst in
terms of sawtimber, the West, particularly the Pacific Northwest,

The greatest_total losses to sawtimber were in California, and the Northern Rocky Mountain
the South, but the North despite its smaller Regions. Animal damage was highest in the Lake

forest acreage, suffered nearly as much damage, and Central States and parts of the South andThe West was not far behind the North (table 114). West, and wind was very damaging in the Pacific
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TABLE 113.--Mortality, growth loss, and growth fourth as much as the West to the total sawtimber
impact on commercial forest land resulting from mortality. By contrast, so much of the growth
1952 damage, by causes, United States and loss occurred in the North and South that the
Coastal Alaska total growth impact on sawtimber was not greatly

different in the three major sections of the country.
GROWINGSTOCK Coastal Alaska added about 3 percent to the total

United States mortality and about 2 percent to
Cause Mortal- Growth Growth impact the growth loss.

ity loss I The ratio of mortality to growth loss is very
i different for the major destructive agencies. As

Million Million _/[illion shown in _able 115 and figure 72, disease, fire, and
cu. ft. cu. ft. cu. ft. ] Percent animals caused more growth loss than mortality.

Fire .............. 236 _ 1,452 1, 688 ] 15 Insects, weather, and miscellaneous agents caused
Disease ........... 773_ 4, 275 5, 048 I 45
Insects .......... 1,000 778 1, 778 16 more mortality than growth loss.
Weather ......... 843 I 114 957 9

Animals .......... 565 944 1 1,009 9136 729 STATUS OF PROTECTIONMiscellaneous 1.... __ __ __ __ _ 6

Total ...... 2 3, 510 7, 699 11,209 ........ FROM FIRESalvage 3 ........ 769 ........ 769 ........
-- 3

Net loss .... 2, 741 ........ ]10, 440 ........ FIRE PROTECTION IN RELATION TO
I

THE TIMBER RESOURCE
SAWTIMBER

It is thoroughly established and accepted that
Million Million Million control of fires is fundamental to the sustained
bd.-ft, bd.-ft, bd.-ft. Percent management of forest resources. Fires defeat the

Fire ............... 781 6, 591 7, 372 17 objectives sought by forest management; a singleDisease ........... 2, 242 17, 647 19, 889 45
Insects ............ 5, 041 3, 576 8, 617 20 blaze can completely wipe out timber values ac-
Weather .......... 3, 387 482 3, 869 9 cumulated over many years. If merchantable
Animals .......... 190 2, 532 2, 722 6 trees survive fire, their growth rate and quality
Miscellaneous 1 1, 026 332 1, 358 3.... are often lowered. Fires damage future timber

Total ...... ;12----_6_31_)- 43.827 ........ values when they destroy reproduction, saplings,
Salvage 3...... 3, 089 3, 089 ........ and poles, especially if the burned areas fail to

-- restock naturally.
Net loss_ 9, 578 40, 738 ........ Fires are largely responsible for the lack of

reproduction on the 73 million acres of forest
i Types of damage not ascribed directly to causes listed lands now classed as poorly stocked. Fires often

include suppression, mortality, and growth loss due to
logging injury, set the stage for later attacks by insects and

_-These figures represent actual 1952 mortality. They disease. They sometimes result in the replace-
therefore depart somewhat from those in the section merit of desirable species by less desirable ones,

Growth and Utilization, p. 145, which represent periodic and severe or repeated burning may reduce the
trend mortality.

a Utilized from dead trees in 1952. productivity of the soil itself. Because of the
snags fires create or the highly flammable brush,
annual grasses, and weeds that often invade

Northwest and the Northern Rocky Mountains. burned areas, efforts to prevent future burns are
The choice of any given base year would affect the impeded, sometimes for decades.
regional rankings to some extent, particularly with The continuous threat of occasional severe losses
respect to fire, insects, and wind damage, characterizes the fire problem and the potential

impact of fire on the timber resource. Historically
MORTALITY VERSUS GROWTH LOSS we have suffered our greatest losses from the infre-

quent bad fire, an excessive number of fires in a
Growth impact, as previously explained, is made short period, or a generally severe fire season.

up of mortality and growth loss. Growth loss of The Peshtigo fire in 1871 in Wisconsin burned
sawtimber was about two and one-half times 1,280,000 acres and 1,500 people lost their lives.
greater than mortality. The relative proportions More recent catastrophic fires are mentioned in
of mortality and growth loss vary widely between this report, among them the Yacolt fires in Wash-
sections (table 116). Forty-eight percent of the ington in 1902, the great Idaho-Montana fires of
growing stock mortality and 69 percent of the saw- 1910, and the Tillamook burn in Oregon in 1933.
timber mortality occurred in the West, while the Today with tremendously improved fire control,
North and South each contributed less than one- we still suffer our greatest losses from the excep-
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TABLE 114. Growth impact res_ffingfrom t952 damage on commercial Jbres_ land in the United States and
Coa,vtal Ata,_ka, by cause and 8ec_io_

GROV/ING STOCK

Section of United States Total, Total, United
Cause United Coastal States and

States Alaska Coastal Alaska
North South West

Million Million Million Million Million Million
cu. ft. cu. ft. cu. ft. cu. ff. cu. ft.. cu. ft.

Fire .................................... 193 1, 378 li5 1,686 2 1,688
Disease ................................. 2, 199 1,847 850 4, 896 152 5, 048
Insects ................................. 398 363 976 1,737 41 1,778
Weather ................................. 245 149 540 934 23 957

Animals ................................ 869 39 101 1,009 .......... 1,099
Miscellaneous ........................... 401 223 105 729 .......... 729

Gross impact ....................... 4, 305 3, 999 2, 687 10, 991 218 11,209
Salvage l ............................... 150 238 381 769 .......... 769

Net impact ....................... 4, 155 3, 761 2, 306 10, 222 218 10, 440

SAWTIMBER

Million Million Million Million Million Million
bd.-ft, bd.-ft, bct.-ft, bd.-ft, bd.-ft, bd.-ft.

Fire.................................... 886 5,802 680 7,368 4 7,372
Disem_e ................................. 7, 983 6, 953 4, 323 19, 259 630 19, 889
Insects ................................. 1,414 1,461 5, 569 8, 444 173 8, 617
Weather ................................ 597 575 2, 609 3, 781 88 3, 869
Animals ................................ 2, 451 87 184 2, 722 .......... 2, 722
Miscellaneous ........................... 505 558 295 1,358 .......... 1,358

Gross impact ...................... 13, 836 15, 436 13, 660 42, 932 895 43, 827
Salvage '............................... 280 615 2, 194 3, 089 .......... 3, 089

Net impact ....................... 13, 556 14, 821 11,466 39, 843 895 40, 738

Utilized from dead trees in 1952.

tional fire or the unusually bad fire situation. The TIMBER LOSSES DUE TO FIRE
impact to the timber resource will continue to
result largely from this characteristic pattern of Total Impact on Growth Is Substantial
fire damage. The mortality caused by fire and the growth

This is not to say that fire is always detrimental losses constitute a substantial growth impact on
to forest management. A carefully controlled the timber resource. For example, the impact
burn can be useful in specific circumstances. Con- resulting from 1952 fires amounted to 1,688 rail-
trolled fires, often called prescribed burns, create lion cubic feet of growing stock, including 7,372
a favorable seedbeed for many species. A pre- million board-feet of sawtimber. But because the
scribed burn can sometimes be used to eliminate severity of fire seasons fluctuates widely from year
or check hardwoods or brush, reduce disease, or to year and place to place, the importance of
increase the browse or forage. Controlled fire is growth impact can best be judged from annual
usually the most effective and practical means of averages. Table 117 shows that, for the country
eliminating logging debris on clear-cut areas so as as a whole, losses resulting from the average year
to create conditions favorable for forest manage- of the period 1948 to 1952 were somewhat higher
ment and for the prevention of wildfire. However, than those resulting from 1952 fires.
except when used under rigid control, fire is abso- Normally the South suffers about four-fifths of
lutely incompatible with timber production_not the losses, both to growing stock and sawtimber,
to mention other forest values, and 1952 was no exception. In the North, how-
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TABLE l l5.--Groioth impact resulting .from 1952 damage on commercial forest land in the United States
and Coastal Alaska, by cause, and section and region

Impact on growing stock Impact on sawtimber

Section and region ]
Fire Dis- In- Other Total Fire] Dis- I In- Other Total

ease sects ease I sects

Mil- Mil- Mil- Mil- Mil- Mil- Mil- Mil- Mi!- _ ril-

lion lion lion lion lion Pcr- lion lion I lion lion l'_on I Per-
North: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cent bd.-ft, bd.-ft. I bd.-ft, bd.-ft. , _d.-ft. [ cent

New England ............. 7 647 66 93 813 7 27 2, 067j 175 186 2, 455[ 6
Middle Atlantic ........... 46 550 67 253 916 8 297 2, 2451 165 320 3, 027_ 7
Lake States .............. 4 674 170 992 1,840 16 9 1, 9871 6941 2, 552 5, 242J 12
Central States ............ 122 294 92 124 632 6 492 1, 5.50t 3591 3971 2, 7981 6

Plains ................... 14[ 34 3 53 104 1 61 134 t 211 98 314 t !

F /Total ................... --19-3 2, 199 398 1, 515 4, 305 38 _ 1,414 3, 5531 3, 8-_ 32

]
South:

] 497 I,567j 402[ 120 2,586[South Atlantic............. I05 346 118 43 612] 5 6

Southeast................. 923 i,1421 1,39 210 2,414] 2_ 3,804 4,0861 547J 640 9,077] 21

West:
Pacific Northwest ......... 61 270 436 388 1, 155 10 375 1,431 / 2, 518] 1, 7691 6, 0931 14
California ................ 32 191 244 99 566 5 197 1,134 / 1,452] 2591 3, 042 t 7
Northern Rocky Mountain_ 10 288 210 115 623 39 1,296] 1,205 / 5421 3, 082_ 7

 oc, oun 10, t ! i
69 462 394 518 1,443 3

680 4, 323 5, 569 3, 088 13, 660 31

Total ................... 115 850 976 746 2, 697 24 7, 368 8, 444 7, 861 98Total, United States ........... 1, 686 4, 896 1,-_37 2, 672 10, 991 98 ....... 42, 932
Coastal Alaska ............... 2 152 41 23 218 2 4 630] 173 881 895 2

/ I
] 8 3, 827

Total ................ ........ 1,688 5, 048 1,778 2, 695 11, 209 100 7, 372 19, 8891 ,617 7, 94914 100

ever, the 1952 season was far more severe than Furthermore, many western fires are so intense
usual and resulted in 193 million cubic feet of that they kill entire stands of mature trees and
growth impact as compared to 92 million for the devastate areas that will not again become forest
average year. The reverse was true in the West, without costly planting projects.
where damages from 1952 fires were just half of
those for the average year. Normally the cubic- Total Growth Loss Exceeds Mortality
foot growth impact for the North has been 5 per-
cent of the national total, while that in the West Nationally, 1952 growth loss was 6 to 8 times
has been 13 percent, as large as mortality: 1,452 million cubic feet

Although the total growth impact for the South compared to 236 million, and 6,591 million board-
is far greater than for other sections, the potential feet compared to 781 million (table 117 and fig.
loss per acre in the West is much. greater than in 72). An even greater contrast exists between
the South, because of the high per-acre timber these two categories of growth impact for the
volumes. The following tabulation shows that North and South, especially the latter. In thesesections, fires are generally of light or moderate
the growth impact per acre burned in 1952 was 7 intensity and their primary effect is on future
to 10 times greater for the West than for the South, growth and yield. In the South, the natural
and larger for the South than for the North: resistance of cordwood-size or larger pine trees

arowthimp,,aperacre results in a low mortality compared to other losses.
_r_edin 195_ In the West, where fires tend to burn more fiercely,

cub_c1_a Boa_d.I_a mortality exceeds growth loss by 73 million cubic
North .............................. 54 247
South ............................ 145 610 feet compared to 42 million cubic feet, and 414
West ............................ 1,027 6, 071 million board-feet to 266 million.

429296 0 58 --14



TABLE lt6. Growth impact on comm(_rcia{ fore_ most, timbe_ _vperators recognize the seriousness of
land resulting from damage in 1952, by _vection h_.mber!ing fire_ andhavemadeouts_andir_gprogress
of the United States and Coastal Alask'a m recent years m r _ ; _,,p event:m_ them. The rail=

roads have also done much to reduce the number
GROWING STOCK Of fires.

The general public, the individual woods user,
Section Mortal- Growth Gvowth and the farmer are by far the most numerous starters

ity loss impact of fire. In 1952 almost 100,000, or 78 percent of
-- I- --I all fires, were started by campers, smokers, debris

Million VIillion Million i Per- burners, and incendiarists. Most of the 13,710
cu. ft. cu. ft. [ cu. ft. t cent fires in the miscellaneous category were also started

North ................ 1, 146 3, 15914 , 305 I 38 by people. Continued effort to cut down theSouth .... 629 36........... 3,370 I 3,999 I

West....... 1, 635 1,052 2, 687 24 number of such fires obviously is needed if fire........... - ...... losses are to be reduced.
Total, United States__ 3, 410 _5s1-11o.9-,_i--1 9s The South leads the Nation in numbers of fires

Coastal Alaska ........ 100 __118 218 . 2 with 86,091, or 67 percent of the total. Incendia-

-_, 51J --- rism, debris burning (mostly in connection with
Total,andCoastalUnitedAlaska_States_7, 699 11, 209 100 farming activities), and smoking accounted for69,005 fires. Since 82 per.cent of the growth

8AWTIMBER impact from fire occurs m the South, this
region clearly holds the key to future timber
losses from fire.

Mb_:lionMillio: Million I Per- In the North, smokers and debris burners-ft. bd.-ft, bd.-ft. ] cent
North .................... 2, _79 11, 757 13,.836 t 32 started 1.6,625 of the 28,474 fires (58 percent) in
South ................ 1, 768 13,668 15, 436 ] 35 1952. That year this section had 22 percent of the

West .................. 8, t28 5, 232 1.3,660 31 national fire total....... In th.e West, lightning is still the greatest single
Total, United States_ i2, _-5- 30, 657 42,932 I 98 fire starter, but smokers account for 17 percent of

Coastal Alaska ........ _92 ........503 895 t 2 the burns.
Total, United States

and Coastal Alaska__ 12, 367 31, 160 ,43, 827 100 Area Burned in 1952 Near Current

Avera_,e
THE CURRENT FOREST FIRE SITUATION

The 1952 fire season was slightly more serious

An existing forest fire situation can best be than average from the standpoint of acreagecharacterized by the number of fires that occur, burned: 13,210,000 acres of commercial forest
what causes them, where they start, and how many as compared to the 1948-52 average of 12,133,000
acres thev burn. Such a basis has been used to acres (table 119).
describe the fire problem that exists today. The situation is especially serious in the South,

where 84 percent of the losses on commercial
Man-Caused Fires Still a Problem forest land occur. The 5 States of the Southeast

Region contributed 7,925,000 acres to the annual

In 1952, as in many years previously, the activi- average of 12,133,000 acres burned. Only
ties of man caused the vast majority of forest fires. 1,933,000 acres, or 16 percent of the average

national loss, occurred in the entire North andEven in the West, where lightning storms repeat-
edly sweep over highly flammal_le forests, more West. In spite of the favorable average situation
tha:n half of the fires were man caused. Of the in these sections or in any particular region, the

1952 national total of 128,000 fires, 94 Percent were fact remains that in any one year an exceptionallyman caused and only 6 percent were due to light- heavy loss can occur. Thus, in 1952 the North
burned twice its average and the Middle Atlanticning (table 118).

Industrial activities, mainly railroads and lum- Region almost three and one-half times its average.
bering, accounted for 5 percent of the fires in 1952.
Although no exact figures are available, fires from Burned Area Mostly on Private Land
these sources have sometimes been extremely
damaging. Railroad fires are concentrated in the Almost 96 percent of the total 1952 burn
valleys or near the bottom of slopes, where occurred on lands in private ownership with the
topography is conducive to rapid spread. Fires remainder about evenly split between Federal and
that start in logging operations usually burn in other public lands (fig. 73). Of the 14,082,000
heavy concentrations of Slash and thus are difficult acres burned on private lands, 66 percent was in
to control even when small. Many loggers and the South and 33 percent in the North, principally
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TABLE 117.--Growth impact from fire8 of f;952 an([ from fires ojf _¢ avvrage year_ 19_3-52. on commercial
.forest land in the United States and Coastal Ata,_tca

_ -._ .....

Growing stock Sawtimber

1952 Average year 1952 Average year
1948-52 1948-52

Section i Propor- Propor-
Mot- Growth Growth Growth lion of Mor- Growth Growth Growth t-ion of
tality loss impact, impact United tality loss impact impact United

States States
total total

............ [____ ....

Mi!- Mil- ' Mil- Mil- I
lion Million lion Per-]Million lion Million lion I Per- Million

cu. ft. cu. ft. cu. ft cent i cu. ft. Percent bd.-ft, bd.-ft, bd.-ft. [ cent bd. ft. Percent
North ........... 36_ 157 193 11 I 92 5 71 815 886 I 12 421 5
South ........... 126 : 1,252 [, 378 82 1, 477 82 294 5, 508 5, 802 79 6, 220 78
West_ 73 i 42 115 7 235 13 414 266 680 9 1,388 17

....... : - _

Total, United

States ....... 23 ' 1, 45_ [, 686 100 1,804 100 779 6, 589 7, 368 tl 100 8, 029 100

Coastal Alaska .... 5 2 .... (1) 2 2 4 !....... (t) ........

United States and _ I

Coastal Alaska_ 236 1,452 [, 688 ............... 781 6, 591 7, 372 .....................

! Data not available.

TABLE l l8.--Number of fires on protected land in continental United States, by cause and section, 1952

Cause North South West Total, United States

1 fNumber Percent Number Percent Number Percent Number Percent
Lightning ........................ 384 1. 3 1,446 1.7 6, 182 46. 0 8, 012 6. 3

1,637 5. 7 1, 627 i 1. 9 347 2. 6 3, 611 2. 8
284 1.0 2, 276 ] 2. 6 514 3. 8 3, 074 i 2. 4

i"'

Total .......... 1,921 6. 7 3, 903 4. 5 861 6. 4 6, 685 5. 2
,,,

1,476 5. 2 3, 176 3. 7 1,015 7. 6 5, 667 4. 4
8, 160 28. 7 15, 190 17. 6 2, 314 17. 2 25, 664 20. 0
8, 465 29. 7 16, 178 18. 8 1, 173 8. 7 25, 816 20. 2

Incendiarism _ [ 4, 457 15. 7 37, 637 , 43. 7 346 2. 6 42, 440 33. 2

79. 3 72, 181 83. 8 4, 848 36. 1 99, 587 77. 8

12. 7 8, 561 10. 0 1, 538 11.5 13, 710 10. 7

]:otal, all causes ................ t 28, 474 100. 0 86, 091 100. 0 13, 429 100. 0 127, 994 100. 0

But such owners tend to be the shining exceptions, organized timber protective associations, the first
Many more are not yet sufficiently concerned to of them in Idaho, in 1906. The States also began
obtain adequate protection, to recognize their responsibility in protecting

private iands from fire and, by 1910, 16 had made
A LOOK AT THE STATUS OF FIRE CONTROL a start toward organized fire control.

Two Federal legislative milestones gave impetus
Major Milestones in Fire Control to the protection of State and private lands; the

Weeks Law of 1911, and the Clarke-McNary Act
The initial step in the development of fire of 1924. Under the highly effective cooperative

control on State and private forest lands was fire-control program that resulted, _he States pro-
taken by the large industrial owners in the West. vide the administration and accept direct re-
Wishing to protect their own holdings, they sponsibility for supervising and handling the job.
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TABLE l l9.--Area burned in United States and Coastal Alaska, for 1952 and jor the average year 1948-52

Commercial and non- Commercial area burned
Section and region commercial area burned,

1952 '
1952 Average year 1948-52

Thousand Thousand Thousand
North: acres Percent acres acres Percent

New England ............................ 36 0. 2 36 26 0. 2
Middle Atlantic .......................... 748 5. 1 746 217 1. 8
Lake States ............................. 42 .3 24 45 .4
Central States ............................. 2, 792 19. 0 2, 778 1,414 11.6
Plains ...................................... 1, 155 7. 8 (_) 2 (3)

Total ..................................... 4, 773 32. 4 3, 584 1,704 14. 0
,, , .......

South:
South AtLantic ............................. 615 4. 2 605 432 3. 6
Southeast ............................... 7, 381 50. 2 7, 342 7, 925 65. 3
West Gulf ............................... 1,676 11.4 I, 567 1,843 15. 2

Total_ .................................... 9, 672 65. 8 9, 514 10, 200 84. 1

West:
Pacific Nortilwest ........................ 65 .4 61 75 .6
California ............................... 144 1.0 24 84 .7
Northern Rocky Mountain ................ 33 .2 14 19 . 2
Southern Rocky Mountain ................. 23 . 2 13 51 . 4

Total ................................. 265 1.8 112 229 I. 9

Total, United States ........................... 14, 710 1O0. 0 13, 210 12, 133 100. 0
Coastal Alaska ................................ 1 ............ 1 ........................

Total, United States and Coastal Alaska ........ 14, 711 ............ 13, 211........................

'Includes the burn on 10 million acres of nonforest 2Less than 500 acres.
lands in California and North Dakota, intermingled with 3 Negligible.
or adjacent to forest lands.

The Federal agency reimburses the States for speci- Eighty-eight Percent of Lands
fled expenditures and contributes leadership, tech- Now Protected
nical help, and guidance when needed.

Over the years, fire control on Federal lands has Of the 673 million acres of land needing protec-
been provided in most instances by the agency tion in the continental United States and Coastal

charged with managing the land. Organized Alaska,*' 88 percent is under some form of or-
protection of the national forests began soon after ganized protection (table 121). The 82 million
the establishment of the Forest Service in 1905. unprotected acres are mostly in the North and
The protection of these forests has improved South, where the greatest burned area occurs. Of
steadily in spite of greatly increased industrial the 12 forest regions in the United States, only
and recreational use and the coincident increase 6 have any substantial amount of unprotected
in fire risk and hazardL land. From table 121 it will be noted that 41

A large proportion of the Federal land, other million unprotected acres lie in the Central and
than national forests, is administered by the the Plains Regions. The 11 million acres in the
Department of the Interior. Forty million acres Central Region are nearly all commercial land
were placed under protection in 1934 with the
organization of the Grazing Service (which in _, The area which fire specialists consider to require
1946 became the Bureau of Land Management). protection includes all commercial and noncommercial
Most of the 18 million acres of forest land in forest land except approximately 900 thousand acres of

Indian ownership or trusteeship and the 6 million widely scattered commercial woodland in Ohio and Iowa.Included in the 673 million-acre total are 10 million acres
acres in national parks have been protected for of nonforest brush and grass lands, closely intermingled
many years, with or adjacent to forest areas.
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and much of the 1952 fire impact occurred on these protected land, but most of it is noncommercial.
acres. Most of the 30 million unprotected acres The acreage of protected and unprotected land by
in the Plains are noncommercial, ownerships is shown in table 122.

The most serious situation is in the South, where

31,554,000 acres, almost all commercial forest Intensity of Protection Varies Greatlyland, were unprotected in 1952. The 9 million
acres of unprotected land in the Southern Rocky
Mountain Region are almost all noncommercial.-- Since the fire protection problem is characterized

by extreme fluctuations in time and place as the
activities of fire-starting agencies fluctuate and
fire weather varies, it is almost axiomatic that the

Most Unprotected Land Is success of a control program depends on the ability
Privately Owned of an organization to meet critical situations and

peak-load periods. A measure of the intensity or
Nearly 425 million acres of the land needing level of the fire protection effort is therefore a

protection is in private ownership and 18.5 per- useful gage in the evaluation of the status of
cent of this, or 78.6 million acres, is unprotected, protection.
The commercial portions of these unprotected To get a general measure of the adequacy of cur-
lands are primarily in the South and in parts of rent protection, the effectiveness of existing pro-

the Central Region. As of 1952, the big share of tection was rated in four broad classes. ,Thesesuch lands was in Florida, Mississippi, "Yennessee, classes express the ability of fire organizations,
Louisiana, Arkansas, Kentucky, and Missouri; with their 1952 facilities, to meet successfully the
Oklahoma and Texas each have large areas of un- critical situations of fire danger and numbers of



FOREST I_ROTE, CTION !97

TABLe: 120. Area of commercial and noncommer- and heavy losses can be expected even in average
cial .forest land I burned in United States and years. During bad years, tile effort needed to
Coastal Alaska, by ownership, 1952 meet emergencies on this poorly protected area is

an added overload on the 357 million acres of

Propor- Proportion Class 2 land, making 73 percent of our protected
Total tion of of all forest forest area subject to heavy losses in extremely bad

Ownership area total land re- fire years.
turned burned quiring A_big protection job is yet to be done on the

area protection private lands. The percentage of such land under
Class 1 and 2 :protection is less than that for Fed-

Thou- eral and other public ownerships: 59 percent assand

Private: acres ] Percent Percent opposed to 83 percent and 76 percent, respectively.
North ................ 4, 599 I 31. 3 2. 69 Public and private owners, however, have about
South ......... 9, 287 / 63. 1 5. 19 tile same acreage of land under Class 1 protection.

West ................. 196 I 1. 3 .26 Table 123 and figure 74 show tile comparative
14,0_t - acreages in Class 1 and the other categories by

Total, all private ..... __0-_-" 7 3. 32 ownerships.

Federal: 9 t/ Tile North, with 29 percent of its land in Class 1,
National forest ........ 14 / 1.0 . 11 leads the country in high-level protection, mainly
Bureau of Land Man- because of the excellent achievement on privateagement ............ 30 _ .2 .08
Indian ................ 641 5 . ;_6 lands in the Middle Atlantic and Lake States
National parks .......... l/ (2)" 02 Regions, and on public lands in those regions and

Other Federal ......... 118 t .8 1. 05 New England (table 124). Tile greatest oppor-
.17Total, all Federal .... tunity for improvement in the North is in the

Other public ............. 267 1 1.8 .80 Central States and Plains Regions. Only 6 per-

6_0 1---'---]4.3 cent in the Central States and a negligible amountTotal, all public .......... 25 in the Plains is under Class 1 protection.

_1 _ -- In the South, great opportunities exist to inten-
All ownerships ........... I 2. 18 sify protection and thereby reduce losses on com-

mercial land. In this region only 1 percent of the
t 1,501,000 acres of total burn was on noncommercial land received C]ass 1 protection in 1952. Sixtyforest land and on nonforest lands in California and

North Dakota, comprised as follows: 1,189,000 acres in percent had Class 2, 23 percent had Class 3, and
North, 158,000 in South, and 154,000 in West 16 percent was unprotected. The South Atlantic

2 Negligible. Region had the best record.
The level of protection in the West was close to

fires that are typically encountered in each State the national average, with 15 percent of all land
and region. Definitions of the four classes follow" getting Class 1 protection. The Northern and

Southern Rock) Mountain Regions had the best
Class 1. Protection adequate to meet the fire protection in the West, although 10 percent of the

situation in worst years and under serious Southern Rockies still is unprotected. California
peak loads, had 12 percent in Class 1 and 42 percent in Class 2.Class 2. Protection adequate to meet the aver-

Much of the remaining 46 percent, all in Class 3,
age fire situation, but failures likely in the is extremely flammable brushlm{d, highly ira-worst years and under peak loads. portant for watershed purposes, but with virtuallyClass 3._Protection adequate to meet fire situ- no timber values.
ations only in the easy years, and failures In the Pacific Northwest, only 1 percent of the
frequent in average or worse years, forest area received Class 1 protection, but 96

Class 4._Unprotected. percent had Class 2 coverage. This gives the
About 100 million acres, or 15 percent of the region one of the best overall classifications, al-

total forest land requiring protection, received though the problem of meeting extreme emergen-
Class 1 protection in 195.2 (table 123). When cies still exists on most of the area.
viewed realistically, this area on which adequate
protection can be achieved during the worst years Effective Fire Control Expenditures
is relatively small. In contrast, 357 million acres, Unchanged in Recent Yearsor 53 percent, received Class 2 protection. Con-
trol failures and heavy losses can be expected on The $63 million expenditure for the control of
Class 2 land when organizations are swamped with forest fires in 1952 indicates the determination of
an overload of fire work due to large numbers of Federal, State, and private landowners and ran-
fires burning under highly dangerous conditions, agers to get on top of the fire problem. However,
An additional 135 million acres, or 20 percent, re- the steady increase in money spent for fire control
ceived Class 3 protection; here frequent failures by all agencies has been considerably offset by
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TABLE 121. Commercial and noncommercial forest land _ requiring protec_ion fivm fire, and area profected
during 1952, 5y secfion a_d region of United S_a_es and Coastal Alaska

Unprotected forest land

Total area Protected
Section and region requiring area Proportion of

protection Area total forest
area requir-

ing protection

Thousand Thousand Thousand
North: acres acres acres Percent

New England ........................................ 31, 378 31, 378 ...........................
Middle Atlantic .................................... 44, 894 44, 894 ...........................
Lake States ........................................ 55, 201 55, 199 2 (2)
Central ........................................... 41,827 30, 554 11, 273 27
Plains ............................................. 35, 168 4, 933 30, 235 86

Total .............................................. 208, 468 166, 958 41, 510 20

South:
South Atlantic ......................................... 47, 288 45, 399 1, 889 4
Southeast .......................................... 96, 906 79, 657 17, 249 18
West Gulf ......................................... 53, 071 40, 655 12, 416 23

Total ............................................ 197, 265 165, 711 31, 554 16

West:
Pacific Northwest ....................................... 54, 131 54, 131 ...........................
California .......................................... 52, 082 52, 082 ...........................
Northern Rocky Mountain .......................... 55, 261 55, 184 77 (2)
Southern Rocky Mountain ............................. 89, 630 80, 381 9, 249 10

Total ............................................... 251, 104 241, 778 9, 326 4

United States .............................................. 656, 837 574, 447 82, 390 13
Coastal Alaska ............................................ 16, 508 16, 508 ...........................

Total ............................................ 673, 345 590, 955 82, 390 12

Includes approximately 185 million acres of noncommer- 134 million acres in the West, and 12 million acres in
cial forest land; of this total, 10 million acres is nonforest Coastal Alaska.
land in California and North Dakota. The total comprises 2 Negligible.
35 million acres in the North, 4 million acres in the South,

the decreasing value of the dollar. The following that fire losses did not creep up as available funds
tabulation shows little significant change in became spreadthinner and thinner. Obviously,
effective fire control funds from 1932 to the mid- this trend cannot long continue before the weight
1940's. Following the war, an increase of about of a bigger job under more or less fixed financial
a third in terms of 1952 dollars was realized, resources will result in greater timber losses.

Today almost half of the total fire-control billBuying power
of the dollar' Expenditures in is in the West (table 125), where under hazardousYear: Actual expenditure 195_=1.00 1952dollars

1932 .......... $12, 100, 000 3. 3 $40, 066, 000 combinations of fuel, weather, and topography,
1937 ........ 15, 400, 000 2. 4 37, 470, 000 fire organizations have achieved considerable
1942 ........ 21,300, 000 2. 0 43, 293, 000 success but not completely satisfactory protec-
1947 ........ 44, 600, 000 1.4 62, 378, 000 tion. About one-third of the total expenditure
1952 ......... 63, 200, 000 1.0 63, 200, 000 is in the South, with a substantial part of the cost
1Derived from U. S. Dept. of Commerce Business Sta- in the Southeast Region. New England, the

tistics, 1955 edition, indexes for labor, supplies, and equip-
ment. Middle Atlantic, and the Lake States Regions

spend most of the fire-control dollars in the North.
It is significant to note that there was no im- Expenditures made in 1952 to protect private

portant change in effective dollar expenditures forest land totaled $43 million, or 67 percent of
from 1947 to 1952, a period when protected area the national total. Slightly over $15 million, or
increased substantially and the demands for 24 percent, was spent on the national forests.
better resource protection likewise advanced. It Expenditures on forest land of different owner-
is to the credit of fire protection forces everywhere ships in 1952 are shown in table 126.
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TABLE 122.--Ownership of commercial and non- percent, and private groups 17 percent. Actual
commercial ]orest land 1 requiring protection ]tom amounts were as follows:
fire, and area protected during 1952, United States Percentof
aud Coastal Alaska Source of funds: Expenditures total

Federal .................................... $27, 211, 000 43
State ............................... 25, 505, 000 40

Unprotected Private ............................ I0, 497, 000 17

Total I Total ................... $63, 213, 000 100

area _ Propor- The States are shouldering a substantial part
Ownership requir-I Pro- tion of of the burden of protecting State and privateing tected owner-

protec- Area ship area lands. However, in addition to the expenditures
tion requiring listed above, many private agencies are raising the

protec- level of protection for selected high-value areas.
tion They are financing hazard reduction along rail-
" roads, logging areas, and other dangerous places.

Thou- Thou- Thou- The outstanding progress that has been made in
sand sand sand expanding fire control over the years is due inacres acres acres Percenl

Private___ 424, 694346, 08078, 614 18.5 large measure to the efforts of State, private, and
National forest ........ 140, 268140,268 0 0 Federal agencies in attacking the job coopera-
Bureau of Land Mail- tively. The protection job remaining to be done

adamant_ 39, 661 39, 528 133 .3 can best be accomplished by a continuation of this
[ndian ............... 18, 01317, 476 537 3. 0

5, 933 5, 933 0 0 joint effort.National park .........
Other Federal ....... 11, 25310, 473 780 6. 9

Other public ........... 33, 52331, 1972, 326 6. 9 CtaCRENTTR_.NDSTOWARDBgrrm_
......

Total .......... 673, 345 590, 955 82, 390 12. 2 FIRE CONTROL

l Includes approximately 175 million acres of noncom- The growth of fire control in tile United States
mercial forest land and 10 million acres of nonforest land emphasizes the increasing support given by all
in California and North Dakota. agencies to this important activity. Nowhere in

the world has such an extensive and highly skilled
TABLE 123. Class oJ protection on all lands pro- fire organization been developed. But there are

tectedJromJorestfire during 1952, United States still many places where improved protection is
and Coastal Alaska desirable and essential. Current trends indicate

the extent to which better fire control may be
achieved in the near future.

Protected land

Ownership Man-Caused Fires Can Be Reduced

IClass 1Class Cooperation, especially in forest fire prevention,

[
Class 12 Class 3 Total

I Thou-Thou Thou-I Thou- Thou- has developed amazingly in recent years. The
sand sand sand[sand sand Cooperative Forest Fire Prevention program,
acresI aere_ acres acres acres under the sponsorship of the National Advertising

...... 52, 043 199, 926 94, 111 346, 080 Council, illustrates how effective the combined

Private .......... 52, 0,

Federal: _ efforts of Federal, State, industrial, and other
National forest ...... I 22, 5q 102, 734 15, 033
Bureau of Land I 22, 501 140, 268 private organizations canobe. The "Keep Green"programs in 36 States are outstanding examples of

Management ...... } 9, 03857125,7,276306 9,5'56513539,17,528476 industrial and State cooperation. A multitude ofIndian__ other organizations and groups are working
........... _] 3, 399 2, 26 5, 933National 3, 508parks .....

Other Federal ....... I 364 4, 893 5, 216 10, 473 toward the common goal of reducing the number
.... of man-caused forest fires.

___ 35, 986 34, 975 The 7-percent reduction in number of fires inTotal ......... 35, 9, 142, 717 213, 67_

Ill, 593 5, 59631, 197 the decade ending in 1952, as compared to theOther public_ ....... __ 11, 5! 14, 008 previous decade, indicates major progress, but
All ownerships_ __ 99, 622 356, 651 134, 682 590, 95_ the gains are far greater than this percentage

would indicate. During this time, the recrea-
tional use of the forests increased manyfold.

It is not only of interest to examine where fire Timber harvesting and other industrial uses both
control funds are spent but also to analyze who increased, so that large areas of high-hazard
foots the bill. In 1952, Federal sources paid 43 logging slash and more high-risk industrial areas
percent of the total cost, State organizations 40 were created.
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While a sustained nationwide effort is needed methods of hazard abatement and fuller applica-
to hold the gains made, a great opportunity ex- tion of existing methods, or both, are needed to
is ts, especially in the South, to reduce the large prevent fires on cutover lands where high fire
number of man-caused fires, particularly those hazard follows cutting. Indications are that ade-
started by incendiarists. In the West, better quate fire laws and regulations will be enacted or
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TABLE 124. C]_a_,_ of p,ro_ectio_ from fire on commercia_ and noncommercial forest land during 1952, by section and region,

and by ownership, Unifed Sta_es and Coastal Alaska

1 '?_cdcral forest land in Other public forest la_d t Private forest land in All ownerships of forest

protection class-- in )roteetion class-- I ,_rotection class-- land in protection class--
Section and regiorl [

Unpro- Unpro- 1 1 2 3 Unpro- 1 2 3 Unpro-

1 2 - 3 tected t 1 2 3 tccted tected . teated

Per- Per- Per- Per- Per- Per- Per- Per- Per- t Per- Per- Per- Per- Per- Per- Per-
North: cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent

New England ........................... 93 7 .............. 61 39 ...... I 25 75 (l) ........ 28 72 (x) ........
Middle Atlantic ........................ 81 19 .............. 881 12 (0 ]]]]]]] 62 21 17 ........ 66 20 14 ........

Lake States ............................ 30 55 15 (1) 33 42 25 i]]]]--] 36 48 16 ........ 3_1 48 18 (1)
Central States .......................... 2 1 80 18 (0 6 49: 45 72 6 21 44 29 _) 25 42 27Plains _ ................................ 31 3 40 54 7 ...... 21 i ...... 1 11 88 ! 1 ! 13 86

...... i.--

South: i I

South Atlantic .......................... 11' 82 (0 ] 74 26 ........ !...... 8 18 4 11 78 17] 4

Southeast .............................. 1 88 10| l] (1) 42 48 10 ! 1 49] 31 19 12 51 30j 18
1 88 9 t 2 ...... 56 44 3 ] 56 I 16 25 59 161 23West Gulf ..............................

86 1.............. 1 ....
Weighted average .................... 4 9 I 1 ] 0) 52 42 6 1 I 58 24 17 60 23 16

West:
Pacific Northwest ....................... 1 98 1 !............... 94 6 ........ 2 92 6 ........ 1 96 3 ........
California s ............................. 13 34 53 ]........ 41 59 .............. 11 49 40 ........ 12 42 46 ........

Northern Rocky Mountain ............ 10 69 12 _........ 21 ] 67 9 3 19 52 28 1 19 67 14 (0
Southern Rocky Motmtain ............. 28 58 14 ........ 3 25 8 64 5 21 30 44 23 ] 50 17 10

....... ....
Weighted average .................... 18 65 17 ........ 7 63 7 23 8 56 26 10 15 62 19 4

United States .............................. 18 65 16 1 34 42 17 7 12 47 22 19 15 52 20 13
Coastal Alaska ............................. 5 81 14 .................................. 8 84 8 ........ 5 81 14 ........
United States and Coastal Alaska .......... 17 66 16 1 34 42 17 7 12 47 22 19 15 53 20 12

I Negligible.
2 Approximately 500,000 acres of ,nonforest land included.

Approximately 9,540,000 acres of nonforest land included.

adopted in all States in the near future. Prog- lion acres, and by 1970 there should be virtually
ress may b'e expected in law enforcement. Thus, no important lands unprotected.
the trend is toward continued progress in all
phases of prevention. Intensification of Fire Control

Is Big Challenge
Protected Area Being Increased Rapidly

It was brought out earlier that only 15 percent
Although only 12 percent of the country's 673 of all forest lands requiring protection have Class

million acres of forest lands that need protection 1 protection and 53 percent have Class 2. Thus,
are still without some coverage, 53 percent of 32 percent fall in the highly inadequate Class 3
the 1952 burned area occurred on these lands, category or are unprotected (Class 4). Figure 75
In the average year. almost three-fourths of the shows that area burned per million acres protect-
losses occur on the unprotected area. Thus, the ed declines sharply as the percentage of land
extension of organized protection to this remain- under Class 1 and 2 protection increases. This
ing 82 million acres is important, if future burned relation was determined from the records of 37
area is to be reduced significantly. States which in 1952 experienced burning condi-

The outlook for extending protection is bright, tions severe enough to test the organizations re-
Since 1945 the protected area has risen about 9 sponsible for protection.
million acres per year. If the favorable trend From the characteristically heavy losses that
continues, even at a slightly reduced rate, by 1960 occur during emergency fire periods, it is obvious
the protected area will probably reach 630 mil- that the level of protection defined in both Class



TABLE 125.--Expenditures jor forest fire control on gions and par_s of the Central Regim) are faced
commercial and noncommercial forest land ldur - with the biggest chMlenge. In the West, the
ing 1952, by section and region of the United difficult tasks are to intensify control in some
States and Coastal.Alaska problem areas and to keep prepared against the

continuous threat of serious losses.

Section and region Expenditures Area Burned is Trending Downward
North: Dollars Percent Tile combination of (1) better fire prevention,

New England ................. 2, 343, 300 3. 7 (2) extended coverage of organized protection, and
Middle Atlantic ............ 2, 658, 000 4. 2 (3) gradually increased effectiveness of fire con-
Lake States ............ 4, 758, 400 7. 5 trol has produced a steady reduction in areaCentral .................... 2, 230, 800 3. 5
Plains ....................... 111,600 .2 burned over the years. The downward trend in

area burned since 1935 reflects the results of the
Total ................... 12,102,100 19. 1 Civilian Conservation Corps program of the

South: 1930's, strengthened State fire control organiza-
South Atlantic ............... 4, 207, 200 6. 7 tions, better leadership by all agencies, and great-
Southeast ..................... 12, 325, 700 19. 5 ly expanded fire control facilities and finances.
West Gulf ................... 3, 702, 700 5. 8 The area burned on all lands requiring pro-

Total ................... 20, 235, 600 32. 0 tection (fig. 76) has dropped steadily sines the
1930's. In the past 10 years, however, the de-

West: crease has been due entirely to reduced losses on
Pacific Northwest ........... 8, 024, 800 12. 7 lands being placed under protection for the first
California ................. _15, 608, 800 24. 7 time Present trends in total area burned indi-
Northern Rocky Mountain__ 4, 159, 500 6. 6 "
Southern Rocky Mountain___ 3, O59,900 4. 8 cats a gradual leveling off in the next l0 to 15

years.
Total .................... 30, 853, 000 48. 8 The historic development of better fire control

United States ................. 63, 190, 700 99. 9 on Federal lands and the pattern of protection on
Coastal Alaska ................ 22, 100 .1 State and privately owned lands under the Clarke-

McNary Act of 1924 promise future reductions in
Total ....................... 63, 212, 800 100. 0 area burned. In consideration of this and present

trends in area burned, it is estimated that by
_Includes expenditures for protecting 9_ million acres 1960 the area burned on all 673 million acres

of nonforest land in California. needing protection in the United States and
Coastal Alaska will have been reduced almost

TABLE 126.--ExpenditureJor_orestfire control dur- 6 million acres, or 40 percent compared to 1952.
ing 1952 on lands of different ownerships in the The distribution of the anticipated acreage
United States and Coastal Alaska burned in 1960 by sections as compared to 1952 is:

Area burned in 195_ Estimated burn, 1960

Ownership Expenditures Proportion Proportion
........................................ of total of total

forest area forest area
requiring requiring

Private: Dollars Percent Total protection Total protection
North .............................. 9, 713, 300 15. 4 Section: (Maeres) (percent) (Macres) (percent)
South ........................ 17, 730, 600 28. 0 North .............. 4, 773 2. 3 1,213 0. 6
West ........................ 15, 224, 000 24. 1 South .............. 9, 672 4. 9 7, 181 3. 6

West and Coastal
All private ................. 42, 667, 900 67. 5 Alaska .......... 266 . 1 357 . 1

National forest ............... 15, 370, 000 24. 3 Total United
Other Federal .................. 2, 456, 300 3. 9 States and
Other public .................. 2, 718, 600 4. 3 Coastal Alaska 14, 711 2. 2 8, 751 1.3

All public .......................... 20, 544, 900 32. 5 Although total burn, hence growth impact from
fire, is being reduced steadily, .the trend of area

United States and Coastal burned on protected land m unsatisfactory.
Alaska ................... 63, 212, 800 100. 0 For the country as a whole, there has been no

significant improvement since about 1940. In
2 and Class 3 is inadequate to prevent substantial fact, burned area per million acres protected
fire losses during severe fire weather. If burned (fig. 77) seemed to be on the increase from 1949
acreages are to be reduced, it will be essential to 1952 for the country as a whole. The situation
that the level of protection be stepped up, not in the South is worse than in other sections.
only by moving unprotected (Class 4) land into There the great gains made as a result of extending
the Class 3 catego@ but by intensifying organ- protection to unprotected areas have been partly
ized effort all along the line. The southern re- offset by increased losses on protected areas.



Figure 75.--Area burned per million acres protected, $7 States, in relation to protection status, 1952'

The upswing in area burned per million acres the wood produced. Root diseases kill or stunt
protected in the South and the lack of much im- large numbers of trees. Bark diseases may
provement in the North and West is disturbing, girdle and kill trees or produce open wounds
Although actual funds available have increased leading to decay, Wood'rotting diseases reduce
40 percent since 1947, the coincident increase in or destroy the merchantability of timber, Leaf '_
area over which available funds are spread, to. and needle diseases check growth and sometimes
gether with a decrease in the value of the dollar, kill.
has weakened the per-acre effectiveness of fire Most of our forest tree diseases are native,
control, that is, so far as we know, they have always

An anticipated expansion in fire control forces existed in this country. This group includes
and facilities will result from forest fire protection most of our heart rots and many other normally
compacts that have been organized among the endemic diseases, Native diseases, however,
States. These compacts, federally approved, are sometimes become temporarily epidemic, Many
intended to encourage member States to develop of our most destructive diseases, for example,
integrated forest fire plans, maintain adequate white pine blister rust and chestnut blight, are
forest fire-fighting services, and provide mutual not native but are known to have been introduced
aid in fighting fires, into this country from other continents. Para-

sites brought into a new region often find some
STATUS OF PROTECTION FROM tree species particularly susceptible to their

DISEASES attack, partly because of the lack of any estab-lished balance between parasite and the new

Tree diseases operate in many ways that reduce host. This results in an epidemic.
the final yield of timber stands and the quality of One of the features of disease problems is that



Figure 76

new diseases continue to appear. Since tile turn others is not known. Still others have very likely
of the century, a large number of serious or resulted from epidemic behavior of normally an-
potentially serious diseases have attracted atten- demic diseases. A tabulation of some of the more
tion in this country. Some were inadvertently outstanding diseases regarded as new to this coun-
introduced from foreign lands. The source of try since about 1900 is shown below.

Year first
Disease Species attacked Cause reported

Chestnut blight ................................. Chestnut ................................ Fungus .................................... 1904
Blister rust ................................... 5-needle pines ................................. do ..................................... 1906
Phloem necrosis .................. Elms .............................................. Virus ........................................ 1918
Beech bark disease .................. Beech ......................................... Fungus and insect ......................... 1920
Larch canker ........................ Larches .................................. Fungus ................................. 1927
Pole blight .............................. Western whi_e pine ................... Unknown ............................. 1929
Birch dieback ...................... Birches ...................................... do .......................... 1930
Dutch elm disease .................... Elms .................................... Fungus ........................... 1930
Littleleaf ................................ Shortleaf and loblolly pine ........................ do .................................. 1932
Persimmon wilt ............................. Persimmon .................................... do ...................... 1933
Oak wilt ........................... Oaks and chestnuts ......................... do ...................... 1942
Sweetgum blight ................. Sweetgum ............................ Unknown .................... 9. 1951

In .some cases, notably oak wilt, littleleaf, and phloem 2 A similar or possibly identical disease of sweetgum was
necrosis, _he diseases were almost certainly present many first reported in 1944.
years before they were identified.
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Figure 77

Some diseases, such as chestnut blight, have or epidemic, introduced or native. The only ex-
caused catastrophic losses. Some, such as blister ceptions are the losses from those individual cat-
rust, are being held in check in most areas through astrophic events that are listed in table 133, p. 217.
rigorous control efforts; others, such as littleleaf,
are being combated through adjusted manage- DISEASES REDUCE OUR TIMBER SUPPLY
ment practices, and still others are at present
mainly in the status of threats, such as oak wilt Earlier, it was shown that diseases cause 22 per-cent of the growing-stock mortality and 56 percentand sweetgum blight, or of no great importance
to our timber resource, such as persimmon wilt. of tile growth loss, representing 45 percent of the
During the past half century, the incidence of impact on total national growth. While this
"new" diseases presents no clear trend. For the tremendous volume loss is composed of majordamage by many diseases, 3.4 of the 5.0 billion
5 decades included, the ,lumber of serious new cubic feet is ascribable to the heart rots alone.
forest diseases reported varied from 2 to 4 per The bulk of the growth impact from diseases is
decade, with a peak in the 1930's. growth loss rather than mortality (table 127 and

In addition to the diseases reported above as fig. 72). Such diseases as the heart rots, leaf
new since 1900, there have been buildups of major diseases, and killers of seedlings and saplings cause
consequence, often associated with abnormal little mortality loss of measurable volume, yet
weather or changes in forest conditions, on the account for the larger share of the ultimate effect
part of several diseases native with us, or natural- of disease on wood production.
ized many years ago. Diseases of this type that The damage is not localized in any particular
have risen in importance at one time or another section of the country (table 128). Thus, 40 per-
since 1900 include Elytroderma needle cast on cent of the Nation's 1952 growth impact from
ponderosa pine and fusiform rust of southern pines, disease on sawtimber is in the North, largely the

In the tables in this report dealing with growth Northeast and Lake States, 35 percent is in the
impact from destructive agents, the losses from South, 22 percent in the West, and 3 percent in
all types of events are included, whether endemic Coastal Alaska.
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TABLE 127. Mortalityffom disease compared with MANY KINDS OF DISEASE CAUSE MAJOR
growth loss, by section, of the United States and LOSSES
Coastal Alaska, 1952

GROWINGSTOCK Some of the more important diseases, on the
basis of sawtimber loss, are discussed in the fol-

Section Mor- Growth Growth lowing paragraphs. These diseases are arranged

tality toss impact in a decreasing order of importance according to° growth impact that resulted from damage they
Million Million Million caused in 1952.
cu. ft. I cu. ft. cu. ft.

North ............................. 461 1, 738 2, 199 Heart rot can take place in any tree exposed to
South ......................... ] 73 I 1, 774 [ 1, 847 infection as a result of injuries, old age, or natural
West...................... I 190 I 660 t 850 pruning. It occurs in all tree species and in all

Coastal Alaska ............. 1 49 I 103 1 152 regions. The cull that the rots cause limits the
Total, United States ] I l optimum rotation age for many species, becoming

and Coastal Alaska_/ 773 ] 4, 275 t 5, 048 critical, for example, in aspen ill the Lake Statesat about 50 years, balsam fir at 70 years, scarlet
oak at 100 years, white fir at 150 years, and Site II

SAWTI[V[BER Douglas-fir not until 300 years. In eastern hard-

Million Million Million woods, 45 percent of the monetary damage
bd.-ft, bd.-ft, bd.-ft, following the average fire results from heart rot

North ............................... 914 7, 069 7, 983 that develops from the basal scars. It was com-
South ........................ 233 6, 720 6, 953 mon practice in the past, but to a lesser extent
West ...................... 891 3, 432 4,323 today, to leave badly decayed trees standing
Coastal Alaska .............. 204 ..... 426 630 following logging, thus increasing the proportions

Total, United States of rotten cull trees occupying the sites. Our past
and Coastal Alaska_ 2, 242 17, 647 19, 889 high heart rot losses have been in part related to

this practice of "high-grading."

TABLE 128.--Growth impact oJ damage by disease on commercial forest land in the United States and
Coastal Alaska, 1952

Impact on growing stock Impact on sawtimber

Total, Total, Pro-
Disease United United pot-

North South West Coastal States North South West Coastal States tion
Alaska and Alaska and of

Coastal Coastal total
Alaska Alaska impact

Mil- Mil- Mil-
lion lion lion Million I Million Per-

bd.-ft, bd.-ft bd.-ft, bd.-ft, bd.-ft, cent
............. 454 _ ...... 454 2. 3

...... 146 ............. 146 .8
_,405 5,840 1,928 332 I 14,505 72.9

349 __ .... 274 ....... I 623 3. 2
3 ...... 577 ....... ] 580 2. 9

281 .............. 1 281 1. 4
--i86 _ .................. / 186 .9

/

...... 59 .............. 1 59 .3

494 ...... 1.............. t 494 I 2. 5
............ [ 61 ........ 61 .3

47 ...... l............. 47 I .2
1 41 ...... I....... 42 .2

498 586 983 298 2, 365 11.9

2, 199 i l, 847 850 152 5, 048 '7, 983 6, 953 4, 323 630 19, 889 100. {]
I , ,,.
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Blister rust losses are being held to a low level in attacks shortleaf and to a lesser extent loblolly
most of the East by the control program. On pine. It is the most important silvicultural prob-
private lands in the Lake States, the rust is lem in shortleaf management in much of the
materially damaging young stands, which repre- Piedmont and in the upper Coastal Plain of
sent the predominant age class of the region. In Alabama. It reaches important proportions on
the Northern Rocky Mountain Region, the rust 6 million acres from Virginia to Mississippi, and
has become established throughout the range of occurs in scattered stands over a wider acreage,
white pine. In the Inland Empire, losses are with a total current annual growth impact of 146
already heavy, but the rust's full effect has not million board-feet.
yet been felt. In California the rust has spread Pole blight is a disease of undetermined cause,
south to the central Sierra Nevada and is causing characterized by dieback and gradual decline of
considerable damage in the northern end of the the entire crowns, leading to the complete breakup
State. The effectiveness of control programs in of large areas of pole-sized western white pine.
the West has been demonstrated, however. This blight caused a growth impact of 61 million

The dwar]mistletoes lead the diseases in amount board-feet, almost all in trees 8 to 20 inches in
of damage caused in the Southern Rocky Moun- diameter. Blighted stands now occupy 92,000
tain Region, and also cause considerable damage acres in northern Idaho and adjacent Washington
to ponderosa pine, lodgepole pine, and Douglas-fir and Montana.
elsewhere in the West, and to black spruce in the Brown spot is a fungus disease of the needles
Lake States. Trees of all sizes are attacked, and one of the main reasons that longleaf pine
Some are killed before they reach merchantable remains in the "grass" stage for many years before
size, and others are stunted for long periods, starting height growth. Where brown spot has

Birch dieback, since 1930, has destroyed much been controlled by either prescribed burning or by
of the yellow and paper birch in New England foliage sprays, early height growth has been initi-
and adjacent Canada. It is New England's most ated and the time required to grow a crop of
devastating disease since the chestnut blight, longleaf pine reduced as much as 20 percent.
Damage from this disease in 1952 resulted in a Oak wilt is currently the most highly publicized
growth impact of 494 million board-feet. Its tree disease in the Nation. Since it is a virulent
exact nature and cause are not completely under- killing disease to which all oak species tested are
stood, but there can be little doubt that reduced susceptible, it deserves the attention it is receiving.
rainfall and abnormally high temperatures are im- There is strong evidence that it- has been in Wis-
plicated. The bronze birch borer tins added to consin and Iowa for 40 years or more. More
the destruction by killing many trees weakened recently, it has been found scattered over a wide
by dieback, area in the Lake and Central States, from Penn-

Root rot caused by Poria weirii damages many sylvania to North Carolina, and westward through
western conifers, but is particularly serious on Tennessee and northern Arkansas to eastern
Douglas-fir in the Pacific Northwest, where it Kansas and Nebraska. Oak wilt has destroyed
severely attacks stands as young as 20 to 60 years great numbers of oaks in the Middle West; m
of age. There is no question but that-this dis- Wisconsin and Iowa, many oak areas from a few
ease, with a current annual growth impact of 454 to about 100 acres in extent have been practically
million board-feet, has become a major silvicul- denuded. The wilt has been slowly but definitely
tural problem in the Northwest. spreading in the Appalachians and Pennsylvania.

Fusi]orm rust is the most important disease of In terms of current impact on our Nation's oak
loblolly and slash pines. The alternate hosts for supply, oak wilt has not had a great effect (table
this southern rust are the oaks. Although trees 128), and its importance lies in the threat that,
of all ages are susceptible, the stem cankers that if left uncontrolled, it could gradually build up to
kill seedlings and saplings are the most damaging, serious proportions over much of our oak timber-
The disease continues to increase as fire protection land.
favors the increase in oak over pine and also Sweetgum blight is a newly recognized disorder
increases the proportion of loblolly and slash pines of unknown cause, characterized b_ diebaek of
at the expense of the more rust-resistant longleaf, the crown and more or less rapid death of entire

The hardwood canker diseases attack a wide trees. It occurs in varying degrees in all States
range of species, expose the trunks to decay, and where sweetgum grows. A particularly spectac-
lead to cull, wind breakage, and reduced wood ular dying of sweetgum that has been taking
quality. They are important primarily in New place in recent years in Maryland and Delaware
England, and the Middle" Atlantic, Central, and may be an aggravated stage of the blight that
Lake States. Hypoxylon canker of aspen causes occurs elsewhere in the South or may prove to
by far the most serious disease mortality loss in be a separate disease. The 42 million board-feet
the Lake States. of damage from sweetgum blight is made up of

Littlelea], a fungus root disease associated with the two types combined.
poor internal soil drainage and soil deterioration, Elytroderma needle cast is a serious disease of



ponderosa pine through southern Idaho and e_]ty and solely for cow,trolling _ gi.v(_a disease, and
eastern Oregon, and small outbreaks are curreatly not those activities worked im as _ part of norma!l
active elsewhere in Idaho, as :well as in parts of silviculture. Niost current forest disclose control
Washington, Montana, and California. During is considered indirect in that it is effeeted through
the past 8 years, it has killed outright at least 46 adjustments in forest management. Of the few
million board-feet of high-quality timber in the current programs of direct disease control, the
Pacific Northwest and has transformed thousands largest, by far, is tile blister rust program. Three
of good trees into high risks likely to succumb of the eight native white pines in tile United
to insect attack. States--eastern and western white pines and

Mi_vcellaneous diseases not listed individually, sugar pine are being protected against blister
through their attacks in 1952, had an impact on rust.
growth of over 2,300 million board-feet. This is Federal, State, and private agencies cooperate
12 percent of the impact h'om all diseases. The in blister rust control. Federal funds are made
group includes many stem rusts, root rots, leaf available to the Department of Agriculture for
and needle diseases, and forest losses from such overall leadership, coordination, and technical
epidemic diseases as the Dutch elm disease, direction, and for control on national-forest and
phloem necrosis of ehn, and persimmon wilt. non-FederM lands in cooperation with State and

private agencies. The Department of the Interior
ADVANCES BEING MADE IN receives Federal funds for Indian, national park,

DISEASE CONTROL and other lands under its supervision. Satis-
factory control involving the removal of currant
and gooseberry plants, the alternate hosts of the

Disease Surveys, the First Step disease, from the control areas has been establish-
Toward Control ed and is being maintained on three-fourths of

the Nation's primary white pine areas. The
Forest disease surveys are essential to learn remaining one-fourth includes high-hazard areas

what diseases we have and something of their in the northern Lake States, Idaho, arid parts of
importance, to detect new threats, to appraise Oregon and California.
the extent and damage of known diseases as an Several States east of the Mississippi River have
aid in planning, and to delimit outbreak areas for active oak wilt control programs, some of which
control purposes. For the initial detection of are in cooperation with the Federal Government.
new disease threats, considera, ble dependence is The tree removal and treatment phase of this
placed on the ever-growing field force of foresters, program was, in 1952, carried on entirely by the
pathologists, other specialists, and woods workers. States.

Appraisal surveys, so essential to gage the Prescribed fire is now widely used in the South
scope of attack and ttle possibilities for and costs to control the brown spot in longleaf pine seed-
of control, received great impetus with the pas- lings. When properly used. these fires consume
sage of the Forest Pest Control Act of 1947, the diseased foliage with little damage to the trees,
functioning of which is explained in the final part checking subsequent infection long enough to
of this section. The appraisal survey program has stimulate growth. Since such burns also reduce
been successfully applied to oak wilt, pole blight, the forest fuel, reduce grass competition, and
larch canker, sweetgum blight, arid birch dieback, at least temporarily improve spring forage, only

However, appraisal surveys do not meet the part of their cost is chargeable to brown spot
full needs of control planning, estimation of control.
damage, and the determination of research Only recently have large-scale attempts been
required. Control surveys are therefore made made to control dwarfmist!etoe by cutting
to locate the stands or trees requiring treatment, infected trees, although the effectiveness of mistle-
They led to the control of larch canker in New toe elimination as a means of control has been
England, and are in wide use in tile blister rust apparent for several years. In 1952 the Federal
control program and in the suppression of oak Government supported such a program on some
wilt in the Eastern and Southern States. The of the national park and Indian lands of the
States have played a vital part in the financing Southwest.
and operation of the blister rust and oak wilt Some larch cankers, in addition to those found
surveys, and are assuming a major role in forest and removed following discovery of the disease
pest detection and survey in general, in 1927, were found by disease survey crews in

1951 and 1952. The infected trees were destroyed.
Direct Control Necessary Other current direct control of forest diseases

Against Some Diseases includes small-scale efforts against a large number
of diseases both in plantations and natural stands.

In the sense that it is used here, direct control The expenditures for the direct control of forest
refers to efforts and expenditures made specifi- diseases in 1952 totaled $3,857,300, approximately
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80 percent of which was spent, by _he Federf_] removing the parasit, e from tile overstory in the
Government (table 129). Ninety-seven percent course of harvesting, and taking out small infected
of this Federal expenditure went to the blister trees in stand-improvement operations. Such
rust program. Of the States' share. 80 percent, operations carl also reduce losses h'om many other
went to blister rust, 13 percent to oak wilt, and diseases, including fusiform rust and the hardwood
the remainder to other diseases. The Nation's cankers. Although there has been a gradual
effort in forest disease control cannot be appraised increase in stand-improvement measures for dis-
fairly by the expenditures listed in table 129, ease control', they are not yet in wide use.
since these were only the direct costs and were A beginning has been made toward replaeing
made largely for the control of one disease, shortleaf pine with other species on the soils

where the littleleaf disease prevails. In deciding
TABI_ 129. -Expenditures for direct control of on the proper spacing in slash and loblolly pine

forest diseases in continental United States, 1952 plantations, the high incidence of fusiform rust m
the wider spacings is an important consideration.
Maintaining high-stand density reduces Hypoxy-State

Disease and Federal Total lon canker losses in aspen. Even with blister rust,
)rivat forest-management practices have a direct bear-

__ ing on control and offer great promise for the
future.

9ollar Dollars Dollars
White pine blister rust ...... 08, 7C 2, 995, 000 3, 603, 700 Some diseases have killed such large concentra-
Oak wilt ................... 01, 7C 25, 900 127, 600 tions of timber that it has been profitable to con-
Brown spot of longleaf pine 17, 0t] 34, 800 51,800 duct salvage operations. About 32 percent of the
Dwarfmistletoe .......... 19, 000 19, 000 chestnut killed by the blight over a dozen StatesFusiform rust of southern

pines ....................... 8, 9C 600 9, 500 has been salvaged, and dead chestnut is still being
Larch :anker ............... 2C 6, 200 6, 400 utilized. Most of the ponderosa pine recently
Miscellaneous diseases_ __ 23, 8e 15,5OO 39, 3OO killed by Elytroderma on the Ochoco National

Forest was salvaged. Many cankered eastern
Total ............. 6-0_-3C3, 097, 000 3, 857, 300 hardwoods are used annually for mine props and

other uses. Heavily mistletoe-damaged ponderosa
pine is often salvaged in the Southwest. On

Control Through Silviculture Gaining many of the larger forest properties in the Pied-
Ground mont of the Southeast and in the northern half

of Alabama, most of the timber cutting consists of

As has been mentioned, most control efforts salvaging littleleaf-diseased trees before they die.
are predicated on adjustments in forest manage- There are many major gaps in our knowledge of
ment practices. The impacts of many of the disease behavior and control in connection with
diseases listed in table 128 can be materially most of our more important diseases. New
lessened through corrective silvicultural measures, weapons in the fight against tree diseases tom-

Heart rots are major factors in determining parable to the antibiotics in medicine, and DDT
the best rotation age for many species, particularly and other comparable insecticides in entomology,
when they become critical at early ages, as in are not available against forest diseases. Only
aspen and balsam fir. The changed cull status research can lead to such new developments.

between the old unmanaged southern pine timberand the 5ounger second-growth forests of today STATUS OF PROTECTION
indicates the relation between overage and heart FROM INSECTS
rot, since cull in the old timber usually made up
over 20 percent of the volume, while the mean Insects are among nature's most active killers
southern pine rot cull in 1952 was estimated at of forest trees. To the extent that they sometimes
only 3 percent, thin overdense young stands or kill decadent and

Butt rot losses are being curtailed through fire suppressed trees, they may be considered bane-
protection and greater care in logging. Trunk ficial. But beyond this they injure useful trees
rots are being checked by reducing logging damage, and sometimes develop devastating epidemics.
removing high rot-risk trees in partial cuts, mak!ng How to prevent or control insects and utilize
salvage cuts in badly damaged stands, prumng much of the vast amount of timber they kill
in the case of ponderosa pine, and, with some every year are major forestry problems as yet
highly rot-susceptible species, adjusting rotation largely unsolved.
ages to minim.lze decay loss. Much of the Outright killing by insects may be endemic or
merchantable volume lost to heart rots and sap epidemic in character. Endemic mortality is
rots can be reduced only through judicious normal to a forest and is unlikely to be materially
scheduling of salvage operations, reduced except by forest management that changes

Dwarfmistletoe damage can be checked by the composition, age, or character of the stands.



Periodically, insec_ epidemics kilt large quantities TABLE 130.-Mortality from insects compared with
of timber. Bark beetles, by girdling trees and by growth loss, by section of the United States and
introducing lethal fungi, are especially serious Coastal Alaska, I952
agents. GROWING STOCK

Next to killing trees, the most important effect
of insects on the timber resources is growth reduc-
tion. Cone and seed insects may deplete seed Section Mot- Growth Growth
crops. Insects may wipe out young stands or tality loss impact
seriously injure plantations. Twig and terminal .....
insects may impair growth rates or ruin the form Million Million Million
of trees. Defoliators, by destroying the needles cu. ft. cu. ft. cu. ft.
or leaves, may devitalize trees and seriously re- North .......................... 65 333 398South ...................... 112 251 363
duce growth and productivity. Insects also de- West ..................... 796 180 976
stroy usable wood by boring into the sapwood or Coastal Alaska ............. 27 14 41
heartwood and by introducing stains and decay -- -
which result in cull and degrade. Total, United Statesand Coastal Alaska_ 1, O00 778 1,778

Since 1900 many major forest insect outbreaks
have killed timber over vast areas. Six catas-
trophic outbreaks are shown in table 133, p. 217. SAWTIMBER
These accounted for over 52 billion board-feet of
softwood timber. An additional 12 billion board- J

Million Million I Million
feet of timber are known to have been killed during bd.-ft, bd.-ft. I bd.-ft.
this period in other outbreaks of lesser size, and North .......................... 99 1,315 I 1, 414

probably twice this much has been killed in small South ..................... 412 1,049 ] 1, 461

ii outbreaks which were not recorded. West ..................... 4, 432 1, 137 ] 5, 569
Coastal Alaska ............. 98 75 173

INSECT IMPACT ON TIMBER GROWTH Total, United States
and Coastal Alaska_ 5, 041 3, 576 8, 617

I
Insects killed more timber than any other

agency in 1952. They were responsible for 28
percent of the growing-stock mortality and 10 growth loss; in 1952, 84 percent of their damage
percent of the national growth loss. The total was mortality.
growth impact to growing stock was 16 percent The western pine beetle, during a 25-year period
of that from all destructive agencies, or 1,778 from 1921 to 1945, probably killed 25 billion
million cubic feet (table 113, p. 189). Growth board-feet. The mountain pine beetle decimated
impact on sawtimber was 8,617 million board-feet, lodgepole pine stands for hundreds of miles along
20 percent of the national total, the Continental Divide in Idaho and Montana

The West led with 55 percent of the total between 1911 and 1935. The amount of timber
insect losses to growing stocl_ and 65 percent of the killed has been estimated at 15 to 25 billion board-
sawtimber losses for all regions (table 114, p. 190). feet. The mountain pine beetle is also estimated
The North and South suffered almost equally, to have killed 10 billion board-feet of ponderosa

Unlike the losses from all other agencies except pine, western white pine, and sugar pine between
weather and miscellaneous causes, the mortality 1910 and 1950.
from insects exceeded the growth loss. from insects One of the most spectacular outbreaks was that
for the country as a whole. Thin was due to of the Engelmann spruce beetle, which destroyed
heavy mortali@ in the West (table 130). On nearly all of the spruce and some lodgepole pine
_rowing stock in the North and the South, growth over hundreds of square miles of western Colorado
loss exceeded mortality by five and two times, between 1940 and 1951. About 5 billion board-
respectively, feet were destroyed, very little of which has been

salvaged as yet. A new outbreak of this beetle
IMPORTANT TIMBER LOSSES CAUSED BY started in 1950, and threatens to kill all of the

mature spruce on seven national forests in Idaho
MANY TYPES OF INSECTS and Montana.

Bark beetles, the most important single group of Another recent major outbreak is that of the
forest insects, killed 4}i billion board-feet of saw- Douglas-fir beetle. Following a serious blowdown
timber in 1952, accounting for 90 percent of the in western Oregon and Washington, this insect
insect-caused mortality of sawtimber and 63 per- killed 3 billion board-feet of Douglas-fir. Currently,
cent (table 131) of the growth impact. In the epidemics of this beetle are prevalent throughout
West, bark beetles attack mostly mature _nd over- the range of Douglas-fir.
mature timber. Nationally, their damage is Bark beetles have killed large volumes of
measured largely in terms of mortality rather than southern pine timber over the years. Several
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TABLE 131.--Growth impact by major insects on commercial forest land in the United States and Coastal
Alaska, 1952

,,

Impact on growing stock Impact on sawtimber
I

Total, Total,
Insect United United Propor-

North South West Coastal States North South West Coastal States tion of
Alaska and Alaska and total

Coastal Coastal impact
Alaska Alaska

,,.

Mil- Mil- Mil- Mil- Mil- Mil- Mil- Mil- Mil- Mil-
lion lion lion lion lion lion lion lion lion lion

Bark beetles: cu. ft. cu. ft. cu. fl. cu. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft. Percent
Fir beetles ............................. 537 ....... 537 ............. 3, 148 ....... 3, 148 36. 5
Pine beetles ...................... 101 224 ....... 325 ....... 434 1, 238 ....... 1, 672 19. 4
Spruce beetles ............ 6 ...... 97 ....... 103 28 ........ 524 ....... 552 6. 4
Other_ 7 ........ 7 2 1 40 ....... 43 . 5

Defoliators:
Spruce budworm .......... 1 ......... 53 ........ 54 2 ..... 290 ....... 292 3. 4
Other_ 190 33 13 12 248 768 119 64 62 1, 013 11. 8

Miscellaneous _................ , 201 229 45 29 504 614 907 265 111 1, 897 22. 0

LTotal, all insects ....... 398 363 976 41 1,778 1, 414 1, 461 5, 569 173 8, 617 100. 0

1 Chiefly hardwood borers, white pine weevil, tip moths, cone and seed insects, spittlebugs, and aphids.

species of beetles in 1952 were responsible for more feet of growing stock, including 292 million board-
than 400 million board-feet of mortality and feet of sawtimber.
growth losses in this section. Less spectacular The gypsy moth is an introduced insect that
than some of the western epidemics, the ravages has been a pest in the woodlands of New England
of the southern pine, black turpentine, and lips for many years. It prefers oaks, and during
engraver beetles have nevertheless been substan- outbreaks may defoliate hundreds of thousands
tial. Some other important bark beetles are the of acres of oak in a single season. Average
fir engraver and pine engraver beetles in the West expenditures of $1,893,000 a year for the past 20
and the eastern spruce beetle in the North. years by the State and Federal Governments have

Defoliators were second to bark beetles in the helped to curtail the moth. The total growth
amount of damage caused by insects in 1952. impact for 1952 is estimated at only 16.3 million
They accounted for 17 percent of the impact on cubic feet of growing stock.
growing stock and 15 percent of the impact on Tent caterpillars kill very few trees but reduce
sawtimber, growth considerably. For 1952, this loss was

Defoliating insects reduce the growth of trees estimated at 170 million cubic feet of growing
by destroying the foliage. Prolonged and severe stock, including 743 million board-feet of saw-
defoliation of conifers often results in the killing timber.
of large numbers of trees. In general, hardwoods Additional important defoliators in 1952 were
can stand more defoliation than conifers, and even pine sawflies, larch sawflies, the hemlock looper,
several defoliations may not result in substantial and the fir looper.
tree killing. Thus, 98 percent of the total growth Miscellaneous insects are chiefly those listed in
impact on sawtimber from defoliation was loss of the footnote to table 131. Though miscellaneous
growth, they are not minor, for they account for 22

The defoliators include a few well-known percent of the growth impact on sawtimber.
species and a large number of miscellaneous ones.
The spruce budworm, widely distributed through A NEW AGE IN INSECT CONTROL
the true fir and spruce forests of this country and
in Canada, has periodically caused heavy losses.
The outbreaks in New England and the Lake Surveys Are Basic to Detection
States between 1910 and 1926 killed about 14 and Control
billion board-feet of balsam fir and spruce. In
1952, epidemics were in progress in New England, Surveys to appraise the importance and dis-
throughout the Rocky Mountain States, and in tribution of many forest insects have been made
the Pacific Northwest. The budworm's 1952 through the years. However, it was not until
growth impact is estimated at 54 million cubic passage of the Forest Pest Control Act by Congress



in 1947 that nationwide efforts were possible, or the application of' insecticides to the bark of
Under this act, surveys reaching into all of the infested trees has reached considerable m_gnitude
forested regions of the country have been initiated, and effectiveness.
These are designed to help detect serious insect Destruction of beetle populations through.
and disease outbreaks, and to appraise their mag- burning or sprayi[tg bark has been at least tem-
nitude and trends, so that prompt control measures porarily effective m many cases. Epidemics are
can be taken, also often controlled by some natural factor, or

Appropriations have been made available under come to a halt through the depletion of susceptible
the act for forest insect _nd disease surveys on host material.
Federal forest lands and for cooperation with the The emergency and temporary character of most
States and private timber owners in expanding direct control is wall recognized, and efforts are
survey coverage to all ownerships. The detection being directed towards developing effective bio-
of outbreaks is recognized as the primary responsi- logical control and in managing forest stands so
bility of the landowner, while such technical as to make them more resistant, to insect attacks.
supervision and guidance as mav be needed is Unfortunately, the development of satisfactory
usually furnished by Federal leadership, control methods of these kinds is very slow.

When Federal financial aid is requested for Meanwhile, it will often be necessary to continue
control, the Forest Service appraises the extent with direct control methods to prevent exces-
and importance of insect and disease outbreaks sire losses.
that are deemed serious enough to warrant control Forestry agencies in many areas of the country
action, and estimates the cost of control. The are now organized to handle direct control pro-
Service provides technical supervision for control grams. In 1952 Federal funds helped finance a
projects involving Federal participation and major share of the cost of 12 large insect-control
cheeks the results of control. Assistance in the operations and many smaller insect and disease
detection phase of the program is given by other projects throughout the country. On at least four
Federal land-managing agencies, by the State of the large operations, State and private funds
forestry services, and by private timber owners, were raised to share in the project costs. The
Surveys were run in 1952 on many outbreaks, other projects were wholly on national-forest or
among the more important of which were those national-park lands, and the full cost was met by
caused bv the Douglas-fir, Engelmann spruce, the Federal Government. The Forest Service
western pine, and southern pine beetles, the furnished plans and technical supervision, but the
spruce budworln, and the larch sawfly, projects were administered by the land-managing

The importance of detection surveys in a pro- agency most concerned.
gram of protection from insect outbreaks has been Where substantial acreages of private or State
recognized by States and by private timber owners, lands were involved, control was carried out under
In many parts of the country forest pest control the cooperative provisions of the Forest Pest
action councils have been organized to encourage Control Act and complementary State forest pest

adeq)_mte surveys and the participation of private control laws. Most States with substantial-- : timlJer owners in control work. amounts of forest land have passed legislation
authorizing appropriate State officers, such as the

Most Major Insects Now Combated State forester, to control forest pests. In general,

by Direct Measures authority is granted to declare forest pests apublic nuisance and require landowners to dis-

The protection of timber resources from forest pose of such pests either by themselves or with
insects can be accomplished either by the preven- the help of State and Federal authorities.
lion of outbreaks, their direct control, or the I'e- Where the Federal Forest Pest Control Act
duction of losses through a program of salvage applies, the Federal Government can pay a part of
and utilization. During the past 10 years, many the cost of control, usually not more than 25
new materials and mett_ods for killing destructive percent, on State and private lands. Where con-
forest insects have been developed. For the trol work on private land is done in accordance
control of certain bark beetles, penetrating oil with State authority, the costs may be met in

sprays have been used suceessfull)_ on large-scale part by State funds. The act is not mandatorycontrol projects that would previously have been or regulatory. It has been of great help in uni 2
too costly to undertake. __erial spraying and fying mettmds and coordinating action.
new insecticides such as DDT, developed during _ Forest insect control expenditures in 1952 by
World War II, have made possible tile effective State, private, and Federal agencies totaled
control of defoliators over large areas at low cost. $3,595,500 (table 132). Gypsy moth control made
Following DDT came other new synthetic in- up nearly half of this total. Most of the remain-
secticides that have proved effective in the control ing expenditures were for the control of the spruce
of many forest insects. Recently, the direct bu_tworm, Engelmann spruce beetle, and pine
control of forest insects through aerial sprays beetles in the West and South.
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TABLE 132.--Expenditures for direct control (J conditions can be controlled, o1" the weakened
.forest insects, continental United States, 1952 and killed timber promptly salvaged, beetle losses

can be diminished.

Insect and section State and Federal Total Among the bark beettes, control through forest

private management has been developed satisfactorily forthe western pine beetle and the Jeffrey pine beetle
Pine beetle: Dollars Dollars Dollars in the interior ponderosa pine type. It has been

South ............. 51, 900 97, 700 149, _oo amply demonstrated that cutting and removing
West .............. 37, 700 136, 600 174, 300 trees with the tfighest beetle risk, usually from 15

Engelmann spruce to 25 percent of the stand will effectively controlbeetle:
West ............. 5, 000 691, 100 696, 100 these beetles for periods up to 15 years, even though

Spruce budworm: neighboring stands remain infested. This method
West .............. 147, 000 594, 600 741,600 of prevention or indirect control has entirely sup-

Gypsy moth: planted direct methods of controlling these beetles
North ............. 972, 000 800, 000 1,772, 000

Other Defoliators: on commercial forest lands where logging is
North ............. 1, 900 2, 150 4, 050 feasible.
South .............. 13,000 3, 1.00 16, 100 There is much need for research to develop
West.............. 800 4, 2oo 5, 000 forest-management practices that will reduce orMiscellaneous:
North ............................ 9, 550 9, 550 control damage by insects. So fax', only the first
South .............. 18,000 5,500 23,500 steps into this broad field of control through
West ........................... 3, 700 3, 700 modified silviculture have been taken. There will

Total_ 1, 247, 3002, 348, 200 3, 595, 500 still be a need for direct or biological measures of
........... control for those destructive forest insect species

that do no_ depend upon adverse forest conditions
for the success of theh' outbreaks. Recent trends

Biological Control_ANewTool Against have been away from sole reliance on direct
Forest lnsects control methods, and toward giving greater em-

phasis to biological and silvicultural control
Efforts have been made to hasten forest insect techniques.

control through artificial propagation of their So much remains unknown concerning the habits
natural enemies. In the case of introduced pests, of forest insects, the factors governing outbreaks
such as the gypsy moth, conspicuous success has and their duration, and methods of control that
followed the introduction of its natural parasites, progress in insect control through silviculture is
Recently, effective control of the European pine
sawfly has been obtained by ground and aerial closely related to research progress in forest ento-mology in general.
spraying with an insect virus disease.

Insect Cor_trol Through Silvicultural Opportunities for Salvaging Insect-
Modifications Killed Timber Improving

Another promising method of controlling native The 5 billion board-feet of timber killed by
forest insects is through silvicultural techniques insects in 1952 is made up of two components-
or forest-management practices. By modifying First, the yearly endemic loss that is more or less
the stand so as to make conditions less suitable evenly distributed throughout the entire forest
for insect attack, some insect damage can be area. _ This comprises probably two-thirds of the
prevented, total, or 3.3 billion board-feet. Second, the

Studies of the spruce budworm in balsam fir epidemic losses, which are more or less concen-
stands have indicated that losses are most serious trated, comprise the remaining one-third, or about
in mature and overmature stands, and where a 1.7 billion board-feet. Much of the latter, at least,
high percentage of balsam fir occurs. This suggests could be salvaged for commercial use.
that losses might be reduced by operating balsam Large volumes of insect-killed timber have re-
fir stands on a shorter cutting cycie and by reduc- centlv existed in certain areas. These include 5
ins the percentage of balsam in mixed stands, billion board-feet of spruce devastated by the
Attacks by the white pine weevil appear to be less Engelmann spruce beetle in western Colorado, 12
serious where the white pine is grown in dense billion board-feet of Douglas-fir in Oregon and
stands for the first 20 years or so, or m mixture Washington killed by wind and bark beetles, and
with hardwoods, particularly where the pines are another 3.7 billion of recently killed Douglas-fir
partially suppressed by the hardwoods, in the Northern Rocky Mountain Region. A high

Some bark beetle outbreaks have developed in percentage of the present mill capacity in these
the host material provided by fires, windfalls, areas is operating on insect-killed timber, but
slashings, and drought. To the extent that these is able to utilize only a small part of the total.
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In many parts of the country, lumber corn- Atlantic States, and in the Rocky Mountains.
panics are now gearing their operations so salvag- It is ordinarily greatest in the North during the
ing insect-killed timber. Added access roads are winter, when snow confines deer herds to small
needed to make this large amount of salvable areas, but in areas with excessively high deer
timber more readily available and in some cases populations, summer range has also been affected.
added mill capacity is necessary. Deer sometimes interfere with the establish-

ment of forest reproduction by browsing the

THE IMPACT OF ANIMAL DAMAGE terminal shoots and side branches. Continued
heavy browsing can result in deterioration of

ON TIMBER GROWTH timber stands through the elimination of the more
pMatable species and dominance of species that

Many kinds of wildlife, as well as domestic are less palatable. An example is the transition
cattle, sheep, and hogs, damage timber. The eom- from maple and ash to blue beech, ironwood, and
bined effect of these animals and birds can be the beech in many areas in the Middle Atlantic States.
limiting factor in successful regeneration of some Less common is the damage caused by big-game
timber stands. In almost all cases where impor- animals througtt bark peeling and antler rubbing.
tant damage to timber was caused by animals, In the Olympic Peninsula of western Washing-
such damage was the result of excessively dense ton, in western Oregon, and in California, bears
populations, damage or kill young timber during spring and

The total growth impact of animal damage on early summer by stripping bark and eating the
commercial forest land in 1952 is estimated at succulent cambium layer. It has been estimated'
1,009 million cubic feet of growing stock, including that one California lumber company has recently
2,722 million board-feet of sawtimber (table 113). been suffering bear damage of 700 to 900 board-
This damage constitutes 9 percent of the total feet per acre per year over 53,000 acres. Damage
impact to growing stock, and 6 percent of the im- tends to be concentrated in small areas and is
pact to sgwtimber. Only a little is direct tree serious only in second-growth stands.
mortality, 93 percent being due to unsatisfactory Rabbits damage commercial forest stands mainly
reproduction and inhibited growth (fig. 72). in the Lake States, New England, and in the
About 86 percent of the animal impact on growing Pacific Northwest. They clip shoots and nip off
stock and 90 percent of the impact on sawtimber or girdle the main stems of reproduction, thus
occurred in the North (table 114). retarding stand establishment and causing forked

stems and bushy trees. Where rabbits are numer-
MANY KmrDs oF ._NIMALS IMPEDE ous they are a serious threat to the success of

Douglas-fir and pine plantations in the Pacific
GROWTH AND REGENERATION Northwest and in California.

The nature of damage by animals varies in Porcupine damage occurs mainly in the West
different parts of the country. In the Southwest, and the North, and mostly in the winter, when
the loss of forest values caused by the grazing of porcupines feed on the inner bark and cambium
domestic animals, partially from browsing of layer of young pines and northern hardwoods.
seedlings but primarily from site deterioration on They girdle small trees near the ground, but on
overgrazed lands, is a serious problem in some larger trees they feed in the upper portion of the

• localities. Browsing by livestock is common in bole. The principal damage consists of partial
many parts of the South. Such damage also or complete girdling of the trunk and branches.
occurs through the use of farm woodlots by dairy Some saplings and poles are killed outright.
cattle, particularly in the North. Livestock in Often growth is reduced and many trees are de-
some areas have not only injured and destroyed formed or weakened and made susceptible to
many young trees by browsing and trampling, but insects and disease.

_ excessive use has accelerated erosion, resulting in Throughout their range, beavers kill trees for
lowered site quality through loss of soil, increased food and build dams that flood stands. The
soil temperatures, and more rapid losses of soil damage, however, is usually limited to small areas
moisture, and is not an important factor in timber manage-

In the South, hogs have prevented thousands of ment.
acres from restocking naturally to longleaf pine. Forest tree seeds, particularly of conifers, are
Hogs eat the roots of seedlings, destroying both important food for many small mammals and
planted and natural stock, birds, and the impact on establishment of tree

Big-game damage is caused primarily by deer, reproduction can be severe. The most widespread
but in a few lin_ited areas, principally in the and important seed-eating mammals are the
West,, elk and moose have seriously (lamaged white-footed mice, tree squirrels, and chipmunks,
aspen reproduction and conifers through excessive but there are many otl_ers. Many si)ecies of
browsing. Forest damage by deer _ccurs prin- birds also feed on tree seeds. Tree squirrels are
cipally in the Lake States, the Middle and North particularly heavy consumers of coniferous seeds



and may take 70 to 75 percent of the seed crop being damaged. Trapping, baiting, and fencing
in some areas. They also bite off cones, some- may also be effective.
times before the seed_matures. Reducing snowshoe hare populations is not

White-footed mice, because of their fondness often practical except in small areas. Nursery
for tree seed, their wide distribution, and their seedlings to be planted in hare habitats can be
fecundity, are sometimes the most important treated with repellents, but will be protected only
single factor limiting successful forest regenera- until new growth develops.
tion, particularly in the Pacific Northwest. Beaver can be controlled by trapping. Most
Favorable habitat conditions for these mice are States rigidly control beaver trapping, so that
created as a result of fire and slash burning. The beavers doing damage must be removed by State
new vegetation appearing on such areas provides employees or licensed trappers.
abundant food and results in a buildup of the The obvious method for control of deer, bear,
mouse populations. The increased animal pres- and other big-game animal populations that have
sure often leaves little opportunity for successful grown to a point where they are causing damage
natural or artificial seeding, to their food supply is through liberalized hunting

seasons.

ANIMAL DAMAGE CAN BE CONTROLLED Records indicate that less than $100,000 was
spent in 1952 to control animal damage to forest

The only feasible means of reducing and con- stands. This was mostly for controlling hogs in
trolling forest damage by livestock and big game the South and rodents and bears ill the West.
is through good range practices and game manage-
ment. These animals are not incompatible with WEATHER EFFECTS DESTRUCTIVE
timber production if they are managed on the TO TIMBER
basis of proper utilization of key forage plants.

Control of forest damage requires the establish- Weather damage in 1952 resulted in a growth
ment of specific carrying capacities in a multiple- impact of 957 million cubic feet of growing stock,
use forest. Thus where game animals are damag- including 3,869 million board-feet of sawtimber.
ing their habitat, hunting seasons should be This was 9 percent of the total national growth
liberalized and the harvest of surplus animals by impact from all sources (table 113). The loss, like
sport shooting encouraged in order to maintain that from fire, varies considerably from year to
desirable numbers. Proper multiple-use forest year, especially in certain regions. In 1952, 88
management also often requires that silvicultural percent was outright mortality (fig. 72).
practices be modified to maintain desirable game Growth impact in the West resulting from
habitats. In most areas where game problems adverse weather in 1952 was primarily from storms
have developed, progress is being made toward and far exceeded the weather losses in the North
obtaining proper livestock and big-game herd and South combined (table 114). In the Pacific
management. Northwest, where some of the great historical

Fencing can be used to exclude larger animals blowdowns have occurred, mortality from storms
from small areas, but its cost is so high that it can exceeded that from any other cause, making up
seldom be iustified as a means of controlling big 40 percent of the regional mortality. In this
game on large areas. Where high-value tree region alone, 1,613 million board-feet of timber
crops are at stake, however, it is sometimes prac- was lost, largely from wind. In the Northern
tical to control domestic livestock by fencing. Rocky Mountain Region, wind caused mortality

Control of small rodents is extremely difficult, that was exceeded only by insects. Wind is
largely because populations recover rapidly. Poi- periodically important in all of the western regions.
sons have been effective on small areas, but the It prostrates trees over great acreages, blows down
costs are high, and trapping on large areas is not root-rotted trees especially, and sets the stage for
practical. Moreover, recent studies indicate that insect attacks and fire.
certain seed-eating _odents, particularly deer Hurricanes are frequent in much of the South,
mice, consume large numbers of certain insect and in recent years have occasionally been damag-
enemies of forest trees. Seed to be sown directly ing throughout all of the States bordering the
in the field may be coated with substances that Atlantic Ocean and the Gulf of Mexico. Tornadoes
repel rodents and perhaps birds also. Several are an annual occurrence in the South, but, unlike
such preparations hold promise but have not yet hurricanes, they usually cause damage in only a
been fully evaluated, very narrow path. Ice, frost, hail, and snow cause

The porcupine's conspicuousness, slow gait, and periodic losses in the West, in the entire North,
dependence on quills for protection makes control and southward through the Appalachian Moun-
by clubbing or shooting easy, and systematic tains. An important damaging aftereffect of ice
hunting is justified where porcupine concentra- storms is the heart rot that develops from limb
tions are heavy or especially valuable stands are and top breakage.

43929.6o 5s 1_
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Lightning causes notable damage in many greatly stimulated access road program is needed
regions but is probably worst in the Southern for these areas.
Rocky Mountain Region. The loss of individual In the North and South, accessibility is good
trees by lightning strikes is minor compared to the enough to make major salvage operations generally
fires and bark beetle infestations that so often feasible. In the New England hurricane of 1938,
follow. Lightning also exposes trees to attack by almost half of the timber killed was salvaged.
oak wilt and other diseases. Salvage from storm damage usually requires quick

Drought causes important losses periodically in opportunities for use of the wood, ready access,
most regions, with California, the Southern and mill facilities to handle unexpectedly large
Rockies, the Plains, and the South suffering the quantities of killed timber.
most frequently. Pine plantations were damaged
extensively during the 1952 drought in the South. CATASTROPHIC TIMRER DESTRUC-
When the full effects of droughts are known, the TION SINCE 1900
damages ascribed to them may be increased.
Some maladies of unknown cause, such as birch Every so often, tim timber" destroved by fire, in-
dieback and sweetgum blight, and attacks by sects, disease, or wind is so great tffat the event is
some insects, such as the southern pine beetle, considered a catastrophe. For the purpose of this
may prove to be brought about prim.arily by Timber Resource Review, a catastrophe is defined
drought, as an unpredictable event characterized by a combi-

Other weather-induced losses are caused by rock nation of unusual severity and concentrated loss in
i and snow slides, hot winds in the West. and by both time and area and of sufficient magnitude to

a variety of other disturbances, cause major dislocation of forest management or
,i There are some opportunities for reducing timber utilization in the region affected. The

losses from weather damage. Harvest cuts can Tillamook burn of 1933, the New England hurri-
be regulated to leave sufficient trees properly cane of 1938, the Engelmann spruce beetle destruc-
spaced and in patterns that help reduce blowdown, tion in Colorado between 1940 and 1951, and the
Logging of steep areas can be minimized to avoid chestnut blight are examples of the sort of events
snow and earth slides following heavy rains, considered catastrophes in this report. When fire
Forest composition can be regulated toward wind- or weather is the cause, the damage is usually done
or ice-resistant species. The reduction of loss within a single year. Losses from insects and dis-
following dam.age from extreme weather conditions ease usually take more than a year to reach
_s, however, largely a matter of salvage, catastrophic proportions.

Wtiere weather damage is sporadic and light, In estimating our capacity to meet future timber
there is little opportunity for salvage unless the

" killed timber is readily accessible to current logging needs, allowance must be made not only for thelargely expected or reasonably predictable losses
i: operations or the area is under intensive manage- from destructive forces, but also for the unpre-

mont. Where weather-damaged timber is con- dictable catastrophic losses that will undoubtedly
:_ centrated and of high value, there is usually a

greater opportunity for salvage, provided that occur at intervals in the future. As table 133indicates, catastrophes since 1900 have killed more
il logging operations are shifted into the damaged than 122 billion board-feet, of which approximate-
_ umber and that access roads are built before the ly 16 billion were salvaged. Thus the net timber

timber values decline. One of tile significant ad- loss from these events is estimated to average over
vantages of prompt and thorough salvage is the 2 billion board-feet a year.
reduction of insect outbreaks that often move into Insects have been the greatest single cause of
adjacent undamaged timber, catastrophic loss. Their outbreaks have destroyed

Recent wind damage in the West has been in more than 52 billion board-feet since 1900. Fire
rugged timbered areas requiring a large investment killed nearly 32 billion board-feet. Wind killed
for access roads. In the Northern Rocky Moun- over 19 billion, and disease 18 billion board-feet.
tain Region, for example, an appropriation of The West, with a net catastrophic loss of 79
$9,000,000 Was obtained in 1953 to bui'ld roads to billion board-feet since 1900 (table 134), had 72
365 million board-feet of timber blown down on percent and the East 28 percent of the total
national-forest lands in 1949. An even larger" catastrophic loss. This difference is probably due
road construction program to salvage windthrown
and insect-killed timber on public lands ill the mainly to the larger volumes of timber per acrein the West and the more extensive areas of
Pacific Northwest has been found necessary by virgin forest: virgin stands are particularly sus-
both private and public agencies. Most private COl)tibia to insect attack, wind, and fire.
land in the West is more accessible than the public Three catastrophic fires are listed in table 133.
forests, which contain vast inaccessible areas on These are the Yacolt fires of 1902, the Idaho-
which millions of board-feet of killed timber go to Montana fires of 1910, and the Tillamook burn
waste annually because of lack of roads. A of 1933. The famous Cloquet fire of 1918 in
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TABLE 133.--Catastrophic timber destruction in continental United States since 1900

Approxi- ApproxN Propor-
mate mate tion of

Major cause States Date volume volume killed
killed salvaged volume

salvaged

Million Million
Insects: bd.:ft, bd.-ft. Percent

Spruce budworm .................... New England ........... 1910-19 8, 000 900 ..........
Spruce budworm .................... _- Lake States ............. 1913-26 5, 800 (1) ..........
Mountain pine beetle ................. Idaho-Montana ......... 1911-35 15, 000 50 ..........
Western pine beetle .................. Oregon ................. 1921-37 12, 600 (1) ..........
Western pine beetle__ California .............. 1931-37 6, 000 (1) ..........
Engelmann spruce beetl-e:-_-_--_-_---_-_-_-_-_-Colorado ............... 1940-51 5, 000 2 29 ..........

Total ................................................................ 52, 400 979 2
,, : _ _ .

Fire:

Yacolt fires .......................... Washington .............. 1.902 12, 000 1,000 ..........
Idaho-Montana fires Idaho-Montana .......... 1910 8, 000 800 ..........
Tillamook burn ....................... Oregon .................. 1933 11, 830 2 5, 000 ..........

Total ............................ _............................ _........... 31, 830 6, 800 21

Wind:

Olympic blowdown .................... Washington .............. 1921 5, 000 200 ..........
New England hurricane ................ New England .............. 1938 2, 650 1, 250 ..........
Douglas-fir blowdown and bark beetle

attack_ Oregon-Washington ...... 1949-52 12, 000 2 1,000 .........

Total ...... ........................ _........................ _........... 19, 650 2, 450 12
Disease:

Chestnut blight__ Northern ................ 1912-24 13, 396 5, 063 _ .........
Chestnut blight__ Southern ............... 1925-40 4, 757 755 ]..........

Total ................................. _........................... _.......... 18, 153 5, 818 32
' ' i:

Total, all causes ......................... ,.................................... i 1.22, 033 16, 047 ..........

Salvage nil or no estimate available. 2 Salvage still in progress.

Minnesota was not included because it burned and 47 pereent of the loss in volume was milled
largely on cutover land and hence did not kill a and used.
volume of timber comparable to the others. The recent heavy losses from wind and bark
Twenty-one percent of the timber ki]led in the beetles in the Douglas-fir stands of western Oregon
three fires was salvaged. The greater salvage on have brought about a determined salvage effort by
the Tillamook burn was made possible by better all agencies, Federal, State, and private. One
equipment and accessibility and increased timber billion board-feet has already been salvaged and
values, the work is still in progress. "_

Wind has also caused tlu'ee major catastrophes Catastrophic insect losses have been spread out
since 1900. The Olympic blowdown of 1921, the over large areas and over periods of many years.
New England hurricane of 1938, and the Douglas- As a consequence, the prob]em of salvage can be-
fir blowdown and bark beetle attack of 1949 to come a gigantic one. Only 2 percent of the tim-
1952 are well known to foresters. Most of the bar destroyed in the insect outbreaks cited in

Douglas-fir blowdown occurred in December table 133 has been reported as salvaged. The
1951. Loss from wind tends to be concentrated, opportunities for salvaging insect-killed timber are
and a high percentage of timber thus killed can increasing considerably and progress is being made
often be salvaged. Very little of the Olympic
blowdown of 1921 was salvaged because of inac- in meeting this problem.
cessibility and lack of equipment and markets The chestnut blight killed the entire comm.ercial
at that time. Following the New England hur- stand of chestnut from New England and the Mid-
ricane of 1938, salvage operations were_organized dle Atlantic Regions into the Deep South. Be-
by the Forest Service on an emergency basis cause of the commercial value of the tree, its wide



TA_LF, 134.--.Catastrophic fi_Ser destruction in future timber supply. While there is no fully
Continental United States since 1900, by locafion satisfactory basis for establishing longterm trends
and period in growth impact for each type of destructive

agency, general trends can be foreseen from study
Timber killed Killed timber of the data in this report and from. knowledge of

salvaged how fire, disease, insects, and other factors operate.
Location and The annual acreage burned seems likely to de-

period l crease. Much of the early gain will be made onApprox- Propor- t Approx- Propor-
imate tion I imate tion lands that are now unprotected, and which are

volume volume poorly stocked and have been burned repeatedly
..... over the years. Nevertheless, the reduction in

Million Million the impact of fire on our timber supply will be
East: bd.-fl. Percent bd.-ft. Percent substantial. Table 135 shows tile reductions that

1900-25........ 27, 196. 22 5, 963 22 are expected by 1960. The estimated reduction
1926-52 ........ 7, 407 i 6 2, 005 27 for the Nation is 35 percent of tile growth impact

.... on growing stock for the recent average year. A
Total ............ 34, 603. 28I_ 7, 968 23 large percentage reduction is expected for the

West: _5:0_0 North and West, but the major gain will be in the
1900-25 ....... 21 2, 000 8 South where, through improved fire control, tim-
1926-52 .... 51 6, 079 10 ber damage should be reduced by more than 460

Total .......... 87, 430 I - - 72 8, 079 9 million cubic feet per year. Much of this gain willcome from less basal wounding of hardwoods and
Total ............. 122,033 ] 1001 16,047 13 reduced destruction of seedlings and saplings.

I The gains in the West will be primarily through
reduction of coniferous sawtimber mortality.

use, its accessibility, and durability, 32 percent of The longer-term outlook, although less definite,
the volume was salvaged, is still encouraging. All signs point to fewer man-

Fire and wind often increase the losses from in- caused fires, and more intensive fire control, with
sects and disease. The recent Douglas-fir blow- corresponding reductions in burned area, all of
down in Oregon of 10 billion board-feet resulted in which add up to less timber loss. Certain coun-
an additional 2 billion board-feet of Douglas-fir teracting factors will operate against indefinite
timber killed by bark beetles. These large areas continuation of downward trends in fire losses.
of insect-killed_and blowdown timber greatly in- As growing stock increases and timber quality
crease the chance for a holocaust. Many of the improves, the timber values subject to loss by
more serious fires in Idaho and Montana have fire will be greater. The tremendously increasing
been in areas of early "bug-killed" timber, use of forests by the public, greater industrial de-

Catastrophes by fire, insects, and disease should velopment, more extensive logging, and similar
_,_: become largely preventable as we study and learn changes will add to future forest fire risk and
y more about them. With more knowledge, early hazard. If anticipated gains are to be realized,

recognition and prompt control measures may be-
come possible. Little can be done to prevent TABLE 135. Estimated growth impact ]rom fire on

commercial forest land in 1960, continental Unitedcatastrophic wind damage, but prompt utilization
of windthrown trees will clo much to minimize loss. States

i! The salvage of catastrophic loss of all kinds is a
subject that merits increased attention. Higher Estimated impact
timber values, developments in equipment, and Impact from fires of 1960
expansion of the access road system should serve Impact fromfrom fires of

to s_eed our rather slow progress in utilizing tim- Section 1952 the av- Reduc-her .._flled in large natural disasters, fires erage tion as
year Volume propor-

THE OUTLOOK FOR REDUCING 1948-52 tionofaverage

TIMBER LOSSES _-
Million Million Million

In this report it has been shown that a loss of 44 cu. ft. • cu. ft. Percent
billion board-feet of sawtimber will result from the North_ 193 cu. f_ 44 52

South ............ 1, 378 1, 477 1,015 31
destructive events of 1952. This volume equals West............. 115 235 119 49
93 percent of the net sawtimber growth or 90 per-

cent of the cut in 1952. The losses are of such 1, 686 1, 804 1, 178 35magnitude that the extent to which they can be
reduced will have a significant bearing on our



there must be a continued trend toward better during control operations and conduct post-con-
facilities and techniques for control, and more re- trol surveys to evaluate the effectiveness of the
sources to cope with the critical fire periods when work.
most timber losses are sustained. The entire pest control survey activity is rela-

Many opportunities to reduce losses from forest tively new but gives promise of being an effective
insects and disease will result from the extension system where control of losses dictates the need
and intensification of the survey and control ac- for direct attack upon forest pests.
tivities authorized by tile Forest Pest Control Act In other directions there is no question but that
of 1947. This Act _ authorizes the Secretary of progress, although slow, is being made in reducing
Agriculture to providefor detection, appraisal, and losses from forest diseases. Since 73 percent of
control of insects and diseases on Federal forest the 1952 sawtimber impact from disease was at-
lands and provides the basis for cooperating with tributed to the heart rots, gains in reducing their
State and private organizations in detecting and losses would be particularly important. The out-
controlling pests on non-Federal lands, look for major gains in this field is promising in

The Forest Service regional experiment stations view of anticipated reduction in fire-scarring and
have been delegated responsibility to conduct in- logging injury, together with the gradual dying
sect and disease detection surveys on all forest and elimination of badly damaged and decadent
lands for the purpose of locating abnormal occur- timber by cutting, poisoning, or girdling.
rences of pests at early stages. Detection is de- Progress is being made in selection and breeding
veloped cooperatively by the Forest Service for resistance to blister rust, littleleaf, and other
among many State and industrial foresters and forest diseases. Blister rust control is becomin_
private landowners, more efficient with new mechanical and chemica_

The Forest Service technicians in the experi- means of Ribes eradication, and oak wilt control
ment stations follow up detection reports and make methods have been simplified. Large-scale con-
detailed appraisals of infestations on all lands, trol against dwarfmistletoe has only recently
Recommendations on the technical feasibility and been started. A substantial reduction in disease
soundness of a control project are made in the ap- mortalitv is expected in most regions during the
praisal report on the basis of the extent, activity, next half century, provided no serious new killing
damage, and potential threat of the insect or diseases make important inroads on commercial
disease and on the basis of knowledge of control species.
methods. If the outbreak is on federally owned Although few data are available on which to
lands, the responsible local land manager recom- gage future trends in timber losses from insects,
mends for or against a control project after several factors point to an improved situation.
balancing costs against the extent to which losses More than half of the insect loss today is from
can be prevented. The State forester performs mortality in western sawtimber. The amount of
this function if the insect or disease problem is on insect-susceptible old growth is being steadily re-
State or private lands, duced and special cuttings to remove potential

All recommendations for control projects are insect host trees are being extended. Future in-
considered and priorities are assigned for selected sect control through silviculture will likely increase

in effectiveness as we learn more about insects inprojects bv the Chief of the Forest Service, who
also allots funds appropriated for control work. relation to their environment. Control of stand
For projects on Federal lands, the administrative composition, to remove susceptible tree species.
unit of the agency involved plans and conducts thinning to proper densities, and the development
the control job with technical assistance from the and use of insect-resistant strains of trees will all
experiment station personnel. Such jobs are aid in reducing losses.
financed entirely from Federal funds. State for- The development of new insecticides to combat
esters usually take the lead in planning and con- both defoliating insects and bark beetleg, and new
ducting control projects on State and private methods of application, have been outstanding in
lands but get assistance from industrial foresters recent years. Continued improvement in both in-
and Forest Service technicians, secticides and methods of use is expected, with ex-

Contribution of Federal funds in sharing the tension of better direct control practices to more
costs of control on State or private lands is flexible, kinds of insects. Methods of biological control
depending upon circumstances and upon the na- against forest insects have not been fully explored,
ture of intermingled land ownership. Under the but the spread of virus and other insect diseases
present policy, 25 percent or occasionally as much by airplane holds great promise. Wider use of
as one-third of the cost of a project on State or insects that prey on damaging insects is expected.
private lands may be contributed from Federal Although the long-term outlook for the reduc-
sources. During the control job, Forest Service tion of losses from disease and insects is favorable,
entomologists and pathologists give technical such progress will doubtless be gradual, tempered
guidance as needed to insure proper use of the by some setbacks, and measured to a considerable
best control techniques. They make inspections degree by progress in research and by coordinated
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and cooperative control efforts among State, Fed- When the prog_ess being made in the control of
eral, and private timberland owners, destructive agencies is viewed in the aggregate and

Animal damage to timber should gradually the probable results are contemplated, the pattern
lessen in the future, as a better understanding of our forests will follow can be visualized. Lessened
animal problems, including animal management damage from fire, disease, insects, and other agen-
and control, is achieved. Free-ranging hogs in the cies will result in better stocking of many forest
South are in steady decline, controls for rodents are areas now sparsely stocked or bare. Gradually,
slowly developing, and livestock management on the numbers of small trees in cordwood and saw-
woodland and forest range is improving. Big- timber sizes will become more plentiful. Less
game animals, on the increase for many years, are basal wounding will result in reduced decay, andfewer rotten cull trees will be present in our forests.
being managed in some parts of the country so Fewer dead and dying trees will be in evidence,
that herds are kept in balance with available food. and salvage will be more complete when losses do
However, many factors will continue to influence occur. Thus, if forest protection is accelerated, a
intensive big-game management, and it will be substantial part of the heavy current annual losses,
difficult to reduce timber damage from deer amounting to 44 billion board-feet as a result of
especially, damage in 1952, can be saved for future use.
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FRODUCT VTY OF RECENTLY CUT LANDS

Leonard I. Barrett

Lawrence P. Neff

Philip A. Briegleb

INTRODUCTION cause the subject is highly technical and complex,
the concepts and procedures controlling the sur-

The current and future growth in volume of vey are also described in some detail.
forests is greatly influenced by certain conditions The term "recently cut lands" as used in this
of forest stands after cutting. These conditions report refers to those commercial forest areas
can result in maintenance of precutting growth or from which trees were removed for the manufac-
even art increase of growth. They can also result ture of forest products during tile period January 1,
in growth at very low volumes for many years 1947, to the date of field examination in 1953 or
after cutting. The quality or usefulness of the 1954. Excluded from the survey were those
growth is similarly affected by these conditions, areas where cutting was part of a conversion from

It is estimated that from 2 to 4 percent or from forest to other use, where cutting was done on
10 million acres to 20 millioTl acres of our com- noncommercial forest land, and where cutting was
mercial forest lands are cut over each year to incidental to home use oil small properties or to
supply the national market for wood products, construction of roads, bridges, administrative
In 1952, 26.3 billion board-feet of sawtimber or sites, and similar developments on larger private
54 percent of the national total sawtimber cut or public forests.
was derived from commercial lands of the North The specific information obtained in the survey
and South combined. Since almost no virgin and reported on here includes:
timber remains in these sections, a very significant 1. A productivity classification of recently cut
portion of the annual timber cut is thus being lands by size and type of ownership, geo-
supplied from areas cut over at least once. In graphical location, and forest type group.
addition to the sizable portion of our annual 2. Identification by ownership class, location,
supplies derived from eastern areas ah'eady cut forest type group, and specific condition of
over, second growth it: parts of the West is being recently cut area; and of those recently cut
cut for timber products. Obviously over half of lands having adverse effects upon the na-
our annual timber cut is now derived from stands tional level of growth as compared with
previously cut over. those which tend to maintain or increase this

As cutting in western old-growth areas pro- level.
ceeds, their volume and area will be reduced with 3. Related material on residual stand-size class,
the result that even higher proportions of our type of primary products removed in recent
annual needs for wood must be found on areas cuttings by broad size classes, and the results
previously cut over. Eventually all forest prod- of an intensified survey on the West Coast.
ucts will necessarily come from timber grown on This information leaves out of direct considera-
such areas. Thus the productive condition of tion many phases of forest management. For
cutover 4'-,lands has an important bearing upon example, the survey does not appraise the extent
future supplies and the capacity of these areas to to which sustained-yield policies have been
supply wood requirements in the years ahead, adopted by forest owners. Methods of logging,

This section presents results of a field sampling types of improvements, degree of adherence to
survey of recently cut lands on all classes of classifications of cutting practices or silvicultural
ownership in every region of the country. Be- methods were not measured. The amount of

effort expended to attain a given forestry objective
4_The term "cutover" as used in this section means is not rated. Only as actions in these phases

those commercial forest areas from which trees were are reflected by l[he conditions found on theremoved for the manufacture of forest products and
includes all such areas without qualifications as to the recently cut lands examined do they influence
method or intensity of cutting practised, results.
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above the media,_ "fail"' level and two bd.ow.
PREVIOUS RELATED APPRAISALS Differences between the standards for "fair"

practice and the practices on a particular
Interest in the condition of cutover lands ha_ ownership both as to stand of timber left

been expressed since the beginning of conservation after cutting and degree of forestry effort on
efforts in tile United States. During early st,ages tile cutover area and elsewhere on the owner-
of forestry development, some landowners and ship ware observed and used as the basis for
public agencies adopted policies of making cutover classification. Tile entire area of each prop-
area surveys. For several decades a major effort ert,y with cutting was considered as operating
of forest research has been to determine tile effects area. Operating area within each type or
of cutting methods on subsequent growth and to size class of ownership was distributed over
develop methods that would increase growth, the five cutting practice levels in summariz-
There is a volunfinous forestry literature, both ing the results.
technicM and generM, relating to cutover lands. 3. In 1947 the Forest Service and the Mississippi
However, for only little more than u decade have Agricultural Experiment Station jointly stud-
there been comprehensive efforts to appraise the led the ownership and management of private
condition of cutover lands over broad areas in forest lands in central Mississippi. Tech-
terms of specific standards or criteria. Only one nicM Bulletin 23 of the Mississippi Agricul-
such effort, the Forest Reappraisal of 1946, has rural Experiment Station contains the results.
been on a national basis. Forest management was rated on the basis of

Surveys of this kind are described briefly below: cutting practice and fire protection by six
1. During 1942-45 Louisiana State University classes ranging from "excellent" to "destruc-

conducted a survey in the loblolly-shortleaf tive." Emphasis in the cutting practice phase
pine type of Arkansas, Louisiana, and Mis- was placed on the changes which cutting made
sissippi covering five sample areas Wpified in stocking and species composition. The
by small- to medium-sized forest ownerships level of management was related to size class
and published the results as Bulletin 393. and type of ownership both on the basis of
This study developed standards which recog- acreage owned and number of owners.
nized the two elements of species composition 4. The Northeast Pulpwood Research Center
and pine stocking. Classifications of these under auspices of the pulp industry studied
two elements were integrated into a pine cutting practices on private lands in New
stocking index. This index was considered England, New York, and Pennsylvania in
indicative of productive capacity and was 1950-51 and published the Forest Practice
related to the number of owners and the Survey Reports in 1952. The five forest
total forest area in each ownership type and practice classifications used by the Forest
size class. Service a few years earlier were adapted with2. In 1945 the Forest Service conducted a com-
prehensive nationwide reappraisal of the local modification in this study, but themethod of relating tile ratings to locality and
forest situation, part of which was a survey type of ownership was based upon tim volume
of forest practices. Results of this survey
were included in the publication Forests and removed under each practice level rather than
National Prosperity, United States Depart- area. This was the first of such studies toreport the distribution of practice levels by
ment of Agriculture Bulletin No. 668, 1948, forest types in addition to locality and
commonly known as the ReappraisM Report. ownership classification. Another innova-
This was the first nationwide attempt to tion was the separation of results under in-
collect and interpret statistical material on tent of owners to practice forestry and results
forest practices. Cutting practice guides secured by accident.
were developed for each major forest type as -.
a median standard. This standard included 5. Current cutting practices on both public and
the numbers of trees of various sizes and private forest lands in Michigan were studied

in 1952 by Michigan State College and re-species groups needed after cutting to qualify
for the median or "fair" cutting practice sults published as Technical Bulletin 238 of
level. It placed considerable emphasis on tlmt institution. Cuttings were classified
the operable volume of timber left on the into three grades and these were related to
ground after cutting. However. alternatives ownership group in proportion to tile acreage
to this were provided, held by each group. This study dealt with

Additional guides provided means for condition of forest stands before and after
judging the degree of forestry effort expended cutting and emphasized the effect of cutting
on the ownership. Each ownership exam- on tree size and quality.
ined was then classified into one of five levels 6. In 1953 the Tennessee Valley Authority
of practice. These ranged from "high order" conducted a study on the management of
to "destructive," with two of the five rating private lands in the Tennessee Valley. Man-
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dave op.-agement was classified into three groups, Newness of these efforts and only partial , ,1
"Good to i_xce enL "Fair," "Destruct{ve ment of forest science in the United States is
to Poor." Qualification for one of these responsible for variations in concepts and methods.
was based upon integration of nine rating They are also responsible in part for tile conten-
elements. These were planning, volume cut tion that frequently accompanies such efforts.
control, silvicultural control, logging control, Standards have changed during the few years of
fire control, insect and disease control, graz- effort on such surveys and will continue to change
ing control, tree planting, and improvements, as new knowledge and new problems develop.
Relation to size class and type of ownership Comparisons between surveys conducted at inter-
was based both oil forest area and on number vals to determine trends will not prove valid
of owners. Results appeared in 1954 in a duIing this rapid stage of development. Each
Tennessee Valley Authority publication Pri- survey stands on its own merits as an expression
rate I_brest Management in the Tennessee of the concepts under which it was conducted.
Valley.

7. Also in 1953 the Southern Pulpwood Con- COMPARABILITY OF NATIONAL SURVEYS
servation Association began a sampling of
pulpwood cuttings. These were confined to With two national surveys completed, one in
cutting by Association members on non- 1945 and the other in 1953-54, comparisons
company "lands and classified the type of between them to observe trends are probably
cutting employed, i. e., clear-cut, land clear- inevitable. However, some major concepts basic
ing, seed tree, partial cut, thinning, or salvage to the two surveys differ so widely that compari-
cutting. The volume of pulpwood removed sons between results are not valid and meaningful
under each type of cutting was used as the estimates of trends cannot be made.
basis for weighting of summaries. This Early during the period of review and formula-
study is conducted annually, tion of plans for tiffs phase of the Timber ResourceReview, the new concepts developed raised sharply

Thus since 1942 seven related surveys have been the question of comparability with the forest
conducted. The Federal Government, the States, practice survey of the Reappraisal Report. At
and the pulpwood industry have been responsible this point the Forest Service had a choice of the
for two each with another sponsored jointly by following alternatives:
Federal and State sources. The survey of recently
cut land.s, conducted as part of the 'Timber Re- 1. Adopt concepts substantially the same as
source Review, is the eighth such effort in little those of the Reappraisal and thus preserveopportunity for comparisons.more than a decade, but only the second on a
national basis. 2. Sacrifice comparability for survey results

based upon new concepts and changes in
The brief summary of past related work shows previous ones judged important because of

wide variation in concepts. The basic elements advances in technical knowledge and recent
recognized have ranged from the two used in the experience.
first such study by Louisiana State University to
the nine element rating system of the Tennessee The decision was made to adopt the second of
Valley Authority. Weighting of final results has these alternatives thus sacrificing comparability.
included area, number of owners, and volume con- Probably the least invalid of several possible
cepts. Standards for classifications have ranged methods for determining trends is to compare the
from descriptive definitions to specific numerical proportion of recently cut lands in the upper' _ productivity class of the current survey with the
measures or combinations of these two. Some combined proportions of "high order," "good,"
have placed major dependence on what people and perhaps half of the "fair" practice levels of
were doing in their woodlands by classifying prac-
tices. Other standards were based primarily on the Reappraisal. However, any statistics derived
conditions actually observed in the field. Com- by this method will provide very questionablebasis for comparisons of trends.
binations of these two are common. Field work Major reasons for lack of comparability are:has varied from quick classification of general
conditions as observed by trained workers to (a) differences in standards used to derive final
specific counts or tallies on sample plots. Despite classification of the land unit examined, (b) differ-
these differences a feature common to all such ences in ,concept of operating area which is used to
studies is concern as to the contribution that derive final summaries of results, and (c) differ-ences in the number of classification levels used to
cutover areas will make to future timber supplies, express results. There are additional minor dif-

Obviously concepts and methods are far from ferences which in total add considerably to the
standardized andare going through developmental lack of comparability. In a following portion of
stages. The subject covers a large number of this report which presents the basic concepts, these
complex biological and other technical relations, differences will be explained in more detail.



HOW CONCEPTS WERE DEVELOPED ing, (b) prospective stocking, (c) species composi-
tion, and (d) effect of felling age or premature

The first step in developing plans for the survey cutting.
of recently cut lands was a conference with a Quantitative standards were developed for each
working committee of the national advisory group element based upon technical forestw information,
to consider the scope of this survey. Following but tempered by iudgment as to practical attain--
this, a preliminary plan was developed by a ability under current operating conditions and
Forest Service task group and released for review status of knowledge. Adaptability to the widely
purposes in July of 1952. Comments and sug- varying nature of our forests was provided by
gestions for revision of this preliminary plan were setting up separate standards for the important
obtained as follows" sites or localities within each forest type of every

1. The plan was reviewed at local public meet- region.
ings called by Regional Foresters of the The concept of practical attainability is highly
Forest Service. Representatives were in- important to interpretation of results and was
vited from industrial groups, the forest chosen from a number of possible concepts. The
schools, labor, conservation associations, and other alternatives considered but discarded con-
from Federal and State conservation agen- sist of standards aimed at (a) developing the
cies. maximum level of growth found in nature and

2. Later these local meetings culminated in a expressed in normal yield tables, or other appro-
series of four larger conferences held at priate sources of technical information, (b)deter-
Atlanta, Ga., Philadelphia, Pa., Milwaukee, mining conformity to a classification of forest
Wis., and San Francisco, Calif. Here were management practices, (c) meeting projected
summarized the results of the local meetings, future demands for timber products.

3. In addition, a number of more limited local
meetings and numerous conferences were The concept of maximum growth was con-
held to obtain advice and suggestions on the sidered impractical because limited knowledge or
preliminary rating standards or criteria for excessive costs prohibit consistent attainment of
each forest type. Foresters from public such levels in many forest types. Appraisal of
agencies and from industry participated in recently cut areas by classification of forest man-agement practices was discarded because thethis phase.

4. The minutes of meetings, resolutions, and method requires adoption of questionable assump-tions on the relation between future growth andbriefs filed by organized _oups and other
sources of comment were carefully analyzed various cutting practices, sustained yield, stand
as a basis for revision of preliminary plans improvement, and other management measures.Standards geared to meeting projected demands
and criteria, for timber products would have required delaying

The analysis of comments revealed many con- the survey of recently cut ]ands until estimates ofstructive suggestions and also showed that com-
mentators were not in agreement on many ira- such demands had been made, thus nearly
portant phases. Revision of the plan, including doubling the time required to complete the
trial runs in the field, required nearly a year and Timber Resource Review. In addition, the allo-
a greatly revised plan was again released for cation to recently cut lands of an appropriateshare of future needed growth could not havereview in July 1953.

After additional revisions, the Forest Service been accomplished without costly special studies
felt that a reasonable balance had been reached to obtain details on growth not yet available in
in meeting constructive suggestions and that this country.
further review would be of little value. It also Judgment in developing standards was applied
felt that the concepts, standards, and procedures by comparing the condition of recently cut landson ownerships following the better f_orest prac-developed were reasonable and represented a step
forward in dealing with the subject of recently tices with conditions for growth expressed in
cut lands which will continue to be of recurring normal yield tables or other technical sources.

Ratios resulting from these comparisons were
concern, then used to develop standards. For example,

CONCEPTS AND PROCEDURES if the stocking of recently cut areas on the better

SUMMARY managed ownerships of a given forest type was
50 percent of the stocking associated with upper

Four major elements present in varying degree growth levels as shown in technical references,
on all recently cut areas were chosen as the basis this ratio was used to determine the numbers of
for classification of productivity on recently cut trees per acre of various sizes representing 100
lands. These four elements were those judged to percent stocking in the standards. The stocking
exercise the greatest combined influence on cur- standards adopted for trees of sawtimber size
rent and prospective growth of timber in both generally range from 50 percent to 70 percent of

i quantity and quality. They are (a) existing stock- yield table values, depending upon forest type



calculated for tile recently cut portion of each
_nd locality. Stocking standards for seedlings forest type on every ownership examined. On
and for saplings represent much smaller percent- many ownerships this procedure resulted in two
ages of the better stocked stands found in nature, or more indexes depending upon the number of
Reasons for adopting these lower standards for types with recent cutting. In addition to this
seedling and sapling trees will be found in the productivity data, field examiners also recorded
subsequent discussion on Existing Stocking. for eveiT ownership examined the area of each

In application of standards, field measurements forest type in which recent cutting had occurred,
of each element on a recently cut area were ealeu- the total commercial forest area, and other related
lated as a percentage or proportion of the appro- information required by the plans.
priate standard. Such percentages were called Occasionally no recent cutting had taken place
factors or ratings. A method of calculation was on an entire ownership or on one or more forest
adopted which integrated these factors into a types of an ownership. These areas were con-
single productivity index. The possible range of sidered as nonoperating. On each ownership with
such indexes was 0 to 100. The standards for recent cutting only the total area of forest types
each locality were applied and productivity indexes in which cutting had occurred was classified as the
computed for every area examined in the locality, operating area of the ownerships. About 48
Under this system, the standards might be low for percent of all eolnmereial forest land was classified
some ownerships where operating conditions were as operating area.
more favorable than those prevailing in the Compilation of results was begun by dividing
locality, or they might be high for ownerships the entire range of productivity indexes into 3
where operating conditions were more difficult, broad classes as follows:
No adjustment of standards was made for indi- Equivalent pro-

vidual ownerships. The assumption was made Productivity index range: ductivityclass

that, for a given class of ownerships, the area 0-39 .................................... Lower40-69 ..................................... Medium
rated under standards too low for certain indi- 70-100 .................... _.................... Upper
vidual ownerships were balanced by other areas
rated under standards too high for them. The next step was to tabulate operating areas

The standards together w_th instructions for by productivity classes in accordance with the
calculating factors and productivity indexes and indexes previously calculated from field measure-
for field procedures were incorporated in manuals mont. Finally, the total operating area in each
for each region. These are summarized in the productivity class was expressed as a percentage
appendix section Criteria. Each field examiner of all operating area. Tabulations of the three
was provided with a copy of the appropriate productivity classes are used to compare the rela-
regional manual and trained in its use. rive condition of recently cut lands by ownership

Because of limited facilities, the intensity of classes, regions, forest type groups, and other
survey coverage was aimed at reliable statistics broad subdivisions of commercial forest land.
for each region only, but provision was made for Additional similar tabulations were prepared to
adequate statewide data where local interest sup- show the relative effects of each element on the
plemented regional sampling to the extent neces- proportion of area in the various productivity
sary. The method of choosing ownerships for classes.
examination varied with size class. Sampling Earlier discussion of concepts pointed out that
methods were used for the extremely large number standards for each element were based upon cur-
of small private ownerships. For private owner- rent practical attainability. A productivity index
ships of medium size, sampling was used in States of 100 means that such standards were fully met
where this size class was numerous, but the recent for all four elements. Any result showing that
cutovers of all were examined in States with few 50 percent of the recently cut lands in a given
such ownerships. With a single exception, the region were found to be in the upper productivity
recently cut areas of all large private ownerships class means that 50 percent of such lands met 70
were examined in each State. Generally, this type to 100 percent of the standards practically
of full coverage was also used for public lands, attainable.
The public lands and large private ownerships The preceding summary of concepts and pro-
were examined separately by working circles or cedures is amplified on the pages immediately
blocks, following. Much of this amplification is neces-

No area was examined that had been cut over sarily technical and quite detailed. If the reader
prior to January 1, 1947. On an individual owner- does not wish to go into further detail as to con-
ship, the most recent cutting made between that cepts and procedures, he should pass over this
date and the time of examination was chosen for part of the report and turn to the discussion How
field measurement. This procedure was followed High Are the Standards, page 236, or to the results.
for the recently cut portions of each forest type on However, the fuller explanation will contribute
the ownership. Thus a factor or rating for each significantly to better understanding of the results
element and a combined productivity index was and is recommended.



THE ELEMENTS ADOPTED tIenee, a "crop v,re_. _-:oncept was adopted which
limited the count of existing stocking to those trees

The most useful :measure of productivity on any of co:m:merei_t species found currently or potenti-
cutover area would be the current and future _n- ally productive. The crop tree concept was ap-
nual or periodic growth in terms of board-feet and plied to trees of alt sizes beginning with well.-
cubic feet bv species or species groups. Since re- established seedlings. ,
liable methods of forecasting growth directly on For each forest, type ot subtype, and where
some cutovers and on the large scale required for deemed important by site or geographical area
nationM surveys are not available, less direct within a type, stocking standards were drawn up
means wel'e used. Therefore, certain elements or showing the number of crop trees per acre of each
specific conditions of cutow_r areas, directly af- size class considered to eonst.itute standard or 100
fecting growth, were chosen as u basis for apprais- percent stocking. Field procedures were devised
ing productivity, bv which any distribution of tree sizes found on a

The major ele:ments considered most directly r_cently cut area could be translated into a per-
related to current and prospectiw_ growth on cut- centage of the standard stocking. Thus, the size
over areas and which could be :measured on the of crop trees did not influence the stocking rating.
ground were chosen for study. These elements The same rating derived from a given number of
were (a) existing stocking, (b) prospective stock- large trees could be attained by their equivalent
ing, (c) species composition, and (d) effect of fell- eonsisting of a larger number of small trees.
ing age with relation to maturity. Concentration In developing standards, the basic references,
on these four elements left out of consideration used were normal yield tables and other technical
other elements of forest management such as ad- sources of information showing averages of the
herence to sustained-yield policies, existence of higher levels of stocking found in natural, uncut
written forest management plans, and any silvi- stands. Such high levels of stocking are usually
cultural systems or methods found in effect. Thus referred to as "normal" stocking, and this mean-
the studv does not appraise the status of manage- ing of the term is used in subsequent discussion.
ment. Stocking standards were derived by reducing

Adoption of these elements also omits any direct normal stocking to the averages found on recently
measure or recognition of the intent to practice cut areas of ownerships judged to be well managed.
forestry on any ownership or the degree of effort For trees of sawtimber size, the standards for
expended to create a given set of conditions on a 100 percent stocking of recently cut lands repre-
cutover area. On the basis of the four elements, sented from 50 percent to 70 percent of normal
the end result of the cutting is subjected to :meas- stocking, depending upon forest type and locality.
urement and appraisal whether it be accomplished However, 70 percent of the stocking standard was
by accident or by carefully designed effort. This needed to qualify for the upper level of stocking.
differs basically from the Reappraisal Report con- Thus, any recently cut area with 35 to 50 percent
cept which rated forest practices on a combination of normal stocking in trees of sawtimber size
of standards for cutover areas and degree of for- would qualify for the upper productivity level
estrv effort expended on the entire ownership, provided standards for other elements were met.

For seedling and sapling trees, the standards
Existing Stocking represented much lower percentages of normal

Growth of forest stands varies with stocking, stocking. For most forest types, standards for
hence a measure of stocking on the ground is crop trees ranging from established seedlings to
essential to appraisal of current and future pro- trees one inch in diameter were set at 1,000 per
ductivitv. In its simplest terms, stocking is ex- acre. For a few types, 500 to 750 established
pressed in numbers of trees per acre. For purposes seedlings were accepted as 100 percent stocking.
of this survey, existing stocking consisted of trees Stocking standards always required many more
on the ground immediately after cutting plus small trees than large ones. For example, on the

those which had become established between the Douglas_fir type of Oregon and Washington, 750
time of cutting and the time of examination, crop trees per acre less than 2 years of age and 58

But not all trees on the ground are usable trees per acre in the 24-inch diameter class both
even if of merchantable size, because of defects represented 100 percent stocking. Yet "normal"
or because they consist of noncommercial species, stocking of trees in very young stands of Douglas-
Thus, cull trees were eliminated from the stocking fir exceeds 4,000 trees per acre.
count as were trees of commercial species over- Reasons for adopting standards so much lower
topped by larger cull trees. Trees with low vigor than normal for small trees are based on a well-
or other damage due to disease, insects, or animals recognized tendency for young forest stands of
were also eliminated from the stocking count by varying stocking to reach or approach normal
adoption of standards describing permissible limits stocking as they grow older. Thus, young, under-

of damage or by observatim}, of the examiner where stocked stands will tend to reach or approachthis indicated that such trees would not survive, normal stocking in later years. On the basis of
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this trend alone still lower standards might have eommerciM species va_T in ability to grow, in
been adopted for smMt trees. However, other usefulness, and hence in value. Some are of
equally important factors indicate that stocking relatively limited use There is frequently a
bused only on trends of approach toward nor- strong tendency, in harvesting forest products, to
rnMity would lead to an in_dequate apprMsM of remove the species of greatest current value,
productivity. These factors are (a) the adverse leaving marginal species to occupy the ground in
effects of low initial stocking upon subsequent greater proportions than before cutting. Repeti-
form and quality of the timber produced, (b) the tion of this process during several cuts on the

limited opportunity for yields of timber prior to same area results in deterioration of species corn-
maturity by thinning and partial cutting where position. The degree of this change varies widely
early stocldng is based only on sufficient numbers with forest types, economic situations, amount of
of trees to provide a full crop at maturity, forestry effort, and the time over which periodic

These two factors indicate the need for greater cuttings have occurred.
initial stocking than would result from eonsidera- During recent years, there has been a trend
tion of only the tendency toward normM stocking, toward greater use of the less valuable species as
Final stocking standards reflect a bManee between a result of new products or uses but also in response
all these factors affecting the subsequent produe- to high prices and limited supplies of better species.
tivity of young stands. But with few exceptions the species whose in-

herent teehnieM properties have resulted in a
Prospective Stocking preferential position for a long time are still the

Stocking is often in a state of rapid change for most useful and valuable in our eeonom.y.
several years after cutting, particularly where Some of the marginal or less desirable eommer-
conditions are favorable for establishment of new elm species grow wood as fast as some of the pre-
trees. Since field examination was made fre- ferred species, or even Nster. However, poor
quently within only a year or two after cutting, a quality or teehnieM properties of the wood limit,
fair appraisal of stocking requires consideration the utility of such growth. A measure of sueh
of the prospects for additionM new trees. Pros- limitations was devised by first classifying the
peats for stocking depend upon a number of factors eomlnerciM species of each forest type or subtype
such as the adequacy of seed sources, including into the two groups, "desirable species" and
their wind firmness and freedom from insects and "acceptable species." Noneom mereiM species were
disease, the naturM seedbed conditions, the den- not included in either group nor was any direct
sity of inhibiting vegetation such as cull trees, count of their numbers made at any stage of the
noneommereiM species or brush, anitnM popula- rating procedure. However, their influence was
tions, topographic features, and others. These reflected in the count of existing erop trees sinee
individual factors vary widely in importance competitive effects of noneommereiM trees oeea-
between forest types, age classes, soil conditions, sionMly disqualified as a crop tree an otherwise
and loeMities. All available information regard- desirable one. Also the presenee of noneommer-
ing effects of such factors on establishment of new elm species sometimes limited the area otherwise
trees was summarized in standard tabulations and available for prospective stocking.

procedures for estimating the additional stocking In the classification of eommereiM species
expected from field measurement of the important referred to above, recognition was given to many
factors. The inhibiting nature of some factors as local variations and modifications. Such varia-
well as the contributing or benefieiM nature of tions appear in the voluminous footnotes aeeom-
others was recognized in these processes, panying the tabulations of species in the appendix

Plans for planting were also considered in situa- section Criteria. They also have been taken into
tions where both existing and prospective stocking aeeount in the general instructions appearing in
were poor. On such areas, stocking was adjusted sections of the Criteria deMing with species
to the level of past success in planting on the classifieati0n.
ownership if tangible evidence was available that The second step in taking account of composi-
planting would be done. The evidence required tion was establishment of a standard requirement,
to qualify for such an adjusted rating eonsisted that at least 50 percent of the stocking on a re-
of outstanding orders, contracts, or similar eom- eently cut area consist of species classified in the
mitments for planting. "desirable" category. A proeedure was devised

Prospective stocking added to existing stocking for computing a composition factor that reduced
provides a more valid est}mate of the overall the stocking percentage if composition was found
stoeking condition than does existing stocking to belessthan50pereent. Stoeking pereentagewas
alone, unchanged if the composition standard was met.

Thus, on any recently eut area, if half or more
Species Composition of the stocking consisted of desirable species, the

Many forest types in the United States contain composition factor was 1.0. If less than half of the
large numbers of species. In most types, the stocking consisted of desirable species, say 40 per-
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cent, the composition factor was computed as for per acre _ a giveu _ge_ By ca]culath_g the mean

__ annual growth in stands of a given species or forest
lows : 40 .80. In brief, tile composition on this type for a series of ages, the changes of growth with50

area was 80 percent of the standard, advancing age can be determined. Atl past inves-
Literal application of this procedure might, in tigations of this kind have sho w_:_.that from the age

some eases, result in a zero composition factor, at which volume can be measured in usable prod-
This could lead to the unrealistic implication that ucts the mean annual growth i:acreases rapidly
the growth of a forest stand consisting of "accept- with age, reaclhes a peak, and declines.
able" species only would have no utility whatever. This basic growth cycle is illustrated in figure 78.
Hence, a minimum composition factor of 0.5 was Using it as an example, we see that the peak of
adopted. No composition factor lower than this mean annual growth is reached at 125 years. Ifclear cut, then the yield will represent the accumu-
minimum limit was applied, lation of annual growth amounting to an average

of 100 volume units per year for 125 years, the
Effect of Felling Age or maximum attainable. But if clear cut at 75 years

Premature Cutting an average annual growth of only 80 volume units
or 80 percent of maximum would be realized.

Forest stands grow in natural cycles. These Partial cuttings such as thinnings or improvement
cycles or natural growth trends have been defined cuttings made at ages younger than those of peak
by s.tudy of the average annual growth of many annual growth tend to mMntain or increase subse-
speems. First it is necessary to define average or quent growth of the stand and add to the total
mean annual growth. The term refers to the volume harvested during a complete growth cycle.
growth calculated by dividing, the volume of a Sueh partial cuttings therefore have beneficial ef-
stand of timber by. its age m years. Usually feets upon productivity, while clear cutting at
mean annual growth is expressed in units of volume young ages reduces it.

Figure 78
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The general relationship shown in figure 78 has In devising standards for evaluating effects of
been found true for all species, but the rate at premature cutting, all available information on
which average annual growth increases, the age at growth cycles was used. Fortunately, some infer-
which the peak occurs, tile period over which this marion has been accumulated for most of the
peak is maintained and tile rate of decline follow- major species or types. Where not available, the
ing the peak varies with species, growth potential judgment of experienced foresters was called upon
of the soil, and other environmental factors. Like- to devise standards. In a few eases, this resulted
wise, the general relation holds whether the average in the substitution of tree diameter for age as a
annual growth is measured in board-feet, cubic standard for judging felling-age effects.

feet,, or cords. The main effect of different product Standards were set up for each species or for
measures is that peak growth is reached at younger species groups by site or geographic area within a
ages when the product admits small trees. Hence forest type showing the percentage of the peak
the maximum growth is attained at younger ages growth attained at various ages. These percent-
for cordwood than for saw logs. ages express the effects of felling age. In the

Because of this growth cycle, clear cutting prior example presented by figure 78, the felling-age
to the age at which peak growth is attained reduces factor for a stand cut at 75 years would be 0.80.
the mean annum growth realized as well as the Thus these factors estimate tb.e proportion of the
total yield recovered. Conversely, if clear cut attainable growth realized by cutting at given
after the peak, tile yield recovered is somewhat ages. In field application, the ages of stands clear
less, but for most species the value recovered is cut were determined by annual ring counts on
higher because of tile greater proportion of high- stumps and the appropriate felling-age faetor
quality wood in older trees than in younger ones. found by reference to the Criteria.
However, the relation of age to the volume and
volume growth of different quality levels or grades Modifications of this general concept were neees-
of wood has been insufficiently studied in tile sary in application, and these are summarized
United States. Therefore, specific information is below:
unavailable for development of standards including 1. Felling-age factors were applied only to re--
consideration of the growth of quality wood. eently cut lands which were dear cut or to

Appraisal of felling age effects upon financial re- the clear-cut portions of such lands. For
turns is another concept not yet implemented with purposes of this survey, a clear cutting was
basic information to the extent necessary for wide- defined as one which removed 80 percent or
spread application. Therefore, felling agewasused more of the trees that were merchantable
in this survey to appraise its effects upon growth for the products harvested arid which re-.
of wood volume only. sulted in removal of substantialb all of the

The discussion of figure 22 has shown how the overstorw present before cutting. "
clear cutting of timber at ages younger than those
of peak growth reduces the yield and the growth 2. A number of situations were recognized
attained. Such cutting has been termed "pre- where determination of felling-age effects was
mature cutting." If such cutting becomes preva- not appropriate. These occur where stand• conditions indicate that the future volume
lent in a county, a State, or an ownership class, the
average annual yields of timber harvested there- growth will be low compared to that result-
from are materially lower than if young stands ing from. clear cutting and starting a newstand. Examples of this are young stands
were thinned or partially cut and clear cut only at badly damaged by fire or forest pests; over-
age of peak growth. The growth attainable by any mature timber beyond the age of peak growth
degree of stocking and composition is likewise re-
duced by premature cutting, and where growth will continue to decline;

Through use of the specific growth cycle rela- young stands where initial low stocking
tionships illustrated by example in figure 78 and resulted in limby trees of such poor qualityas to create doubt regarding the usefulness
established for many of our species, factors were of any additional growth.
derived showing the portion of attainable growth
realized by clear cutting at given ages. These There are also a few wood products based
factors expressed as decimals of attainable growth on such strict or specialized standards that
were applied to the stocking rating as modified by volume of wood involved is a minor con-
composition to arrive at a final productivity sideration. Examples are Christmas trees,
rating, poles, piling. Here the greatest usefUlness

This concept of applying a felling age factor of such trees is reached at a stage in develop-ment when they comply with product
assumes that the prevalence and degree of prema- standards. Effect of felling age was not de-
tare cutting will remain the same in the future as
at present: Any interpretation of results should termined for the relatively limited amount,
recognize that the results of the survey will change of clear cutting for these products.
to the extent that effects of premature cutting 3. The effect of felling age was appraised for the
may be more severe or less so in future years, general size class of product removed. Thus
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where small trees were cut for cordwood. in ca]culatb_g the productivity index and the
products, the effect of felJing age was base(t reasonit_g basic _o t.he methods.
upon the age of peak growth measured in The first two elements closely rdated to growth,
terms of cords or cubic, feet._ Where saw- i.e.. existi_g stocking and prospective stocking,
logs wePe removed, the effect of felling age togeth.er obviously constitute the total stocking
was based upon the age when growth is at a which will provide the nexB cut of forest products.
maxim.urn in terms of board-feet. He_ce The first step in deriving the index was simply

the procedure included neither direct, nor addition of the stocking percentages for existing
indirect judgment as to the desirability of and prospective stocking. The result is a rating
either present or future requirements for of total stocking expressed as a percentage of the
different products. A free choice of products standard chosen t,o represent 100 percent stocking.
objectives was assured. The previous discussion on species composition

The standards by product size classes are has shown how poor composition reduces the
included in tbe appendix section Criteria, utility and value of the current and expected
together with the local modifications pro- growth. A composition standaa'd was presented.
vided fox' and examples of detailed methods Also, for situations where field examination showed
and calculations for application of felling-age that the standard was not met, a method was
factors in both even-aged and many-aged presented fox" calculating a composition factor.
stands. This factor appraises the limitation placed upon

the utility and value of the growth due to sub-
Basic Level of Standards standard composition. It is expressed as a

proportion of growth attainable by a standard
The standards of measurement chosen fox' each composition for the total stocMng found. Thus

of the four elements represent what was judged the factor fox"standard composition is 1.0, but for
to be the most productive condition currently substandard compositions is 0.95, 0.90, 0.85, or
attainable under prevailing operating conditions some other decimal not lower than 0.5. Expressed
and the status of knowledge available for each in this way, as a proportion, the mathematical
forest type and region or subregion. Thus the relation of total stocking to composition is one
standards represent conditions practically attain- of multiplication. As an example, assume a total
able. They are not related to any specified portion stocking of 80 percent and a coinposition factor
of the growth obtainable by full application of all of 0.9. The second step in deriving a final pro-
known technology. Standards developed on the ductivityindex then is the calculation 80X0.9--72.
basis adopted are likely to be high in comparison The result., 72, is the rating for total stocking
to those practical of attainment a decade or more modified by composition.
ago. They will likely prove to be low in the future The effects of felling age or premature cutting
as economic situations and technological advances in limiting growth on clear-cut areas have also
favor the development of forestry. Considerable been described. The growth cycle shown in figure
emphasis in developing standards therefore was 78 has been used to illustrate how the effects on
placed on the exercise of judgment as to the mean annual growth of cutting at a given age can
desirable condition of recently cut areas that was be expressed as a proportion of the growth
currently practical of attainment. The ways in attainable at the age of peak growth. The relation
which judgment was applied m arriving at between total stocking modified by composition
standards under this concept is previouslv de- and the final element of felling age is again one
scribed under the subtitle How Concepts _Were of multiplication. In the event that a felling age

, Developed. proportion or factor of 0.80 was found applicable
to the example used in the discussion of composi-

The Productivity Index and Class lion, the calculation would be 72X0.8--58, the
finM productivity rating.

The four elements used in appraising the In aggregating areas for final results, the
productivity of recently cut lands were integrated influence of the factor for premature cutting is to
into a single productivity index. The entire reduce the area of a given stocking and composi-
possible range of indexes, 0-100, were subdivided lion rating by the area on which the crop chosen
into three broad productivity classes, upper, for production did not reach the age of maximum
medium, and lower, as presented in the summary, growth.
page 71. The index calculated for each area More detailed examples and sample calculations
examined was assigned to tim appropriate produc- are included in the Criteria portion of the ap-
tivity class, pendix. Here also will be found the variations in

?
Methods of Calculating Productivity Index. The procedures and standards which were adopted

following discussion will explain the methods used in various sections of the countx'y.
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STANDARDS GEARED TO LOCAL coverage of public ]ands and large private owner-
SITUATIONS ships. Field examination on individual recently

cut m"eas consisted of specific counts or measure
Forest types differ widely in natural character- ments on sample plots or at exalnination points

istics such as tb.eir ability to reproduce after distributed throughout each unit, of land ex-
cutting, in species composition, in inherent ca- am.ined. The intensity of sampling used on each
pacity to produce wood. Within each forest type, recently cut unit was based on general guides
variations in soil, climate, and other factors affect derived from. preliminary trMs conducted in a
productive capacity. For practical use, these variety of forest types and on recently cut areas
variations are recognized by site classifications, of various sizes.
physiographic units, or localities. Tinlber cuttin_ Because of linlited time and facilities relative
is conducted over the entire range of these natural to tire size of the job, reliability standards were
conditions and the productivity of recently cut aimed at providing for comparisons between
lands must be appraised against standards appro- regions, or between ownership classes, forest type
priate for the natural conditions. Only in this groups, or similar classifications on a broad basis.
way can the effects of cutting be appraised sepa- Sampling errors achieved are presented in the
ratcly from the effects of natural factors, appendix section Adequacy of Data. Sampling

The first step in meeting this need for flexibility to provide sound figures on a State basis was
was local determination of the forest types to be accomplished only where State agencies or private
recognized in each region. However, in final re- sources supplemented the basic survey sufficiently.
porting of results, each of these was keyed as a For the few States where this was done, the Forest
subtype to one of the 20 major type groups Service agreed to provide the results separately
adopted by the Forest Survey (appendix section to collaborating groups. However, no results for
definitions}. For each I'egiolml type, standards individual States are presented in this report.
for determination of existing and prospective
stocking, effects of felling age, and species com- Sampling Method
position were prepared by site classes, physio-
gTaphic units, or localities[ In a few cases, broad Recently cut lands of the numerous small private
soil classes or other factors were recognized (ap- ownerships were sampled by two methods: (a)
pendix section Criteria). Thus, in field examina- Examination of all ownerships in 2,500-acre
tion of recently cut land on a single ownership, sampling areas located within randomly chosen
several sets of standards might be applied to con- counties in each State of each region, (b) compila-
form. with changes in forest type or other natural tion of lists of small ownerships in each State
conditions, of a region and random selection of ownerships

from such lists. The first of these methods was

ONLY RECENT CUTTINGS EXAMINED used primarily in the East and the second in
the West. Medium-sized private ownerships

Only cuttings made between January 1, 1947, were sampled in States with 15 or more such
and the time of examination in 1953 or 1954 were ownerships, but all of them were examined in
subject to examination. This choice of a specific States with less than 15 ownerships of this size
recent period provides for a better expression of class. All large private ownerships were ex-
current conditions on such lands than if all areas amined except in Florida, where their number
where cutting had been done were examined with- justified sampling procedures.. All Federal owner-
out regard to the time of cutting. This is partic- ships in a State were examined, including those of
ularly important at a time when forestry appears less than 5,000 acres. State, county, municipal,
to be advancing as rapidly as in the past decade, and other local public forests of 5,000 acres or

Within this time period, the general rule was more were also covered by complete canvass.
adopted to appraise on each ownership examined Public ownerships, other than Federal, of less
the most recent cutting made since January 1, than 5,000 acres were covered by sampling either
1947. Some modifications to this rule were adopt- on the list or area basis previously outlined for
ed for specific types in a few regions and are ex- small private ownerships.
plained in appendix section Criteria for" Rating For public ownerstfips organized on a working
Productivity. circle basis, each such working circle was viewed

as a separate holding for individual examination
DEGREE OF SURVEY COVERAGE and reporting. Where public lands were not so

organized, each separate unit or block of land
The general framework of field coverage in- recognized by the responsible administrative

volved sampling surveys among the numerous agency was considered to be a separate recording
small ownerships, either sampling or full canvass unit and the recently cut lands in each examinod
among owners of medium-sized holdings depend- and rated. This same procedure was applied to
ing upon their numbers in each State, and full large private ownerships.
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Access was denied to the recently cut lands of that some .methods emphasize the "upper"
six large ownerships comprising a total of 1.5 aspects, some the "lower." Such extremes are in-
million acres. The areas of these six ownerships herent in these methods. The one finally adopted
are included in statistics of total commercial gives results falling between the extremes shown
forest area by various size classes and types of by others.
ownership. The operating area of these owner- Briefly, the method adopted consists of the fop
ships and the productivity of recently cut lands lowing steps:
on them was not ascertained and are therefore 1. Determination, for every ownership ex-
not included in any statistics of operating area or amined, of the area of each forest type in
productivity, which cutting had been done since January 1,

1947. Each area was considered to be a unit
of "operating area." Tile sum of such units

Ownership Classification for a single ownership was defined as the
"operating area" of the ownership. The

All preceding related surveys have shown the sum of the "operating areas" for all the
importance of ownership. Hence a basic con- ownerships in a given size class is thus the
sideration prior to field examination was the "operating area" within that ownership size
classification of forest ownerships. For purposes class.
of this survey, each ownership was classified both 2. Assignment of each unit of operating area to
as to size class of commercial forest land and type the productivity class within which it falls for
of ownership. The classifications used are as the particular tabulation desired, whether it
follows: be ownership class, region, or a combination

of these two.

Size classification for private ownerships 3. Calculation of the percentage of all operating
Class 1, 50,000 acres or more, Large owners area in each productivity class.
Class 2, 5,000-50,000 acres, Medium owners This process can be illustrated by assumingClass 3, under 5,000 acres, Small owners
Class 3a, 500-5,000 acres that a forest ownership of 600 acres contained
Class 3b, 100-500 acres three forest types of 200 acres each with a part of
Class 3c, less than 100 acres each of two types cut since January 1, 1947.

Here the operating area is confined to the two
Minimum size limits adopted for Class 3c were types with cutting. The operating areas for the

3 acres in the East and 10 acres in the West. ownership is thus 400 acres. Assume further that
Classification by type of owner, all ownerships the recently cut portion of one type was found to

be in the upper productivity class, while the
Private forest lands Public forest lands recently cut portion of the second type was found1.-Farm 1. National forest

2. Lumber manufacturer 2. Bureau of Land Man- to be in the lower productivity class. In this
3. Pulp manufacturer agement example, the 600-acre ownership would contribute
4. Other wood manufac- 3. Indian 200 acres of operating area to the upper produc-

turers 4. Other Federal tivity class of final tabulations and also 200 acres
5. Other private 5. State, county, municipal to the lower productivity class. Note that aver-

The term "forest industry ownerships" as used age ratings for individual ownerships were not
in subsequent discussions refers to the combined used. Had they been used, the entire operating
ownership of lumber manufacturers, pulp manu- area of 400 acres would probably have been as-
facturers, and other wood manufacturers, signed to the medium productivity class. Thus

the final results provide an expression of the range
in productivity class over the operating area.

METHOD OF EXPRESSING RESULTS Under concepts of the Reappraisal, the entire 600

With a productivity class determined for the acres of the ownership would have been assigned
to a single class.recently cut portion of each forest type on every

ownership examined, a number of alternatives are
available for expressing final results. The earlier The Survey on an Individual Ownership
discussion of previous related appraisals has shown The major steps in field procedure are summar-

! that volume, several measures Of area, and num- ized by using a hypothetical small ownership as an
bars of owners have all been used to weight or example. Figure 79 is a map of such an area. It

i average the findings. Careful study was devoted is part of a sample that comprises a given percen'_-
to a nilmber of al[ernatives. The i_esults showed age of the land area being sampled. The areas
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determined by survey of this ownership and all The forest land on this property consists of 120
other sample ownerships are multiplied by a acres. The oak-pine type covers 50 acres and no
factor or '_sample multiplier." This multiplier cutting has taken place in this type since January
is 100 divided by the percent of total land area in 1, 1947. The remaining 70 acres is pine type, a
the samples, part of which was cut since that time.

SAMPLEPLOTSMEASUREDFORPRODUCTIVITY

Figure 79



This basic information was obtained by field results is of interest. Assume that the finaal
examiners from a variety of sources such aas an `average productivit, y index calculated from the
interview with tile owner, county records of vaarious six plot.s shown in figure 79 was 58. Reference to
agencies, interviews with neighbors, local foresters, the classification of indexes shows that this raging
and by consulting aerial photographs. These would be included in the medium productivity
photographs were aa major source of information class. Since there were 70 acres of pine type, part,
particularly for estimates of the `area in each of which was cut. and no cutting in the oak-pine
forest type on an ownership, type, the operating `area of this property wag

With the general location of the recently cut recorded as 70 acres `and the productivity level as
area ascertained, the field examiner made ,a reeon- medium.
naissanee to determine rougMy its area and shape To follow the summarizing of this final observa-
and a route of travel was determined that would tion, refer to table 136, page 238. This table shows
represent all conditions. By reference to guides that for the country as a whole 32 million acres in
in a regional field manual, the number of one-fifth ownerships of 100 to 500 acres were recorded as
acre sample plots to be measured in the East or operating. The ownership used as an example
the number of sample points from which measure- contributed to this 32 million acres. Note further
ments were taken in the West and the distance from table 1 that 36 percent of the operating area
between plots or points appropriate for an area in the 100-500 acre ownership class was found to
of the approximate size to be examined were be in the medium class of productivity. This
determined. Each plot or point was then located percentage was derived from a tabulation of
on the ground, measurements taken, and computa- results showing that there were 11.5 million acres
tions completed to arrive at the percentage of of operating area in the medium class. This area.
existing stocking, total stocking (existing plus represented 36 percent of the 32 million acre
prospective), stocking modified by composition operating area in the 100-500 acre ownership
if required, and the latter modified by effect of class. The example of figure 79 contributed to
felling age if required. The last computation the total of 11.5 million `acres in the medium class.
resulted in the productivity index.

Thus in the exaample shown by figure 79, there How Hi_,h Are the Standards
were six sample plots which provided six separate

ratings of existing stocking. These were aver- In devising standaards around the basic premise
aged to get a rating of existing stocking for the that they should reflect conditions attainable
tract. Average ratings for each ot the other three under current operating conditions, judgment is
elements were derived similarly from the appro- necessarily used to interpret the technical forestry
pri,ate records for these six plots. All average information at hand. The varying opinions
ratings were recorded on a standard form for the brought out during the process of applying judg-
pine type on the particular ownerstfip together ment to meet the basic premise are the source of
with identifying information and other observa- conflicting views on standards.
lions made on the property to meet objectives of Some feel that the standards are too high and
the survey. Had there also been recent cutting therefore will emphasize pessimistic aspects.
in the oak-pine type, aa separate examination of Others have expressed the opinion that standards
this cutover area would also have been made. are too low. A number of considerations could
Data similar to those described for the pine type have been included in the basic premises and
would have been recorded separately for the oak- procedural concepts that would have led to stricter
pine type. standards. The more important of these are

Essentially the same system was used through- discussed as enumerated below'
out the country. Methods in the East and West 1. Standards could have been built up on the
varied in that sample plots were used universally basis of trends toward more intensive forestry.
in the East but the sample or observation "point" Standards developed on this basis would be
was adopted for western conditions. Both the higher than those adopted. However, itwas
sample plot and sample point systems are de- felt that standards related only to judgments
scribed in the appendix section Criteria for Rating of current and reasonable attainability under
Productivity. average operating conditions would be of

more practical value.
How the Survey Results Were 2. Procedures for measuring effect of felling age

Summarized made no specific provision for growth of high-
quality sawtimber. For many species, the

The method, in broad outline, of how the ratings age of maximum mean annual growth in
from this example would become part of final board-foot volume occurs before appreciable
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volumes of bigb.-quality wood are produced. MAJOR NATIONAL CONTRASTS
An additional period of years could have been
added arbitrarily to felling age standards to The t,ables and charts which provide background
make some allowance for quality growth, for the discussion and analysis of results in tile
Productivity indexes thus would have been following pages are summaries of more detailed

statistics found in the appendix section Basiclower, particularly in tile East where pre-
mature cutting is much more prevalent, than Statistics. Of these statistics, tables 22 and 23
in the West. ttowever, this was not done on forest ownership and tables 70-77 on produe-
because of lack of any specific guide lines for tivity of recently eat lands are the major refer-
such arbitrary adjustment, enees. These basic tables were developed in con-

e. Effect of felling age was judged on basis siderable detail so that others might derive
of size class of product cut. On the summaries of particular interest to them. In
grounds of a greater relative national need some tables, the detail exceeds that contemplated
for large size than small size products, effect by the sampling standards so that sampling errors
of felling age could have been appraised are high. Readers consulting the appendix
against the ages at which growth of saw- tables or making separate summaries fl'om them
timberreaehesamaximum. This, too, would can determine the statistical reliability of esti-
have resulted in lower indexes, again prima- mates by application of procedures outlined in
rily in the East. However, because both the appendix section Adequacy of Data.

large and small products are needed in the PUBLIC AND PRIVATE LANDS COMPARED
U. S. economy, and because no basis existed
for allocating proportions of small vs. large Nationally, 56 percent of the recently cut lands

roduets objectives to a specific area of land, in private ownerships were found to have reached
nal decision was to appraise effect of felling from 70 to 100 percent of the standards attainable

age on productivity for the size class of under current operating conditions; that is, a
products cut. little more than half of such lands were found to

4. The standard for composition could have qualify for the upper productivity class. In
been based upon a higher proportion of contrast, 80 percent of the recently cut lands in
desirable species than the 50 percent chosen, public ownership were found to be in the upper
Some reviewers recommended a standard productivity class (table 136).
higher than this. The importance of this contrast is apparent.

5. Standards both for existing and prospective from tile proportion of total commercial forest
area in each of these two ownership categories.stocking were frequently exceeded on owner-

ships operated under effective forestry pol- TaMe 136 shows that 358 million acres or 73
roles. Whether stocking standards are too percent of all commercial forest land is privately
high or too low was vigorously debated owned. The remaining 27 percent is in various
during planning stages. Because these types of Federal, State, and local public ownership.
standards were occasionally exceeded during Increases in the national level of growth needed
the survey--frequently on properties under to meet the wood requirements of our growing
forest management actual experience during population and expanding economy must come,
the survey lends little support to the idea for the most part, from. the large area of private
that standards are too high as an expression lands. The condition of recently cut private lands
of the stocking reasonably attainable under falls considerably short of l_.eeting standards
current operating conditions, attainable under current operating conditions.

Because of this and the large area involved, the6. The use of only 3 broad classes to express
results of the survey tends to obscure irn- possibilities of raising the national growth level
portent relations between productivity of are much greater on pri,_ate than on public lands.
recently cut lands and such important factors SMALL PRIVATE HOLDINGS
as size class and type of ownership, geo-
graphic location, forest type group and A MAJOR PROBLEM

others. The use of a greater number of Productivity of recently cut areas on private
classes would have provided the basis for lands is directly related to the size class of owner-
more precise and informative comparisons, ship the smaller the ownership, the lower the



Commercial forest area Proportion of operating area by pro-
duetivity el ass

Size class 2 and t,ype of ownership

Total Operating a Upper Medium Lower

Million acres Million acres Percent Percent Percent
3-100 acres ................................... 121 24 38 37 25
100-500 ..................................... 98 32 40 36 24
500-5,000 ...................................... 46 18 44 35 21
5,000-50,000 ................................. 35 23 64 26 10
50,000 and larger .............................. 58 42 78 18 4

Total or average ............................ 358 139 56 29 15

HOLDINGS BY TYPE OF OWNERSHIP

Private:
Farm ..................................... 165 53 41 37 22
Lumber manufacturing .................... 35 24 73 21 6
Pulp manufacturing ...................... 23 17 84 15 1
Other wood manufacturing ................ 4 3 73 23 4
Other private ................................ 131 42 52 28 20

Total or average ......................... 358 139 56 29 15

Public:
National forest .......................... 85 66 81 16 3
Bureau of Land Management ............... 7 5 80 15 5
Indian ................................... 7 5 74 25 1
Other Federal ............................ 5 2 80 16 4
State ..................................... 19 13 77 18 5

County and local ......................... 8 5 76 24 (4)

Total or average ........................ 131 96 80 17 3

Total, all ownerships .......................... 489 235 65 24 11

During period January 1, 1947, to date of examination The operating area. of any size class or type of ownership
in 1953 or 1954. is the sum of the operating areas on individual ownerships

2 Based on the total eommereiM forest area in tim owner- in that size class or type of ownership. Excludes operating
ship. area on some large private owImrships on which access was

a The operating area of an individual ownership is the denied.
combined area of the forest types, within the ownership, 4 Less than 0.5 percent.
in which some cutting was done since January 1, 1947.

proportion of recently cut land in the upper recently cut lands qualify for the upper produc-
productivity class. On ownerships of 100 acres tivitv class (fig. 80).
or less, which include one-third of all private com- Tt_e situation is much more favorable on the
mercial forest land in the Nation, only 38 percent larger private ownerships. For those of the
of recently cut lands fell in the upper productivity medium size class (5,000-50,000 acres), 64 percent
class. All small ownerships combined (less than of the recently cut lands qualified in the upper
5,000 acres) comprise 74 percent of all private productivity class. For large ownerships (50,000
forest land and over half of all private and public acres and larger), 78 percent of recently cut lands
combined. In this group, only 40 percent of were found to be in this upper productivity class.
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The ownerships of medium and large size together primarily for timber values, generally the interest
contain 93 million acres or 26 percent of the ill forest products is secondary to mineral, power,
private forest land and 19 percent of all commercial recreation, wildlife, or other values. Included in
forest area. the other private lands are both individual and

Thus, small private ownerships comprise three- corporate holdings, but mostly they are small
fourths of all private land and the productivity ownerships as shown in table 137.
of recently cut areas on this large area was found
to be much lower than that of the larger owner- TABLE 137. Productivity o] recently cut private
ships. This is the major reason why productivity lands 1 in continental United States, by type o.f
of recently cut areas is lower for all private land owner and size class, 1953
than for public ownership.

Commercial Proportion of oper-
forest area ating area by pro-

Type of owner ductivitv class
PUBLIC AND FOREST INI)UgFRY LANDS and size class 9.

RANK HIGHEST Total Oper- Upper Medi-Lower
ating 3 um

Results of the survey showed that type of ....
ownership is also very important. Lands owned Mil- Mil-
by pulp-manufacturing industries have the great- lion lion Per- Per- Per-
est proportion 84 percent--of recently cut lands Farm: acres acres cent cent cent
in the upper productivity class, followed closely Small ............. 160 51 40 38 22

by national forests, other public, and lumber Medium and large_l 5 2 59 27 14Lumber manufac-
industry and other forest industry, with the latter turing:

two showing almost identical situations (fig. 81). Small ................ 5 3 7448 2035 176Although substantial improvement can still be Medium ..... 11

made, these types of ownership--public and Large ............. 19 13 78 19 3Pulp manufacturing:
forest industries form a group where condition Small andmedium__ I 1 1 74 17 9
of recently cut areas is more favorable for current Large ............ 22 16 84 15 1
and future growth than is tile case for other types Other wood mann-
of ownership. While there are variations within facturing:Small and medium_ 3 2 72 25 3
the group, tile differences are not large and they Large ............. 1 1 74 18 8
all appear to be at about the same general level Other private:

of productivity. Small ............ 100 20 41 31 28
Medium ......... 16 10 56 31 13

The combined ownership of the forest industries Large ............ • 15 12 69 21 10
amounts to slightly under 13 percent of all corn ......
mercial forest land, and the public lands comprise Total or aver-
about 27 percent. Together these types of owner- age .......... 358 139 56 29 15
ship, which are characterized by high proportions
of recently cut lands in the upper productivity _ During period January 1, 1947, to date of examination
class, make up only 39 percent of all commercial in 1953 or 1954.Size class based on the total commercial forest area ill

forest land. the ownership. Small, 3-5,000 acres in the East, 10-5,000
In contrast to the forest industry and public acres in the West. Medium, 5,000-50,000 acres. Large,

forest lands, only 41 percent of the recently cut 50,000 acres or larger. Excludes 19,000 acres of private

lands on farm ownerships was found to be in the forest land in Coastal Alaska.a The operating area of an individual ownership is the
upper productivity class. On "other" private combined area of the forest types, within the ownership,

lands, the comparable figure is 52 percent, in which some recent cutting was done. The operating
For both farm and "other" private ownerships, area of any size class or type of ownership is the sum of

the primary interest of land ownership is generally the operating areas on individual ownerships in that sizeclass or type of ownership. Excludes operating area on
something other than production of forest prod- some large private ownerships to which access was denied.

ucts. Farm owners, of course, are usually most
concerned with production of other farm crops, Thirty-four percent of all commercial forest land
with timber as a secondary interest at best. is on farms, and another 27 percent is on other
"Other" private ownerships represent a wide private lands. This makes a total of 61 percent
variety of interests. Although some land is held of all commercial forest area controlled by these



Figure 80 includesCoastalAlaska

Figure81 includesCoastalAlaska
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two types of ownership, with less than half of this---9 percent occurs on farm. and "other" pri-
recently cut hnds in the upper productivity class, rate ]ands. Conversely, of the 65 percent in the
This situation presen.ts a serious threat to the upper class, only 18 percent (a little over one-
Nation's capacity to meet future timber needs. It fourth of the total) is On farm. and other private
explains in part why farm timberlands with 34 lands.
percent of all commercial forest area contain only
15 percent of the sawtimber (Ownership of Forest
Land and Timber, p. 309). MOTIVES 'FOR FOREST LAND OWNERSHIP

NOT DETERMINED
PRODUCTIVITY LOWEST FOR SMALL

HOLDINGS IN ALL TYPES OF PRIVATE This survey did not inquire into motives for
OWNERSHIP forest land ownership, the degree of forestry knowl-

edge available, nor the many other factors that
The pulp-manufacturing industry is the only may have influenced the treatment of the forest

type of private forest land ownership characterized landis examined. It was limited strictly to an
almost entirely by large holdings. Over half of appraisal of the conditions that exist on recently
the lumber-industry holdings are also large, but, cut areas.
substantiM portions are in the medium and small hi the case of public forest lands, the responsi.-
size classes. Other types of private ownership are bilitv placed on the agencies for their management
primarily in the small size class (table 137). as forest properties is probably the basic reason

Within each type of private ownership, the for the favorable growth conditions on most re-
small size class (less than 5,000 acres) is charac- cently cut areas. The direct dependence of forest
terized by the lowest proportions of recently cut industries upon timber for raw material is reflected
lands in tile upper productivity class. Thus the in the increasing adoption of policies and practices
proportion of smM1 holdings has a strong influence designed to keep these lands productive. The
on the condition of recently cut lands in each type growing practice of employing professional for-
of ownership. The influence of the high propor- esters and placing on them. the responsibility for
tion of small holdings is particularly apparent in forest managelr.ent is commencing to show results
table 137 for the farm and "other" private on the land.
ownership classes. The contrasting poorer condition on farm. and

In table 138 is shown the proportion of operating other private forest lands m.av be due to the corn-
area in each type of ownership and its distribution petition of other activities, _which subordinates
by productivity class. Eleven percent of the interest in forest production. Lack of forestry
operating area falls in the lower class, and most of knowledge and information on how to obtain {t

may also contribute to this condition. But the
TABLE 138.--Distribution qf all operating area in situations and factors responsible for the generally

the United States and Coastal Alaska, by type of lower level of productbity on these types of owner-
ownership and productivity class, 1953 ship, as well as the small ownerships of all types,

are not fully known.
Proportion of operating area

by productivity class

Ownership class PRODUCTIVITY OF RECENTLY CUT

?otal Upper Medium Lower LANDS VARIES BY SECTION, RE-
--I I GION, OWNERSHIP CLASS, AND

Per- Per- i
Per- _ Per-

Private: cent tcent cent 8 cent OTHER FACTORSFarm .................... 22 j 9 I 5
Forest industries ....... 20 15 4 1

Other private ........... 18 9 5 4 Productivity of recent].v cut lands was found to

i_57 differ widely from one part of the country to an-

Total ................. _ 33 ---!7 10 other (fig. 82). Examination of these differences
Public: helps to identify the relative contribution to the

National forest ......... 22 _ (9 1 national level of growth made by various combi-' Other Federal ......... 4
State and local .......... 8 6 2 (9 nations of ownership and geographic location.

Total .............. --40--3-2 ...... 7- This will be done by ro.ajor sections--North,1 ,._outh, and West. Within each section there are

Total, all ownerships ..... :_ 65-- 24 11 notable exceptions to the general average and these
exceptions will be pointed out in ]ater discussion

Less than 0.5 percent, of differences by both region and type of ownership.
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Figure 82

SECTIONALDIFFERENCESSIGNIFICANT South Has Poorest Conditions

Recently Cut Lands in the West Productive condition of recently cut land is
Rank Highest poorer in the South than in the other sections.

The range of productivity by ownership class has
Generally the condition of recently cut lands is a greater spread here than elsewhere, and while

best in the West, where 74 percent of them were the highest ratings occur in the South, so also do
found to be in the upper productivity class (table the lowest, and the latter involves by far the
139). This is primarily a reflection of the owner- greater acreage.
ship pattern. In the West, 52 percent of all com- Recently cut lands on public and on large
mercial forest land is in national-forest ownership, private ownerships compare very favorably with
12 percent is in large private holdings, and 9 per- these holdings in other sections, but the forest
cent consists of other Federal lands. Thus, about area in these ownerships is proportionately smaller
three-fourths of all commercial forest land is con- in the South. The small private ownerships (less
trolled by three classes of ownership on which than 5,000 acres) are primarily responsible for the
substantial portions of recently cut lands attain poor average condition of recently cut lands in
upper productivity ratings. The result is an over- this section. Only 34 percent of such lands on
all situation more favorable than in either the small holdings were found to be in the upper
North or the South, where small private owner- productivity class, a much lower proportion than
ship predominates. Moreover, the proportion of in the North and West. The significance of this
recently cut lands in the upper productivity class situation in southern forest economy becomes
on small private ownerships of the West is greater apparent from the information in table 139 regard-
than in the South and about equal to that of the ing ownership of commercial forest land. This
North. shows that two-thirds of all the South's commer-

Notable exceptions to the generally better situ-
ation in the West are the State and local public cial forest land is in small holdings, and a total of
ownerships. Only 58 percent of recently cut nearly 1.8 million small owners are involved.
lands in these ownerships was found to be ha the Almost 80 percent of the land in these small owner-
upper productivity class, as compared to 83 ships is in tracts of 500 acres or less (Ownership of
percent in the North and 70 percent in the South. Forest Land and Timber, p. 292).
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These small ownerships in the South are also of woods, the top national problem concerned with
outstanding national significance. They include a improving growth by cutting exists on these small
total commercial forest area of 128 million acres, ownerships of the South.
This is 36 percent of all private commercial forest Previous evidenee (table 136 and fig. 81) has
land in the United States, and over one-fourth of emphasized the significant relation between type of
all commercial forest, both public and private, owner and condition of recently cut lands. The
The total area in these small ownerships exceeds generally less favorable conditions found on farm
by 11 million acres the enth'e commercial forest and "other" private lands appear in exaggerated
area of the West, and by 66 million acres the eom- form in the South. Here both these types of
mereial forest owned by all the forest industries in ownership have much lower proportions of recently
the United States. Because of the situation just cut lands in the upper productivity class than they
described, the high potential growth rate, and the do in other sections (appendix section Basic Sta-
greater need for softwood supplies than hard- tisties, table 73).

TABLE 139. Productivity o] recently cut lands 1 in the United States and Coastal Alaska, by section and
oumership class, 1953

Commercial fore3t area Proportion of operating area by
productivity class

Section and ownership class 2

Total Operating a Upper Medium Lower
,,

Million Million
North: acres acres Percent Percent Percent

Small private_ 118 22 50 33 17
Medium private .................... =.... 8 6 61 30 9
Large private ............................ 16 13 71 27 2
National forest_ 10 9 84 16 (4)
Other Federal ........................... 3 1 80 15 5
State and local ........................... 19 13 83 16 1

Total or average_ 174 64 67 26 7,, ,

South:
Small private ............................. 128 44 34 37 29
Medium private_ _ 20 13 63 26 11
Large private ....................... ..... 28 19 81 13 6
National forest .......................... 11 9 89 10 1
Other Federal_ 4 2 83 14 3
State and local__ 3 1 70 23 7

Total or average_ 194 88 55 27 18

West:
Small private ............................. 19 8 48 39 13
Medium private_ 7 4 73 19 8
Large private ............................ 14 10 80 17 3
National forest_ 61 45 79 17 4
Other Federal ........................... 11 8 73 23 4
State and local .... 5 4 58 28 14

Total or average 117 79 74 21 5
,

Coastal Alaska:
Nationai forest_ 3 3 87 13 ............
Other Federal 1 1 100 ........................

Total or average ....................... 4 4 89 11 ............

-- I ITotal or average, all sections__. ..... 489 235 65 24 11
L

During period January 1, 1947, to date of examination in which some recent cutting was done. The operatin_
in 1953 or 1954. area of any size class or type of ownership is the sum of th_

Size class based on total commercial forest area in the operating areas on individual ownerships in that size class
ownership. Small, 3-5,000 acres in the East, 10-5,000 or type of ownership. The figures exclude operating area
acres in the West. Medium, 5,000-50,000 acres. Large, on some large private ownerships to which access was
50,000 acres and larger, denied.

s Operating area of an individual ownership is the 4 Less than 0.5 percent.
combined area of the forest types, within the ownership,



The North Shares in Major Problem A no_uble exceptlon is the NortherrlRocky
Mountain Region, where die proportion of recently

Condition of recently cut lm_ds in the North, o_ eu_ lands in the upper productivity class falls
the average, falls between the West and t.he South, slightly below the national average. Recently cut
but by ownership class this is true only on national lands in the P.acific Northwest appear to be in
forests and other Federal lands. The other classes somewhat better condition than those of the other
deviate fl'om this pattern (table 139). western regions, but differences are small.

Both the medium and the large private holdings The fact that recently cut lands in the South
show smaller proportions of recently cut lands in are in poorer condition _ than those of North or
the upper productivity class than was found for West is traceable to both the Southeastern and
these ownerships in the South and West. Tb_is is West Gulf Regions. The West Gulf is especially
especially marked in the large ownerships, and, as low with only 46 percent of recently cut lands in
will be shown later, is due primarily to the rela- the upper productivity class. In the South
tively low proportion of recently cut area in the Atlantic Region, condition of recently cut areas
upper productivity class on large private proper- approximates the national average.
ties in New England and the Central States. In the North, the Lake States Region shows
State and local public ownerships rate substan- conditions considerably better than those of any
tially higher in the North than in either the South other region. Poorest conditions are in the Central
or West. and Plains Regions, although the latter is of minor

The small private holdings also rate higher in significance in the broad forestry picture.
the North, but they are still much below the The following tabulation summarized from
national average and constitute a problem here as table 140 shows for each region how the propor-
elsewhere. Although less intensified, the situation lion of recently cut lands in the upper productivity
is similar to that of small owners in the South. class compares with the national average:
SIn.M1 owners of the North control one-third of all Leas_n_O
private com.m.erciM forest land in all regions, and over70percent(exceeds 60to70percent(approximates percent(belozo
the individual ownerships average sm.Mler than in national average) national average) national average)Lake States New England Central
other sections so there are proportionately re.ore Pacific Northwest Middle Atlantic Plains
owners involved. California South Atlantic Southeast

Southern Rocky Northern Rocky West Gulf
Mountain Mountain

STRONG AND WEAK SPOTS IDENTIFIED Coastal Alaska
BY REGION AND OWNERSHIP

Table t4t expands the comparison made above
Regional differences help to identify important to include consideration of type of ownership.

exceptions to the general condition which are Those ownership classes by region which fall below
glossed over in broad sectional averages. Also the national average comprise the weak spots
comparisons will be made between the proportion where the condition of recently cut lands is
of recently cut lands meeting the standards of the limiting growth most seriously. Conversely, the
upper productivity class for the Nation as a whole ownership types by regions with recently cut lands
and this proportion for ownership classes, geo- which rate above the national average are those
graphical locations, or combination of these two. which tend to increase the national growth level.
Such comparisons help to show the relative con- The relative national importance of weak and
tribution to the national growth level of each strong spots can best be judged by the acreage of
segment of forest area, such as an ownership each in relation to the total area of commercial
class, locality, or combination thereof, forest land in the country. Table 142 summarizes

Segments with proportions of recently cut lands this relation for the weak areas. The area within
in the upper class lower than the national average a type of ownership characterized bv recently cut
tend to hold down the national level of growth, lands with productivity below the national aver-
The latter have been termed "weak spots" for age in relation to the total area in the ownership
purposes of discussion. Conversely, segments with type measures the relative weakness of the
proportions higher than the national average tend ownership type. Table 143 presents these rela-
to raise the national growth level. These are the tions. Statistics from these two tables provide
strong spots. First, the proportion of recently cut the basis for further identification of subaverage
lands in the upper pr()ductivity class for each localities and types of ownership.
region will be compared with the national average.
Second, similar comparisons will be made by types MAJOR WEAK AREAS ON FARMS AND
of ownership within each region. OTHER PRIVATE FORESTS

As has been previously i)ointed out, recently
cut lands of the West are in better overall condition Productivity of recently cut land on farms fall
than those of the North or South. Most regions below the national average in all regions but two
of the West exceed the national average (table t40). (table 141). In no region did the productivity of
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TABLE 14{). Productivity of recently cut lands I in the United States and Coastal Alaska, by section and
region, 1953

Commercial forest area Proportioil of operating area by
productivity class

Section and region

Total Operating 2 Upper Medium Lower

North: Million acres Million acres Percent Percent Percent
New England ............................ 31 15 63 29 8
Middle Atlantic ........................... 42 14 66 23 11
Lake States .............................. 53 24 77 20 3
Central .................................. 42 11 54 35 11
Plains .................................. 6 (3) 13 36 51

Total or average ....................... 174 64 67 26 7
•

South:

South Atlantic ........................... 47 18 64 26 10
Southeast ................................ 95 47 57 23 20
West Gulf ............................... 52 I 23 46 34 20

Total or average ........................ 194 88 55 27 18
. ,

West:
Pacific Northwest:

Douglas-fir subregion .................. 25 18 83 13 4
Pine subregion ....................... 20 13 79 18 3

Total or average ................... 45 31 81 15 4
California ............................... 17 9 77 22 1
Northern Rocky Mountains ............... 34 25 62 27 11
Southern Rocky Mountains ............... 21 14 78 19 3

Total or average ........................... 117 79 74 21 5

United States ................................ 485 231 65 24 11
Coastal Alaska ............................... 4 4 89 11 ............

Total, all regions ............................. 489 235 65 24 11

During period January 1, 1947, to date of examination operating areas on individual ownerships in that size class
in 1953 or 1954. or type of ownership. The figures exclude operating area

Operating area of an individual ownership is the on some large private ownerships to which access was
combined area of the forest types, in the ownership, in denied.
which some recent cutting was done. The operating area 3 Less than y_ million.
of any size class or type of ownership is the sum of the

recently cut lands on farms exceed the national Other private lands constitute the second most
average. Table 142 shows that farm ownership important weak areas. However, in contrast to
in these below-average regions contains 31 percent farm ownerships, the productivity of recently cut
of all commercial forest land in the United States lands on other private ownerships exceeded or
and Coastal Alaska, and fl'om table 143 it is approximated the national average in several
apparent that this area represents 92 percent of regions (table 141).
all forest land on farms. The major portion of Ownerships of this type with productivity of
this weak area is concentrated in the Central recently cut lands below the national average
States, Southeast, and South Atlantic Regions. contain 18 percent of all commercial forest area in
Here the forest ownership of farms with below- the United States (from table 142) and 67 percent
average productivity of recently cut lands corn- of all such area in other private ownership (from
prises 21 percent of all commercial forest land table 143). Similar to farm ownership, the other
(from table 142) and 61 percent of all farm forest
ownerships in the United States (from table 143). private lands constituting weak areas are concen-
The Lake States arid West Gulf Regions are also trated in a few regions. These are the Middle
important and, if added, the weak areas on farms Atlantic, Central, Southeast, and West Gulf
in these five regions contain 27 percent of all tom- Regions, where other private ownerships with
inertial forest land in the United States and 79 recently cut lands of below-average productivity
percent of all such land on farms, contain 17 percent of all commercial forest area
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and 64 percent of utl forest land. in this type of with 44=percent, or the bulk of such below-average
ownership, lands concentrated in six eastern regions. It is

In summary, the weak areas :made up of both here that the greatest opportunity lies for increas-
farm and other private ownerships comprise 49 ing the national level of growth through improved
percent of all commercial forest land (table 142), productivity on recently cut lands.

TABLE 141.---Type of ownership by proportion of operating area in the upper productivity class and by region, United Slales

and Coastal Alaska, 1953 1

Public ownerships
Proportlon of operating

area in upper class
National Forest Bureau of Land Indian Other Federal State and local

Management

Above national average New England West Gulf Lake States South Atlantic New England
(over 70 percent) Middle Atlantic Pacific Northwest South Atlantic Southeast Middle Atlantic

Lake States Coastal Alaska Pacific Northwest Douglas-fir subregion, Lake States
Central California Pacific Northwest Central

Plains Southern Rocky Moun- South Atlantic

South Atlantic tain Douglas-fir subregion,
Southeast Pacific Northwest
West Gulf California
Pacific Northwest
California

Southern Rocky Moun-
tain

Coastal Alaska

Approximating the na- Northern Rocky Moun- Northern Rocky Moun-_ ............................ Central Southeast
tional average (60-70 tain tain
percent) Southern Rocky Moun-

tain

Below national average ................................. Lake States Plains New England Plains
(below 60 percent) California Northern Rocky Moun- Middle Atlantic West Gulf

tain Lake States Pine subregion, Pacific
Southern Rocky Moun- West Gulf Northwest

tain Pine subregion, Pacific Northern Rocky Moun-
Northwest tain

Southern Rocky Moun-
tain

Private ownerships
Proportion of operating

area in upper class
Farm Pulp manufacturing _ All forest industries _ Other private

Above national average ................................. Middle Atlantic Middle Atlantic New England
(over 70 percent) Lake States Lake States California

South Atlantic South Atlantic
Southeast Southeast
West Gulf Pacific Northwest
Pacific Northwest California

California Southern Rocky Mountain
Approximating the na- Middle Atlantic ................................ West Gulf Lake States

tional average (60-70 per- California Douglas-fir subregion, Pacific
cent) Northwest

Southern Rocky Mountain
South Atlantic

Below national average New England New England New England Middle Atlantic
(below 60 percent) Lake States Central Central

Central Northern Rocky Mountain Southeast
Plains West Gulf

South Atlantic Pine subregion, Pacific North-
Southeast west

West Gulf Northern Rocky Mountain
Northern Rocky Mountain
Southern Rocky Mountain
Pacific Northwest

Based on tables 71 and 73, appendix section Basic Statistics. which have substantial proportions of total ownership in small and medium
Lumber and other forest industries not shown separately because sam- size classes.

piing was inadequate for valid comparisons by regions for those, industries
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_?ABLI_142-- Proportion of al_ commercial Jore,_t land in the United States and Coa_tal Alas]ca on which
productivity of recently cut lands fell below _he ,national average, by section a_d region and by type qf
ownership, 1953

Public ownerships Private ownerships

All t l
Section and region owner- All Na- Bureau State All Forest Otherships tional of Land and pri- tindus- Farm pri-

public forest Manage- local rate _ tries vate

, ment I

1

l

Per- Per- Per- Per- Per- Per-

North: cent cent Percent cent cent cent centNew England ................. (9 -_ 1.7 1.3 -

Middle Atlantic ................ (1) __ 4. 7
Lake States ................... 0. 1 (1) 3. 1 .....
Central ......................... 2 5. 0 2. 8
Plains ........................... 1 ___ (1) . 7 ....

Total ............................ 2 (9 (9 1. 9 10. 1 7. 5

South:
South Atlantic ............................ 6. 1 ........
Southeast ............................. 9. 4 5. 3
West Gulf ..................... 2 ....... 0. 1 2. 9 4. 2

Total ............................. 2 .1 18. 4 I 9. 5

West: --- I

Pacific Northwest: I .6 ]Douglas-fir Subregion_ • ........

Pine subregion ........ 1 ::_-::_- .......... . 1 .5 ] ---.-4

Total ................. 1 I ........... . 1 i 1. 1 . 4
California .................... 1 I 0. 1

Northern Rocky Mountain ..... 5 1_______ ............ 3 ! . 5 . 8 ---_4Southern Rocky Mountain ..... 4 I . 1 ] .6 __

Total .................... 1. 1 I 1 .5 ] .5 2.5 .8

Coastal Alaska ........................ ! ...... I - - -

Total, all regions ................ 1. 5 . 1 .6 2. 4 31.0 17. 8

1 Less than 0.05 percent.

PUBLIC AND INDUSTRY FORESTS Indian lands in the below-average category com-
ARE STRONG AREAS prise less than 1 percent of all commercial forest

area, mainly in the West (table 142). However,
The public lands and the holdings of the forest they constitute 40 percent of all commercial

industries are the major strong areas. Public forests on Indian lands (table 143). This situation
ownerships with productivity of recently cut is reported to result primarily from heavy grazing
lands falling below the national average contain by sheep and goats, which has adversely affected
1.5 percent of all commercial forest area (table tree reproductionin the SouthernRocky Mountain

142), and 6.1 percent of all such area in public Region. _ ,
ownership (table 143). Industry ownerships with Although repres_nting only 0.2 percent of all
below-average productivity on recently cut lands commercial forest, 28 percent of the land in other
contain 2.4 percent of all commercial forest area Federal ownership is also characterized by produc-
and 18 percent of all suctl area in industry owner- tivity of recently cut lands falling below the
ship. Thus, weak areas characterize relatively national average. These lands include commer-
minor proportions of these two types of ownership, cial forest on military reservations, game refuges,

Among the various types of Federal ownership, and in other types of use where production of
there are relatively small areas where productivity timber is secondary to the major purposes of ad-
ratings fell below the national average. National- ministration. Such lands have this characteristic
forest lands in all regions but one rated above it in common with much of the farm and other
(table 141). private forest land. i

439296 0--58 .....17
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TABLE 143. PropOrf_On of commerctal forest land _n the Unclad S_ates acid Coastal Alaska, 'in each oumer-
ship type on which productivity of recently cut lands fell below _he _ationat average, 5y section and
region, 1953

owner-All' Public ownerships J Private ow_ershipslSection and region Na- Bureau Other I State All Forest Other

ships All tional of Land In- Fed-I and pri- indus- Farm pri-public forest Manage- dian eral I local vate tries vale
' ment

Per- Per- Per- Per- Per- Per- Per- Per- Per- Per-

North: cent cent cent Percent cent cent lcent ceng cent cent cent
New England_ 3. 0 0. 1 ...................... 1. 6 ...... 4. 0 13. 1 3. 7 .....

.............. _......... 4 0 6.4 17.5Middle Atlantic ............. 4. 7 .2 ...........................
4.2 ........ 9.2 .....

LakeStates .................. 3.2 .4 ....... 1.1 ...... 9:0 _-__-_l 10. 9 1.3 14.9 ] 10.5Central .................... 8. 0 ............................

Plains ........................ 8 .3 I....... I .......... 5. 3 ....... 0. 2 1. 0 I...... 2. 2 I ......

Total ....................... 19.7 1.0 _...... 1. 1 5.3 14.6 .2 26. 5 14.4 30.0 28.0

South:
South Atlantic ............... 6. 1 _ ............................. 8. 4 ...... i 18. 1 ! .....

.................. 20.0 ....... 27.8: 19.7Southeast .................. 14. 7 .....................
West Gulf .................. 7.3 .8 1..................... 12.3 1.5 9.7 - ...... 8.6 15.8

1 t . 8 !...... I ............... 12. 3 1.5 38. 1 ...... 54. 5 35. 5Total 28.
I ' _-_i -- - - -- ' - -- - _-

_ --- --

West:
Pacific Northwest:

.8 ...... 1.8
Douglas-fir subregion ..... 6 ............ I ................. i_2- --2.6- 1. 2 1. 4 ---i_5
Pine subregion .......... 1. 0 .6 1...... I ..............

..... t

Total ................. 1. 6 .6 ]...... I ............... 1. 2 2. 6 2. 0 ...... 3. 2 1.5
California ............ 1 . 2 ...... I 5. 1 ..........................................

....... 11.8 ...... 6.0 2.4 3.7 2.4 1.6Northern Rocky Mountain_-- 2. 2 1. 9

Southern Rocky Mountan .... 1.0 1.6 ------_- =- ....... 23.3 __...... 1.6 .8 ...... 1.7 ......

Total ........................ ----=4"9 4.3 ...... __----5-7-i- ....35.1 1.2 I 10.2 ______--5"2......3.7 ,7"7 3.1Coastal Alaska ........................ i ............
• _ ,__ -- , --

52.7 I 6. 1 ...... 6.2 40.4 28. 1 11.9 69.8 I 18. 1 91.8 66.6Total, all regions
I

Forest lands under administration of the Bureau and 13 percent of all such land in the ownerships
of Land Management on which recently cut lands of the forest industries.
rated below the national average comprise only
0.I percent of all commercial forest land and 6.2 PRODUCTIVITY VARIES WITH SIZE
percent of all land in this type of public ownership.
The bulk of this area is in the California Region. OF TREES LEFT AFTER CLrI_ING

State and local public ownerships in the below- Previous explanation of concepts (pages 228-229)
has shown that the same productivity indexesaverage category also comprise less than 1 percent

of all commercial forest land and about 12 percent
of all land in these forms of public ownership, could be attained by either large or small trees
These lands are concentrated primarily in the left on the ground after cutting. Thus identicalproductivity indexes were possible whether resid-
pine subregion of the Pacific Northwest, and the
Northern Rocky Mountain, Southern Rocky ual stands were seedlings and saplings, pole-sizetrees, sawtimber trees, or any combination of
Mountain, and West Gulf Regions.

Productivity of recently cut lands on ownerships these size classes, provided the effects of composi-
of the forest industries fell below the national tion and premature cutting were the same. Ob-
average only in the New England, Central, and viously seedling and sapling stands will constitute
Northern Rocky Mountain Regions (table 141). the stocking on areas which have been recently
The bulk of the weak area in this type of ownership clear cut. Conversely, residual sawtimber stands
is in New England, but here it constitutes only 1.7 will be the prevailing stand size class where some
percent of all commercial forest land (table 142) degree of partial cutting has been practiced in
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sawtimber. Poletimber stands left after cutting ity of recently cut lands, clear cutting being per-
may result either from partial cutting in stands haps slightly the more effective.
which were poletimber prior to cutting or from a Both clear cutting and partial cutting methods
substantial cte_r cutting of all sawtimber in stands have a place in American forestry. Either of
of mixed sizes, these contrasting methods of cutting can maintain

The productivity of residhal seedling and sap- recently cut lands in a high state of productivity
ling stands as compared to that of sawtimber provided the method chosen is appropriate for the
stands reveMs the relative efficiency of clear eat- forest type, the vigor and age class of timber, and
ring and partial as now applied, in maintaining other conditions prevailing on the area to be cut
the productivity of recently cut lands. Residual over. Although dear cutting has resulted in
poletimber stands are of little value in such a lower productivity than has partial cutting in
comparison since they may result either from several important regions and classes of owner-
partial cuttings or substantial (;lear cuttings, ship, this does not imply that dear cutting is in-

advisable in such areas. Major causes of low
Productivity Generally Highest for productivity after clear cutting appear to be fail-

ure to provide adequate seed sources, seedbed, or
Residual Sawtimber other conditions on recently cut lands.

For all regions combined, 78 percent of the Lowest Productivity in Seedling andsawtimber stands left on recently cut lands was
found to be in the upper productivity class, as Sapling Stands of Small Eastern
compared to 58 percent for seedling and sapling Ownerships
stands (table 144). In both the North and South,
over 80 percent of the sawtimber stands left on In each of the three sections of the country, the
recently cut areas was in the upper class. Much productivity of both sawtimber and seedling and
lower percentages of seedling and sapling stands sapling stands on recently cut lands of small
in these two sections occurred in the upper class, private ownerships is lower than on other classes of
The spread in productivity between the two stand ownership. Neither clear cutting nor partial cut-
size classes in the West was much less 75 percent ring methods are applied as effectively on small
for sawtimber stands as compared to 80 percent private holdings as on other ownership classes.
for seedlings and saplings. Thus, partial cutting However, the lowest productivity was found to
as currently applied is generally superior to the result from clear cutting on small ownerships of
methods of clear cutting now used in the North the North and South and from partial cutting on
and South. In the West, the two methods are small ownerships of the West. Since 246 million
about equally effective in maintaining productiv- acres or 50 percent of the commercial forest land

TABLE 144. Percent of recently cut lands _ in the upper productivity class, in the United States and
Coastal Alaska, by ownership class, section, and stand size class, 1953

Ownership class

Section and stand size class 2
Small Medium and National Other All owner-

private large forest public ships
private

North:
Sawtimber .............................. 71 95 94 82 83
Seedlings and saplings .................... 35 44 72 84 55

South:
Sawtimber ........................... 51 88 95 91 84
Seedlings and saplings .................... 28 77 81 58 44

West:
Sawtimber .............................. 34 73 78 70 75
Seedlings and saplings .................... 55 85 83 82 80

Coastal Alaska:

Sawtimber ................................................. =
Seedlings and saplings .... 87 100 89

Total, all regions:
Sawtimber .............................. 58 85 81 74 78
Seedlings and.saplings .................... 32 69 82 81 58

i

During period Jan. 1, 1947_ to time of examination in _ Seedling and sapling class includes areas of prospective
1953 or 1954. stocking.
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r_ LIin all regions is on smgll private ownerships of the _AB _ 145.---Pro_9or_ion of recently cut lands in _he
North and South combined (table t39), _lear- United States and (})astal Alaska, by size class of
cutting methods, as now practiced on small product_' harvested, section, and ovyr_ership class,
ownerships, are a major obstacle to improvement 1958

in the national growth level. Small ownerships of Class of productsthe West constitute about 4 percent of all corn-

harvested 3 _

mercial forest lands in the country. Because of ()per- ----- --

the relatively small area involved, the low produe- _ ating

tivity associated with the present use of partiM Ownership class area 21Larg e Small
cutting methods on these small private holdings is
less important nationally although there may be
important local implications.

In addition to the small ownerships already men- Per-
tioned, productivity of clear-cut areas was rela- North: cent
tively low on medium and large private owner- Small private ............ 23
ships of the North and other public lands in the Medium and large pri-vate 54
South. With these exceptions, both partial cut- National forest 4

ting and clear-cutting methods resulted in 70 per- Other public_ 23
cent or more of recently cut lands in the upper Total or average_ 64 35 36 29
productivity class on medium and large private
ownerships, national forests, and other public South:

Small private ............. 44 64 17 19
lands in all three sections of the country. Medium and large pri-

vate ................. 32 55 25 20
National forest .......... 9 47 51 2
Other public ............ 3 54 39 7

CLASS OF PRODUCT CUT RELATED TO
Total or average ........ 88 59 24 17

PRODUCTIVITY OF CUTOVERS
West:

The output of pulpwood in the United States Small private 8 89 4 7Medium and large pri-
has about doubled since 1940. Yet in spite of this vate_ 14 96 3 1

great increase in pulpwood use, the heaviest National forest .... 45 95 5 (9
demand is still for the larger size products. Other public. 12 98 2 (9

About 70 percent of the timber volume being cut Total or average ....... 79 95 4 i'
is in the form of saw logs, veneer logs, piling, and -----
cooperage bolts (Growth and Utilization, table 95, Coastal Alaska:National forest_ 3 100 0 0

p. 156). Other public ............ 1 100 0 0
Total or average ...... 4 100 0 0

Two-thirds of Cutting Primarily Allsections:Small private ............ 74 64 17 19

for Large Sizes Medium and large pri-vate _ 65 56 18 25
National forest ........... 66 79 20 1

During the survey, the recent cutting on each Other public ............. 30 55 33 12
ownership examined was classified as to size of Total or average ....... 235' 65 .... 20 15

products harvested. On 65 percent of all recently ....
cut lands, the cutting was principally for large _Size class of private ownership based on total corn-

products (table 145). On only 15 percent was the mercial forest area in the ownership. Small, 3-5,000acres in the East; 10-5,000 acres in the West. Medium,

cutting primarily for small products suct_ as pulp-
wood, fence posts, and fuelwood. On the 5,000-50,000 acres. Large, 50,000 acres and larger.other 20 2 The operating area on an individual ownership is the

percent, cutting was for both large and small combined area of the forest types, within the ownership,

products, in which some recent cutting was done. The operating
The cut in the West, reflecting the general size area of any size class or type of ownership is the sum ofoperating areas on individual ownerships in that size class

of timber available, was almost all for large prod-
ucts. Here even the pulpwood comes primarily someor type largeof ownership,ownerships toFigureswhich excludeaccess operatingwas denied,area on

from logs of sawtimber size rather than cordwood. 3 Large: Cuttings on which large products like saw logs,
In the South where output of pulpwood is veneer bolts, and stave bolts comprise 80 percent or more' of the total cubic foot volume of products harvested.

greater than any other section, cutting for small Small: Cuttings on which small products such as cord-

products primarily was limited to 17 percent of wood, fuelwood, fence posts, etc., comprise 80 percent or
recently cut lands. Large products were the more of the products harvested.
principal products removed on 59 percent of Both large and small: Cuttings on which both large and
recently cut lands. Obviously, a large share of smallpercentProductSofthe volume.Wereharvested and neither made up 80

the pulpwood in this section comes from cutting _ Less than 0.5 percent.



on the other 24 percent of the operating area TABLE 146.- Productivity of recently cut lands _
where both large and small products were removed° in _he United States and Coastal Alaska, by

Nearly a third of recently cut lands in the North ovznership class and size class of products harvested,
were cut for small products primarily. Over a 1953
half of such lands in medium and large private
ownerships were cut for small products. This is Proportion of operat-
in sharp contrast to the South and West. A part ing area by pro-
of the reason for this contrast is the large area in Ownership class 2 and Operat duetivity class
the North and particularly the Lake St tes of class of products cut ing a

species such as aspen, black spIjuce, and balsam, areawhich mature at cordwood rath(_r than sawtimber ,pc1 M iun Lower
sizes. Such species are suitable primarily for _ .........
pulpwood. " Milliot

Small private: acres cen P< ent Percent
In both the North and South, higher proportions Large products ......... 47 39 38 23

of recently cut lands were cut for a combination Both large and smMl_ 13 39 35 26
of large and small products on national forest and Small products ...... 14 40 26 34
on other public lands than on other types of Medium and large pri-
ownership, vate:Large products ...... 37 69 24 7

Both large and small_ 12 85 12 3
Small products ....... 16 73 22 5

Highest Productivity on Integrated National forest:Large products ....... 52 82 14 4

Operations Both large and small 13 85 15 0Small products ....... 00 ............
Other public:

With some exceptions, integrated operations Large products__+ 17 77 19/ 4

harvesting both large and small logs and bolts Both large and small_ 10 87 13 I (4)

from the same cutting area are usually considered Small products ...... 1 , 86 11 3
All owners: t

to be associated with advanced forest practices. Large products ...... I 153 65 24 ll
This is generally substantiated by the results Both large and small_] 48 73 19 8

shown in table 146. Nationally, for all owner- Small products ...... I 34 61 22 17ships, 73 percent of recently cut lands were in
the upper productivity class where both large and _During period January 1, 1947, to date of examination
small products were harvested. This exceeds 1953or 1954.
the productivity resulting from harvest of a " Size class of private ownership based on total corn-
single size class of product either large or small, mercial forest land in the ownemhip. Small, 3-5,000' acres in the East; 10-5,000 acres in the West. Medium,

Integrated operations result in greater pro- 5,000-50,000 acres. Large, 50,000 acres and larger.
ductivity on medium and large private ownerships, 3 Operating area on an individual ownership is the
the national forests, and other public lands, combined area of the forest types, within an ownership,
However, on small private ownerships, the pro- in which some recent cutting occurred. The operatingarea of any size class or type of ownership is the sum of the
portion of recently cut lands in the upper pro- operating areas on individual ownerships in that size
ductivity class is at about the same low level class or type of ownership. Figures exclude operating

whether the cutting removes large products area on some large ownerships to which access was denied.
primarily, small products, or both. * Less than 0.5 percent

Harvest of small products primarily results in CONDITIONS RESPONSIBLE FOR
greater productivity than does harvest of large
products on medium and large private ownerships LOW PRODUCTIVITY
and on other public lands. This is probably due In the preceding pages, a general picture of the
to the growing tendency tc, harvest small products productivity of recently cut lands has been
by thinning or partial cutting in stands of pole- presented by size class and type of ownership,
timber. Apparently the cutting methods used and the major variations related to geographical
in harvesting products of large size primarily are location, class of ownership, and other factors
less effective in maintaining productivity of have been explored. Next will be identified the
recently cut areas, key conditions on these recently cut lands re-

On small private ownerships, 40 percent of land sponsible for failures to meet standards of the
upper productivity class.

recently cut for small products is in the upper This will be accomplished by separate appraisal
productivity class compared to39 percent for other of the proportion of recently cut lands in the
product size classes. This distinction is probably upper productivity class when measured on the
not significant. The amount of cutting for small basis of each individual rating element. Thus,
products primarily is negligible on national forests the proportion of recently cut lands in the upper
and no valid comparison can be made. productivity class will be discussed when stocking
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only is considered. The effects of species com_. percent of all commercial forest lands are in the
position and premature cutting in modifying the small ownerships of these two sections. Stocking
stocking rating will also be discussed separately, on small ownerships of the North about equals

the national average for stocking. This is partly

STOCKING MOST SIGNIFICANT ELEMENT due to the large proportion of hardwood types
IN PRODUCWrVIT¥ where establishment of reproduction is relatively

easy.

Existing stocking as determined by the survey Lack of Provision for Future Crops Responsible.--
of recently cut land consists of crop trees left on Prospects of future stocking are much poorer for
the ground after cutting plus any which may have small ownerships than for other classes. Com-
become established between the time cutting was parisons of existing and total stocking for the
completed and the date of examination by the continental United States shows that on small
survey. This interval varied from 7 years to ownerships only 19 percent of recently cut lands

qualify for upper stocking standards on the basisonly a few months. Frequently then, the field
examination occurred at a time when stocking of of prospective stocking only (table 147). Com-
new growth was incomplete and changing rapidly, parable increases for other ownership classes equalor exceed 30 percent. Small private ownershipsest)eeially on clear cuttings. Thus, any analysis
of'existing stocking alone could easily prove mis- show a similar weakness with respect to prospec-tive stocking in all three major sections of theleading with respect to future productivity on
recently cut lands. After careful estimates of the country.
prospects for further stocking are made and added Conditions on the ground after cutting thataffect the establishment of new tree crops are,
to existing stocking, the resulting totals give a
much better measure of the probable effect of therefore, much less favorable on small private
stocking on growth following cutting, ownerships than on others. Corrective measures

Total stocking shows many significant varia- require a variety of positive actions. These vary
tions by both major sections of the country and widely by forest types, methods of cutting used.
by ownership classes, but it consistently exerts the economic possibilities, and other factors. In
greatest influence of the several elements eontrib- some situations, only one or two simple changes
uting to the combined productivity ratings. For may accomplish great improvement--in others amore complex combination of treatments is re-example, figure 83 shows that 40 percent of re-
cently cut land on small private ownerships was quired.
found to be in the upper productivity class. It
shows further that the remaining 60 percent, which Stocking Deficiencies Greatest
constitutes a deduction from a feasible 100 per- in the South
cent, consisted of 43 percent due to total stocking
on the ground which fell below the 70 percent
minimum required by the upper stocking stand- The proportion of recently cut lands meetingtipper standards for total stocking is 83 percent
ard, 6 percent due to the composition standard
not being met, arid 11 percent due to premature in the North and 77 percent in the West. These
cutting. A similar relation between total stock- proportions both exceed the national average of
ing and the other rating elements was found for 74 percent. However, the score for total stocking
each broad ownership class and major section of in the South--65 percent is considerably belowthe national average.
the country. Recently cut areas on public lands in the

South have met upper standards for total stocking
Stocking Poorest on Small Ownerships as well or better than public lands elsewhere.

On the basis of total stocking (existing plus The comparatively low rating in the South is due
prospective), 74 percent of all recently cut lands primarily to the conditions found on privatelands an_t particularly on small private ownerships.
meet standards for the upper level of stocking Only 48 percent of recently cut lands in small
(table 147 and fig. 84). However, there are southern ownerships met high standards for totalmarked differences between broad ownership
classes. Little over half (57 percent)of the re- stocking, the poorest stocking in the country.
cently cut lands in small ownerships have attained The fact that half of the operating area in theSouth was found to be in these small ownerships
tipper level stocking standards as compared to
slightly more than 80 percent for private owners is primarily responsible for the low overall stocking
of medium and large size and for public forests, in this section. The proportion of recently cutlands meeting upper standards for stocking on
The major stocking deficiencies on these small
ownerships are in the South and West. Here the medium and large private ownerships of theSouth exceeds the national average but is lower
proportion of recently cut lands qualifying for
upl_er stocking standards is substantiall3r below than for this class of ownership in either North
the national average for all ownerships. Over 30 or West.
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TABLZ ] 47.--Produc_ivily of recently cut lands in the United S_ates and Coastal Alaska, by rating element, section, and ownership

cla_s, t953

Commercial i Proportion of operating area by productivity class for--
forest area

Total stocking (existing Stocking modified by Stocking and composition
Section and ownership class _ Existing stocking only plus prospective stocking) composition modified by felling age 3Oper-

Total ating 2 _

Medium lLower Upper Medium l Lower Upper Medium Lower Upper Medium Lower

l

Upper

Million Million

North: acres acres Percent Percent I Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
Small private .............. 118 22 54 30 I 16 73 19 8 61 27 12 50 33 17

Medium and large private_ 24 19 67 27 6 86 13 1 80 18 2 68 28 4
Public ..................... 32 23 60 35 5 91 9 O) 85 15 (9 84 16 (_)

-- -- I - - " --

Total or average ....... 174 64 60 31 i 9 83 14 3 75 20 5 67 26 7
, _ ..... I . ___ _ _+ ,-- ....... -- --

South:

Small private .............. 128 44 32 34 I 34 48 33 19 45 34 21 34 37 29
Medium and large private. 48 32 42 41 ! 17 77 16 7 76 17 7 74 18 8
Public ..................... 18 12 48 43! 9 90 9 1 88 10 2 86 12 2

................ --

Total or average ....... 194 _ 38 38 ] 24 65 23 12 62 25 13 55 27 18
..... _. ----7__ , -- ' -- "---------- --

West:

Small private .............. 19 8 25 51 ! 24 59 35 6 54 37 9 48 39 13
Medium and large private_ 21 14 51 39 ! 10 83 16 1 78 18 4 78 17 5
Public ..................... 77 57 38 53 i 9 78 18 4 76 19 5 76 19 5

i ,.

Total or average ....... 117 79 39 50 I 11 77 19 4 75 2l 4 74 21 5

United States: .............. 65 3_ 1

Small private 265 74 38 27 57 29 14 51 32 17 40 36 24
Medium and large private_ 93 51 13 81 15 4 77 17 6 73 21 6

Public ..................... 127 92 I 45 47 I 8 83 15 2_ 80 17 3 79 17 4

Total or average ....... 485 231 ! 45 40 I 15 74 19 7 70 22 8 65 24 n

Coastal Alaska: Public ...... 4 41 87 13 I 0 89 I1 0 89 11 0 89 11 0

89 40 _Total or average, all sections. 4 235 45 74 19 7 70 22 8 65 24 11

Size class of private ownerships based on total commercial forest area is the sum of the operating areas on 'individual ownerships in that size class
in the ownership. Small, 3-5,000 acres in the East; 10-5,000 acres in the or type of ownership. The figures exclude operating area on some large
West. Medium, 5,(X}0-50,000 acres. Large, 50,000 acres or larger, private ownerships to which access was denied.

Operating area of an individual ownership is the combined area of the 8 Final combined rating.
forest types, within the ownership, in which some cutting was done since +Less than 0.5 percent.
January 1, 1947. The operating area of any size class or type of ownership

EFFECTS OF SPECIES COMPOSITION cut lands sufficiently affected by substandard
composition to be reduced from one rating class

Substandard Species Composition to another. The percentages of all recently cut
lands which were lost from the upper class because

Has Limited Effect of substandard composition are summarized in

In a previous discussion of concepts, the the f°ll°wingtabulati°n:Nort h so,m We,t AU_ct+on,
standard of species composition adopted for each Ownership class: (percent)(percent)(percent)(percent)

type was described. Application of this standard Small private ........ 12 3 5 6

to the stocking rating results in a reduced rating Medium and large
if less than 50 percent of the stocking consists of private ............ 6 1 5 4

desirable species. In some cases, this reduction Public .............. 6 2 2 3
is great enough to drop the rating from upper to All ownerships ..... 8 3 2 4

medium or even to the lower class. In other This shows that nationally 4 percent of re-
cases, it may not be large enough to change the
productivity class. Thus, an individual rating cently cut lands were lost from the upper pro-
of 85 for total stocking may drop to 75 when ductivity class because of substandard composi-
composition is considered, but the rating still tion. Although it has much less effect on pro-ductivity than stocking, substandard compositionremains in the upper class since the range in
ratings for this class is 70 to 100. The statistics occurs on all ownership classes in all sections of
of table 147, then, show the proportion of recently the country.

4a0_96o 5s----_8
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Substandard Composition Most degree to which premature cutting limits growth
PrevMent in the North in any area depends upon the prevalence of such

cutting and the relative maturity of the clear-cut

The greatest loss of recently cut lands from the stands.
upper productivity class because of substandard The prevalence of premature cutting is shown
composition occurs in the North. }Iere 8 percent in table 148. The figures include all areas w=here
of such lands on all ownerships were found to adjustments in the productivity rating were made
have substandard composition. This is several
times the percentage of area so affected in the
South and West. TABLE 148.--Proportion oj operating area 1 in the

Small private ownerships of the North are the United States and Coastal Alas]ca on which pre-
mature cutting occurred, by section and region and

most seriously affected by substandard composi- by ownership class, 1953tion. Here 12 percent of recently cut lands were
lost from tile upper productivity class. This is
twice the reduction on other ownerships of that Ownership class _
section. In the West, loss of area from the upper
class was 5 percent for small private ownerships Section and region Me-
and also for the larger private ownerships. This Small dium All
is over twice the reduction found on public lands private and Public owners
of the West. In tile South, composition problems large

are again greatest on small private ownerships, private _t
and least on medium and large private lands. I
Public lands occupy an intermediate position. North: Percent Percent Percent]Percent

38 78
The high proportion of commercial forest area NeWMiddleEnglandAtlantic_6483 6381 46.... 60

in the hardwood type groups in the North (76 Lake States .......... 25 13 18! 19
percent as compared to 29 percent in the South Central ............. 38 51 2 I 32
appendix section Basic Statistics, table 21) helps Plains ............... 42 ....... 48] 44

explain why substandard composition is most 21 44prevalent in the North. Losses in the percentage Average .............. 51 63__ J
of recently cut land from the upper productivity South:
class due to substandard composition are generally South Atlantic ...... 46 22 7 32
greater in hardwood than in softwood type groups Southeast ........... 59 17 6 37
(appendix section Basic Statistics, table 77). This West Gulf ........... __ 68 __ 26 3 41

results from cutting the species of higher value Average ................ 58 21 5 I 37
and leaving on the ground those of lesser value.
Repetition of this prccess gradually reduces the West:Pacific Northwest:
proportion of desirable species in a stand, and Douglas-fir sub-
this is particularly serious in hardwood type region .......... 53 17 19 24

groups which usually are characterized by a large Pine subregion .... 56 2 3 9

number of species classed as commercial. A Average ....... 54 14 10 18
substantial number of these species have limited California ......... 2 2 ........ 1
utility for wood products and are classified in the Northern Rocky

standards as acceptable species only. With a Mountain ........... 42 9 3 6

few exceptions, softwood type groups are less Southern Rocky
affected by substandard composition than hard- Mountain .......... 16 ............... 1

wood type groups. This is due to the relatively Average .......... 44 10 4 9

small differences in the utility of softwood species
where such species grow in n_ixture. United States ......... 54 30 9 30Coastal Alaska .....................................

PREMATURE CUTTING AFFECTS 30 PER- Average, all regions 3___ 54 30 9 29

CENT OF RECENTLY CUT LANDS
Operating area of an individual ownership is the corn-

The effect of felling age or premature cutting bined area of the forest types, in the ownership, in which
upon growth has been previously discussed as one some cutting was done since January 1, 1947. The operat-ing area of any size class or type of ownership is the sum
of the basic elements for appraising the produc- of the operating areas on individual ownerships in that
tivity of recently cut lands. Reasons were size class or type of ownership.Size class of private ownership based on total corn-
presented to show how clear cutting of forest mereial area in the ownership. Small, 3-5,000 acres in
stands prior to attainment of peak growth the East, 10-5,000 acres in the West. Medium, 5,000-
reduces the amount of wood that can be grown 50,000 acres. Large, 50,000 acres and larger.a No premature cutting was revealed by the sample of
despite good stocking and composition. The recent cuttings in Coastal Alaska.



for effects of felling age. All degrees of this effect, Premature Cutting Limits Productivity
both large and small, are included. Mainly on Small Private OwnershipsGrowth is being adversely affected to some
degree by premature cutting on 29 percent of the The discussion immediately preceding has
recently cut lands in all regions combined. Over shown the prevalence of premature cutting within
half of the .recently cut area in small private the various sections, regions, and ownership
ownerships is thus affected, compared to 30 classes of the country without regard to the effect
percent foI medium and large private holdings and on productivity. Tile last columns of table 147
9 percent for public lands. This concentration show the degree to which premature cutting is
of premature cutting on small private ownerships, reducing the proportion of recently cut lands in
nationally, also occurs in the West and South, but the upper productivity class.
in the North it is also important on private As previously noted, the proportion of recently
ownerships of medium and large size. Premature cut land meeting upper standards for stocking
cutting on public ownerships is also more prev- and composition was 70 percent for tile country
alent in the North than in other sections, as a whole. When standards for rating the effect

of felling age are also included, this percentage
Premature Cuttin , Most Prevalent drops to 65. Thus, premature cutting is res-

in the East ponsible for a loss of 5 percent in the area of all
recently cut lands on which productivity was

Among the various regions, those of the West rated in the upper class.
show relatively limited prevalence, although in the The percentages of recently cut area lost from
Douglas-fir subregion of the Pacific Northwest this the upper productivity class because of premature
factor has reached substantial proportions as the cutting are summarized for each section and own-
second growth there comes into operable size. In ership class in the following tabulation: At_
all regions of the West except California, the pro- No,th South west ,_tio_
portion of recently cut lands affected by premature Ownership class: (percent)(percent)(percent)(percent)
cutting is much greater on small private owner- Small private ...... 11 11 6 11
ships than on other ownership classes. In Call- Medium and large pri-vate ................. 12 2 0 4
fornia, very little premature cutting was found Public ................ 1 2 0 1

and equal proportions occur in both size classes of - - -
private ownership. All ownerships ...... 8 7 1 5

The amount of premature cutting occurring in This shows that in the North where greatest
the western regions is small, due partly.to the large productivity losses from premature cutting occur
proportion of commercial forest area in national- (8 percent in all ownerships) all classes of private
forest and other public ownerships and a sub- lands contribute to the problem. In the South
stantial portion in the larger private ownerships, and West, losses are confined principally to small
The forest management policies of many of these private ownerships. Nationally, the proportion
ownerships aim to capture as much of the growth of recently cut lands lost from the upper pro-
potential as possible. However, another factor ductivity class because of premature cutting was
responsible is the concentration of current cutting 11 percent for small private ownerships. This is
on mature or overmature stands which have nearly 3 times the loss for the larger private
reached or passed the age of peak annual growth, ownerships and 11 times that for the public lands.
Here little opportunity exists for premature cut- A basic consideration in avoiding premature
ting. Because of the commitments to forest man- cutting is careful discrimination among second-
agement policies on public and some private lands growth stands of timber which have developed
and the large proportions of commercial forest area operable volumes of merchantable products.
in such ownerships, premature cutting will prob- Within a given species or type, there are stands,
ably not become as prevalent in the West as else- usually the younger, with stiil increasing volumes
where. Whether it will increase on other lands, of annual growth. Often these can be harvested
after all old-growth timber is cut, to the extent profitably. In contrast are similar second-growth
now found in the North and South will depend stands, usually older, which have reached or nearly
upon the degree to which forest management reached the age of greatest growth when little, if
policies are adopted on these other lands, any, subsequent increase in growth can be ex-

Among the regions of the North and South, pre- pected. These can be operated profitably with
mature cutting is most prevalent in New England greater recovery of volume than if cut at any
(78 percent) and the Middle Atlantic States (60 earlier age. Premature cutting consists of clear
percent), least prevalent, in the Lake States (19 cutting the first type of stand mentioned above
percent). A third or more of recently cut lands before the peak of mean annual growth has been
are affected to some degree by premature cutting reached. Discrimination between these two broad
in all other regions of the North and South. types of second-growth stands and substitution of
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thinnings or other partial cuttings in those which statistics also provide by type groups a basis
have not completed their growth cycle would for appraising the effect of each rating element
help to raise the national level of growth, on the proportion of recently cut lands in the upper

class. Such appraisals can also be made by broad

Premature Cutting Sometimes ownership groups.
Unavoidable

Softwood Type Groups of East and
In passing, it should be noted that often a West Contrast Sharply

small amount of premature cutting is unavoidable
or even of advantage to the long-range main-
tenanee or improvement of growth. Individual In the tabulation on the next page, productivity
logging units on large forests frequently cover on recently cut lands for each type group is tom-
considerable acreages and may contain small pared to the national average by summary of data
patches or stands of immature but operable tim- from table 149. The area of commercial forest
bet. In some situations, such as mountainous land in each type is also shown (from table 21,
areas mainly of old-growth timber, the methods appendix section Basic Statisties).
of logging necessary are such that the small area The first part of the tabulation shows that the
of young stands cannot be reserved from cutting, nine type groups with reeent]y cut lands exceeding
Or they may pass the period of peak growth the national average m productivity contain
before another cut in the area is possible. In such about one-third of all commercial forest land in
eases, premature cutting is to be expected, the United States. The strongest component

A situation sometimes occurs where premature consists of six western forest type groups. Their
cutting is advantageous to maintenance of growth, total area is about twice that of the maple-beech-
This occurs where past fires of large size, rapid birch and aspen-birch type groups, which are the
liquidation cutting, or a combination of both was only two eastern type groups where recently cut
followed by development of a single age class or lands exceed the national productivity average.
very few age classes of young timber. Unless The absence of eastern softwood type groups is
premature cutting is carefully done to develop noteworthy. Only two western softwood type
a better distribution of age classes, large areas of groups did not qualify for this category.
timber will mature more rapidly than they can be Two eastern softwood type groups spruce-fir
harvested, with the result that in some species and longleaf-slash pine--are the only ones with
losses in yiehl due to overmaturity may equal or recently cut lands approximating the national
exceed those due to premature cutting. The productivity average. Together they comprise
aspen type of the Lake States is an example of nearly 10 percent of all commercial forest land in
this. the country. Both are highly important in the

Thus, a eontrolled amount of premature cutting seetions where they occur.
has a definite and constructive part to play where The recently eut lands of all other easternsoftwood and mixed hardwood-softwood type
long-range plans are aimed at attaining an ulti-
mate balance of age classes for sustained yield of groups are below the national productivity average
forest products. However, situations where pre- and constitute major weak spots. The loblolly-
mature cutting is beneficial in any sense are few shortleaf pine type group is the largest softwood
and occur on only a small fraction of the recently type groulJ in the country and is included in this
cut lands in any of the three sections of the category. Eastern type groups producing soft-

woods with recently cut lands showing produe-
country, tivity below the national average contain 27

percent of all commercial forest land. In addi-
STUDY BY FOREST TYPE GROUPS FUR- lion to these, two western type groups western

THER IDENTIFIES DEFICIENCIES white pine and larch--are also weak spots. To-
gether they oeeupy 2 percent of all commercial

The foregoing discussion helps define the forest land.
geographic areas, ownership classes, and condi- Softwoods supply the highest proportion of our
tions of recently cut lands responsible for limiting annual timber cut from growing stock. During
the national level of growth insofar as timber 1952, in all regions, the cut of softwoods fromliving
cutting is concerned. This can be sharpened trees5 inches or more in diameter was 7.5 billion
considerably by consideration of forest type in cubic feet or 69 percent of the 10.8 billion cubic-
addition to the factor of ownership class and foot total (table 49, appendix section Basic
productivity elements. Statistics). In view of their current importance

Statistics of table 149 provide the basis for and the tight softwood supply situation projected
comparing the proportions of recently cut lands for the future, the absence of eastern softwood
in the upper productivity class for each forest type groups in the better-than-average category
type group with the national average. These is of considerable national significance.
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Propor.o,,oj Hardwood Type Groups of Largest AreaTolal area of all commercial
type group 1 forest area

(millionacres) (percent) Below Average in Productivity
Forest type groups with more than

70 percent of recentiy cut The oak-hickory and elm-ash-cottonwood type
lands in the upper produc- groups constitute the major weaknesses in hard-
tivity class (exceeding the woods. Their combined area comprises 27 percentnational average 2):

Eastern hardwoods: of all commercial forest land. The oak-hickory
Maple-beech-birch. ............. 33. 45 0. 8 group with its many important subtypes covers
Aspen-birch .................. 23. 45 4. 8 more commercial forest land (112 million acres)

Total ...................... 56. 90 11.6 than any other type group. It is widely dis-
tributed over both the North and the South, as is

Western softwoods: the smaller elm-ash-cottonwood group. The corn-
Douglas-fir .................... 31.73 6. 5
Hemlock-spruce ............ 7. 81 1.6 bined area of these two type groups (130 million
Redwood ................... 1.59 .3 acres) is over twice as large as the combined area
Ponderosa pine ............. 37. 46 7. 7 of the maple-beech-birch and aspen-birch type
Lodgepole pine ............. 14.47 3.0 groups, on which productivity of recently cut
Fir-spruce ................. 13. 62 2. 8 lands exceeds the national average.

Total ....................... 106. 68 21.9

Weak Spots by Forest Type GroupsWestern hardwoods ............. 3. 94 .8
Identified by Rating Element andTotal .................... 167. 52 34. 3

Forest type groups with 60-70 Ownership Class
percent of recently cut lands In table 149 the deductions for each type
in the upper productivity class
(approximately the national group and ownership class represent the propof
average _): lion of recently cut lands which did not qualify

Eastern softwoods: for the standards set up in the Criteria. For
Spruce-fir ................... 21. 46 4. 4 example, 35 percent of recently cut lands of the
Longleaf-slash pine ......... 26. 49 5. 4 white-red-jack pine type group on small owner-

Total ........................ 47. 95 9. 8 ships met all standards of the Criteria sufficiently
well to qualify for the upper productivity class.

Forest type groups with less than
60 percent of recently cut The deductions show that 46 percent of recently
lands in the upper produc- cut lands did not qualify for the upper class be-
tivity class (below the national cause stockiI_g standards'were not reached. Seven
average l): percent of the area of recently cut lands was lostEastern softwoods:
White-red-jack pine ......... 10. 30 2. 1 to the upper class because the composition
Loblolly-shortleaf pine ...... 58. 51 12. 0 standar(l was not reached, and another 12 percent,

Total 68. 81 14. 1 was lost due to premature cutting. The sum of
.................... the deductions and the proportion of area in the

Eastern mixed types: upper productivity class always equals 100, thus
Oak-pine .................. 22. 89 4. 7 accounting for all recently c'ut land m each
Oak-gum-cypress ........... 40. 29 8. 3 forest type group-owner (,lass combination.

Total .................... 63. 18 13. 0 The deduction of 46 percent because of stocking
Eastern hardwoods: in the white-red-jack pine type group in small

Oak-hickory ............... 112. 21 23. 1 ownerships is greater than the average stocking
Elm-ash-cottonwood ........ 18. 28 3. 7 deduction for all type groups on all ownerships

Total .................... 130. 49 26. 8 (26 percent). Thus, stocking in this type group
on small private ownerships is deficient in corn-

Western softwoods: parison with average stocking countrywide, and
Western white pine ......... 5. 38 1, 1 this tends to hold down or place limitations onLarch 4. 42 .9

..................... the national level of growth. All such compari-
Total ................... 9. 80 2. 0 sons from table 149 (indicated by boldface type)

:-

Total ................... 272. 28 55. 9 were used as the basis for identifying weak spots.
The major weak spots are shown in figure 85.

l The total of all type group areas fails short of the total
commercial forest area by the acreage in the pinyon-
juniper type of the West in which no recently cut lands Stocking Deficiencies Mainly in Softwood
were examined. Type Groups on Small Ownerships

9.In this tabulation, the national average percentage of
recently cut lands in the upper productivity class is taken as The boldface figures in table 149 reaffirm a
a range of 60 to 70 percent rather than the mean of 65 previous finding that stocking on small private
percent. This range was indicated by the sampling ac-
curacy of estimate shown in tabm 84, appendix section ownerships is a major reason why the recently
Adequacy of Data. cut lands on suc, h ownerships are below the
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TABLE 149..Proportion of recenily cut lands in the United Sta_e_ and Coastal A_a_:a in the upper productivity class and

deduction,, _ for rating elements, by owned'ship class and fores_ _ype gToup_ t953 2

Small private ownerships Medium and large private ownerships

Deduction for-- Deduction for--Forest type group Operating Proportion Operating Proportion .......

area m upper t area in upper
class Stocking Stocking Composi- I,Premature

Composi-tion Prematurecutting , class 1 I tion } cutting

Million i

East: acres : Percent Percent Percent Percent acres l Percent i Percent } Percent ] Percent
White-red-jack pine ........ 2.17] 35 46 7 12 ] 0. 57 I 79 t 11 ] 9 t 1
Spruce-fir.................. 2._Si 42 31 _t 21 s.16I 7_I _2I ° i _5
Loblolly-shortleaf pine..... 21. 651 36 51 2 lli 11.09 / 81 t 15 } 1 1 3
Longleaf-slash pine ......... 7. 631 29 61 1 ] 9! 12.07 ] 75 ] 24 / 1 ] 0
Oak-pine ................... 4.13 i 43 47 2 8 ] 1.42 I 68 I 24 1 / 7
Oak-gum cypress ........... 4. 05 ; 26 51 13 10! 5. 60 1 55 37 7 t 1

Oak-hickory ............... 17.30] 40 34 14 12 I 4. 95 I 59 23 12 I 6

Elm-ash-cottonwood ........ 56 i 37 24 35 4 i .02 100 0 O 0
Maple-beech-birch ......... 5. 37 i 67 14 8 11 5.83 71 9 12 8

Aspen-birch ................. 1.65 I 74 26 0 0 .71 95 5 0 0
West: i

Douglas-fir ................. 3. 69 ] 56 36 2 6 ] 5. 39 83 15 1 1
Hemlock-Sitka spruce ....... 28 64 I 26 5 5 I. 75 95 5 0 0
Redwood ................... 16 75 } 25 0 0 .72 90 10 0 O

Ponderosa pine ............ 2. 41 I 29 t 54 9 8 4.31 72 25 3 0

Western white pine ......... 17 _ i 73 0 0 .47 31 68 1 OLodgepole pine .............. 33 20 1 14 .36 96 4 0 0

Larch ....................... 21 76 t 21 3 0 .68 34 7 59 0
Fir-spruce .................... 11 32 f 55 13 0 .85 88 12 0 I 0

Hardwoods .................. 02 50 27 23 0 ............................ - ....... ......................- I
_

All types ....................... 74.17 40 43 6 11 64. 95 73 19 4 I 4

I

Public ownerships All ownerships
I

Forest type group Operating Proportion I
Deduction for-- Deduction for--

area in upper

class Stocking Compost-tion PrematUrecuttingI Stocking Composi-tion PrematUrecutting
............. I

Million [ I i [

East: acres Percent Percent ] Percent Percent Percent
White-red-jack pine ........ 2. 70 68 20 12 5
Spruce-fir .................. 4. 32 77 11 I 91 12

Loblolly-shor tleaf pine ..... 3.73 99_1 5 I 0 8
Longleaf-slash pine ......... 2. 71 5 2 3

Oak-pine .................. 1.61 91 I 3 6 6
Oak-gum cypress ........... 47 60 I 32 4 ' 4 I 5

Oak-hickory ............... 7. 54 85 11 13 i I 8

Elm-ash-cottonwood ........ 23 42 _4 24 3Maple-beech-birch......... 4.73 94 7

Aspen-birch................ 6.65 85 10 0 0

West: o
Douglas-fir ................. 14. 02 79 20 1
Hemlock-Sitka spruce ...... 5. 43 90 10 0 0 I 0
Redwood ................... 07 100 [ 0 0 0 0
Ponderosa pine ............. 21.74 79 19 2 0 1
Western white pine ........ 1.84 16 83 1 0 0
Lodgepole pine ............. 8. 28 90 8 2 0 1
Larch ...................... _ 2. 71 42 52 6 0 0

72 I 2 0 0Fir-spruce .................. 6. 60 26
Hardwoods ................ ,38 77 I 23 0 0 0

All types ....................... 95. 76 80 I 16 3 i I 26 4 5

1 Boldface figures indicate deductions exceeding the national average is the deduction. Further, table 77 shows that when effects of composition
deduction for each element. National averages are stocking, 26 percent; were considered, the proportion of area in the upper productivity class

composition, 4 percent; premature cutting, 5 percent, changed from 54 percent to 47 percent, a loss of 7 percent due to failure to meet
Computed from appendix table 77, appendix section Basic Statistics. composition standards. When premature cutting was considered, the pro-

Figures show the deductions in proportion of area in the upper class due to portion of area in the upper productivity class changed from 47 percent to
standards for each rating element not being met. For example, table 77 of 35 percent, a loss of 12 percent due to premature cutting. These losses or
the Basic Statistics shows that 54 percent of recently cut lands in the white- deductions allow direct comparisons of the relative importance of the elements

red-jack pine type group on small private ownerships met upper stocking by forest type groups and ownership classes.
standards. Thus, 46 percent of such lands did not meet such standards and



............

®
..........

.....

" "I'.'.:U'

Figure 85

national average in productivity. They show The western white pine type group requires
further that the stocking deficiencies of small special consideration. The situation shown in
ownerships are concentrated on 12 of the 19 forest table 149 and figure 85 is traceable primarily to
type groups. Eight of these are softwood type the Northern Rocky Mountain Region and does
groups, two are mixed hardwood-softwood and not apply to the sugar pine phase of this type
two are hardwood groups. The eight softwood .group in California and Oregon. Although cover-
type groups consist of all four eastern softwood mga comparatively restricted area, the high value
type groups and the western white pine, fir-spruce, of this species and the specialized products derived
ponderosa pine, and Douglas-fir type groups of from it makes this species of much greater impor-
the West. Both of the mixed softwood-hardwood tance than its limited distribution would imply.
type groups of the East are deficient in stocking Stocking deficiencies are related primarily to the
on small ownerships. Of the hardwood type serious nature of the white pine blister rust. Con-
groups, oak-hickory and western hardwoods show trol of this disease requires special cutting methods
stocking deficiencies on these ownerships, on ownerships attempting long-term management

Deductions show that stocking deficiencies are of western white pine, particularly the national
usually greater for softwood than for hardwood forests. The cutting methods adopted consist of
type groups and that such deficiencies are slightly a series of partial cuts spaced some years apart,
greater in western softwood than eastern softwood which stimulate germination of the wild currant
type groups on small ownerships, and gooseberry plants that serve as alternate

Four type groups show stocking deficiencies hosts for the blister rust, but at the same time
in the larger private and public ownerships provide sufficient shade and other environmental
combined. Two of these, western white pine conditions to decimate them after germination.
and oak-gum-cypress, are deficient in stocking By thus reducing the population of the rust's
on both of these ownership groups. The western alternate host, the ultimate costs of digging,
larch and elm-ash-cottonwood type groups show poisoning, or otherwise removing these plants is
stocking deficiencies on public lands on]y. much lower than if the overmature areas scheduled
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for cutting first were immediately clear cut and group of the West shows the smallest reduction of
regenerated either naturally or by planting. The a]] the type groups that are deficient in composi-
necessary shade to provide this decimating effect tion on small ownerships.
on the alternate host is provided primarily by On the larger private ownerships, five type
species associated with white pine, such as hemlock groups are deficient in composition and of these
and grand fir, which are often highly defective four are eastern type groups. Two are Lmportant
and unmerchantable on current markets. How- eastern hardwood type groups, one is the white-
ever, possibilities of an early demand for these red-jack pine type group, and the fourth is oak-
species as pulpwood appear good. Sales for this gum-cypress of the South. The larch type group
purpose would accomplish removal of these species is the only western one with composition deft-
more economically than burning them over. ciencies on medium and large private ownerships.
Unfortunately, the biology of the situation is such Six type groups are deficient in composition on
that the shade necessary to reduce direct blister public ownerships. Two are eastern softwoods
rust control costs prevents prompt natural regen- found mostly in the North. They are white-red-
eration of white pine. jack pine and spruce-fir. The other softwood is

The long-term policy of managing western western larch. Of the remaining three type
white pine on the national forests, therefore, is groups, one is the aspen-birch of the North, and
unavoidably to hold recently cut areas in a state the last two, elm-ash-cottonwood and oak-pine,
of limited productivity for a period of years in are distributed generally in the East.
order to later realize greater returns from a reduced The absence of composition deficiencies in pine
investment in direct control of blister rust. type group.s of the South warrants special com-

In contrast to this policy, most private owners ment in wow of discussion in other chapters of
are not committed to a similar long-term policy this report regarding the softwood area in the
of growing western white pine. Some of these South which has been replaced by hardwoods.
private lands receive the benefits of direct blister There are two reasons why composition deductions
rust control programs, but a large proportion of for southern pine type groups in table 149 do not
the white pine type on private lands is not included exceed the national average deduction. First, the
in this program. Here conversion of the white standards for rating composition in several of the
pine type to other species not susceptible to blister southern subtypes recognize the better hardwoods
rust appears as the only solution, and in this as desirable species along with the softwoods.
situation these substitute species have been recog- In these subtypes, a replacement of softwoods by
nized in the rating criteria as desirable in the the better hardwoods could take place without
stocking of recently cut lands. Thus, on recently change in a rating for composition. Second,
cut national-forest lands in blister rust protection table 149 shows that some deductions due to
areas, deficiencies in stocking relate to current composition were present in the three southern
deficiencies in the stocking of white pine while type groups containing pine even though such
outside protection zones, including most private deductions did not exceed the national average.
land, stocking deficiencies relate primarily to The small percentage deductions for composition
species other than white pine. applied to the large operating area in these type

groups involve substantial areas on which compo-

Composition Deficiencies Less Concentrated sition standards were not met after cutting.

Than Stocking Deficiencies Premature Cutting Mainly Affects Eastern

For all ownerships combined and for small Type Groups on Small Ownerships
ownerships, deficiencies in composition occur in
fewer type groups than do stocking deficiencies. On small ownerships, eleven type groups show
However, the reverse is true on the larger private deficiencies due to premature cutting. Eight of
and on public ownerships. On small properties, these are native to the East. Generally, on small
there are 10 type groups deficient in composition, ownerships, the eastern softwood type groups
Four of these are hardwood, 5 are softwood, and show greater deficiencies due to premature cutting
one is the eastern mixed type group, oak-gum- than do the western softwood type groups. An
cypress, exception is lodgepole pine, which is second onlyto the eastern spruce-fir type group in order ofDeductions show that composition deficiencies
are usually greater on small private ownerships deficiencies due to premature cutting.
for hardwo6(1 than for softwood type groups. Four of the type groups identified with small
An exception is the maple-beech-birch type group, ownerships also show deficiencies due to premature
Among the softwood groups, two western types, cutting on the larger prbate ownerships. All are
fir-spruce and ponderosa pine, show somewhat eastern type groups. Of these, the greatest de-
higher deductions for composition than do the ficiency is i_n the spruce-fir type group. Others
two eastern types, white-red:jack pine and spruce- which have about equal deficiency are maple-
fir. However, the hemlocl_-Sitl_a spruce type beech-birch, oak-pine, and oak-hickory.



PRO'DUCT_V_T_OF _EC_N'rLY CU_rZ_S 263

Deficiencies due to premature cutting do not TABLa 150. Commercial forest area, operating
appear on public lands, area, and estimated area cut in one year in the

Pacific Northwest, I by ownership class
INTENSIFIED SURVEY ON PRIVXTEHOLDINGSBY"SIZECLASS

WEST COAST
i Approx- Percent

In order to show additional detail, and following Corn- i Oper- imate of com-
consultation with foresters and others on the West Class of ownership mercial ] ating area mercialforest I area cut in area
Coast, a plan was completed to intensify the area I 1 year 2 cut in
survey of recently cut lands there. The standard 1 year
survey had already begun and field examiners _ ___

not required to re-examine areas already Thou-[Thou-i Thou-
were

covered in order to obtain additional records, sand [ sand I sand
Therefore, the additional data needed for the acres i acres [ acres Percent
intensified survey was not collected in six counties 10-100 acres ......... 2, 004 627 I 80 4. 0
of northeastern Washington, one county west of 100-500 acres .......... 3, 271 1, 643 I 116 3. 5
the Cascades in that State, and one county in 500-5,000acres........ 3, 058i 2, 095 105 3. 4
western Oregon. In California, over half the field Total, small
work on the standard productivity survey had private ......... 8, 333 4, 365 301 3. 6
been completed, so that additional information 5,00o-50,000 acres ..... 2, 887 2, 183 48 1. 7
was collected on less than half of the area scheduled 50,000and larger ...... 6, 460 5, 567 73 1. 1

for examination. For this reason, results are Total, all size classes___ 17,680 2, 115--422 2. 4
presented only for tim Pacific Northwest. 43

Collection of supplementary data began in HOLDINGSBY TYPEOFOWNERSHIP
March 1954. The data collected in addition to
that of the standard survey consisted of (a) the Private:
acreage cut over on the areas sampled, (b) reasons Farm ................ 5, 048 2, 658 231 4. 6
for nonstocking as observed by field examiners, Lumber manufactur-
(c) tally of species comprising stocking both before ing............... 6, 717 5, 839 85 1. 3
and after cutting in order to detect change, (d) Pulp manufacturing__ 1, 681 1, 431 24 1. 4
whether partial or clear-cutting methods had been Other woodmanufac-turing.............. 341 224 10 2. 9
used, (e) tally of felling ages to show by age classes Otherprivate ........ 3, 893 1, 963 72 1. 9

proportion of cutover area which was clear cut. _[_--Aside from table 150, which presents statistics on All private ....... 422 2. 4
commercial forest area, operating area, and area Public:
cut over in a single year by ownership classes, no National forest...... 16, 080 10, 432 113 . 7
attempt has been made to expand other sample Bureau of Land Man-
data to obtain broad regional averages. Instead, agement .......... 2, 564 ] 2, 289 ! 14 .5
results are expressed as percentages of the total Indian__ _ 2, 169 [ 1, 852 51 2. 4Other Feclera-l:: _ - : _ 58 [ 52 1 1. 7
number of sample points examined on recently State ................ 2, 4501 2, 168 26 1. 5

cut lands within ownership classes, forest type County and local___ 505 I 197 3 .6
groups, or combinations of these two. Total ........... _t_, 9-_ 20_ .9

-----Z- 1
AREA OF RECENT OJTTING Total, all ownerships___ tl, 506 [29, 105 63C 1. 5

The survey indicated that annual cutting dur- 1Excludes area in northeastern Washington in U. S.
ing recent years approximates 630 thousand acres Forest Service Region 1 that was not covered in the sup-
or 1.5 percent of the entire commercial forest area plemental survey.
(table 150). However, careful examination of 2 Although estimated from the best data available these
individual field tally sheets indicates that field are, for most classes of ownership, approximations only.Based principally on 1947 for the western portion of the
instructions were not uniformly followed and that region and 1952for the eastern portion.
some field examiners failed to obtain full informa-
tion on total area recently cut on the larger private STOCKING POOREST ON SMALL
and public ownerships. A bias was thus intro- OWNERSHIPS
duced in final results which show low cutover area
figures for large private and public lands. Both the standard survey (table 77, appendix

4aAfter preliminary analysis of the limited amount of section Basic Statistics) and recalculation of
additional field data taken in California, the Forest Service original stocking data on a sample point basis
felt that results would not be sufficiently reliable for (table 151) show that in the Pacific Northwest
publication. However, copies of preliminary tabulations
will be _)rovided to those who have use for them. stocking is poorest for all forest type groups on



small private ownerships. The greatest deficiency TAsL:¢ !52.-.--,._%a_ons for non,rocking on recently
occurs in the ponderosa pine _ype group on small cut land;% by fore,_t ty2?e group, Pacific No_hwest,
holdings. Here 33 percent of _he points examined 1954
were not stocked and had no prospect of early

stocking. In the Douglas-fir type group, 27 per- Forest t,ype group

cent on small pr!vate and 24 percent on mediumand large private lands were also nonstocked.
Reason for nonstocking Doug- t Hem- Pond-las- I lock- erosa Other 4

TABLE 151.--Proportion oj sample points not fir 1 Sitka pine astocked and with no prospect oJ stocking, by forest spruce 2t
type and ownership class, Pacific Northwest, 195_ ....................

Seed inadequate Percent Percent Percent Percent
source.............. 14 1.5 30 6

Ownership class Ground cover:
Cull or noncommer-

Forest type group Medi- Na- eial species ..... 13 16 8 3
Sm Brush_ 44 39 21 37all um and tional Other .............

priw_te _ large forest a public 4 Perennial sod__ 8 5 24 I 21Deep slash, logs,-ancl-i
private2 stumps ............... _ 9 12 51 24-- Site conditions:

Percent IPercent IPercenl Percent Severe............... 4 5 2
Douglas-fir ............... 27 24 11 20 Rock, water, roads,

Hemlock-Sitka spruce .... 17 14 8 12 eta.............. :'l 3_5 6. 7 6

Ponderosa pine............ 33 9 10 15 Rodents, other animals,
Other types ............. 14 7 8 11 and miscellaneous_ 3 (_) 1

_.Based on 17,807 points on 53,691 acres of recent Total ................. 100 100 100 100

cutting examined, a Based on 28,791 points on 83,767 acres of recent cutting2 Based on 12,807 points on 64,568 acres of recent
cutting examined, examined.

2 Based on 6,255 points on 24,226 acres of recent cuttinga Based on 9,908 points on 60,861 acres of recent cutting
examined, examined.

aBased on 14,978 points on 120,469 acres of recent4 Based on 12,536 points on 59,974 acres of recent
cutting examined, cutting examined.4Based on 3,034 points on 10,632 acres of recent cutting

examined.
BRUSH AND POOR SEED SOURCES MAJOR _ Less than 0.5 percent.

CAUSES OF STOCKING FAILURE that some nonstocking resulting from the eating
or storing of seed by rodents may have been

The intensified survey attempted to identify recorded as being caused by the more obvious
the major reasons for nonstocking where this con- factors such as the ground cover that harbors the
dition was found. For each nonstocked point, rodents.
field examiners recorded their judgment as to In any event, the steps needed to hold to a
probable reason for nonstocking. The results are minimum the amount of unstocked and under-
summarized in table 152. stocked cutovers in the Pacific Northwest involve

Most common cause for lack of stocking on principally the reduction of inhibiting ground
recently cut lands in the Pacific Northwest was cover and the improvement of the seed source,
attributed to some form of ground cover. The the latter especially in ponderosa pine.proportion of nonstocking due to cull trees, brush,
sod, and other ground cover varies from 58 percent SPECIES COMPOSITION CHANGED
in the ponderosa " to 85 percent in the "other"
type groups. ThP:ne single causegreatest of failure BY CUTTING

was brush cover in all but the ponderosa pine, Reduction in productivity ratings of the stand-
where perennial sod was considered more im- ard survey due to poor composition was smaller
portant than brush, in the West than in the rest of the country, as

Inadequate seed source is also important in shown by table 147. The Pacific Northwest rates
the three major type groups. Especially critical at least as good in this respect as the average for
from this standpoint is ponderosa pine, where the West. In the major forest type groups,
30 percent of the unstocked points were charged the loss in rating due to composition was small
to lack of seed source. (table 77, appendix section Basic Statistics).

A surprisingly small proportion of the stocking The prior discussion of concepts for the standard
failures was :_ttributed to rodents and similar productivity survey showed that composition on
causes. Apparently rodent losses are not easily the ground was measured in comparison with
identified in this type of survey. It is probable standards appropriate for each type. The supple-
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mental dataon speciescompositionforthe Pacific the stockingpriorto loggingby examinationof
Northwest was collected and. tgbutated under a stumps and other available evidence. A corn-
different concept. Here the species constituting parison of the composition before and after logging
the stocking on the ground at the time of exarainu- was prepared from these two sets of records and
tion were recorded. In addition, field examiners is summarized in table 153. Data are presented
were required to determine the species constituting separately for clear cuttings and partial cuttings.

TABL_Z 153. Composition of stocking _ before and after cutting, by ownership class and forest type group,
Pacific Nortliwest, 195_

CLEAR CUTTING

Small private Medium and large National-forest Other public
ownership private ownership ownership ownership

Forest type group
and species

Before After Before After Before After Before After
cutting cutting cutting cutting cutting cutting cutting cutting

Douglas-fir: Percent Percent Percent Percent Percent Percent Percent Percent
Douglas-fir .......... 92 70 71 66 66 80 71 63
Hemlock ............ 2 6 15 18 22 12 14 19
Western redcedar___ 2 5 10 8 8 3 8 7
White fir .......... (2) 8 1 3 2 1 1 5
Other .............. 4 11 3 5 2 4 6 6

Total ............ 100 100 100 100 100 100 100 100

Ponderosa pine:
Ponderosa pine ...... 91 70 71 49 37 84 " 53
Douglas-fir .......... 7 20 16 14 47 16 26 20
White fir ........... (_) 1 13 37 16 (2) 6 21
Other ............. 2 9 (2) (2) (_) (_) 3 6

Total ............. 100 100 100 100 100 100 I00 100

Hemlock-Sitka spruce:
Hemlock ........... 85 80 85 77 69 49 73 78
Sitka spruce ......... 8 11 2 11 (2) 1 5 5
Douglas-fir ......... 3 2 3 3 12 37 3 3
Western redcedar_ _ _ 2 2 5 2 16 8 13 9
Other .............. 2 5 5 7 3 5 6 5

To tal ............ 1.00 100 100 100 100 100 100 100

PARTIAL CUTTING

Douglas-fir:
Douglas-fir ......... 95 77 76 49 68 52 81 69
Hemlock ........... (-_) 3 2 4 9 13 1 5
Western redcedar___ 1 3 (2) 1 4 6 5 8
White fir .......... 1 1 6 12 3 9 3 3
Ponderosa pine ..... (2) 8 11 17 5 11 4 5
Other ............. 3 8 5 17 11 9 6 10

Total ............ 100 100 100 100 100 100 100 100

Ponderosa pine:
Ponderosa pine ..... 91 85 73 64 81 79 85 73
Douglas-fir ......... 9 12 22 21 6 10 13 18
White fir .......... (2) 3 2 8 10 6 (2) 6
Other ............. (_) (2) 3 7 3 5 2 3

Total ............ 100 100 100 100 100 100 100 100

I Based on points that were stocked both before and 2 Less than 0.5 percent.
after cutting and on which a cut stump indicated that the
point was affected by the cutting.
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Representation of Do'uglas°Fir in ItS white fir was reduced co_siderabty on the very

Type Group Drops Except on Na o small area of national-forest clear cuttings.
Partial cutt, b_,gs in ponderosa pine type groups

tional-Forest Clear Cuttings showed losses i_ the representation of ponderosa
pine on recently cut lands of all ownerdfip classes.

In the Douglas-fir type group, o_ small private Smallest losses occurred on national-forest cut-
ownerships the representation of Douglas-fir oa tings--greatest on other public lands. Douglas-
clear cuttings dropped from 92 perceut before fir increased slightly on all ownership classes ex-
eat, ring to 70 percent after cutting. This change eept for those of the medium and large private
was accompanied by increases in the properties ow_erships. White fir increased slightly on all
of western hemlock and redcedar, white fit" and ownership classes except the national forests,
other species. On medium and large private own- where a decrease was found. Other species where
erships in this type group, the reduction of present increased slightly.
Douglas-fir was 5 percent. A slight reduction also
was found in the proportion of western redeedar.
Other species increased slightly. Similar changes Hemlock Partly Replaced by Sitka
took plaee on other public lands. On recently Spruce and Other Species in Hem-
eat areas of the national forests, the representa-
tion of Douglas-fir increased from 66 percent be- lock-Spruce Type Group
fore cutting to 80 pereent after cutting. Associ-
ated species such as western hemlock and redeedar In the hemlock-Sitka spruce type group, dear
and white fir were reduced, but a slight gain for cutting was used so universally on all ownership
other species was recorded, classes that no adequate information can be pre-

Thus, for clear cuttings in the Douglas-fir type sented for partial cuttings. On clear-eat areas,
group, the ehanges inspeeiesresultingfromlogging the proportion of hemlock was reduced on all
were a signifieant loss in the representation of private ownership classes and a large reduction
Douglas-fir on small private ownerships aeeom- occurred on recently eat lands of the national
panied by gains in the representation of other forests; the representation of hemlock increased
species, smaller losses in the proportions of somewhat on other public lands. The representa-
Douglas-fir on medium and large private owner- tion of Sitka spruce increased slightly or remained
ships and other public lands, and substantial unchanged. About.. the same situation was found
gains in the representation of Douglas-fir on the to exist with respect to Douglas-fir except on
national forests, national-forest lands, where an increase of 25 per-

Partial eutting in the Douglas-fir type group cent in the representation of Douglas-fir took
resulted in substantial losses in the representation place. The proportion of western redeedar de-
of Douglas-fir on all ownership classes. There clined in all ownership classes except for small
were either inereases or minor changes in the as- private ownerships, where it remained unehanged.
soeiated species. The representation of other species increased

slightly on all ownerships except for other publie

Ponderosa Pine Loses Ground on All lands, where a minor decrease was found.

Ownerships CLEAR CUTTING COMMON IN

On clear cuttings in the ponderosa pine ty.pe MOST TYPES
group, the representation of ponderosa pine
dropped over 20 percent on both size classes of Cleat" cutting is the predominant cutting method
private ownership. A smaller decrease was in the Douglas-fir and hemlock-Sitka spruce type
found on other public lands, but a large increase groups on all ownerships, although this method is
in the proportion of ponderosa pine was found on applied on only a little more than half of the
the very small portion of national-forest area Douglas-fir type group in national-forest owner-
which was clear cut in this type group. On small ship (table 154). On small private lands pon-
private ownerships, the loss in representation of derosa pine also is almost entirely clear cut, but
ponderosa pine after clear cutting was accom- on other ownerships partial cuts are generally
panied by an increase in Douglas-fir. However, made in this type group. In the other type
on all other ownership classes, the proportion of groups, the practice is to clear cut on private lands
Douglas-fir in the ponderosa pine type group was and partial cut on most of the public lands. It
reduced by clear earring. White fir showed in- is significant to note that cutting on the small
creases on medium and large private ownerships private ownerships is almost entirely clear cutting
and on other public lands. The representation of regardless of the forest type involved.



_F;,.BL;_ !54°Proportion of cutting classed as clear ship classes the ages at which clear cutting is
cutting/, by fores_t type and ownership group, being done in tile three major type groups of the
Paci(_c Nor_k,wes< 1954 Pacific Northwest. These data show that for

each forest type group higher proportions of the

Ownership class young age classes are being clear cut on small
private ownerships than on other ownership
classes. Tile proportion of clear cutting in young

M(_- age classes is lower on the medium and large pro-
Forest type group Small dium Na- Other vate ownerships than on small ownerships. How-pri- and tional pub-

rate _ large forest 3 lie _ ever, the proportion of clear cutting in young age
pri- classes is greater on these larger private lands

rate 2 than on the public lands.
The highest proportions of clear cutting in

Per- Per- Per- Per- young age classes take place in the Douglas-fir

cer_7 cent ce_8 cent tTpe group,, although,, substantial proportions alsoDouglas-fir ................ 79 85 occur in hemlock-S_tka spruce.
Hemlock-Sitka spruce__ 89 99 93 98 Interpretations of the inlportance of clear cut-Ponderosa pine ......... 96 23 (_ 10
Other ...................... 84 100 17 28 ting in these young stands have been discussed on

pages 230-232.

i Based on 53,691 acres of recent cutting examined. SUMMARYBased on 64,568 acres of recent cutting examined.
aBased on 60,861 acres of recent cutting examined.
4Based on 59,974 acres of recent cutting examined. The major ,'esults of the survey of recently cut
5Less than 0.5 percent, lands are as follows"

1. Nationally, 56 percent of the recently cut
PROPORTION OF CLEAR CUTTING lands in private owne,'ship and 80 percent of

those in public ownership were found to be
BY AGE CLASSES in the upper productivity class. For all

Regeneration through clear cutting is an ac- ownerships combined, 65 percent of recently
cepted silvicultural practice well adapted to many cut lands were in the upper productivity
mature and old-growth forests that are still com- class. About three-fom'ths of all commercial
mon in the West. Unfortunately, clear cutting forest land is in private ownership.
is also being practiced on very young second- 2. Recently cut lands on public ownerships and
growth stands. Table 155 summarizes by owner- on the ownerships of forest industries are at

TABLE 155. Proportion of clear cutting by age class and ownership class]or tkree major forest type groups,
Pacific Northwest, 195_

t Douglas-fir _ Ponderosa pine 2 Hemlock-Sitka spruce 3

Medium Medium M_d2_mAge class (years) Snmll and Na- Small and Small Na-
private large tional Other private large private large tional Other
owner- private forest public owner- private owner- private forest public
ships owner- ships owner- ships owner-

ships ships ships

Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
20-40_ 4 0 0 (9 0 (4) l (4) 0
40-60__ 23 6 (4) 3 (*) 0 12 5 (4)
i0-80 ................. 23 • 8 (4) 4 3 0 15 5 2
_0-100 ............... 18 10 4 12 5 1 38 17 4 11
100-120 ................. 4 5 3 4 3 1 10 10 2
120-160 ................ 8 13 10 17 23 13 9 18 22 1.
160-200_ 14 10 17 28 19 20 9 23 26 2t
200+ ...................... 6 48 66 32 47 65 6 22 44 3_

Total ............... 100 100 100 100 100 100 100 100 100 10q

Based on 28,791 points on 83,767 acres of recent the sample was _oo small to provide reliable figures by age
cutting examined, classes for these lands.

2Based on 14,978 points on 120,469 acres of recent 3Based on 6,255 points on 24,226 acres of recent cutting
cutting examined. In the ponderosa pine type group on examined.
public lands the alnount of clear cutting encountered in 4 Less than 0.5 percent.
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about the same general level of productivity, classes were removed. The productivity of
The proportions of these lands in the upper reeen, tlv_ cut ]ands was higher where inteo-
productivity class by ownership groups are grated utilization was practiced than where
pulp industry, 84 percent; national forests, either large or small products were the prio.
81 percent; other public ownerships, 77 mary objective of cutting. This difference
percent; lumber and other wood-manufac- in productivity is most pronounced on private
turing industries, 73 percent, lands of medium and large size, least pro-

3. In contrast, the proportions of recently cut nounced on small private ownerships.
lands in the upper productiviV class were 9. Comparison of the proportions of recently
mueti lower on farm and other private forest cut lands in the upper productivity class
lands. The proportions were farm, 41 per- with the national average in this class identi-
cent; other private, 52 percent, ties the following weak and strong areas in the

4. The national significance of this contrast is recently cut area picture:
emphasized by the area of commercial forest Proportion ofallcommercial
land in these two broad ownership groups /or_tlan_o_whichwod_c-" !ivity of recently cut lands
About 193 million acres or 39 percent of all ,.,-
commercial forest land is found on ownerships B_lowthe Abovethenational national

of the public and of the forest industries, Type of ownership: averafte average
while 296 million acres or 61 percent of the Private: (percent) (percent)Farm ............................... 31.1 .....
total is in farm and other private ownership. Other private ............... 17. 8 3. 6

5. Condition of recently cut lands is closely Forest industries ........... 2. 3 7. 9
related to size of private ownerships. Pro- Public:

portions of recently cut lands in the upper National forest ............. 13. 0All other Federal ............ --_9 2. 1
productivity class are small private, 40 per- State and local .................. 7 4. 6
cent; medium private, 64 percent; and large
private, 78 percent. Public lands taken to- Total ........................ 52. 8 31.2
gather showed 80 percent of recently cut
lands in the upper productivity class. SmaP Farm and other private forest ownerships onwhich recently cut lands are below the
private forest ownerships are largely on
farms and on other private lands. Together national average in productivity contain 49
these numerous small properties contain 265 percent of all commercial forest, land or about
million acres or 54 percent of all commercial 240 million acres. This area consists, for
forest land. the most part, of nearly 4.5 million small

6. The condition of recently cut lands is poorest private ownerships.
in the South and best in the West. The posi- 10. The more important conditions adversely
tion of the South is due to the very large affecting productivity of recently cut lands
area (128 million acres) of small private are
ownerships on which only one-third of (a) Deficiencies in stocking on small private
recently cut lands were fotH_d to be in the holdings in all sections for nearly all of

:i upper productivity class. The commercial the more important forest type groups,
forest area in these small southern owner- and particularly deficiencies in condi-
ships comprises 26 percent of all such area in tions favorable for establishment of new
the country and exceeds the entire com- trees after clear cutting.
mercial forest area of the West, the entire (b) Deficiencies due to poor composition in
national ownership of the forest industries, all sections and ownerships for some of
and also of the national forests, the more important forest type groups,

7. Although both clear cutting and partial cut- but particularly on small private owner-
tint methods have a useful place in keeping ships in the North. Deficient compost-
recently cut lands productive, clear-cutting tion in the North is related to the large
methods as now applied result in a generally proportion of hardwood type groups and
lower level of productivity than do partial the wide variation in utility of the many
cuttings. Important exceptions to this gen- species in such type groups.
eral relation exist particularly in the West. (c) Deficiencies due to premature cutting on

8. On 65 percent of all recently cut lands, the small private ownerships in all sections
cutting was made primarily for large products and also on medium and large private
such as saw logs, veneer logs, and piling, ownerships in the North.
Only 15 percent of the area was cut primarily 11. Productivity of recently cut lands varies
for products of small size such as fence posts significantly among major forest type groups.
and cordwood for pulp or fuel. Integrated The percentage of recently cut land in the
utilization was practiced on the remaining upper productivity class is below the national
20 percent, i. e., products of both broad size average for 8 of the 19 major type groups
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recognized. Six of these deficient type all commercial forest, land. Two eastern
groups are softwood or mixed softwood and softwood type groups have productivity ap-
hardwood groups, and of these 4 are native proximating the national average, and they
to the East. The area of commercial forest occupy 10 percent of all commercial forest
land occupied by the 8 deficient groups is land.
56 percent of all such land in the United 12. The adverse conditions and deficient type
States and Coastal Alaska. For 9 type
groups, the percentage of recently cut land groups outlined in items 10 and 11 are those
in the upper productivity class exceeds the tending to hold down the level of growth on
national average. These include 6 of the 8 recently cut lands. They identify the major
western softwood type groups, 2 eastern hard- opportunities which exist for increasing
wood type groups, and western hardwoods, growth and point out where efforts may best
Together these 9 groups occupy 34 percent of be concentrated.
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Walter M. Zillgitt

INTRODUCTION OBJECTIVES AND PROCEDURES OF

One of the most striking features of the forest THE PLANTING APPRAISAL
situation nationally is tile extent of understocked
area. More than 114 million acres, or 23 percent The planting phase 4_ of the Timber Resource
of the commercial forest area, is nonstocked or Review was designed to determine (1) the ac-
poorly stocked. In view of the estimates of complishments in planting up to 1953, including
projected demand for timber, one major problem the acreage of plantations in existence in 1952 and
in forestry is to get this vast understocked acreage tile success of past planting effort; (2) the area of
into production and to keep it productive. Plant- nonstocked or poorly stocked forest land that
ing offers one of tile most effective ways of doing would lend itself readily to planting; and (3)
this. trends in artificial restocking.

An attempt is made here to give a more coal, In analyzing and interpreting available data, the
plete appraisal of the status of forest planting and national picture was brought into focus, regional
planting possibilities than has been presented in differences were noted, and comparisons were made
past national appraisals. Even so, attention is between broad classes of ownership. Possible
confined to just one part of tile planting problem, future developments were suggested in tile light
i. e., "plantable area" as later defined. It is there- of the present situation. They are, of course,
fore recognized that as a consequence the planting speculative. However, reasonable projections
estimates are conservative. If all of the planting based on the past should give some idea of what
were included that probably will be necessary to lies ahead.
meet the estimates of projected demand, total The estimates of past planting accomplishments,
planting possibilities and needs would be sub- area available for planting, and planting trends
stantially greater, represent the best information available from

Another feature of the planting situation not numerous sources. Data from the Forest Survey,
covered in this discussion is planting that will past reports of State Foresters, existing planting
be done under the Soil Bank program of the surveys in some States, and material from other
Agricultural Act of 1956. Enacted between the agencies were consolidated into State and re-
assembling of information in 1952 and the final gional estimates. These estimates were in turn
preparation of this report, the act provides, among checked by the Forest Service with the aid" ofother things, for converting nonforest land to
forest land under a long-range conservation forestry personnel from many States. Adjust-
reserve program, ments were made on the basis of knowledge of

Planting needs on forest lands in the United the local situation. No on-the-ground field
States fall logically into three categories: (1) The sampling of plantations was undertaken.
planting of nonstocked and poorly stocked forest Definitions of certain key terms and an ex-
land. For the most part, this represents ahuge planation of concepts basic to this discussion
backlog of plantable area that has accumulated follow:
over many years. It is tile main source of Plantable area.--Nonstocked or poorly stocked
"plantable area," as later defined and used in this forest land or nonforest land on which, judged by
analysis. (2) The planting of medium-stocked 1952 conditions: (1) the establishment of forest
land on which stocking should be improved by
artificial means, and (3) planting in lieu of natural tree cover is desirable and practical, and (2)
regeneration after cutting. Categories (2) and regeneration will not occur naturally within a

(3) are not considered in this report,, and plant- ,, Since planting is of only minor consequence in Coastal
ing on noncommercial forest land is discussed on Alaska, this discussion is confined to the continental
page 284. United States.
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reasonable time. 4s Plantable _rea inch_des virtu-. STATUS OF PLANTING ON COMo

ally all of the nonstocked forest land. It also MERCIAL FOREST LAND
includes certain areas of seedlings and. saplings,
slightly in excess of 10 percent stocked, where PAST ACCOMPLISHMENTS IN PLANTING
local experience and judgment indicated they
were practical to plant. In the case of California, Planting began early in the t:_istory of this coun_
lands up to 20 percent stocked in all classes (in- t©-, probably soon after the first land clearing.
eluding sawtimber) were considered. The non- There are records of oak plantings for the produc-
forest category generally pertains to former tim- tion of ship's timbers in the 1740's. tt is known
berland diverted to cropland but which now lies that several hundred acres of plantations were
idle. established in eastern Massachusetts in the 1840's,

All components of plantable area, including the Reforestation efforts by private owners and
nonforest category, are hereafter referred to as Government agencies gradually built up over the
plantable commercial forest land. This analysis years. It is estimated that 352,000 acres of ac-
does not attempt to incorporate business aspects, ceptable plantations had been established on
nor does it suggest that it is economically feasible commercial forest land by 1926. Undoubtedly a
to plant all plantable area. much greater acreage was actually planted than

Natural reduction in plantable area. The grad- this figure suggests, because early planting was
ual decrease in plantable area through natural attempted with little knowledge or experience and
seeding. As used in this discussion, it is a net success was uncertain.
reduction, with accretions to nonstoeked or poorly Increasing interest in planting led in 1924 to the
stocked land taken into account, inclusion of a provision for cooperative tree dis-

Planting. The establishment of a tree cover tribution in the Clarke-MeNary Act. The first.
(and/or a shrub cover in the ease of shelterbelts) trees were distributed under this law in 1926, and
by the planting of nursery stock or by direct organized reforestation efforts became widespread.
seeding. Systematic planting records for the Nation as a

Acceptable plantation.--For a plantation to be whole also had their beginning in 1926, as a result.
classed as acceptable, it was required to have at of the reporting system necessary to administer
the end of the fifth year after planting at least the Clarke-MeNary Act.
the following number of planted trees per plan-
tation acre: 4_ Engelmann spruce and lodgepole Area of Acceptable Plantations
pine, 300; other western species, 200; all eastern Low Nationally
species, 400. These standards represent the
absolute minimum; most acceptable plantations The total planting on commercial forest land in
have more trees per acre after 5 years. Younger the United States had reached 6.9 million acres
plantations were judged acceptable if they ap- by 1952. Of this total 5.2 million acres were con-
peared likely to meet the stocking requirement sidered acceptable (table 156). _7 The acceptable
5 years after planting, plantations are composed largely of coniferous

p • • species. The hardwoods are more difficult to out-lantzng success.--Fhe area of acceptable plan-
tations divided by the total area planted. For plant successfully and have not been planted any-
example, with 1,000,000 acres planted in a given where near as extensively as conifers.
area and 750,000 acres in acceptable plantations The 5.2 million acres of acceptable plantations
at. time of the 1952 estimate, the success would established by 1952 appear at first glance rather
be 75 percent, an impressive accomplishment. However, as will

be shown later, in relation to the total area await-

45 For purposes of this study, "a reasonable time" means ing planting it represents only a modest beginning.
that poorly stocked seedling and sapling areas in the
eastern types and coastal conifer types in the West should
not be left in an understocked condition for more than 5 North Leads in Area of Acceptable
years, and interior western types for more than 10 years. Plantations

46 The numbers of trees presented here were adopted as
minimum standards that would qualify a planted area as
"acceptable." Although the standards exceed the num- The area of acceptable plantations is about,
bers of trees required for full stocking at maturity, they equally divided between the North and the rest
should not be construed as goals for highly productive
planted stands. Such minimum standards provide
limited opportunity for future intermediate cuttings or 47 Area of acceptable plantations and plantable area by
thinnings and may not produce as good quality wood as States and ownership classes are given in appendix tables
more heavily stocked plantations. 18 and 19.

p
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of the country (table 156). The North leads with States have 17 percent of the national total and
;51 percent, the South is next with 3g percent, and the local units of government 5 percent.
the West last with 11 percent. The ownership of acceptable plantations by

Among the regions, the Lake States is first with sections is distributed fairly equally in the North
27 percent of the national total, while the South- between Federal, local public, and private, with
eastern region is close behind with 23 percent, local public holding a slight lead; in the South it
Other leading regions are the Middle Atlantic with is primarily private; and in the West predomi-
15 percent, West Gulf with 10 percent, and Pacific nantly Federal.
Northwest with 7 percent,.

Area of Acceptable Plantations About Planting Success Highest in South

Equally Divided Between Public and Early attempts at planting in the United States

Private Ownerships were beset with serious difficulties. Besides thenatural hazards, little knowledge of artificial re-

About 48 percent of acceptable plantations are generation was available either from experience or
on private lands; 52 percent are on public owner- research. Failures were frequent at the outset,
ships (table 157 and fig. 86). The percentage in but as planting continued better understanding
public ownership is distributed 30 percent on and better techniques were developed. The suc-
Federal and 22 percent on State and other public cess for all past planting in the Nation as a whole
holdings, is 76 percent (table 158).

National-forest acceptable plantations make up Sectionally, the South leads tile North and West
most of the Federal total, with 27 out of 30 per- with a success of 85 percent, as against 71 percent
cent. They comprise over one-fourth of all and 75 percent, respectively. Among the chief
acceptable plantations in the United States. The reasons for the better showing of the southern sec-

Figure 86



TABLE 156.--Commercial fo_°_;_ are_ _lan_aS_e a_°_a_an_ acce_p_aSle1_la_a_io._._;o;_ commercial forest land,
by sectior_ and _.'egion, continental O%ited Stagey, t352

1

Acceptable plan_ations
esteoblished in 1952

Total corn- Area of acceptable
Section and region inertial Plantable _¢rea plantations up to

forest area _nd including 1952 Proportion
Total area of planta-

ble area

Thousand Thousand Thousand Thousand
North: acres acres Percent acres Percent acres Percent

New England ................. 30, 658 1, 228 2. 4 159 3. 0 4 0. 3
Middle Atlantic ............... 42, 225 3, 725 7. 2 780 15. 0 45 1. 2
Lake States .................. 53, 272 7, 651 14. 7 1, 391 26. 7 47 .6
Central ...................... 42, 394 7, 869 15. 1 283 5. 4 30 .4
Plains ....................... 5, 492 975 1. 9 56 1. 1 I . 1

Total ....................... 174, 041 21, 448 41. 3 2, 669 51. 2 127 .6

South:
South Atlantic ................ 46, 152 4, 081 7. 8 300 5. 8 30 .7
Southeast .................... 94, 985 14, 214 27. 4 1, 182 22. 7 125 .9
West Gulf .................... 52, 151 3, 652 7. 0 495 9. 5 58 1. 6

Total ........................ 193, 288 21,947 42. 2 1,977 38. 0 213 1. 0

West:
Pacific Northwest ............. 45, 365 2, 468 4. 8 376 7. 2 53 2. 1
California ........... 17, 317 4, 104 7. 9 26 .5 4 . 1
Northern Rocky Mountain ..... 33, 840 1, 169 2. 2 115 2. 2 2 .2
Southern Rocky Mountain ..... 20, 489 812 1. 6 47 .9 1 . 1

Total ...................... 117, 011 8, 553 16. 5 564 I0. 8 60 .7

Total, United States ............... 484, 340 51, 948 100. 0 5, 210 100. 0 400 .8

TABLE 157.--Commercial 9¢orest area, plantable area, and acceptable plantations on commercial jorest land,
by type of ownership, continental United States, 1952

Acceptable plantations
established in 1952

Total corn- Area of acceptable
Ownership mercial Plantable area plantations up to

forest area and including 1952 Proportion
Total area of planta-

ble area
.......

Thousand Thousand Thousand Thousand
Federal: acres acres Percent acres Percent acres Percent

National forest ................ 81,314 4, 567 8. 8 1, 419 27. 2 39 0. 9
Bureau of Land Management___ 5, 513 247 .5 14 .3 ] ]

indian ....................... 6, 945 210 .4 12 .2 / 1 3 / 1.3Other Federal ................. 5, 102 593 1. 1 141 2. 7

Total ...................... 98, 874 5, 617 10. 8 1,586 30. 4 42 .7
_ - ....

Other public:
State ........................ 19, 169 1, 439 2. 8 900 17. 3 41 2. 8
County and municipal 8, 047 1, 196 2. 3 250 4. 8 11 .9

Total ...................... 27, 216 2, 635 5. 1 1, 150 22. 1 52 2. 0
, .... - J __

Private_ 358, 250 43, 696 84. 1 2, 474 47. 5 306 .7

All ownerships ............. 484, 340 51, 948 100. 0 5, 210 100. 0 400 .8
............

Data by type of ownership not available.
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tion are (1) its later entrance on the planting scene, abgndomment of agricultural land. Insects, dis-
enabling it to profit from experience accumulated ease, animals, poor cutting practices, overgrazing,
in the North, (2) favorable climate, (3) productive and hurricanes and other catastrophes have also
soils, and (4) superior planting species. Th.e West contributed extensive areas in need of reforesting.
has gained its near average success targely because Although widespread and in varying condition,
of the 90-percent success for the Pacific N orttlwest, practically all such lands can be put back into
the most successful of the regions, production within a reasonable period only by

The Pacific Northwest, Southeast, South At- planting.
tantie, West Gulf, and Lake States Regions all
exceed the national rating of 76 percent. Cali- PLANTABLE AREA LARGE NATIONALLY
fornia and the Southern Rocky Mountain Regions
stand out as the chief pro Mem areas with only 31 There are 51.9 million acres of plantable corn-
percent and 55 percent planting success, respee- mereial forest land in the United States (table 156).

tivdy. Natural obstacles to planting are very It constitutes about 11 percent of the total area ofsevere in these regions and will be difficult to commercial forest lands. The significance of this
overcome, large area of timberland has already been pointed

State and local governments appear to have had out. It has a high potential for growing timber;
somewhat more planting success than either the it will lend itself to planting. Much of this area
Federal Government or private ownerships. How- should be restored to a higher level of productivity
ever, the minor differences are probably more with as little delay as possible.
apparent than real, when variations in planting
difficulty and site are taken into account. East Has Greatest Share

PLANTABLE AREA, 1952 of Plantable Area
Nearly 84 percent of the plantable commercial

Plantable area has accumulated from several forest land is located in the eastern half of the
sources. Among the more important ones are (1) United States. The acreage is quite evenly
fire alone, (2)logging followed by fire, and (3)the divided between North and South; 21.4 million

TABLE 158.--Success of past planting on commercial forest land, by section and region, and by ownership
class, continental United States, 1952

Federal Other public
All

Section and region County and Private owner-National Other Total State Total ships

forest [municipal......

North: Percent Percent Percent Percent Percent Percent Percent Percent
New England .................. 67 (1) 75 69 67 68 57 62
Middle Atlantic _ 84 ......... 84 76 77 76 51 63
Lake States .................... 73 74 73 88 86 88 78 79
Central ........................ 84 67 83 73 58 70 60 68
Plains .......................... 53 ........ 53 50 .......... 50 69 63

Total_ 74 72 74 80 80 80 60 71
...........

South:
South Atlantic ................. 96 73 84 81 67 79 81 82
Southeast ...................... 95 82 90 87 (1) 88 86 87
West Gulf_ 76 65 75 83 (1) 91 84 81

Total .... 87 78 84 85 92 86 85 85
: .

West:
Pacific Northwest ................ 91 87 90 90 83 90 90 90
California ....................... 35 ........ 35 24 31
Northern Rocky Mountain ....... 70 (1) 70 (1) ........... (1) ........ 70
Southern Rocky Mountain ....... 55 56 55 50 55

Total_ 71 79 72 91 83 90 76 75

All regions ......................... 76 78 76 81 80 81 74 76

1Percentages were not computed for areas totaling less than 1,000 acres.
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acres in one case--21.9 million acres in the other concentration (84 percent) in private ownership
(table 156). (table 157 and fig. 87). Only 16 percent is in

Among the regions, the Southeast stands out public ownership. In the West, however, the 8.6
with more than one-fourth of the national plant- million acres of plantable area are about equally
able area. The Southeast, Central, and Lake divided between private and public ownership.
States collectively contain 57 percent of all plant- The proportion of commercial forest area plantable
able area. Two other regions, California and on Federal lands is much lower than on private
South Atlantic, each have plantable area in excess and other public ownerships.
of 4 million acres.

In ratio of plantable area to commercial forest Plantable Area Reducing Naturally
area, California leads the regions with 24 percent There is another aspect of the reforestation
(table 156). Other regions which are high in this situation which should not be overlooked. It
regard are Central, 19 percent;Plains, 18 percent; appears that a gradual reduction in plantable
Southeast, 15 percent; and Lake States, 14 percent, area is now taking place through natural seeding.

The States with the largest plantable areas are This marks a reversal of earlier trends and can be
California, Florida, Mississippi, Illinois, Michigan, attributed primarily to better fire protection andMinnesota, and Wisconsin, each with 2 million
acres or more (see appendix table, p. 542) Their generally improved forest-management practices.• Results of this study suggest that a net annual
combined plantable area is about 24 million acres,
or nearly half of the United States total, reduction in plantable area of 312 thousand acreson the average, through natural seeding, can be

Bulk of Plantable Area Is expected in the years ahead. Possible accretions

in Private Ownership to plantable area from serious fires, further abau-donment of submarginal farmland, and other
The most striking feature with regard to owner- causes were considered in this estimate. Although

ship of plantable area, nationally, is the heavy in the right direction, the reduction is so slow that



Figure 88

it fails to nullify ,the desirability of planting. At Rate of Planting Has Risen Sharply
the rate indicated, it would take 165 years of

natural restocking to eliminate plantable area. In the 26-year-period 1926-52, the annual rate
It seems obvious that restoration of these lands to of planting in the United States increased over 5
productivity should be hastened by artificial times (table 159 and fig. 88). The rise was not
means, steady, but rather was marked by two rapid

PLANTING TRENDS spurts. During the 1930's there was a sharp

While tile present status of planting as judged increase in planting under the stimulation of the
by area planted in relation to total area available emergency conservation program. Activity fell
for planting provides little cause for comfort, an off during tile war years, but climbed rapidly again
examination of trends in artificial regeneration is after the late 1940's. The rise in the national
more encouraging. The trend toward natural rate was due primarily to greatly increased plant-
reduction of plantable area has already been dis- ing in the South.
cussed. Planting trends and the combined effect The cumulative total area of acceptable planta-
of artificial regeneration and natural restocking tions shows the same general pattern (table 159
still must be considered, and fig. 89). Here, again, the more rapid accre-

In preparing estimates of future planting in the
United States, no attempt was made to project tion during the 1930's and post-war years is ap-
them beyond 1984. Plantations established after parent. The acreage of acceptable planting since
that time would be too immature by the year 1926 (4.9 million acres)is almost 14 times the 352
2000 to influence significantly the growth projec- thousand acres of acceptable plantations estab-
tions of the Timber Resource Review. lished prior to 1926.

4392900--58 ......19



Figure 89

Planting Rate Expected To Go Opinions as to the combined effect of these factors

Still Higher. were gathered from informed people at State andregional levels. Estimates of future planting

In appraising the possible future rate of plant- trends, based on these opinions, are summarized
ing, a number of factors were apparent which in table 160; they are speculative, of course.
suggested a rise in the immediate future. Chief These estimated trends anticipate that the
among them were new machines for planting; rate of planting will continue to increase for a
increasing general interest, especially by industrial couple of decades. A maximum annual rate of
groups and bankers; and better nursery stock, more than 800 thousand acres may be attained
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TABLE 159.--Area of acceptable plantations established on commercial forest land, by section and region,
and by specified years, continental United States, 1926-52

Section and region Prior 1926- 1930- 1935- 1940- 1945- 1950 1951 1952 Total
to 19261 29 34 39 44 49

Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou-
sand sand sand sand sand sand sand sand sand sand

North: acres acres acres acres acres acres acres acres acres acres
New England ................ 40 31 28 28 14 7 3 4 4 159
Middle Atlantic ............ 71 84 158 167 94 87 35 39 45 780
Lake States ................ 117 75 202 480 247 137 34 52 47 1, 391
Central 35 5 5 54 53 58 17 26 30 983
Plains ...................... 23 8 7 8 4 3 1 1 1 56

Total ...................... 286 203 400 737 412 292 90 122 127 2, 669

South:
South Atlantic ............ 1 2 8 67 63 59 40 30 30 300
Southeast 1 4 17 258 305 222 143 107 125 1, 182
West Gulf_ 1 33 15 121 67 68 62 70 58 495

Total___ 3 39 40 446 435 349 245 207 213 1, 977

West:
Pacific Northwest ......... 24 16 23 42 54 75 46 43 53 376
California .... 1 4 5 4 4 1 1 2 4 26
Northern Rocky Mountain .... 27 7 31 24 12 8 2 2 2 115
Southern Rocky Mountain .... 11 5 7 10 5 5 2 1 1 47

Total__ 63 32 66 80 75 89 51 48 60 564

Total, United States .......... 352 274 506 1, 263 922 730 386 377 400 5, 210

Annual rate_ (1) _ 68 101 253 184 146 ....... a 388 ..............

Cumulative total_ 352 626 1, 132 2, 395 3, 317 4, 047 4, 433 4, 810 5, 210 5, 210

I Undetermined number of years, a 3-year average.
4-year average.

TABLE 160.--Anticipated area of acceptable plantations on commercial forest land, by section and specified
years, continental United States, 1953-84

Plantations Anticipated future plantings
established

Section prior to
1953 1953-54 1955-64 1965-74 1975-84 Total

.....

Thousand Thousand Thousand Thousand Thousand Thousand
acres acres acres acres acres acres

North .................................... 2, 670 320 1, 850 1, 840 1,820 8, 50C
South .................................... 1, 980 760 5, 140 5, 170 4, 820 17, 87{]
West__ 560 130 880 1, 090 1, 120 3, 78{]

,

Total, United States ................. 5, 210 1, 210 7, 870 8, 100 7, 760 30, 15C
, ,

Annum rate ............................... (1) 610 790 810 780 ..........

Cumulative total_ 5, 210 6, 420 14, 290 22, 390 30, 150 30, 15C

Cumulative total from 1953__ 1, 210 9, 080 17, 180 24, 940 ..........
, ,

I Undetermined number of years.
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during the period 1965-74. By t9_o, the more COm.p_:v180._. _JV_th ]_[_eappr.aisal
favorable planting sites and largest, blocks of Estimates
plantable area will be reforested. Planting the
more difficult Sites will reduce the rate of planting An earlier study of the forest situation in the
thereafter. United States was made by the Forest Seiwiee dur-

The acreage of plantable area remaining in ing 1.945 and t946_ It was reported in the pub-
1952 looms large in comparison with the area of lieation "Forests and National Prosperity," but
acceptable plantations established by that year. is commonly referred to as the "Reappraisal." 4s
It is encouraging, however, to note that the area The brief general treatment of the planting situa-
of acceptable plantations expected during the tion at that time contains few statistics. In only
period 1953-84 is also much greater than the one ease is there a comparable figure in the Timber
area successfully planted by 1952 (fig. 90). We Resource Review, as shown in the following
can at least expect considerably better planting tabulation.
progress in the future than in the past. If 48FORESTSANDNATIONALPROSPiERITY.A REAPPRAISAL
present indications hold, the area of acceptable oF Tile FOREST SITUATION IN THE UNITED STATES. U. S,

plantations may reach 30 million acres by 1984. Dept. Agr. Misc. Pub. 668. 1948.

Figure 90



Rea_p_i,a_ T_m_erReso_,ce able area to some measure of productivity. Ob-estimate, 19.$5 Review estimate,
item: (million acres) 1952 (million acres) viously, it would be impractical to do nothing but

Poorly stocked seedling and let nature take its course. Tile second trend which
sapling stands plus non-
stocked commercial forest serves to reduce plantable area is the increasing
land ................... 75. 3 68. 9 total of acceptable plantations.

Forest area planted on corn- By way of summary at this point, it is interest-
mercial and noncommer- ing to speculate where the combined action of
cial forest land ......... 5. 0 ................... these two trends might leave the planting situa-Forest land planted, com-
mercial only ............ 6. 9 tion in 1984 (fig. 91). Although the reduction in

Area of acceptable planta- plantable area would be very great, more than 17
tions on commercial for- million acres would still remain to be reforested--
est land ...................................... 5. 2 the most difficult acres. Furthermore, this as-Net area needing planting,
commercial forest land__ 67. 0 ................. surnes that no catastrophes of nature or man will

Plantable area on commer- upset the anticipated pattern.
cial forest land .......................... 51.9 Although future trends presented here are specu-

Expectation of possible fu- lative, they are based on developments in the pastture planting on commer-
cial forest land .............. 30. 0 ................... and an understanding of the present situation. If

to present trends continue as outlined, and if no un-

Area of acceptable planta- 35. 0 foreseen difficulties arise, most of the plantable
tions on commercial for- area will be reforested by the turn of the century.
est land anticipated by Developments such as faster growing species with
1984....................................... 30. 2 pest resistance and knowledge of how to plant the

Area that would profit from
interplanting ............. 23. 0 ................ more difficult sites would help immeasurably.

Despite the rather strong indications that in

The estimate of poorly stocked and nonstoeked future years the planting situation will brighten
commercial forest land of 68.9 million acres in considerably, one feature overshadows all others.
1952 represents a difference of 6.4 million acres That is the immensity of the task as shown by
from the 1945 estimate of 75.3 million acres. It. the relationship of acceptable plantations estab-

is questionable if the establishment of acceptable lished in 1952 to plantable area (table 156).
plantings and natural restocking over the 7-year Nationally, the acreage of acceptable plantations
period account for all of the difference. Some of established in 1.952 was only 0.8 of 1 percent of
it may be due to variations in the definitions and plantable area, and the rate is low in all sections
procedures employed in the two studies, and regions. We still have a long way to go.

Other figures in the two studies are not compar- The rate at which acceptable plantations were
able, although treating somewhat similar phases established in 1.952 is uniformly low for all types
of the planting problem. For example, the 67.0 of ownership (table 157 and fig. 92). On private
million acres estimated as needing planting in the ownerships which have 84 percent of plantable
Reappraisal includes lands which might not be area and on Federal ownerships, the rate was only
physically practical to plant., while doubtful lands 0.7 of 1 percent of plantable area. On State and
are excluded from the 51.9 million acres of plant- other public ownerships, acceptable plantations
able area in the current review. Similarly, other established in 1952 amounted to 2.0 percent of the
estimates in the two studies are not comparable plantable area.
without careful adjustment and interpretation. Planting progress :may be summed up in this

way: 5.2 :million acres of acceptable plantations
A LONG WAY TO GO established up to arid including 1952, and 400

thousand acres of acceptable plantations estab-
Two existing trends that, act to reduce the large lished in 1952, as compared to the 51.9 million

plantable area in this country have been discussed, acres of plantable area remaining (fig. 93). The
One is the natural reduction which tends to be- advance so far has been too slow in view of the

come greater as forest lands receive better protec- projected demands for timber and the need to get
tion. Eventually, over a very long period, natural presently understocked areas into production and
restocking alone would restore much of the plant- to keep them producing.
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Figure 91

PLANTING NONCOMMERCIAL FOREST ACCEPTABLE PLANTATIONS ON NON-

LAND AND SHELTERBELTS COMMERCIAL FOREST LAND

In addition to plantations on commercial forest Acceptable plantations on noncommercial forestland in the United States totaled 96 thousand acres
land which will eventually be harvested for forest
products, there are desirable noncommercial plant- in 1952 (table 161). Of this total 92 percent was
ings primarily valuable for some purpose other in the North, with the balance (8 percent) in the
than timber yields. Plantings for flood control West. State and private ownerships together had
and watershed protection, wildlife habitat, and 74 percent of the acceptable plantations, while the
aesthetic purposes, and plantings on parks, re- States alone had 44 percent.
stricted military reservations, and other areas Planting success was spotty, with survival vary-
where land-use policies make harvest cutting un- ing all the way from 90 percent in New York to
likely, are in this category. 10 percent in California. The national score was

96 thousand acres of acceptable plantations outThe practice of planting trees as shelterbelts to
protect buildings and crops has been employed in of 168 thousand acres planted, or a success of 57
the United States for many years. Early settlers percent.
in the prairie States planted shelterbelts on a large AREA OF PLANTABLE NONCOMMERCIAL
scale, but the most noteworthy effort in this line FOREST LAND
was the Prairie States Forestry Project during the
1930's. Nearly 223 million trees v_ere planted on The total area of plantable noncommercial for-
private land in the Plains Region under that est land in the United States is estimated at 5.4
program, million acres (table 162). The West has 72 per-
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Figure 92

TABLE 161.--Acceptable plantations on noncom- TABLE 162.--Area of plantable noncommercial
mercial forest land, by section and type of oumer- forest land, by section and type of ownership,
ship, continental United States, 1952' continental United States, 1952 1

Total, Total,
Ownership class North South West United Ownership North South West United

States States

Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou-
Federal: sand sand sand sand sand sand sand sand

Bureau of Land Man- acres acres acres acres Federal: acres acres acres acres
agement .......................... 2 0. 3 0. 3 National forest ...... 55 __=__ __ 1,333 1, 388

Indian_ • 2.3 .3 Bureau of Land Man-
Other Federal ....... 15 ....... 2.1 15 agement .......... 1 ....... 1, 020 1, 021

..... Indian_ 50 50
Total ............ 15 ....... 1 16 Other Federal ....... 2 ....... 29 31

Other public: Total ............ 58 ....... 2, 432 2, 490
State ............... 42 ............... 42
County and munici- Other public:

pal ............. 9 9 State ............... 169 ....... 107 276
County and munici-

Total_ 51 .............. 51 pal ............. 186 ....... 2 188

Private__ _ 22 ....... 7 29 Total ............ 355 ....... 109 464

All ownerships ........ 88 ....... 8 96 Private ............... 1, 093 ....... i, 400 2, 493
/

All ownerships ........ 1, 506 ....... ] 3, 941 5, 447
' Shelterbelts not included. I

Although these acreages are small individually, they
round off in total to 1,000 acres. 1 Excludes shelterbelts.
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(t) M_in pla_ntin9 .job still lie8 ahead. The
t,ask of recluirning idle forest land in the United
States by artificial regeneration has m.erely
started. Acceptable plantations cover only 5
million acres as of 1952. There is an additional
52 million acres of ptantable area, which is equiva-
lent to 11. percent of all commercial forest land.
Nearly 84 percent" of plantable area is located in
the eastern half of the United States and is _lmost
evenly divided between North and. South.

(2) Bulk" of plantable area is in private owner-
ship. Only 16 percent of plantable area is in
public ownership as compared to 84 percent in
private ownership.

(3) Plantable area can add substantially to
timber supplies. The full significance of the po-
tential benefits from restoring idle lands to produc-
tion by artificial restocking cannot be appraised
fully without looking ahead many years. Maxi-
mum values from current planting will not be
realized until after the year 2000. By that time,
trees measured now in numbers of planting stock
will be measured in board-feet of lumber and
cords of pulpwood. If the 52 million acres of
plantable area were producing at a rate of 150
board-feet of net growth per acre per year, they
would add about 8 billion board-feet annually
to timber supplies.

(4) Planting trend is upward. The annual rate
of planting increased from 68 thousand acres in

Figure 93 1926-29 to 388 thousand in 1950-52, and it is
expected to go higher. From the 1952 total of
400,000 acres planted acceptably, the rate may
rise to a maximum of more than 800 thousand

cent of such lands, with the rest all in the North. acres during the period 1965-74. Because of
Nearly one-half of it is in private ownership; about increased planting and a natural reduction in
one-fourth is national-forest land; and the rest is plantable area, most of the present plantable
in other Federal, State, and local ownerships, area may be reforested by the turn of the century.

About 20 percent of the area of plantable non- However, even with the upward trend in planting,
commercial forest land should be devoted to water- much of the plantable area will not be planted
shed protection and improvement. The bulk of in time to contribute to our sawtimber supplies
the remainder needs wildlife habitat improvement, by the year 2000.

(5) Planting estimates are conservative. Ira-
SHELTERBELT PLANTING pressive as they may be, the estimates given here

for plantable area present only a part of the
Shelterbelts established and still in existence planting picture. The parts not presented, pri-

in 1952 totaled 589 thousand acres, and were marily the planting of medium-stocked lands on
largely concentrated in the Plains Region of the which stocking should be improved by artificial
North. Public ownership is rare for virtually all regeneration and planting instead of waiting for
such plantings are on private land. natural regeneration after cutting, are vitally

Additional shelterbelts are desirable, and there important, too, if we are to meet the timber
will very likely be more of this planting in the demands of the future. If all planting had been
future. They may ultimately approach 3 million included, total planting possibilities and needs
acres. Almost all of this increase will be on would be substantially greater than the estimates
private lands, in this appraisal.
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OWNERSHIP OF FOREST LAND AND TIMBER

INTRODUCTION and purchases, and by occupation of the Oregon
territory. Acquisition of Alaska from Russia in

The condition of forest lands and prospective 1867 added an additional 365 million acres of land to
timber growth depend to a great extent upon the Federal public domain. A portion of the
the decisions of several million individuals, cor- public domain in the United States was transferred
porations, and public owners of forest lands, to individuals or States to satisfy prior claims,
Ownership thus represents one of the key factors but most of it was made subject to disposal under
affecting the Nation's timber suppIy. As primary a wide variety of public land laws.
dependence is placed upon the growing of new
timber crops, the attitudes of forest owners, their
capacity for management, and their response to LANDS TRANSFERRED TO PRIVATE
forestry programs become of increasing importance AND STATE OWNERSHIP
in developing forest policies and action programs.

Field surveys show that forest productivity, The historical policy of the United States with
planting, fire protection, and other management respect to the public domain provided that the
practices are directly related to type of ownership Federal Government act as trustee, with lands
and size of forest holdings. They are related to to be transferred to private ownership as rapidly
owners' financial capacity and interests in timber as practicable. This policy was designed to aid
growing. Programs for American forestry, if in the development of agriculture, education,
they are to be successful, must reach a great transportation, and communications, to foster
variety of owners, particularly the vast number of economic growth in the new western territories,
private owners who control the bulk of the and to strengthen the national economy.
Nation's forest land. In carrying out this policy, the Federal Govern-

ment has disposed of more than 1 billion acres of
THE INFLUENCE OF PUBLIC public domain in the United States, or 70 percent

of the area once held there. This has been achieved
LAND POLICIES primarily through public and private land sales;

Current problems of forest ownership to a large homestead grants and sales; grants to States for
degree have their roots in ownership patterns and schools, internal improvements, and various insti-
land policies followed at various stages of the tutions; grants to railroad corporations; grants to

veterans; mineral entries; and sales under the
Nation's history. Timber and Stone, Timber Culture, and desert

ORIGIN OF THE PUBLIC DOMAIN land laws.
The Federal Government largely succeeded in

In the original 13 States and Texas, a land area its objective of fostering the settlement and rapid
of about 460 million acres was held in private and development of a vast wilderness. In general, the
State grants. But with the subsequent growth most productive and accessible timberlands were
of the United States, the Federal Government disposed of to a variety of individual, railroad and
acquired title to unoccupied or public domain other corporate, and State ownerships. As a
lands totaling 1,442 million acres in the continental result of the procedures followed, many areas of
United States alone. This vast area was obtained timber and other land in the West were disposed
from the original 13 States during the period of in tracts that were too small for efficient man-
1781-1802, from France in 1803, from Spain in agement, and much forest land was transferred to
1819, from Mexico in 1848 and 1853, from Texas speculators and other owners through fraud and
in 1850, from Indian tribes through various treaties lenient public land laws.
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PUBLIC ]DOMAIN _ES}_RVED _[[)it"("_'' SOME L_%_D ._[EACQUIRED. BY
NATIONAL VALUES FEDBNAL _VE_NMENT

From time to time, the Federal Government Long-term trends in Federal holdings show a
rovided for retention of public-domain lands in continuing net movement of land out of Federal
ederal ownership to meet certain paramount ownership, although during the depression years

nationM needs. In the first major conservation of the 1930's and World War II acquisitions ex-
action in 1891, Congress provided for the estab- eeeded disposals. From time to time, land has
lishment of forest reserves, later to be known as been purchased or acquired through exchanges or
national forests, to protect the timber and water donations for national forests, national parks,
resources on important parts of the remMning military reservations, game refuges, reclamation,
public domain. At various times, other with- flood control, development of power and atomic
drawals were m.ade for national purposes, including ener_% and other public purposes. During the
Indian reservations, military reserves, nationM years of the great depression, certain areas of
parks, reclamation and flood-control areas, and submarginal farmland also were purchased by
wildlife refuges, the Federal Government as part of a program of

About 230 million acres of land in the conti- land conservation and utilization.
nental United States, or 16 percent of the original At the end of 1953, such acquired lands totaled
public domain, has thus been reserved by the about 58 million acres, including 46 million acres
Federal Government for specific public uses. obtained by purchase and 12 million largely by
This includes 134 million acres in the national exchanges and donations. These acquired lands
forests, 54 million acres held in trust for Indians, represent about 13 percent of the 459 million acres
and 41 million acres in holdings administered by of land owned or administered by the Federal
various other FederM agencies. In Alaska, about Government in the continental United States.
21 million acres of public domain has been desig- FederM disposals of public domain and aequisi-
hated for national forests, 32 million acres for tions of land over the years may be summarized
military reserves, and 19 million acxes for other as follows:

Alaska

public uses. U,n_te_States (milliqn
Nearly a t,hh'd of the 230 million acres of ('rniUionacres) acres)

public-domain lands retained for public use in Original public domain ............ 1,442 365
the continental United States is classed as corn- Disposals ....................... 1,041 3

mercial forest land. Somewhat more than a Reserved forpublicpurposes___ 230 72
quarter of the total is noncommercial forest with Vacant and unappropriated ..... 171 290
high public value for watersheds, recreation, Purchases and other acquisi-
hunting, and fishing. The balance is principally tions ............................ 58 .....

range, alpine, or desert lands. Total owned or adminis-
tered by the Federal

LARGE AREAS OF VACANT PUBLIC Government ...... 459 362

DOMAIN REMAIN STATE AND LOCAL PUBLIC LAND
There also remains in the continental United POLICIES VARY

States about 171 million acres of vacant, unappro-
priated, and unreserved public domain under the The area of public domMn granted by the
administration of the Bureau of Land Manage- Federal Governm.ent or reserved to the States
ment. About 162 million acres are in Ta.ylor totaled about 232 million acres. Most of these
Grazing Districts or are leased for grazing, lands were later transferred to private ownership.
These remnant, vacant, public-domain lands that In 1950, State land holdings included only about
have neither been specifically reserved for national 52 million acres of grants from. the public domain,
purposes nor disposed of under the various land- plus about 28 million acres acquired largely
disposal laws represent about 12 percent of the through tax delinquency. Much of the present
original public domain. State land is in scattered holdings suitable chiefly

With the exception of scattered forest and wood- for range use, but roughly a fourth of the total is
land, these lands consist mainly of desert, semi- classed as commerciM forest land.
desert, and rough mountainous areas that have County and other local governments also have
remained in Federal ownership largely because of acquired fairly large areas of rural land, chiefly
their limited commercial value for private owner- through tax delinquency, including about 8
ship. Most of Alaska--about 290 million acres ...... million acres of commercial forest land.
also is still vacant and unappropriated public Many of the State and local public land holdings
domain, are managed for such purposes as forests, parks,
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and game refugesor managememt t_reas,or are percentof the commercial forestland. Forest
leased for grazing purposes. Some areas are industriesown 13 percent. A varietyofmiscella-
without designated uses or dewqopment policies neons other private owners hold 26 percent of the
and some are available for sate. total commerciM forest area. Private owners also

hold nearly a third of the noncommerciM forest

THE PRESENT PATTERN OF COM- lands in the United States and Coastal Alaska.
Public holdings comprise 27 percent of all

MERCIAL FOREST LAND OWNER- eommerciM forests. National forests represent the
SHiP 49 most important class of public holdings, with 17

percent of the total commercial forest area. Other
NEARLY TI_REE-FOURTHS OF FOREST Federal holdings include 4 percent of the total, and

LAND IS PRIVATELY OWNED 6 percent is in State and local public ownerships.
In the eastern regions, where practically all

Largely as a result of past land policies that lands at one time passed into private ownership,
have favored small-scMe, fee-simple ownership, most of the commercial forest land is still in private
about 358 million acres, or 73 percent of the holdings. In the South, 91 percent of the com-
Nation's commercial forest land, is in private mercial forest area is privately owned and, in the
holdings (table 163 and fig. 94). Farm holdings North, 81 percent. In the West and Coastal
represent the largest class of ownership, with 34 Alaska, on the other hand, most of the commercial

_9Statistical data presented here pertain chiefly to forest land is still federally owned or administered;
sections or to the Nation as a whole. Statistics by States only 33 percent of the western commercial forests
and regions are given in the appendix, page 499. are in private holdings.

TABLE 163.---Ownership of commercial ]orest land in the United States and Coastal Alaska, by section, 1953

All sections

Type of ownership _, North South West Coastal
Alaska

Area Proportion

Private: Thousand Thousand Thousand Thousand Thousand
Forest industries: acres Percent acres acres acres acres

Lumber manufacturer .................. 34, 687 7. 1 3, 955 .18, 517 12, 215 ............
Pulp manufacturer .................... 23, 276 4. 8 9, 224 12, 188 1,864 ...............
Other wood manufacturer ............. 4, 419 . 9 924 2, 818 677 ............

Total ............................ 62, 382 12. 8 14, 103 33, 523 14, 756 ...........
Farm ....................................... 165, 217 33. 8 61,394 90, 143 13, 680 ..........
Other private .......................................... 130, 670 26. 7 66, 118 52, 943 11, 590 19

Total, all private ................................... 358, 269 73. 3 141, 615 176, 609 40, 026 19

Public:

National forest .............................................. 84, 759 17. 4 10, 282 10, 372 60, 660 3, 445
Indian 1........................................ 6, 965 1. 4 1,488 117 5, 340 20
Bureau of Land Management _................ 6, 298 1.3 72 154 5, 287 785
Other Federal ............................... 5, 102 1. 0 1,252 3, 553 297 ...........

Total, Federal ...................................... 103, 124 21. 1 13, 094 14, 196 71, 584 4, 250
State ............................................. 19, 169 3. 9 12, 546 1,857 4, 766 ..............

County .................................... 7, 048 l. 5 }Municipal and local ........................... 999 . 2 6, 786 626 635 ............

Total, all public ................................. 130, 340 26. 7 32, 426 16, 679 76, 985 4, 250

All ownerships ..................................... 488, 609 100. 0 174, 041 193, 288 117, 011 4, 269

i Because of different definitions of commercial forest land, figures for these ownerships may vary from published
figures of the public agencies concerned.
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Figure 94

PRIVATE LANDS CHIEFLY IN "Small" holdings of less th_n 5,000 acres are of
SMALL HOLDINGS particular importance. More than half of the

total commercial forest land in the country--or
265 million acres_is in these small private hold-The private commercial forest lands in the Na-

tion are widely dispersed in an estimated 4,510,500 ings (table 164 and fig. 95). A quarter of the
separate ownerships (table 164). Although indi- total commercial forest area is in private holdings
vidual holdings of forest land vary widely in size of less than 100 acres.
from 3 acres to more than 2 million, the average "Medium"-size ownerships of 5,000 to 50,000
private ownership is only 79 acres, acres of forest land account for about 7 percent of
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the total commercial forest area. There are about "Large" private holdings of more than 50,000
2,330 of these holdings, with a total urea of 35 acres of forest land number 283. They represent a
million acres, total area of 58 million acres, or 12 percent of all

commercial forests. Seven of these large owner-
TABL_ 164.--Number o:fprivate ownerships of corn- ships average 2,103,000 acres, and together in-

mercial :forest land and area owned in the United dude roughly 3 percent of the Nation's commer-
States and Coastal Alaska, by size oj holding and cial forest land, as shown in the following tabu-
section, 1953 1 lation:

ALL SECTIONS Commercial Average area
Ownerships forest area per ownership

Size class (acres) : (number) (million acres) (acres)
Propor- 50,000-250,000 ........ 233 24. 3 104, 000
tion of Average 250,000-500,000 ....... 30 10. 7 358, 000

Size of owner- Owner- Area com- size of 500,000-1,000,000 .... 13 8. 6 658, 000
ship (acres) ships mercial holding 1,000,000 plus ........ 7 14. 7 2, 103, 000

forest
area All classes ......... 283 58. 3 206, 000

i Thousand Since some owners hold land in more than one
i Number acres Percent Acres State, there are fewer medium and large owner-

Less than 100 1__ 3, 875, 093 121, 023 24. 8 31 ships on a regional or national basis than when
100-500 ........ 586, 467 97, 882 20. 0 167
500-5,000 ..... 46, 326 46, 378 9. 5 1, 001 size of ownership is determined by area owned-- _ - within a State. Table 165 thus shows 325 large

Total .... 4, 507, 886 265, 283 54. 3 59 owners on a State basis, rather than 283 as shown
5,000-50,000 3 __ 2, 339 34, 669 7. 1 I 14, 879 above on a national basis.
Over 50,000 _.... 283 58, 317 11. 9 I 206, 067

.....

Total .... 4, 510, 499 358, 269 73. 3 I 79 SMALL HOLDINGS CONCENTRATED

NORTH IN EAST

Less than 100 1_ 2, 316, 089 69, 338 14. 2 30 On a geographical basis, most of the private
100-500 ........ 224, 935 37, 608 7. 7 167 commercial forest lands in the northern and south-
500-5,000 ....... 12, 259 10, 214 I 2. 1 833 ern sections of the country are in small ownerships.

Total .... 2, 553, 283 1_1--_[ 4--------6In the West, on the other hand, only about half
5,000-50,000 %__ 563 I 8, 279 I 1. 7 ] 14, 705 the total area in private ownership is in these

Over 50,000 _.... 75 t 16,176 I 3.3 I 215,680 holdings of less than 5,000 acres (table 164 and
Total_ 2, 553, 921 1141, 615 I 291 0 55 fig. 95).--- In terms of numbers as well as area, private

SOUTH ownerships are concentrated in the East, with 57
percent of all private ownerships in the North

Less than 100 1_ 1, 476, 478 48, 315 9. 9 33 and 40 percent in the South. Only 3 percent of the
100-500 ......... 322i 414 52, 449 10. 7 163 private ownerships are located in the West and
500-5,000 ....... ! 26, 605 27, 428 5. 6 1, 031 Coastal Alaska. In the western regions, private

Total__ _1,825,497 28-_ -- 2-_.2 70 ownerships include an average of 310 acres of
5,000-50,000 2___ 1, 367 20, 140 4. 1 14, 733 forest land, compared witb 97 acres in the South
Over 50,000 _.... 156 28, 277 5. 8 181, 263 and only 55 acres in the North.

Comparisons of 1953 estimates with data from
Total .... 1, 827, 020 _9 _ 97 the 1945 Reappraisal show an increase of roughly

WEST AND COASTAL ALASKA 185,000 small owners (i. e., owners holding less

than 5,000 acres), although exact figures cannot
Less than 100 x_ 82, 526 3, 370 ! 0. 7 41 be determined because of changes in the basis of
100-500 ........ 39, 118 7, 825 1. 6 200 classification. There is some evidence of both
500-5,000 ....... 7, 462 8, 736 1. 8 1, 171 subdivision of small holdings since 1945 and some

Total .... _ 129, 106 19, 93i ...... _1- 154 consolidation of medium and large holdings.
5,000-50,000 3 __ 409 I 6, 400 1. 3 15, 648

Over 50,000 9.... 62113 , 714 I 2. 8 221, 194 FARM HOLDINGS LARGEST CLASS
Total .... 129, 577 "1_[ ...... 31--------_ OF OWNERSHIP

1 Number of ownerships shown for holdings of 3-100
acres in the East and 10-100 acres in the West. There are some 3,382,500 farm forestsmthree -

Ownerships in a given size class on a sectional basis do fourths of all private holdings of commercial
not add to national totals because holdings of a given forest land (table 166). Most of these farm forest
owner located in different regions were combined in deter-
mining number of ownerships on a national basis, ownerships are located in the North and South,

s Includes 286 ownerships in Coastal Alaska. with only about 64,000 in the West.



Figure 95

Forest industry holdings number about 23,450. sawtimber stands, and more young-growth stands,
Slightly more than half of these properties are in than the public lands. Sawtimber stands comprise
the South, about two-fifths in the North, and 33 percent of the 358.3 million acres of private for-
one-tenth in the West (table 166). In terms of ests, compared with 49 percent of the 130.3 million
number as well as acreage held, lumber manu- acres in public forests (table 167 and fig. 96).
facturers represent the principal type of owner Many of the private sawtimber stands are young-
in the forest industries, growth, moreover, while public sawtimber stands

Other private forest holdings, owned by a wide include a large proportion of the remaining old-

variety of individuals, groups, and corporations, growth timber.number about 1,104,800, or nearly one-fourth of all In the national forests is found the highest pro-
private forest ovcnerships (table 166). As in the portion of sawtimber stands 58 percent. The
case of farm forests, these miscellaneous private lowest proportion of 11 percent occurs on county
ownerships are concentrated in the North and and municipal lands. The differences in age and
South. size of timber in private and public stands mainly

MOST PRIVATE LANDS SUPPORT reflect the heavier cutting that has taken place onthe more accessible farm and other private forests,
YOUNG-GROWTH STANDS and the limited development of the relatively inac-

cessible national-forest and other Federal lands inTile privately owned lands in the United States
and Coastal Alaska include a lower proportion of the West.
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T Am_E 165.--Number of private ownership_ qf com'ynerc_;alfore_t land on a State and regional, sectional, or
9national basis in the United State_ _and 6oa_tat Alask'a, by size class, 1953

State basis _ Regional, sectional, or
national basis 2

Section and region

Small Medium Large Medium Large

North: Nu rnber Number Number Number Number
New England .......................................... 254, 378 160 33 141 31.
Middle Atlantic .............................. 764, 124 239 24 239 24
Central ............................................. 885, 984 83 4 83 4
Lake ....................................... 491, 774 93 23 87 21

Plains ............................................ 157, 023 20 ............ 20 ..............
Total ........................................................ I 2, 553, 283 595 84 563 75

South: (
South Atlaatic .............................. / 594, 165 268 25 244 23
Southeast ...................................... 777, 620 893 83 827 82
West, Gulf .................................. 453, 712 331 64 308 57

Total ........................................... 1, 825, 497 1, 492 172 1,367 156

West:

Pacific Northwest ........................... 83, 696 191 33 186 30
California ................................ 10, 307 141 16 141 16
Northern Rocky Mountains ............... 27, 130 39 9 37 9
Southern Rocky Mountains ................. 7, 687 58 11 56 11

Total .................................... 128, 820 429 69 409 62

Coastal Alaska ................................. 286 ...................................... ...........

All regions .................................... 4, 507, 886 2, 516 325 2, 330 283

Size of an individual holding determined by area held within a region, section, or the country as a whole. Num-
within a given State. Small=3-5,000 acres in East and ber of owners less on region than on State basis, and still
10-5,000acres in the West. Medium=5,000-50,000 acres, less on section or national basis because of duplication
Large= more than 50,000 acres, of owners.

Size of an individual holding determined by area held

, TABLE 166.--Number oj private ownerships on commercialjorest land in the United States and Coastal
i Alaska, by type oj ownership and section, 1953

Type of ownership All sections North South West Coastal
Alaska

Forest industries: Number Number Number Number Number
Lumber manufacturer ...................... 21,284 8, 053 11, 170 2, 061 ............
Pulp manufacturer ....................... 159 69 62 28 ............
Other wood manufacturer ................. 2, 009 705 973 331 ............

Total ................................. 23, 452 8, 827 12, 205 2, 420 ............
Farm ....................................... 3, 382, 502 1, 928, 752 1, 389, 804 63, 946 .............
Other private ................................ 1, 104, 773 616, 383 425, 152 62, 952 286

Total, all private ....................... 4, 510, 727 2, 553, 962 1, 827, 161 129, 318 286

Estimates available only on State basis; hence, figures given here exceed totals shown on a sectional and national
basis in table 164.
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TABLE 167. Proportion of commercial .forest land area in the various stand-size classes, by section and
type o9r ownership, United States and Coastal Alaska, 1953

All sections

Stand-size class Total National Other County
All owners Private public forest Federal State and

municipal

Percent Percent Percent Percent Percent Percent Percent
Sawtimber stands ................. 37 i 33 49 58 56 22 11
Poletimber stands ................. 35 38 25 24 21 34 29
Seedling and sapling stands ......... 19 20 17 12 12 29 42
Nonstocked and other areas ........ 9 9 9 6 11 15 18

All classes .................. 100 100 100 100 100 100 100

North South West Coastal Alaska

Stand-size class I
Private Public Private Public Private Public Private Public

Percent Percent Percent Percent Percent Percent Percent Percent
Sawtimber stands ....... 30 16 31 35 52 64 84 95
Poletimber stands ....... 39 34 41 38 25 20 11 2
Seedling and sapling

stands_. 23 36 20 17 12 10 5 2
Nonstocked and other

areas ................ 8 14 8 10 11 6 .......... 1

All classes ....... 100 100 100 100 100 100 100 100



OW_ERSI-IIP OF FOREST LAND AND TIMBER 2Q7

On a sectional basis, there is considerable varia- sawtimber volume; though comprising one-third
tion in types of stands held by both private and of the total commercial forest land, they support
public owners. Thus, in the North and South only 15 percent of the present sawtimber volume
about 30 percent of the private holdings support .(fig. 97). Forest industry and other private hold-
sawtimber stands (table 167). Public ownerships rags, constituting 40 percent of the total commer-
in the East average somewhat less sawtimber ares cial forest land, support about 38 percent of the
than the private lands, and include relatively total sawtimber volume.

large nonstocked areas. In the West, s_wtimber The national forests contain a high proportion
stands cover 64 percent of the public and 52 of the present volume of sawtimber. Although
percent of the private commercial forest ]and. these public lands account for only 17 percent of

the commercial forest area, they contain 37 percent

SAWTI[MBER ABOUT EQUALLY DISTRIB- of the total sawtimber volume. Other Federal,
UTIED BETWEEN PRFVAT_ AND P_JBLIC State, and local public holdings include about 10
OWNERSHIPS percent of the sawtimber.

Private holdings include most of the sawtimber
in the North and the Southmabout 90 percent of

Largely as a result of the heavier cutting that the total (table 168). In the West, on the other
has taken place on private holdings, the 73 percent hand, about 60 percent of the sawtimber is onof the commercial forest land in private owner-
ships supports only 53 percent of the sawtimber public lands, with 48 percent of the western saw-
volume and about 59 percent of the total growing timber in the national forests alone. Most of the
stock (tables 168 and 169). Farm forests are in sawtimber in Coastal Alaska also is on national-
relatively poor condition from the standpoint of forest lands.

:__z_,.; !__:_ ..............

................

....................... i_
.... i:i:,,iili111112 ii:_:%11:11_:i:i!i:_i,;);1;!_;;';'(.......

includesCoastalAlaska

Figure 97



All sectio:as

Type of ownership North Sout:h West Coastal
Alaska

Volume Proportion

Billion Billion Billion Billion BillionPrivate: bd.-fl. Percent bd.=ft. ! bd.:ft, bd.-ft, bd.-fl.

Farm ...................................... 308 15, 0 102 I 144 62 .........
Forest industries and other private ............ 772 37. 5 132 178 i62 O)

Total .................................. 1, 080 52. 5 234 322 524 @)

Public:
National forest .......................... 766 37. 2 13 23 647 83
Indian 2............................... 45 2. 2 2 (1) 43 (1)
Bureau Land Management 2.............. 80 3. 9 (1) I 73 6
Other Federal ........................... 10 .5 2 7 1 ...............

State ..................................... 64 3. 1 1.1 3 [ 50 .............

County and municipal ....................... 12 .6 4 1 7 ............

Total ....................................... 977 47. 5 32 35 821 89

All ownerships .................................... 2, 057 100. 0 266 357 1. 345 89

Less than 0.5 billion board-feet log rules, estimates for these ownerships may vary from
Because of differen% definitions of commercial forest, published figures of the public ageneies concerned.

land, and different cruising standards, specifications, and

TABLE 169.--Oumership o[ sawtimber and growing stock in the United States and (_bastal Alaska, by
softwoods and hardwoods, 1953

.....

Saw'timber Growing stock
Type of ownership

Total Softwoods Hardwoods Total Softwoods Hardwood,

Billion Billion Billion Billion Billion Billion
Private: bd.-ft, bd.-ft, bd.-ft, cu..ft, cu. ft. cu. ft.

Farm .................................... 308 140 168 103 0) ' 0)
Forest industries and other private ......... 772 579 193 201 @) (l)

Total 1,080 719 361 304 0) (1)

l)ublic:
National forest_ 766 740 26 163 152 11
Other Federal 135 127 8 28 25 :!
State__ 64 53 11 18 @) (L)
County and municipal 12 9 3 4 0) (1)

Total _ 977 929 48 (1) 0)

All ownerships .............................. 2, 057 1,648 409 517 355 16_

Not available.
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OVER HALF THE SOFTWOOD SAWTIMBEN the total. As indicated in table 166, there are an
ON PUBLIC LANDS estimated 23,452 forest industry ownerships in the

United States, including 21,284 lumber manu-

Distribution of ownership of softwood saw- facturers, 159 pulp companies, and 2,009 manu-
timber is especially significant, because softwood faeturers of other wood products.
species make up close to four-fifths of all timber
products cut in the United States and nearly as INDUSTRIAL LANDS CHIEFLY IN LARGE
large a proportion of prospective requirements. AND MEDIUM-SIZED HOLDINGS
At the present time, private forests support 44
percent of the softwood sawtimber (table t69). About two-thirds of the commercial forest land
About 45 percent of the total softwood sawtimber held by forest industries is in "large" ownerships
volume is on tile national forests, and 11 percent is of more than 50,000 acres (table 170 and fig. 98).
on other public holdings. "Medium" holdings include one-fourth of the

This distribution of volume implies large de- industrial forest area. "Small" holdings of less
pendenceon public timber in tim immediate future, than 5,000 acres account for about one-tenth of
In the long run, however, when the cut is obtained these industry lands.
solely from second-growth stands, it is to be Most of the pulp company holdings are in large
expected that private forests will contribute more ownerships. About half the lands of lumber
m proportion to their area and thus supply as manufacturers and a third of the area held by
much as three-fourths or more of the prospective other wood manufacturers are also in large hold-
future growth, ings. A general concentration in large and

Present hardwood sawtimber resources, unlike medium-sized holdings is evident in all sections
the softwood, are mainly found on private lands. (fig. 98) and in all regions except the Central
About 41 percent of the hardwood sawtimber States (table 171).
volume is on farms, 47 percent is on other private

lands, and 12 percent is in public holdings. INDUSTRIAL HOLDINGS CONCENTRATED

PROBLEMS RELATE TO BOTH TYPE AND IN THE SOUTH

SIZE OF OWNERSHIP Somewhat more than half of the 62 million
acres owned by forest industries is located in the

Both type of ownership and size of holdings, as South (table 172 and fig. 98). The balance of
well as possible relationships between these the area is divided about equally between the
factors, must be considered in appraising forest North and the West. Concentration of industrial
conditions and programs. Forest industry owner- holdings in the South is characteristic of all the
ships, for example, differ in many important forest industries, each havingsomewhatmorethan
respects from the large groups of farm and half its lands in this section. Extensive holdings
"other" private ownerships. Consequently, each of lumber manufacturers, including companies
class of ownership will be discussed separately, producing wood pulp and other products as well

as lumber, are also found in the West, with
FOREST INDUSTRY OWNERSHIPS relatively small holdings in the North. Holdings

of pulp companies and other wood manufacturers,
HOLDINGS OF LUMBER MANUFACTURERS on the other hand, are more extensive in the

PREDOMINATE North than ill the West.
Little information is available to indicate timber

Lumber companies, pulp companies, and other volumes present on the lands of forest industries.
primary manufacturers of wood products to- Forest industry lands account for 13 percent of
gether hold 62 million acres, or about 13 percent of all commercial forest land, but it is believed they
the commercial forest area (table 170). Lumber support a larger fraction of the timber volume.
manufacturers represent the largest class of Considerable areas of old-growth timber in the
forest industry, owners with 35 million acres, or Western States are held in industrial ownerships.
56 percent of all forest industry lands. Pulp In many cases, forest industries in recent years
companies own 23 million acres, or about 37 per- also have attempted to minimize cutting on com-
cent of these industrial holdings, and other wood pany lands in order to build up the quantity and
manufacturers own 4 million acres, or 7 percent of quality of timber on their holdings.



FOREST iNDUSTRIES

FARM

OTHER PRI_VATE

Figure 98.mOwnership of private commercial forest land in the United States. and size of holdings, 1953.
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TABLE 170.--Area owned and proportion of commercial .forest land, by private owner class and size of
holdings, in the United States and Coastal Alaska, 1953

AREA OWNED

Type of ownership Total Less than 100-500 500-5,000 5,000-50,000 Over 50,000
100 acres acres acres acres acres

Thousand Thousand Thousand Thousand Thousand Thousand
Forest industries: acres acres acres acres acres acres

Lumber manufacturer ............ 34, 687 467 1, 905 3, 137 10, 634 18, 544
Pulp manufacturer ............... 23, 276 ......................... 147 1,278 21, 851
Other wood manufacturer ......... 4, 419 23 225 137 2, 451 1, 583

Total ......................... 62, 382 490 2, 130 3, 421 14, 363 41, 978
Farm ............................... 165, 217 77, 781 59, 219 23, 132 4, 534 551
Other private ....................... 130, 670 42, 752 36, 533 19, 825 15, 772 15, 788

Total, all private .............. 358, 269 121,023 97, 882 46, 378 34, 669 58, 317

PROPORTION OF COMMERCI_.L FOREST

Forest industries: Percent Percent Percent Percent Percent Percent
Lumber manufacturer ............ 7. 1 0. 1 0. 4 0. 6 2. 2 3. 8
Pulp manufacturer ................ 4. 8 ....................... (1) . 3 4. 5
Other wood manufacturer .......... 9 (9 (9 (1) . 5 . 4

•Total........................ 12.8 .1 .4 .6 3.0 8. 7
Farm .............................. 33. 8 15.9 12. I 4.8 .9 .1
Other private ....................... 26. 7 8. 8 7. 5 4. 1 3. 2 3. 1

Total, all private .............. 73. 3 24. 8 20. 0 9. 5 7. 1 11. 9

'Less than 0.1 percent.

AREA OF INDUSTRIAL HOLDINGS SHOWS ally disposed of timberlands after logging by selling
MODERATE INCREASE them for agricultural or other purposes; by allow-

ing them to revert to local governments through
In recent years, many pulp companies and cer- tax delinquency; by selling them to the Federal

tain other forest industries have adopted aggres- Government; or by exchanging them for public
sire land-acquisition programs. Between 1945 timber, a practice which the Government has now
and 1953, for example, pulp company holdings largely discontinued. Only recently have profit
increased by 8.5 million acres. In the same possibilities in the growing of timber crops and
period, however, lumber company holdings de- the need to hold timberlands for protection of
clined by nearly 2 million acres, largely through permanent plant investments become generally
transfer to pulp companies. The net acquisition recognized throughout the forest industries.
of 6.6 million acres by pulp and lumber manufac-
turers combined in the 8-year period 1945-53 thus PRODUCTIVITY OF ]FOREST INDUSTRY
amounted to an increase of 13 percent. HOLDINGS RELATIVELY HIGH

The comparatively small acreage of land held
by forest industries partly reflects the historical Productivity of recently cut lands is relatively
practice of obtaining stumpage, logs, pulpwood, good on forest industry holdings in comparison
or other products from other private land and with other types of ownership (table 173). 5o On
from public land through contract or open-market pulp company lands, 84 percent of the recently
purchase. Most small sawmill operators, for cut area qualified for the upper productivity class,
example, own no timberland and depend on pur- 15 percent for the medium class, and only I percent
chased stumpage. The major part of the United

States' pulpwood cut also is obtained from non- _ For a detailed discussion of concepts and findings
industry lands, relating to productivity, see Productivity of Recently Cut

Until about 1930, lumber manufacturers gener- Lands, page 223.
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Alask'a, by _egion and size c[a,98 of ow_er's£_?, t958

l Total Forest industry ownerships
CO3ffl_leI °-

Section and region cial
forest Under 100-. 500- 5,000- Over
land Total 100 500 5,000 50,000 50,000

acres acres acres acres acres

North: acres acres acres acres acres acres acres
New England .................. 30, 658 8, 178 61 198 371 1,023 6, 525
Middle Atlantic ................ 42, 225 2, 069 59 228 284 493 1, 005
Lake States .................... 53, 272 3, 039 36 62 102 639 2, 200
Central ....................... 42, 394 817 56 66 347 97 251
Plains ........................... 5, 492 ...........................................................................................

Total ......................... 174, 041 14, 103 212 554 1, 104 2, 224 9, 989

South:
South Atlantic ................ 46, 152 5, 614 109 583 226 1,518 3, 178
Southeast .................... 94, 985 15, 443 96 299 626 4, 600 9, 822
West Gulf ...................... 52, 151 12, 466 49 383 356 2, 353 9, 325

Total ......................... 193, 288 33, 523 254 1, 265 1,208 8, 436 22, 360

West:
Pacific Northwest .............. 45, 365 8, 880 24 231 503 2, 083 6, 039
California .................... 17, 317 3, 389 ............ 55 231 1, 486 1,617
Northern Rocky Mountain ..... 33, 840 2, 331 ............ 21 351 251 1,708
Southern Rocky Mountain .... 20, 489 156 ......... 4 24 6 122

Total ...................... 117,::=011 14, 756 24 311 L 109 3, 792 9, 520

Coastal Alaska ..................... _4, 269 ............................................................... ____

All regions ........................ 488, 609 62, 382 490 2, 130 3, 421 14, 363 41, 978

a Area in a given size class on a regional basis does not bined in determining size class of ownerships on a sac-
add to sectional or national totals because holdings of a tional basis.
given owner located in different regions have been corn- 2 Area owned by forest industries in Coastal Alaska

was not reported.

for the lower class, as shown by the following On holdings of lumber and other wood manufac-
tabulation: turers, the record was nearly as favorable. On

these holdings, about 73 percent of the recentlyProportionofrecentlycut landin
productivity class cut area was qualified for the upper productivity

Upper Medium Lower class and only about 5 percent for the lower class.
(percent) (percent) (percent) Relatively little difference was evident from sec-

Lumber manufacturer: tion to section within each industry, except forNorth .................... 68 24 8
South ..................... 69 23 8 lands owned by pulp and other wood manufac-
West .................... 78 19 3 turers in the North. There, the proportion of

........ recently cut areas in the various productivity
All regions ............. 73 21 6 classes was lower than for similar industrial lands

Pulp manufacturer: in other sections.
North ...................... 66 33 1 Productivity of recently cut lands on forest in-
South ................... 96 4 (q dustry properties averaged higher on the medium
West ...................... 94 1 5 and large holdings than on the limited areas of

All regions ............. 84 15 1 small industrial ownerships (table 174).
In most instances, productivity of recently cut,

Other wood manufacturer: land for industry holdings was also substantially
North ................... 53 38 9 better than for farm and other private holdings
South ................... 78 22 (D that currently supply the major part of the rawWest ..................... 73 9 18

material for forest industry. This is believed to
All regions ............. 73 23 4 reflect a widespread interest in permanent timber

Less than 0.5 percent, growing by the forest industries and the fact that



TABLE 172.--Area of commercial forest land owned companies and far more than the average of 2
byforestindustriesinthecontinental United States, percent of all private owners. Stand-improve-
by region and type oJ industry, i953 ment efforts were especially important on pulp

company lands in the South.
Total Lure- Other Forest industries are also making a large contri-
forest ber wood bution to fire protection on timir lands by supple-

Section and region indus- [ mann- manu- menting the efforts of public fire control agencies.
tries [ fac- fac- In 1952, private expenditures for fire control,

rarer turer derived to a large extent from industrial forest
....... owners, amounted to $10,500,000, or 17 percent of

Thou- Thou- all expenditures for organized fire control.
sand sand sand To an increasing degree, the larger privateNorth: acres acres acres

New England ....... 8, 178 1, 002 336 timber owners are cooperating in the detection
Middle Atlantic ..... 2, 069 977 203 and control of insects and disease, and in many
Lake States ......... 3, 039 1, 435 109 areas forest industry is salvaging timber killed by
Central ............. 817 ' 541 276 insects or other destructive agents.

Total ............ 14, 103 3, 955 924 Tree planting programs of forest industries have
_-- also been steadily expanding. In 1953, the forest

South: industries in tile United States planted 220,000
South Atlantic ...... 5, 614 2, 620 391 acres, or 31 percent of the total area of new planta-
Southeast ........... 15, 443 6, 587 1, 893
West Gulf .......... 12, 466 9, 310 534 tions. Industry plantings of about 1 million acres

_--- represented 12 percent of tile total area planted
Total ........... 33, 523 18, 517 2, 818 up to and including 1953. About 90 percent of

-- the industry plantings in 1953, and 75 percent of
West:

Pacific Northwest .... 8, 880 6, 858 341 all existing plantations, were located in the South.
California ........... 3, 389 3, 076 140
Northern Rocky

Mountain ......... 2, 331 2, 131 190 TABLE 173.--Productivity qfrecently cut commercial
Southern Rocky .forest land in the United States and Coastal

Mountain ......... 156 150 6 Alaska, by type oJ ownership '

Total ........... '14, 756 12, 215 677
Proportion of area by

All regions' ........... 62, 382 34, 687 4, 419 productivity class
Type of ownership

1 Area owned by forest industries in Coastal Alaska was Upper Medium Lower
not reported.

Private:
small sawmill operators, pulpwood contractors, Forest industries: Percent Percent Percent
and other loggers generally cut purchased timber Lumber manufacturer .... _ 73 21 6

on farm and other private forests with less care Pulp manufacturer ....... 84 15 1

than on company lands. Farmers and other Other wood manufacturer_ 73 23 4

private owners usually sell their timber without Average .............. 77 19 4
cutting restrictions, and in such cases logging op- Farm .................... 41 37 22
erators frequently leave the land in relatively poor Other private .............. 52 28 20

condition for continued timber production. Average................... 56 29 15

MANAGEMENT PROGRAMS ADOPTED Public:
National forest, ............ 81 16 3

BY FOREST INDUSTRY Bureau of Land Manage-
ment ..................... 80 15 5

In an effort to improve both the quantity and Indian ..................... 74 25 1
quality of timber growth, many pulp companies Other Federal .............. 80 16 4

and certain other forest industry owners have been State 77 18 5
investing in stand-improvement measures such County .................... 76 24 .....
as cull tree removal and release cutting in both Municipal and local ........ 93 6 1

natural and planted stands. Thus, in the period Average .................. 80 17 3

1947-53, 45 percent of the pulp manufacturing
All ownerships ............... 65 24 11

companies, with 58 percent of all pulp company

lands, were applying some form of stand improve- _ Recently cut lands (or operating area) in an ownership
ment on a part of their ownerships. This was is the area of forest types in which there was some corn-

considerably in excess of the efforts by lumber mercial cutting in the period 1947-54.



[FABLE 174. Productivity of recently cut private commercial forest lan_Z w_ _he con_i_r_enta_ United States, by
type and size class of ownership

Forest industry

Private Other

Size and productivity classes owner- Lumber Pulp Other Farm private
ships Total manu- mamu- wood

facturers facturers manu°
facturers

Less than 5.,090 acres: Percent Perceng Percent Percent Percent Percent Percent
Upper ........................ 40 48 48 22 62 40 41
Medium ..................... 36 36 35 75 38 38 31
Lower ........................ 24 16 17 3 .......... 22 28

5,000-50,000 acres:
Upper .......................... 64 74 74 79 73 55 56
Medium .................... 26 20 20 12 24 29 31
Lower ....................... 10 6 6 9 3 16 13

More than 50,000 acres:
Upper ...................... 78 81 78 84 74 84 69
Medium .......................... 18 17 19 15 18 16 21
Lower .............................. 4 2 3 1 8 .......... 10

All size classes:
Upper ........................... 56 77 73 84 73 41 52
Medium ..................... 29 19 21 15 23 37 28
Lower ...................... 15 4 6 1 4 22 20

Recently cut lands (or operating area) in an ownership cial cutting in the period 1947-54.
is the area of forest types in which there was some commer-

For the country as a whole, however, acceptable Revenue Code have made timber growing more
plantations in 1952 totaled only 5.2 million acres, attractive and have provided an important in-
while the plantable area amounted to about 52 centive for more aggressive forestry programs.
million acres. The futureneed for planting applies The tax amortization program, initiated at the
in all sections and all ownerships, outbreak of the Korean War, permitted write-off

over a 5-year period of such part of the investment
SEVERAL FACTORS FAVOR INDUSTRIAL in new industrial facilities as was certified as

FORESTRY essential to the national defense during the
emergency. As a result, rapid expansion of plant

The rapid expansion of forestry programs by the capacity was encouraged.
timber industries reflects an increasing recognition Local property taxes on forest land and timber
of the present and prospective profitability of have in general been less onerous in recent years,
timber growing in favorable areas. In addition, partly because such levies have tended to lag
in many cases companies with large investments behind the upward movement of timber values
in pulp mills or other wood-using plants have been and the general price level during inflationary
acquiring land and adopting intensive programs periods. Yield taxes and other special forest tax
of tree planting and other forestry measures in laws favoring forest enterprise are in effect in
order to provide dependable future supplies of raw many of the States.
materials. Credit secured by forest land and timber is

The increasing effectiveness of public fire control becoming increasingly available. A number of
programs has tended to stimulate tree planting life insurance companies in the forest credit field
and other forestry efforts on private lands. Ade- make loans for terms up to 30 years. National
quate capital in general has been readily available banks, under legislation adopted in 1953, are
to the forest industries for land acquisition and authorized to make loans secured by forest tracts
improvement. Stability of land tenure through for terms up to 10 years.
corporate organization, and integration of timber Insurance of standing timber against loss by
growing with utilization in pulp :mills and other fire has long been advocated as a stimulus to forest
manufacturing plants, also represent significant credit and investment. During the past 2 years.
reasons for the widespread growth of industrial such insurance has for the first time been ag-
forestry, gressively promoted by a group of commercial

Financial factors are also playing a part in the insurance underwriters.
development of industrial forestry. Capital gains Outstanding progress has been made by in-
provisions, adopted in 1943, of the Internal dustries in the South and Pacific Northwest,
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where timber growing, production, and market, FARM AND OTHER PN1VATE OWNERSHIPS
factors have been relatively favorable, but all INCLUDE 'rI-_EE_Fi[F_£HS OF COMMER-
sections have shared in the advance of industrial
forestry. CIAL FOREST LAND

Industry faces certain problems in further The commercial forest land in farms and private
expansion, such as increasing difficulty in acquit- ow_lerships other than forest industries amounts to
!ng timber tracts of substantial size and _ large 296 million acres, or 61 percent of the total corn-
increase in forest land prices. In some areas, mereial forest area in the United States and
moreover, there is considerable local opposition Coastal Alaska (table 163).
toward large company acquisition. The pulp Farm holdings, which include lands owned
industry in some cases has attempted to meet this both by farm operators and by other private
problem by maintaining a market for wood pro- owners who lease lands to farm operators, repre-
duced by farmers and other small owners, by sent the largest class of forest ownership. Farm
selling sawtimber produced on company lands forests total 165 million acres, or 34 percent of the
to small local sawmills or other local wood users, totM commercial forest land. 5_ "Other" private
and by providing technical forestry assistance to ownerships include 131 million acres, or nearly
small landowners and timber operators, as much as the farm holdings.

Although industry holdings comprise only 13 Nearly tlalf of the farm and other private
percent of the co:m:merci_l forests, they include holdings, 143 million acres, is in the South (table
some of the most accessible, productive, and well- 175). There is also a large concentration of 128
managed forests_a significant part of the Nation's million acres of such private holdings in the North.
timber resources. These industrial ownerships, The western regions include only 25 million acres
therefore, must be counted on to supply a sizable of farm and other private holdings. The acreage
share of the Nation's future wood requirements, of private ownerships in Coastal Alaska is negli-

Forest industry :may be of even larger signifi- gible.
cance through demonstration, education, and Farm holdings are particularly numerous in the
assistance to other private forest landowners who Central and South Atlantic Regions, where theyaccount for more than half of the commercial
supply most of tim raw material for wood-using
plants. The forest industries also are in a position forest land (fig. 99). In the Northeastern States,"other" private owners hold more titan half of the
to influence the cutting practices of the independ- commercial forest area (fig. 100).
ent logging operators who cut timber on farm and

other private forest ownerships for delivery to FARM AND OTHER PRIVATE HOLDINGS

wood-manufacturing plants. MOSTLY SMALL

FARM AND OTHER PRIVATE There are approximately 3.4 million farm forest
ownerships in tim United States and 1.1 million

OWNERSHIPS other private ownerships, or a total of 4,487,000
separate holdings (table 175). About 57 percent

The characteristics of the owners of farm and of these holdings are in the North, 40 percent in
miscellaneous "other" private holdings, the forest the South, and 3 percent in the West. In both
problems they face, and the opportunities open North and South, the number of farm ownerships
to them in general differ from those of public considerably exceeds that of other private owners,
and forest industry owners. Farm and other whereas they are about equal in the West.
private ownerships include crop farmers and "Small" forest holdings of less than 5,000 acres
livestock ranchers, business and professional in farm and "other" private ownerships aggregate
people, housewives, wage earners, mining and about 259 million acres, or 88 percent of all corn-
land holding companies, and a wide v_riety of mercial forest lands in these ownership classes
other owners. Some of these owners manage their (table 176). "Medium" holdings of 5,000 to
lands for the production of stumpage. Some 50,000 acres of forest land aggregate 20 millionacres. "Large" ownerships of more than 50,000
farmers operate small sawmills but derive most acres contain 16 million acres of forest land.
of their income from nontimber sources and hence The farm ownerships on a nationwide basis
are included in the "farm" category. Although average only 49 acres in size. The average farm

most farm and other private owners are interested 5tAn increase in estimated area of farm ownership from
primarily in occupations other than timber growing 139 million acres in the 1945 Reappraisal to 165 million
and manufacture, they represent the principal acres, and a decrease of "other" private holdings from
class of forest ownership in terms of area and 155 to 131 million acres, is believed to be attributablelargely to changes in definitions of farms and farm wood-
potential yield, lands.



T_BLE 175.--Number and area off arm and "other" private ovmership8 of commercial forest land in the
United S'tate_ and Coastal Alaska, by section and region, 1953

Total farm and
"other" private P'arrn "Other" private

Section and region .......

Owner- Owner- Area Owner-
ships Area ships ships Area

Thou- Million Thou- Million Thou- Million
North: sands acres sands acres sands acres

New England .............................. 252 21 94 6 158 15
Middle Atlantic .......................... 762 35 544 12 218 23
Lake States ............................... 491 29 371 15 120 14
Centra,1 .................................. 883 38 767 24 116 14
Plains ..................................... 157 5 153 4 4 1

Total ................................ 2, 545 128 1,929 61 616 67

South:
South Atlantic ............................... 591 36 475 30 116 6
Southeast ................................ 774 72 617 46 157 26
West Gulf ................................... 450 35 298 14 152 21

Total .............................................. 1, 815 143 1, 390 90 425 53
West:

Pacific Northwest:
Douglas-fir subregion .................. 66 6 39 3 27 3
Pine subregion ....................... 16 4 6 2 10 2

Total ............................ 82 10 45 5 37 5
California ................................. 10 5 3 2 7 3
Northern Rocky Mountain ................ 27 6 11 4 16 2
Southern Rocky Mountain ................. 8 4 5 3 3 1

Total ..................................... 127 25 64 14 63 11

Coastal Alaska ................................... (1) (t) : .... 1...... 1_5- (1) (x)Total, all regions ............................. 4, 487 296 j _,-_ , 1, 104 131

t Includes 286 "other" private owners with 19,000 acres of commercial forest land.

vlaABLE176.--Number o/farm and "other" private ownerships o9¢commercial forest land and area owned in
the United States and Coastal Alaska, by size o[ holding, 1953

Total farm and Farm Other private
"other" private

Size of holding (acres)

Owner-ships Area Owner-ships Area Owner-ships_ Area

Thousand Thousand Thousand
Thousands acres Thousands acres Thousands acres

Less than 10 t 796 5, 058 671 4, 163 125 89_
10 to 20_ 864 12, 168 742 10, 239 122 1, 92 c
20 to 30_ 580 13, 699 485 11, 205 95 2, 494
30 to 40 ..... 368 12, 390 279 9, 386 89 3, 004
40 to 50_ 354 15, 288 197 8, 453 157 6, 83_
50 to 75_ 513 30, 071 324 18, 734 189 11, 337
75 to 100_ 389 31, 849 193 15, 601 196 16, 24_

Total 2 3, 864 120, 523 2, 891 : 77, 781 973 42, 74_

500100t° 500 _._.i-]]_-]]]]]-]-_]]]-]-]--_---- ]to5,000..... 95,75242, 957 { 59,219 }23, 132 [[ 36,53319,82_
5,000 to 50,000_ 623 20, 306 492 4, 534 131 | 15, 772
50,000 and larger_ 16, 339 551 15, 78_

tAll holdings 2 4, 487 295, 877 3, 383 165, 217 1, 104 130, 66t3

_ East only. 2 Excludes 10,000 acres in Coastal Alaska for which breakdown was not available.



Figure 99

holding of 32 acres in the North is considerably Holdings of Less Than 100 Acres
smaller than the nationwide average. In the Predominate
South, farm forests average 65 acres, and in the
West 214 acres (table 175). "Other" private The very small holdings of less than 100 acresaccount for 3.8 million out of 4.5 million holdings,
holdings average 118 acres in the country as a or 86 percent of the total number of farm and
whole--over twice the average area of farm forests. "other" private ownerships (table 176). They
In the North, "other" private holdings average include about 121 million acres, or 41 percent of
109 acres, in the South 124 acres, and in the West the total area in this large ownership class.
184 acres. Nationwide, these holdings of less than 100 acres



Figure 100

United States North South We_t
represent one-fourth of all commercial forest lands, s_e offarm holding (acres) (percent) (percent) (percent) (percent)
or approximately as much as all public holdings Less than 100...... 47 64 41 14
combined. 100 to 500 ......... 36 32 39 32

Nearly half of the total acreage of farm owner- 5oo to 5,000 ....... 14 4 16 41

ships is in holdings of less than 100 acres. An 5,000 to 50,000..... 3 (1) 4 9
especially large proportion of 64 percent is found 50,000 and larger___ (1) ........ 4
in the North and a low proportion of 14 percent Total ........... 100 100 100 100
in the West: 1Less than 0.5 percent.



{3W2gER'SHIP OF FOREST LAND AND TIMBEiB 309

The tabulation also shows that medium and large Where forestry assistance programs require
farm forest holdings of more than 5,000 acres are personal contact with forest owners, problems
concentrated in the West. arise because of the lane number of owners and

In the ease of "other" private holdings, about ttae relatively high cost per contact. Whenresources available for such assistance are limited,
one-third of the total acreage is in ownerships the question of priorities is of importance. Prior-
of less than 100 acres: ities might be given to areas of low productivity,

for example, lands subject to accelerated erosion,
United or to softwood-producing lands. Forestry assist-Size of "other" private hold- States North South West

ing (acres) (percent) (percent) (percent) (percent) ance programs might be made more effective by
Less than 100 ....... 33 46 21 12 concentrating required personal contact on hold-
100 to 500 ............ 28 26 30 27 ings above some minimum acreage.
500 to 5,000 ....... 15 10 22 17
5,000 to 50,000 ..... 12 9 16 13 Thus, if farm and other private holdings under
50,000 and larger___ 12 9 11 31 30 acres were excluded from the priority group of

Total .......... 100 100 100 100 owners, half of all the farm and other private
owners, or2,240,000 holdings, could be left out with
a loss of coverage of only 6 percent of the total

As indicated in the tabulation, large and medium- commercial forest land. Some production from
size "other" private ownerships are found in all the smaller properties could be expected in any
sections, with the West having the highest propor- case, and concentration of efforts on the larger
tions in large ownerships, more productive holdings might significantly in-

crease output.

Half the Farm and "Other" Private

Ownerships Include 6 Percent of FARM FORESTS SUPPORT RELATIVELY

Commercial Forest Land Low TIMBER VOLUMES

Ownerships of less than 30 acres number about Tim commercial forest land in farm ownerships
2.2 million, or half the total number of all farm comprises 34 percent, of all commercial forest

land but contains only 15 percent of the presentand "other" private holdings, but these very
small ownerships account for only 6 percent of the sawtimber volume and 20 percent of the total
total area of commercial forest land: growing stock (tables 168 and 169). On the

average, farm ownerships support only 1,900

Farm and"other"private board-feet per acre, compared with 4,000 board-
ownerships, cumulative Percent of total feet for "industrial and other private" holdings,commercialforest ",

Size of holding (acres) (thousands) (percent) Zand,_,n_ati_e and 4,200 board-feet for all ownerships. Although
Under 10............ 796 18 1 farm holdings in general are accessible and of
Under 20 ............ 1, 660 37 4
Under 30 ............ 2, 240 50 6 relatively good timber-growing quality, they are
Under 40 ............ 2, 608 58 9 in comparatively poor condition.
Under 50 ............ 2, 962 66 12 Information regarding timber volumes on
Under 75 ............ 3, 475 77 18
Under 100 ........... 3, 864 86 25 "other" private lands is available only for the

combined holdings of forest industries and other
All holdings .... 4, 487 100 61 private owners, partly because of the difficulty of

collecting accurate data and because differences
The small size of farm and "other" private in owner categories have only recently been con-

ownerships represents a real obstacle to attain- sidered of primary importance. These lands
ment of intensive forest management. Incomes support considerably larger volumes on the average
from small holdings are necessarily limited and than do farm holdings, as already indicated.
usually infrequent. Small forests cannot support Industrial holdings are believed to support
full-time timber managers and must of necessity heavier volumes on the average than do "other"
be managed as sideline enterprises, private holdings. But the fact that the latter
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make up about _wo-thirds of _ie _,ombined hold- Other Pri_ate Ownerships Represent
ings suggests that they too supporb significantly
heavier stands of sawtimber than do farm holdings° Many Occupations

The diversity of occupations of _'other" private
PRIVATE OWNERSHIPS ARE forest landowners, as determined by independent

HlgTEROGENEOUS ownership studies in a number of sample areas, is
illustrated in _able 177. Although definitions used

Farm fores_ owners engage in many _ypes of in these studies differed so:mewh_t and percentages
crop and livestock farming. The miscellaneous consequently are not strictly co:reparable, in all of
"other" private owners vary even more as _,o
occupation, residence, intent of ownership, and the areas studied business and professionM people
interest in forestry. Management decisions of .made up the principal (:lass of "other" private own-
these miscellaneous owners undoubtedly are af- er in terms of forest area held. This was also fre-
feeted by these factors, but which factors are of quently true in terms of number of owners. In-
most importance from the standpoint of designing eluded in business and professional classes were
forestry programs is not fully known at this time. lawyers, teachers, physicians, merchants, sales-

TABLE 177.--Distribution of number oj "other" private owners of commercial forest land and of areas owned,
by occupational groups, in selected areas of the United States '

23 New England Tennessee Central Missis- 5 areas in Arkan- Northwest Call-
towns 2 Valleya sippi 4 sas, Louisiana, fornia 6

()ccupational group and Mississippi 5

[ Area Owaers Area Owners Area Owners Area( )wners Area Owners
I

Business and profes- Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
sional people ......... 31. 3 36. 7 23. 5 35. 9 18. 4 48. 1 38. 6 51. 4 38. 5 68. 0

Wage and salary
earners 27. 0 14. 5 50. 4 26. 4 57. 5 18. 5 24. 8 17. 2 22. 5 5. 8

Housewives ............ 15. 1 10. 5 19. 3 15. 1 18. 0 23. 8 22. 9 17. 0 7. 2 2. g
[¢etired persons ........ 15. 4 16. 6 (7) (7) (7) (7) 13. 7 14. 4 18. 5 9. 4
)ealers in forest land__. 4. 3 5. 5 (7) (7) 1. 1 2. 8 (7) (7) (7) £)
Nonforest industries .... 1. 1 5. 9 1.4 15. 1 (7) £) (7) (7) (7) (7)
Miscellaneous ................. 5. 8 10. 3 5. 4 7. 5 5. 0 6. 8 ................ 13. 3 13. fi

,

Total .................... 100. 0 100. 0 100. 0 100. 0 10O. 0 100. 0 1O0. 0 100. 0 10O. 0 100. fl

....... I - =1 --_ Number Acres Number Acres Number Acres Number Acres Number Acres
Size of sample ............ 1,387 160, 873 300 (s) 350 (9 306 31,507 (9 (s)

_Excluding farm, forest industries, and unclassified 5Source: Private Forest Land Ownership and Manage-
ownerships, ment in the LobloUy-Shortleaf Type in Southern Arkansas,

2Source: The Ownership of Small Private Forest-Land Northern Louisiana, and Central Mississippi, by H. H.
Holdings in 23 New England Towns, by Solon Barraclough Chamberlin, L. A. Sample, and Ralph W. Hayes. La.
and James C. Rettie. U. S. Forest Serv. Northeast. Agr. Expt. Sta. Bul. 393. Baton Rouge, La. 1945. The
Forest Expt. Sta. Paper 34. 1950. [Processed.] Limited to business and professional group included teachers, lawyers,
holdings of 10 to 12,000 acres of which only 3 were larger physicians, preachers, pharmacists, salesmen, bankers,
than 5,000 acres. The business and professional group and gasoline filling station operators. The area distri-
included owners of recreational businesses, banks and bution was based on acreage of pine land owned rather
other financial units, and students. Miscellaneous owners than on total commercial forest land.
included clubs, institutions, and unset.tled estates. 6 Estimate obtained by combining statistics from Owner-

a Source: Private Forest Management in the Tennessee ship and Use of Forest Land in the Coast Range Pine Sub-
Valley, by Tenn. Val. Authority. Norris, Tenn. 1954. region of California with statistics from Ownership and
The business and professional group included mercantile, Use of Forest Land in the Redwood-Douglas-Fir Subregion
professional, and financial owners, of California. both by Adon Poll and Harold L. Baker.

4Source: Private Forest Landownerships and Manage- U.S. Forest Serv. Calif. Forest and Range Expt. Sta. Tech.
ment in Central Mississippi, by Lee M. James, William Paper 2, 1953; and Tech. Paper 7, 1954. [Processed.]
P. Hoffman, and _lonty A. Payne. Miss. Agr. Expt. Sta. 7 No separate estimate given. If identified, these owner-
Tech. Bul. 33. State College, Miss. 1951. Retired per- ships might have been included in "Miscellaneous" occu-
sons were included in other groups according to their pational group.
former occupations. The miscellaneous group included s Not published.
unsettled estates, banks, churches, clubs, and unemployed
workers.
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men, bankers, owners of recreational resorts, and timber as equal to other interests, but, for more
other businesses, than 80 percent of the owners, interest in timber

Wage earners constituted the second most ira- production was no more than secondary.
portant group of owners in most of the study

areas. Housewives were third in importance in Length of Tenure of Forest Land
many areas. Retired persons likewise were of
considerable importance, although the ctassifica- Varies Widely
tion used in some studies did not include retirees
as a separate group. Additional types of owners The length of time land is held by a given
of varying local importance included public owner varies widely. In the New England study,
utilities, real estate dealers, various nonwood- 23 percent of the farm and "other" private
using industries, estates, churches, clubs, institu- owners had held their property less than 3 years,
tions, etc. In some areas not considered in the and 41 percent less than 9 years. About one-
studies referred to in table 177, it is known that third of all owners, with 42 percent of the acreage,
mining companies, timber-growing enterprises, had owned their land for more than 19 years.
and railroads represent important types of "other" In the Tennessee Valley, only 19 percent of private
private owner, forest owners had held their lands for 20 yearsor more.

Occupations of Most Private Owners Farmers Mostly Resident Owners:
Not Connected With Forestry Many Other Owners Absentee

Most farm and "other" private owners are en- Most farmers and some "other" private forest
gaged in occupations not directly connected with owners reside on their forest properties, others live
timber growing. There are some exceptions, in- nearby, but many live at a considerable distance.
cluding timber holding companies and certain In the New England study, for example, about
farmers and others who manage their land for half of all the private forest owners resided in the
timber crops which they sell as stumpage or round town where their forest property was located.
forest products to the forest industries. Some These sample towns varied in total land area from
owners classed as farmers also operate small saw- about 5 to 70 square miles. In northwestern Call-
mills as a supplementary enterprise, or find part- fornia, only 50 percent of the private commercial
time employment off the farm in forest industries, forest land was held by owners residing within the
Thus, in the Mississippi study cited in table 177, same county; 50 percent was held by owners
7 percent of the farmers, with 26 percent of the residing outside the county, including 8 percent
forest land in farm ownerships, either operated held by owners living outside the State.
small sawmills or otherwise obtained a substantial

share of their income from the sale of forest Individual Ownerships Predominate
products during the year of the ownership survey.

According to data for a few sample areas, In the New England study, 93 percent of the
many farm and "other" private forest landowners private holdings (including lands of forest in-
do not recognize timber values as a primary dustries) were classed as individual ownerships;
reason for holding forest land, and to most of these represented 69 percent of the total forest
these owners timber growing is at best a sideline acreage. Only 4 percent of the owners were
enterprise. Perhaps this is to be expected since corporations, including wood manufacturing corn-
most farm and other private owners earn their panics, although these accounted for 28 percent
livelihood primarily in occupations outside the of the total acreage. About 3 percent of the
forest industries. Many owners have more than owners were classed as estates.
one reason for holding forest land. Some owners In the Arkansas-Louisiana-Mississippi area,
have difficulty in defining any reason at all. 84 percent of the farm and "other" private owners

In the New England study, timber values were were classed as individuals, 11 percent as estates,
recognized as one of the primary reasons for 3 percent as partnerships, and 2 percent as cor-
ownership by 65 percent of the farmers and only porations. In some regions such as the Lake
35 percent of the "other" private owners. Rec- States, there are numerous hunting camps and
reation, satisfaction in owning land, residence, other recreational properties in group ownerships,
and speculation were all cited as important reasons and some properties are held in undivided owner-
for forest land ownership. In the Tennessee ships.
Valley, timber production was found to be of A significant number of owners are housewives,
major or primary interest to only 3 percent and some owners in other occupational groups are
of all private forest landowners, including a women. In the Arkansas-Louisiana-Mississippi
limited number of owners of wood-using plants, study, for example, women made up 18 percent
Thirteen percent of the owners cited interest in of the farm and other private owners, and their
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holdings accounted for 12 perce_C ef t}_e total acres show sigr_ificantly smaller proportions of
forest area. recently cut h_nds in the uppe:r productivity class

With regard to age distributio,, i:a the New than the medium holdir_gs, and these in turn show
England study 32 percent of the owners we>e more smaller proportio_s t har_ the ]srge ho]dings:
than 60 years of age. These older owners were Proportionofrecen@/cutlandin
concentrated in the retired and housewife groups. ±)_oa._eti_tydas,
The age class of 40 to 60 years accounted for 55 v_e_ Me_i,,_ Lower
percent of the owners. Those less than 40 years ow_,e_s_,_andsizeqfholding(acres) (percenO (percenO (percenO
of age made up only 13 percent of a]l owners. Farm"

Both farm and other private owners obtain Small (less than 5,000) ..... .40 38 22Medium (5,000 to 50,000) 55 29 16
possession of forest lands chiefly by purchase. Large (over 50,000) ........ 84 16 ....
In the New England study, for example, 77 per- - --
cent of tile farm and 74 percent of other private All holdings ................ 41 37 22

owners acquired their lands by purchase, 24 ....=: -_: --
percent by inheritance, and 1 percent by other Other private:Small (less than 5,000)__ 40 32 28
means, chiefly foreclosures by banks and financial Medium (5,000 to 50,000) 56 31 13
institutions. Inheritance and gifts were of especial Large (over 50,000) ........ 69 21 10
importance in the ease of housewives. -....

"Other" private ownerships thus include a wide All holdings ............. 52 28 20
variety of individual and corporate owners with
widely differing characteristics. A more or less The conclusion that cutting of farm and other
typical owner might be represented, for example, private forests generally results in low productiv-
by a businessman who resides in a small city near ity is supported by evidence from some of tile
a forest property that he purchased about 12 earlier surveys (table 177). In Arkansas, Louisi-
vears ago for a combination of occasional timber ana, and Mississippi, for example, it was found
_ncome and recreational use. that "current cutting practices have so depleted

the forest capital on nonindustrial lands that they
are producing only about one-third of their poten-

PRODUCTIVITY OF FARM AND "OTHER" tim capacity." A study in the Tennessee Valley
PRIVATE FORESTS RELATIVELY LOW showed that only 2 percent of the farm forest land

in that area was well managed.

As a class, farm forests ranked lower than
"other" private forests in productivity of re-
cently cut lands. Ratings of 41 percent ill tile FORESTRY EFFORTS BY FARM AND
upper class, 37 percent in the medium class, and _OTHER _ PRIVATE OWNERS LIMITED
22 percent in the lower class were, in fact, tile
lowest ratings of all the major types of owners, hi general, farm and "other" private forest
public or private (table 173, p. 303). owners are making no substantial investments in

There were important regional differences in stand improvement on forest lands othm" than
_ " " Sproductivity of farm forests. Con&tmn fol- those recently cut. In the period 1947-53 only 2

lowing cutting were best on lands in tile North, for percent of these owners were supplementing corn-
example, and poorest in the South (table 178). mercial logging by such measures as girdling or

The proportion of recently cut lands in "other" poisoning cull trees on such lands.
private forests qualifying for the upper produc- The level of fire protection achieved on many
tivity class was greater than for farm forests, farm and "other" private holdings is considerably
but still well below tile average ratings for all below the level reached on public holdings and
public and forest industry holdings (table 173). forest industry lands. Although progress under
Some 52 percent of tile recently cut "other" the State-Federal cooperative fire control program
private land was found to be in the upper produc- in extending protection to private lands has been
tivitv class, in contrast to 41 percent for farm impressive in recent years, there remains an ex-
holdings and 65 percent for all holdings. The tensive acreage where fire protection is inadequate
proportion of area HI the upper productivity or where there is no organized protection at all.
class was highest in New England and California, This is particularly the case in parts of the South
lowest in the West Gulf, Southeast, Central, and and in the Central States where farm and other
Middle Atlantic Regions (table 178). private ownerships include the bulk of the forest

Productivity of farm and "other" private forests acreage.
is in general related to size of holding. The rela- Progress by farm and other private owners also
tively low productivity for these classes of owner- has been made in connection with tree planting.
ship appears to be primarily attributable to the In 1953, for example, more than 350,000 acres of
concentration of those lands in small and medium farm and "other" private lands were planted.
holdings. The "small" holdings of less than 5,000 This was about half the acreage planted by all
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TAmm 178.-..........Productivity of rece'_tty eat lands b_,jar'm and other private ownerships i_ the continental
Un_;ted States_ by sectio_ and region

Farm ownerships--proportion of Other private ownerships--propor-
area by productivity class tion of area by productivity class

Section and regio_

Upper Medium Lower Upper Medium Lower

North : Percent Percent Percent Percent Percent Percent

New England ................................................. 42 39 19 74 19 I 7

Middle Atlantic .................................... 62 29 9 47 32 t 21Lake States ............................................. 59 29 12 66 25 t

Central ......................................... 45 42 13 44 34 22
Plains ........................................................ 6 28 66 .............................

Total ..................................................... 52 35 13 59 27 14

South :
South Atlantic ................................ 45 38 17 60 32 8
Southeast ..................................... 35 34 31 46 28 26
West Gulf ............................................... 18 51 31 32 34 34

Total ........................................... 34 38 28 44 30 26

West :
Pacific Northwest ...................................... 46 42 12 62 27 11
California ....................................... 61 33 6 79 19 2
Northern Rocky Mountain ............... 15 61 24 53 34 13
Southern Rocky Momltain ................... 56 33 11 61 27 12

Total ........................................ 46 42 12 62 27 1.1

Total, continental United States ............... 41 37 22 52 28 20

Recently cut lands (or operating area) in an ownership cial cutting in the period 1947-54.
is the area of forest types in which there was some commer-

public and private owners. Since most of the 52 favorable such credit is increasing rapidly in vol-
million acres of plantable land is in farm and ume. National bank loans on standing timber for
"other" private holdings, however, it is evident terms up to 10 years, first authorized in 1953, are
that even tree planting is relatively limited in likely to be used by farm and "other" private
terms of need. owners to an increasing extent as this type of

As in the case of industrial holdings, financial credit becomes better known.
factors affect the forestry efforts of farm and
"other" private owners. Federal income tax cap- VARIOUS REASONS GIVEN FOR
ital gains provisions afford favorable treatment to POOR MANAGEMENT

proceeds from sales of timber, but are often less_ell known to the smaller owners and therefore Many reasons have been advanced to account
of less advantage to them. The impact of gen- for the relatively poor management of the 4}{

eral property taxes on forest land and timber, millionincludefarina and "other" private holdings. Thesewhile in general less burdensome during periods lack of knowledge of forestry opportuni-
of rising prices, varies widely because of differences ties and procedures and lack of interest in timber
in local assessInent practices. There is frequently production. Many owners lack investment and
a tendency for cutover lands and the poorer stands operating funds for stand improvement, protec-
to be overassessed and for merchantable timber tion, taxes, and other carrying charges m the
to be underassessed relative to other types of years when no sales are made.
property. Yield taxes and other special forest The need for cash income often results in pres-
tax laws designed to encourage the practice of sure to liquidate timber prematurely. Absentee
forestry have proved effective in varying degree, ownership is associat_ed with problems of super-

The credit needs of the smaller forest owners vision and risk of losing timber values. Relatively
are being met only in part. Certain of the Fed- infrequent cutting is characteristic of most small
eral Land Banks are active in making farm loans holdings and long waiting periods for income are
secured by forest land and timber for terms up often necessary where properties are small or re-
to 40 years, and in areas where conditions are sources are depleted. Good markets for low qual-



itv timber and for small and irre_u_:,_ _k>_tso_ timber creu_i_h_g <be prc_duct,bHt, y of_ farm a,nd _%ther _
products also are often lacking° _, '_priv_>:_ t_otdings is a ch_£1tenge :for Ameriea, n

Frequently the owner himself ca,nnoi; give a forestryo
cogent reason for poor managemen% as i11usWated
in the Mississippi ownership survey (t,a_bie t77). FEDERAL OWNERSHIPS
In this survey, all private owners whose fores_
management was rated poor, very poor, or de- Federal holdings of commercial forest land total
struetive (accounting for 75 percent of the area t03 mi]lion acres, or 21 percent of ali eommereiM
in the sample) were asked to give _ reason for forest land (table 163, p. 291). Thenoneommereial
their practices. Most of these owners did not forest land in Federal holdings aggregate about. 110
recognize the fact that their management was million acres, or two-thirds of t_he 176 million
poor and consequently could g!ve no clear ex- acres of forest land that is unproductive for
planation The explanations given included: timber use or reserved for other purposes.• The national forests, administered by the

Percent
oHore_t Forest Service, U. S. Department of Agriculture,

area include 85 million acres of commercial forest
Lack of interest in timber production ............... 9 land, or 17 percent of all commercial forests, and
Present high prices preferred to uncertain prices of

future ...................................... 9 represent the largest public holding of commercial
Immediate need of liquidating timber for cash .... 8 forest land. In addition, they have about a third
Belief that woods do not need care .............. 7 of the noncommercial forests, including such types
Inability to supervise because of physical limitations as pinyon pine-juniper, chaparral, and subalpineor demands of more remunerative activity ..... 3 •
Long period between incomes ................... 3 In the West, and unproductive muskeg and rocky
Area too far away for constant supervision ....... _ 3 areas in Coastal Alaska, as well as certain pro-
Miscellaneous .................................... 2 ductive forest land reserved from timber use in
Didn't know............................................... 56 wilderness and wild areas.

100 Federal lands administered by the Bureau of
Land Management and other agencies in the

Little information is available on the relation- Department of the Interior, the Department of
ships between intensity of forestry practices and Defense, and various "other" Federal agencies
ownership factors such as occupation, age, resid- make up about 18 million acres, or 4 percent of
ence, intent of ownership, method of acquisition, the commercial forest land, plus about a third of
or length of tenure. As previously indicated, the noncommercial forest area.
productivity has been found to vary directly with
size of holding--recently cut lands in large NATIONAL FORESTS ESTAIILISttED
ownerships are significantly more productive LARGELY FROM PUBLIC DOMAIN
than lands in medium-size holdings, and these in
turn are more productive than recently cut lands The forest reserves that were authorized by
in small holdings. There is little evidence avail- the Act of March 3, 1891, and designated as
able, however, to indicate what relationships national forests in 1905, were formed by with-
exist, if any, between productivity and occupation drawals of portions of the Federal public domain.
or other owner characteristics. By 1910, the national-forest system comprised

about 168 million acres of such public-domain
Sland. __ubsequently, under the Weeks Law of 1911

FARM AND _OTI-IER" PRIVATE FORESTS as amended, the Federal Government purchased
OF MAJOR IMPORTANCE certain lands for the purpose of protecting water-

sheds of navigable streams and for the production
In appraising the problems and opportunities of timber. In 1922 and 1925, Congress also

for future timber supplies, it is evident that farm provided for additions to the national forests
and miscellaneous private ownerships are of first through exchanges of public land or timber for
importance. They represent 61 percent of all private forest land. Donations for national-forest
commercial forests. Because of their extent, purposes were authorized in 1924.
potential productivity, and location with respect By 1930, 3.7 million acres had been added to
to markets, these lands should be expected to the national forests under these authorizations
provide the greater part of the Nation's future but, because of the elimination of rather sub-
timber needs. This will require solution of stantial areas of public-domain land, the total
difficult problems, however. Most of these owner- acreage of national-forest land had declined to
ships are of small size, productivity of recently slightly less than 160 million acres.
cut lands is relatively low, and for various reasons Addition of land to the national forests was
management efforts are limited or lacking. In- greatly accelerated during the depression years of
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the 1930's, as shown in the following tabulation of g_.e._0,m9 J_.e SO,me
Area Proportion Area Propor-

net areas added to or eliminated from the national Ori_, (thousand (percent) (thousand tion
forests (including limited associated, bands corn- t:_eserved public acres) acres) (percent)
prised of experimental and land-utilization areas): domain ........... 156, 109 97. 7 153, 938 85. 0

Increase or Purchases ........ 2, 996 1. 9 18, 397 10. 2
decrease(--) Exchanges ........ 554 . 3 6, 727 3. 7

Period (fiscal year) : (thousand acres) Transfers from
1930-34 .................................................... 2, 841 other Federal
1935-39 ..................................................... 12, 892 agencies ....... i00 . 1 1,589 0. 9
1940-44 ............................................... 3, 051 Donations ......... 2 ........ 408 0. 2
1945--49 .................................. 1,839

1950 ............................. 385_ Total ..... t 159, 751 1O0. 0 1 181, 059 100. 0
1951 ................................. 276]
1952 ................................... 111] l Includes experimental areas, and certain Bankhead-
1953 ............................... 128} 685 Jones Title III lands transferred to the Forest Service prior
1954 ................................. --216| to January 2, 1954.

1955 ........................................ -- 55J1956 ......................................... 56 Lands originally acquired from the public
domain thus still make up 85 percent of the

Total .......................................... 21,308 national-forest area. They contain a considerably
Much of the land added to the national forests higher proportion of the timber volume in the

in the depression years was by purchase. Such national forests.
acquisitions, besides the basic purposes of water- Purchases for national forests have been con-
shed protection and timber production, was de- centrated in the East, as shown in table 179,
signed to aid forest landowners, minimize tax de- while land acquired by exchange has been located
linquency, and place cutover and depleted forest primarily in the West.
lands under stable management.

Areas acquired for national-forest purposes NATIONAL-FOREST MANAGEMENT
steadily declined after the depression, however, FOR MULTIPLE USE
and in 1954 and 1955 statistics show a net decrease
in the area of national forests and associated lands. The basic purpose in establishing the forest
In recent years, land has been added to the reserves, according to the Administration Act of
national forests primarily through land exchanges 1897, was "to improve and protect the forest
and transfers from. other Federal agencies. Ex- within the reservation, or for the purpose of
changes and transfers to other agencies have also securing favorable conditions of water flows, and
accounted for most of the recent eliminations from to furnish a continuous supply of timber for the
the national forests and associated lands, as use and necessities of citizens of the United States."
shown below: Subsequent legislation has also recognized the

Thousand importance of continued use and conservation of
Additions, fiscal years 1950-56: acres all resources in the national forests--including

Reserved from public domain ............. 44
Purchases .............................. 227 water, timber, recreation, forage, wildlife, and
Exchanges--conveyed to United States ..... 1,077 minerals. Management of the national forests is
Transfers--from other Federal agencies .... 373 thus geared to the concept of "multiple use" and
Donations ................................ 6 "sustained yield" of all resources for the benefit

Total .................................. -4-1,727 of a wide variety of user groups.
:Vet adjustments in acreages from new surveys, Much land in the national forests is primarily

release of claims, ate ....................... +102 suitable for public ownership because of the
Eliminations, fiscal years 1950-56: multiple values involved, including the predomi-Returned to public domain ............... 105

Sales, patents, and miscellaneous grants .... 124 nance of water and the growing importance of
Exchanges--conveyed by United States .... 455 recreation. In the western national forests are
Transfers--to other Federal agencies ....... 460 found the headwaters of all the major rivers that

Total ................................. --1, 144 run through the various Western States. These
Net change, fiscal years 1950-56 ............... -t-685 public forests provide the water supply for some

1,800 cities and towns, more than 15 million acres
Although purchases were temporarily of large of irrigated farmlands, and thousands of power

importance during the depression years, purchased plants and industrial installations. Management
land in the national forests as of June 30, 1956, of national-forest lands for water production is of
amounted to only 10 percent of the total national- critical importance throughout both the West and
forest area. Lands acquired by exchanges of the East to insure increasingly important supplies
national-forest land or timber, transfers from of usable water and to protect enormous invest-
other Federal agencies, or donations constituted ments in irrigation, power, and industrial develop-
5 percent of the total: ments.
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The nadonM forests also support huadreds of forest, products was c_ut or) pri.va{e brads in t,he
wood-using plants that ship ].umber, plywood, and East. Western logging opera.)ions were also
other forest products to all parts of the Nation. centered in private timber stands which were in

Recreational resources in the :aationM forests general more _ccessible and of higher quail V dmn
are enjoyed by a great variety of users who in the timber on those port, ions of the public domain
1954, for exa.[_.ple, made more than 40 million which the Federal Government had retained in
visits to the nadonM forests to enjoy the camping, national forests.
fishing, hunting, anti other recreationM values of Much of the land in the western :mdonat forests
these public lands, is in remote mountain areas of rough topography

that were the last to be rea.ched in the process of
utilizing the N at. on s old-growth timber resources.

NATIONAL FORESTS INCLUDE 37 PERCENT Roads suitable for timber utilization have ten-
OF SAWTIMBER VOLUME erMly been lacking, and this has meant that much

national-forest timber has been beyond the eco-
The 85 million acres of commercial forest tand nomic reach of logging operators.

in the nationM forests contain 766 billion board- Until recent years, there was also little demand
feet, or 37 percent of the Nation's sawtimber :for national-forest timber because of dm general
resources (table 168, p. 298). In terms of soft- availability of private timber. In addition, during
woods, the national forests contMn an even large)" the depression years of the 1930's d:ere was con-
proportion--45 percent -of the present sawdmber siderable pressure from dm timber industries to
inventory (table 169, p. 298). Sawtimber stands withhold nationabforest timber from a market
cover well over half of the commercial forest land that was at the time oversupplied with privately
in the national forests, including extensive areas owned timber.
of old-growth timber in the Western States. In the Eastern States, most of the land acquired

Attention has frequently been directed to the for national forests was of primary importance
large volume of old-growth timber remaining in for watersheds or consisted of land that had been
the national forests. There are a number of cutover and heavily burned. Thus. until recently
reasons for this. For many years, mos_ of the these eastern forests also offered limited oppor-
timber harvested for lumber, pulpwood, and other tunity for commercial timber sales.

TABLE 179. Area of national-forest land in the United States, Coastal Alaska, and Puerto Rico, by origin,
June 30, 1956

I
Total Reserved

Section and region area public Purchases Exchanges Transfers 1)onations
domain

North: Acres Acres Acres Acres Acres Acres

New England .................... 957, 125 ......... 949, 181 3, 677 ............... 4, 267
Middle Atlantic ................. 1,373, 826 ............... 1, 372, 603 1,040 ................... 183
Lake States ...................... 6. 742, 024 1, 151,349 4, 531,375 1. 037, 006 18, 857 3, 437

•Central States .................... 2, 257, 927 2, 486 2. 192, 346 46, 356 16, 659 80

Plains ....................................... 1,326, 045 1,264, 800 666 60, 227 91 _ 261
Total .................................. 12, 656, 947 2, 418, 635 9, 046, 171 1, 148, 306 35, 607 t 8, 228

I-
South:

South Atlantic ................. 3, 156, 519 ....................... 3, 034, 540 78, 790 42, 234 955
Southeast ................................ 3, 998, 704 187, 338 3, 304, 975 87, 948 417, 164 I 1,279

West Gulf .................... 3, 762, 998 951. 987 2, 576, 357 105, 100 127, 776 ] 1,778

Total ......................... 10, 918, 221 1, 139, 325 8, 915, 872 271,838 587, 174 4, 012

West: ]Pacific Northwest .............. 24, 511,690 22, 183, 157 52, 335 1,653, 634 581, 121 41,443
• f • _ ................................... [Cah orma .... 19, 958, 467 18, 489, 278 160, 005 1,227, 329 61,603 20, 252

Northern Rocky Mountain __ _[ 45, 476, 709 43, 882, 899 41, 503 1, 177, 024 64. 441 310, 842
Southern Rocky Mountain .... 46, 762, 968 45, 072, 257 167, 323 l. 248, 690 252, 701 21, 997

Total ....................................... 136, 709, 834 ]129, 627, 59l 421, 1.66 5, 306. 677 959, 866 394, 534

Coastal Alaska ............................... 20, 740, 612 t 20, 740, 342 .............. 263 ............ 7

All regions .......................... 1181, 058, 682 153, 938, 277 18, 397, 274 6, 727, 084 1,587, 804 408, 243



From tile beginning of World War II, demands Ta_LE 180.--Area of commercial fores_ land and
for public timber increased rapidly, and the volume volume of timber in the national forests, in the
of timber cut oi1 the national forest has risen United States and Coastal Alaska, by section and
steadily. In fiscal year 1956, the cut of national- region, I953
forest timber reached 6.9 billion board-feet, or
3}_times the cut of 2.1 billion board-feet in 1940.

Gem-
Present national-forest policies provide for bring- Section and region mercia S Lw- Growing
ing the cut of national-forest timber up to the forest tit tber stock
maximum level possible under sustained-yield land
management ......

In the decades ahead, national-forest timber Thou-
will, and should, comprise a more im ortant sea". , P ,.- sand M_ :lion Million

ment of the raw materml for forest industries, in North: acres ba :ft. cu. ft.
i_ I 'view of the volume and quality of these resources. New EI gland ............. 822 2, 310 1,038

Middle Atlantic .......... I, 339 1 691 903
In addition, on private timberlands in industrial Lake States .............. 5, 895 5, 652 3, 199
holdings, tile CUt is often limited because of re- Central and Plains ......... 2, 226 3, 454 1, 186
duced growing stocks or efforts to build up a ........ '......
permanent timber supply. To the extent possible Total ...................... 10, 282 13, 107 6, 326

and within limits of sustained-yield capacity, South: l
cutting in old-growth stands in the western na- South Atlantic ............ ] 2, 783 6, 258 1,961
tional forests should sustain a substantial part of 8, 210 2,Southeast ................ ] 3,892 404

the forest industries until sufficient young-growth West Gulf ................ 3, 697 8, 748 2, 379
timber matures on private lands to permit cutting Total .................... -10_372 _6 --'6_-74--_
in balance with productive capacity on both =-----=-
private and Federal lands. West: 1

Pacific Northwest .... _.... 17, 10q 308, 907 59, 694

NATIONAL FORESTS OF MAJOR California .................. 8, 573 1178, 913 32, 086
Northern Rocky Moun-

IMPORTANCE IN WEST tain ....... :............... 21,627 [108, 232 28, 378
Southern Rocky Moun-

The national forests are of major importance in rain ...................... 13, 351 50, 476 12, 732

the western economy since they account, for 52 Total .................... 6--07660-646__528- 132, 890percent of all the commercial forest land in the

volume of sawtimber in the West. Nearly 61 7_,.-375-million acres, or 72 percent of the 85 million acres All regions .................... 8_- 163, 099
of commercial forest land in all of the national
:forests, is in the western regions (table 180).
National forests in both the North and South
contain about 10 million acres of commercial Over theyears, fire protection has been extended
forest land and in Coastal Alaska about 3},/.,million to all national-forest lands, and in 1952 protection
acres. In terms of sawtimber, the western national was considered adequate for average years on 89
forests are of even.larger importance than the percent of the total area requiring protection.
eastern forests, with 646 billion board-feet, or Areas burned imve been steadily reduced and in
84 percent, of all national-forest sawtimber. 1952, for example, the area burned amounted to

As indicated previously, areas of old-growth 0.1 percent of the total area protected. Control.... of insects, diseases, and other pests also has beentimber in the western national forests have not as
yet been opened up for utilization and manage- strengthened. Through aerial spraying to control
mont. Access road construction and maintenance defoliators in spruce and pine timber, for example,
is of particular importance as a means of lessening a good beginning has been made in reducing the
the volumes of overmature timber lost annually to great losses of timber caused by epidemics of
insects and other destructive agents and bringing insects.Some of the nonstocked national-forest lands
the cut into line with sustained-yield capabilities, also have been planted, although the rate of plant-

MANAGEMENT OF NATIONAL FORESTS ing is still relatively low. In 1953 planting on
BECOMING MORE INTENSIVE national forests amounted to 53,000 acres, or 7percent of the total planting by all agencies.

On recently cut national-forest lands, produc- The area of successful plantations in the national
tivity for future timber crops is relatively good, forests totaled 1.4 million acres, or 27 percent of all
averaging 81 percent in the upper productivity acceptable plantations m the United States.
class, 16 percent in the medium class, and only 3 About 4.6 million acres, however, are still classed
percent in the lower class (table 173, p. 303). as plantable.



_¢kI)JVNrMENT$ IN NATIO, NAL..oPgRg;_ ' _?_ationat f):>rests represen[ about 4 percent of the
AREAS coramercialforest _rea. (t.a_bte tG3, po 29t). Federal

agencies other than the Forest Service also ad-
The system of national forests, initiated more minister about oneothird of the noncommercial

than 60 years ago, is believed to have stood the forests, including both productive lgnds reserved
test of time. Intermittently questions have been from timber use in the n_tionat parks and l_rge
raised as to whether it is desirable public policy to areas of open woodland and orher types of limited
continue a system of national forests or to dispose commereiM value for thmbero
of all or substantial portions of these lands to Areas administered by the Indian Service, eom-
individuals or to State or loom governments, prising 7 million acres of commereiM forests, are
However, the continuing policy of the Executive included with other Federal holdings because of
Branch and the Congress, since establishment of their Federal administration. These lands are
the national forests, has been one of strong support, not strictly Federal lands but are held in trust

At the same time, with changing conditions, status on a temporary basis pending ultimate
land policies need to be adjusted to meet new disposal to the Indians. Most of the Indian lands
economic or soeiM situations. The boundaries are located in the western regions and the Lake
of the national forests, for example, should be sub- States (table 181).
jeet to continuing scrutiny and adjustment which CommereiM forest lands administered by the
will facilitate more efficient management of both Bureau of Land Management, totaling 6.3
public and private land holdings. There are Mso million acres, include 2.1 million acres of val-
situations where eertMn national-forest lands uable timber lands in the reconveyed Oregon
should be offered for sale to private ownership, as and California and Coos Bay land grants
for example small isolated tracts or narrow pro- in western Oregon, plus scattered forested areas
jeeting strips largely outside established bound- located chiefly on the vacant, unappropriated, and
aries, lands immediately adjacent to urban areas, unreserved public domain in the Western States
or tracts suitable for townsites, when such lands and Coastal Alaska. These vacant public-domain
are suitable for private ownership and better lands under certain conditions are subject to sale
adapted to such purposes than to national-forest or other disposal to private ownership.
uses. The 5 million acres of commercial forest land

Exchanges of national-forest land for other in Federal holdings, other than the national forests
public or private land, and transfers of land be- or lands administered by the Indian Service and
tween public agencies, also offer opportunities for the Bureau of Land Management, are largely in
bringing about more efficient administration of military reservations, game refuges, land-utiliza-
both national forests as well as other private or tion areas, and reclamation, flood control, and
public land holdings. Subject to such adjust- power development areas. These lands are
ments, it is believed that the national-forest concentrated in the South, but substgntial areas
system is sound and that its continuation and are also located in the North.
further development is desired bv the American
people. Federal lands other than the nationM forests

The commercial timberlands in the national support relatively heavy volumes of sawtimber,
forests can play an increasingly important role aggregating 135 billion board-feet, or nearly 7 per-
in furnishing the Nation with continuous supplies cent of the total sawtimber resource (table 168,
of timber products of desirable kinds and quality, p. 298, and table 181). Approximately 56 percentof
sustaining forest industries and communities, these lands support sawtimber stands, or nearly
providing a steady employment base often in the same proportion as the national forests sup-
areas of underemployment, helping the Nation port (table 167, p. 296). Growing stock totals 28
meet possible emergency needs, managing areas billion cubic feet, or 5.4 percent of the Nation's
for demonstration of timber-growing practices, total (table 169, p. 298, and table 181). These tim-
and providing leadership and stimulus to private bar volumes, as in the case of area, are largely
forest-land management. In recent years, the concentrated in the western regions.
national forests have furnished about 10 percent MANAGEMENT OF FEDERAL LANI)Ig
of the Nation's total sawtimber cut. Through RELATIVELY GOOD
intensive management these public lands have the

potential to provide a larger base for forest in- The productivity of recently cut lands in the
dustries and an increased share of the Nation's various classes of Federal holdings other than the
timber needs, national forests averages about the same as on the

national forests close to 80 percent in the upper
OTHER FEDERAL LANDS CA)NTRIBUTE TO productivity class, and only about 3 percent in the

TIMBER SUPPLY lower productivity class (table 173, p. 303). This
The 18.4 million acres of commercial forest land is considerably better than the average for all

under Federal administration other than in forest landholdings.
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TABLE 181.--Area o/ commercial forest land and volume of timber in Federal holdings other than national
Jorests, in the United States and Cva_tal Alaska, by section and region, 1953

Commercial forest land

Section and region Sawtimber Growing
Bureau of stock

Total Indian 1 Land Man- Other
agement t

Thousand Thousand Thousand Thousand Million Million

North: acres acres acres acres bd.-{t cu. ft.New England .............................. 82 ..................... 82 22 55
Middle Atlantic ......................... 202 202 266 155
Lake States ............................... 1,645 ---i.ii6 ......... _- 459 2, 5s8 1,069
Central and Plains ........................ 883 369 5 509 1,334 599

Total .................................... 2, 812 1,488 72 1,252 4, 260 1,878

South:
South Atlantic ........................... 701 47 .......... 654 1,547 470
Southeast ................................ 2, 345 46 28 2, 271 4, 370 1, 262
West Gulf ................................... 778 24 126 628 1,254 381

Total ................................... 3, 824 117 154 3, 553 7, 171 2, 113

West:
Pacific Northwest ........................ 5, 541 2, 763 2, 660 118 90, 175 17, 201
California ............................... 497 133 324 40 10, 156 1,825
Northern Rocky Mountain ................ 2, 111 822 1,206 83 7, 113 1,870
Southern Rocky Mountain ................ 2, 775 1,622 1,097 56 10, 034 2, 014

Total ................................. 10, 924 5, 340 5, 287 297 117, 478 22, 910

Coastal Alaska ............................... 805 20 785 .......... 6, 212 1,290

All regions .................................. 18, 365 6, 965 6, 298 5, 102 135, 121 28, 191

i Because of different definitions of commercial forest figures of the public agencies concerned.
land, figures for these ownerships may vary from published

Fire protection in the United States and Coastal percent--are located in the Northern States,
Alaska has been extended to all but 3 percent of chiefly in Michigan, Minnesota, and Pennsylvania.
the commercial and noncommercial forest lands in About 25 percent of the State lands are found in
Indian holdings, essentially all of the forests ad- the West, mainly in Washington, Idaho, Oregon,
ministered by the Bureau of Land Management, and Montana. About 10 percent are located in
and all but 7 percent of the "miscellaneous" Fed- the South.
eral holdings. On 71 percent of the total forest, County holdings total about 7 million acres of
area of these Federal holdings, protection is con- commercial forest land, and municipal and other
sidered adequate in average years. In 1952 the local public holdings about 1 million acres, or a
area burned on Federal lands other than the combined total of 1.6 percent of all commercial
national forests averaged about 0.3 percent of the forest land. More than 80 percent of these hold-
area needing protection, ings are located in the North, chiefly in Minnesota

Tree planting on Federal holdings other than and Wisconsin.
national forests covered about 24,700 acres in 1953,
or 3 percent of the area planted by all agencies. PRESENT TIMBER VOLUMES RELATIVELY
Roughly a million acres of these Federal lands is LOW
considered plantable commercial forest land.

The commercial forests in State and local public

STATE AND LOCAL PUBLIC ownerships include some well-timbered areas,

OWNERSHIPS particularly in the West, but on the average are
not as well stocked as the forests held by other

Commercial forest lands owned by the States owner classes. Thus the State-owned lands ac-
comprise 19.2 million acres, or 4 percent of the count for 3.9 percent of the commercial forest
total commercialforestland (table 163, p. 291, and land but only 3.1 percent of the sawtimber
table 182). Most of these State holdings--65 volume (table 163, p. 291, and table 168, p. 298).

439296 0--58--22



Commercial Sawtimber Growling stock
forest land

Section and region
County County Cou_v_y

State and mu- State and mu- State _md mu-

nicipal nicipal nicipM

Thousand Thousand Million Million MilIion Million
North: acres acres bd.-fl, bd.-fl, cu. ft. cu. ft.

New England .................................. 580 257 677 332 474 204
Middle Atlantic ................................ 3, 645 328 5, 054 343 2, 539 218
Lake States .................................. 7, 747 6, 152 4, 368 2, 661 2, 953 1,972
Central and Plains .......................... 574 49 944 141 336 36

Total .................................. 12, 546 6, 786 11, 043 3, 477 6, 302 2, 430

South:
South Atlantic .................................................. 450 82 917 178 257 61
Southeast .............................................. 1, 017 535 1, 329 968 469 372
West Gulf ............................................. 390 9 791 19 220 5

Total .......................................... 1, 857 626 3, 037 1, 165 946 438

West:
Pacific Northwest .............................. 2, 636 505 32, 853 6, 908 6, 579 1., 340
California ..................................................... 186 8 4, 547 195 827 34
Northern Rocky Mountain ............................. 1,564 79 11, 832 123 2, 685 39
Southern Rocky Mountain ................................. 380 43 832 40 275 17

Total ..................................................... 4, 766 635 50, 064 7, 266 10, 366 1,430

Total, continental United States ............... 19, 169 8, 047 64, 144 11,908 17, 614 4, 298

County and municipal holdings make up 1.6 per- percent for municipal and other public holdings
cent of the commercial forest area but only 0.6 (table 173). About 5 percent of the State lands
percent of the sawtimber volume. Only 16 per- and a negligible proportion of other recently cut
cent of the State and local public holdings support local public lands were in the lower productivity
sawtimber stands, or far less than the average of class.
37 percent for all ownerships (table 167, p. 296). Fire protection is relatively good on State and
The proportion of nonstocked areas 16 percent local public holdings. About 76 percent of the
is about double the proportion for all foresl total area of commercial and noncommercial
ownerships, forest land is given adequate protection in average

The forest lands owned by States and counties years, and only 7 percent of the total area is
in the East were largely acquired through tax without organized fire protection. Areas burned
delinquency and purchase, while in the West the in 1952 averaged 0.8 percent of all forest lands
State lands to a large extent represent the rein- owned by the States and local public agencies.
nants of land grants received from the Federal The tree planting record of State and local
Government. Considerable portions of the 6 public agencies has also been relatively good and
million acres of noncommercial forest lands in these agencies now have a total of 1.2 million
State and local public ownerships have been acres of plantations. In 1953, about 64,000acres
reserved by State and local governments for of land were planted, or roughly 9 percent of the
recreational purposes, notably including the New total plantations established. It is estimated
York State Forest Preserve and scattered that an additional 2.6 million acres are suitable
parks in various other States. for planting.

MANAGEMENT AND PROTECTION EFFORTS STATE AND OTHER PUBLIC HOLDINGS
INCREASING IMPORTANT LOCALLY

About 77 percent of recently cut State lands Though constituting a relatively small part of
qualified for the upper productivity class com- tbe total commercial forest land, State and local
pared with 76 percent for county lands and 93 public holdings have an important place in the
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future timber-supply picture for a number of _he the protection and management of both private
States. In addition, State agencies play a major and public forest lands. In developing new or
rote in forestry programs on private lands t,hrough- more adequate programs to ineet current problems
out the country, and changing conditions in the future, facts of

As in the case of Federal lands, multiple uses--- forest ownership will be of key importance. Land-
timber, recreation, game, and water---are impor- owners' decisions are influenced by various factors,
rant on a large part of the State and local public most of which are of undetermined importance.

forest lands. Many of these holdings, partic- Dil_cult policy questions relating to ownership are
ularly in the East, have been placed under per- necessariiy inv0ivcd in appraising the need for
manent administration in organized State or program modifications, some of which represent
county forests, although other areas are not spe- broad issues that extend far beyond the limits of
cifieally managed or are available for sale to forestry.
private owners. Considerable areas of scattered As an illustratio_l of these problems of owner-
tracts, especially in the West, are administered by ship, the question is frequently raised as to what
State Land Boards. In some cases, State and is a desirable balance between public and private

county lands are too scattered for efHcient man- ownership, and between various classes of private
agement and there is need to consolidate certah_ and public holdings. Part of this question in-
holdings for more effective management, volves the extent to which large forest industries

should further expand theh" holdings of commercial
forest land through purchase and consolidation of

KEY PROBLEMS OF OWNERSHIP small private ownerships.
In c,onnection with programs of assistance to

Review of forestry progress clearly indicates landowners, another important question relates to
that the greatest advances in protection and man- the possible limitation of available funds and man-
agement of commercial forest land and timber power to assist selected classes of owners, suctt as
resources have been made on the holdings of the• owners of the better forest lands, particular types
forest industries and public agencies. Together of owner, or owners of the larger holdings who in
these ownerships represent 39 percent of all corn- general have been more responsive to forestry pro-
mercial forest lands. The poorest forest condi- grams than owners of small holdings. Bv concen-
tions and the most difficult problems of ownership trating programs on owners of more tha_" 30 acres
are found on tire small holdings of farmers and of commercial forest land, for example, half of all
"other" private owners, many of whom hold their farm and miscellaneous "other" private holdings
lands primarily for purposes other than timber might be eliminated with a loss of coverage of
growing. In the aggregate, these farm and only 6 percent of the total commercial forest land
"other" private ownerships include 61 percent of area.
the Nation's commercial forests. For many years Another continuing question relates to the de-
they have supplied a large proportion of the logs, sirable intensity of management of public forests
pulpwood, and other raw material used by forest and the balance that should be maintained be-
industries, tween timber and other alternative uses of public

If prospective timber requirements are to be lands.
met, it is evident that most private and public As a final illustration of the problems of owner-
forest holdings must yield substantially more tim- ship, the question is often posed as to the degree
ber than is presently grown or cut from these of responsibility forest industries should assume
lands. There are various reasons for the lack of for improving the cutting practices of woods op-
management on most forest properties, some of erators cutting on the lands of far_mers and mis-
which are technical, some economic, and some cellaneous "other" private owners.
psychological in nature. These are a few of the questions pertaining to

In recognition of the complexity of forestry ownership that must be appraised, tentatively
problems, a variety of programs have been de- answered, and continuously studied in formulating
veloped in the United States aimed at improving and executing programs for American forestry.
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TIMBER RESOURCES OF NORTH AMERICA
AND THE WORLD

INTRODUCTION Interior has been burned at one time or another,
yet there is a forest resource of at least 180 billion

Any realistic appraisal of the future timber board-feet on 40 million acres of commercial forest
supply situation of the United States must land. Even under the reduced growth caused by
conskter the forest resources in Interior Alaska, 5s fire, insects, and diseases, there is an estimated
Canada, Mexico, and more remote parts of tile net yearly growth of almost four billion board-feet.
world that might carry on timber trade with the Alaskans now use only three,tenths of one percent
United States. Accordingly, this section will of this, yet they import annually some seven
review briefly the timber resources of North million dollars'worthofwood and wood products.
America and the world, emphasizing the relation- The development of forest industries m the
ship of those resources to comparable resources in Interior would do muett to reduce the import and
the United States and to possible United States would contribute to the industrial growth and
import and export opportunities. This discussion economic development of the Territory. The
is oriented mainly with respect to the Free Worht forests under adequate protection are capable of
because trade barriers between the nations of the supporting substantial forest industries, as do
Free World and the Communist nations must be somewhat similar forests of southern Canada and
fared. Until normal trade between these two northern Maine.
groups is resumed, the considerable supply of
softwood timber in the U. S. S. R. and associated FORESTS COVER MORE THAN ONE-THIRD
countries is largely unavailable to the Free World. OF INTERIOR ALASKA
For present purposes, it seems safer to consider
the timber supplies of the Free World alone, with Alaska's interior forests cover almost 120
reference to timber supplies in Communist coun- million acres, or 35 percent of the total land area.
tries mainly for comparative purposes. If, at a Roughly, another third consists of grassland,
later date, Communist timber resources become brush, swamps, and tundra, with a small fraction
freely available in international trade, the needs in agricultural crops. The balance is barren rock
of some of the timber importing nations can be or ice and snow, largely at higtl elevations. The
met more easily, land area of Interior Alaska by major classes of

In appraising the world timber supply situation, land is as follows
it must also be recognized that the knowledge of Area
the forest resource in only a few countries is based Forest land: Thousandacres PercentCommercial ............................................ 40, 000 12
on statistically reliable field surveys. In many Noncommercial ....................... 79, 700 23
countries, accounting for considerable timber
volume, the only available data are estimates made All forest land ....................... 119, 700 35
by experienced technicians acquainted with the Nonforest land:

local renditions. Agricultural cropland in use ........ i0 .....
Possible cropland, not used ............. 3, 850 1

INTERIOR ALASKA'S TIMBER Grassland .............................. 23,140 7Brushland ................................ 23, 000 7 ':'
SITUATION Swampsand tundra ............... 62, 200 18

Barren, reeks, ire ..................... 99, 000 29

Future development of Alaska's vast Interior All nonforest .................................. 211,200 62
(fig. 101) is endangered by forest fires which have
burned an average of over a million or more acres Total land area ................... 330, 900 97
every year since 1940. Almost every acre in the Water (rivers and lakes) ............ 8, 790 3

Total area Interior Alaska ....... 339, 690 100
52Authors who participated in the preparation of this

section are George F. Burks, I. Irving Holland, Karl R. _aThe forest resources of other United States territories
Mayer, Ray F. Taylor, and Robert K. Winters, all of the and possessions---the Commonwealth of Puerto Rico, the
Forest Service. R.R. Robinson, Bureau of Land Manage- Virgin Islands, ttawaii, and Guam--while of local impor-
merit, Department of the Interior, collaborated in preparing tance are no_ large enough to have any overall effect on
the report on Interior Alaska. the United States situation.
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The forests extend to the. Arctic tundra, the is fairly accessible to rivers or other travel.routes,
dense stands being largely confined to the lower but lies beyond the range of present use.
slopes of tile larger river vaiieys and their main According to the estimate in the following tabu-
tributaries. The more open woodlands, or sparse !ation, 95 percent of the commercial forest land is
forests of the same species (white spruce and birch) m public ownership; that is, it is either vacant,
reach up the slopes to timberline and extend over unreserved public domain, or controlled by the
the higher plateaus. Over 99 percent of the In- Government as a War or Navy Department
terior, forested as well as nonforested, is under the reservation, a wildlife preserve, national park or
jurisdiction of the U. S. Department of the monument.
Interior's Bureau of Land Management. Commercial forest land area- of InteriorAlaska, 1953

Thousand acres Percent

Forty Million Acres of Commercial Public ............................. 37,870 94.7
Forest Land Institutions:

Religious ......................... 27 . 1
University and Indian schools .... 103 .2

Land not good enough for producing agricul-
tural crops, but either producing or capable of Total ...................... 130 .3

producing forest stands having 5 thousand board- Private:
feet of timber in trees 11 inches and larger in Industrial (mining corporations,
diameter, is considered as commercial forest land. canneries, etc.) ............... 500 1.3
Forty million acres of such land or an area almost Farms (includes homesteads) ..... 1,000 2. 5

as large as the commercial forest land area of the Small tracts, public service sites,

Lake States extends along the river valleys and homesites, etc ................ 500 1.2

lower slopes of these drainages. The sparse or Total ........................ 2, 000 5. 0
open woodlands, presently considered noncom-
mercial, cover almost 80 million acres. The All ownerships ................... 40,000 100. 0

principal forested regions include the following" About 40,000 acres of commercial forest land
The Copper River and its many large tributaries, in public ownership is reserved under authority of
the Matanuska River, the Susitna River and its the Department of the Interior to provide an
tributaries, upper Cook Inlet and the Iliamna assured and stable supply of products for certain
Lake, Lake Clark and Nushagak River sections, settlements.
the Kuskokwim, Tanana, and Yukon River Institutional ownership represents less than 1
regions. It is noteworthy that considerable areas percent of the total. The portion now held by
of forest land, much of it commercial, occur north religious institutions stems from original grants
of the Arctic Circle, for example on the Porcupine to them by the former owners of Alaska--Russia.
River and its tributaries, the Chandalar, and the Private ownership of commercial forest land by
Upper Koyukuk Rivers. Tree growth is known to individuals and corporations amounts to about 5
occur well north of latitude 68 ° N. on the south percent of the total. Half of this area is found on
slopes of the Brooks Range and as far west as the farms and homesteads. As shown in the follow-
Niukuk River, near Council, on the Seward Penin- ing tabulation, private land is held primarily in
sula. This latter station is the westernmost occur- small ownerships, 80 percent of the total being in
rence of forest growth on the North American tracts of 1,000 acres or less.
Continent. _irae commercialforest land

Land other than that forested, comprising some areainIn,riota_ska. _95,
211 million acres or 62 percent of the total, con- Ownership size class: Thousandaere, Percent
sists of 29 percent swamps and tundra, 47 percent Less than 1 acre .............. 5 0. 2

barren mountaintops, 11 percent brushlands, 11 1-5 acres .................... 20 1.0
percent grass, and the balance, a mere 2 percent 5-100 acres .................. 475 23, 8

100-1,000 acres .............. 1,100 55. 0
or 3.9 million acres, is considered to be of possible More than 1,000 acres ........ 400 20. 0
agricultural value. As no land classification has
been completed, there is a diversity of opinion as Total ..................... 2, 000 100. 0
to the amount that could be called cropland.

In 1950, according to the Census of Agriculture, The Forests Are Chiefly White Spruce
there were about 10,000 acres of cropland in farms and Birch
in the Territory, but only 6,500 acres harvested.
Agricultural land is almost nonexistent in the Fortunately, after fire, much of the forest land
coastal area; hence, most of this cropland ties in Alaska returns to commercial tree species unless
within the Interior. Of the 40 million acres of it has been so severely burned as to prevent re-
commercial forest land 14 million are in areas generation of trees. White spruce and white
being used for producing lum.ber, house logs, and birch, also natives of northern Maine, the Lake
fuelwood. Much of the remaining 26 million acres States, and Canada, in their westward extension



to Alaska are not accompa_fied by such, weed ,chantable size o>_Iv whe_ it invades better drained
species as gray birch or red maple. Seen from areas on uplands°"
the air the forest and other vegetation cover 1. W.hite ._pruce is' t£e cIirnax/ore_'t community
appears as a complex mosaic of _ypes. tn ge _eral, on upland areas of the tDterioro The essentially
the forest occupies the valleys, often appearing as pure stands are broken by areas of wbi_e birch or
belts which follow the meanders of the streams, aspen or _ypes transitional oetween these an(l pure
and the lower slopes and low benchlands, sp:[_uce. A stand may be even aged or manyaged_
Throughout most of the region timberline is corn- depending on whether it started as a seedling
paratively low, between 2.000 and 3,000 feet stand or by gradual entry into a paper birch or
elevation, aspen overstorv. Average maximum heights at

The complexity of the vegetation pattern is, in maturity (about 160 years) are 85--100 feet, and
large measure, tile result of fire. Only when the average maximum diameters 24-28 inches with
influence of past fires is appreciated can one begin individuals of much larger size.
to account for the seemingly haphazard distribu- 2. The white birch type follows fire, but later
tion of vegetation types. The sharp boundaries white spruce enters the stand to form a mixed
between stands of quaking aspen or Alaskan white type. Fires perpetuate the birch and reduce the
birch and white spruce are then recognized as the spruce representation. At 100 years or so birch
edges of burns. Isolated stands of a few acres of declines as decay increases and the stand moves
wtfite spruce, the upland stringers, and even the gradually toward the climax. In the essentially
scattered trees of white spruce may also be rec- pure stands, birch at maturity seldom exceeds 80
ognized as remnants or relics of former extensive feet in height or 18-20 incites in diameter.
stands that have been destroyed by fire. Some 3. Ouaking aspen also follows fire and in the
areas, now treeless, on close examination prove to absence of fire or cutting is gradually replaced by
have formerly supported full forest stands which white spruce. Fire maintains aspen because that
were destroyed by repeated burning, species reproduces from both toot suckers and

Another influence that contributes to the diver-- seed. After 50 or 60 years decay opens up the
sity of vegetation cover is the occurrence, in some- stand. Average maximum heights and diameters
what complicated pattern, of permanently frozen are 60 feet and 10 inches, respectively.
ground. This phenomenon frequently results in 4. White spruce-white birch and white spruce-
poor soil drainage with the attendant evils of poor aspen are transition types. With absence of fire,
soil aeration, restricted root space, and low soil spruce gradually invades the white birch type or
temperatures. Within tile Alaskan Interior, either the aspen type to form a mixture, with spruce
greatly impeded drainage (whether associated with dominant after the birch or aspen reach maturity.
permanently frozen ground or not) or very execs- When mixtures are about even, mature heights
sive drainage lead to outstandingly poor sites for are: spruce 65-75 feet; birch 60-70 feet. Aver-
tree growth, age maximum diameters: spruce 13 inches; birch

Sharp boundaries between vegetation types are 15 inches.
most frequently caused by fire whereas those 5. 5['he tacamahac poplar type often maintains
caused by topographv and associated influence are itself, especially if the streams along which it
apt to be diffuse. _ occurs are subject to periodic overflow. Heights

No reliable information is available as to tile of 70 feet and diameters of 36 inches are common.
relative areas of individual softwoods (white White spruce sometimes enters the stand and
spruce, black spruce) or of hardwood species (white gains dominance. Where this happens it will
birch, cottonwood, and aspen). It has been eventually replace the poplar. Fires are uncom-
roughly estimated that about 55 percent of the men in poplar stands. The species has a thick
commercial forest land has coniferous cover, 17 bark which makes it more fire resistant than
percent has a cover of broadleaved trees and the other Alaskan forest trees and reduces damage
balance--28 percent--is a mixture of broadleaved from most of the few fires which do occur. Fol-
species and conifers, having a ratio of 60 percent lowing destructive fires it regenerates much as
softwoods and 40 percent hardwoods. The 40 aspen does.
million acres, when broken down in this way, are 6. The black spruce type also maintains itself,
composed of 29 million acres of softwoods and 11 as it commonly occurs where drainage is poor and
million acres of hardwoods, the permafrost table is close to the surface. On

Following are tile recognized forest types of such sites it seldom becomes of merchantable
Interior Alaska. Their chai'acteristics are some- size. Competition from other species is light on
what at variance with similar types farther east. the poorly drained habitat and black spruce is
The white spruce and the white birch types and considered a physiographic climax on these sites.
their mixtures comprise the bulk of the commercial Stand densities are high; even at 100 years there
forest on the better sites. Aspen arid tacamahac may be 2,000-3,000 trees per acre 1 inch in dicta-
poplar (balsam poplar) also form merchantable eter and larger. Average maximum heights in
stands. Black spruce usually becomes of mer- mature stands seldom exceed 45 feet and diameters
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8-9 h_ehes. Reproduction is by h_yering and ]it has been estimated that mature 160-year-old
seedling growth° Fires are intense; the density stands on good sites will contain about 3,900 cubic
and small size of the trees favor crown fires° feet per acre of growing stockand 15,500 board-feet

......:.: .... of sawtimber. The mean annual net increment

TIMBER VOLUME ]Is SUBSTANTIAL AND indicated by such stands of 24 cubic feet and 97
board:feet per acre totals nearly 1 billion cubic

NET GROWTH IS GOOD tN SPITE OF feet of growth annua!ly including 3.9 billion board- 'FIRE feet, as shown in the, following tabulation:
Total net growth

The commercial fo.rests of the Interior are not
Area Sawtimber Growing stock

stunted Arctic stands. They are in. various stages (thousand (thousand (thousand

of recovery following fires. Some are just repro- acres) bd.-ft.) cu.ft.)

ducing, while others have been unburned for more Softwoods .................. .28, 932 2, 806, 404 694, 368Hardwoods .................. 11,068 1,073, 596 265, 362
than 100 years. Volumes of these older stands are
comparable to those of southern Ontario or Total ............................ 40, 000 3, 880, 000 959, 730
northern Maine. Occasional spruce stands of 15

thousand board-feet per acre are found. Trees Mortality Losses Are High
24 to 30 inches in diameter at not over 200 years
have been found north of the Arctic Circle. Sawtimber mortality caused by a combination
Mortality due to fire, insects, disease, and climatic of :fire, insects, disease, and climatic factors have
damage is an unknown factor. Rates of growth, been roughly estimated at 2 billion board-feet per
yields at various ages, and location of the best year on commercial forest land. It is estimated
stands all await study. Cutting is pretty much that about 50 percent of total mortality is due to
confined to the spruce type, although spruce-birch fire. What part is caused by insects and disease
has almost equally high volumes. Pure birch, or separately cannot be estimated on a practical
birch with spruce in the understory, forms dense basis. Since practically all of the Interior has
stands over large areas and probably runs as high been burned at least once, stands are young and
as 8 thousand board-feet to the acre. Amount or subject to less damage by insects, disease, and
kind of defect taking the largest toll is unknown, windthrow than would be the ease if the stands
There is an immense resource in spite of great were. more mature.
losses from fire and other destructive agents. During the past 3 years, rough surveys of exist-

ing forest insects and diseases have been made

Thirty-Two Billion Cubic Feet annually. Before that, only occasional trips into
the Interior were made by forest entomologists

Await Use and pathologists. Of the insects, Dendroctinus

It is estimated that Interior stands average borealis has been very destructive of white spruce,
about 800 cubic feet or 4,500 board-feet per acre. and during 1949 and 1950 much of the timber be-
Thus, the 40 million acres of commercial forest tween Anchorage and Palmer, 40 miles north, was
land support an estimated total volume of 32 badly damaged. Many insects have been identi-
billion cubic feet and 180 billion board-feet, fled as common to the tree species of Interior
Approximately 72 percent of the volume is esti- Alaska and many diseases also have been found.
mated to be softwoods (mostly spruce) and 28 Losses due to wind and animals also doubtlessoccur. IIowever, no quantitative data exist upon
percent hardwoods (mostly birch), which to base individual estimates of the mortality

Area and growth losses due to these destructive agencies.
(thousand Sawtimber Growing stock

acres) (thousand bd.-ft.) (thousand ca. ft.)

Softwoods ............ 28, 932 130, 194,000 23, 145, 600 PROTECTION IS DIFFICULT IN A FRONTIER

Hardwoods .......... 11,068 49, 806, 000 8, 854, 400 COUNTRY
Total ............ 40, 000 180, 000, 000 32, 000, 000

In the more inhabited areas, fire control is at-
Net Growth Could Be Much Greater tempted. In remote areas little can be done as

yet. Fire protection began in 1939 with the
Growth could be greatly increased througtl organization of the Alaskan Fire Control Service,

more adequate fire protection. Fires destroy not under the General Land Office. Prior to that
only stands of commercial size, but immature from 5 to 8 million acres were burned each year.
stands which may take as much as 10 years to With very limited funds this agency succeeded in
reproduce. Thus growth is being retarded over reducing the annual burn from 4.5 million acres in
large areas through failure of stands to reach 1940 to 117 thousand acres in 1945, but this was
maturity or areas to restock, and stands generally partly due to cessation of normal pursuits such as
are kept more or less continuously in a poor mining and trapping during the war years. With
growing condition, a resumption of these activities following 1.945



there was a sharp increase m the af°(_a burned _o _k_ea,_d_.,_-....._ burn t,o s ressona!Je ?,e_Jet.. Alaskans,
1.5 million acres in 1946 and 1947., as well as tourists, defense "wor_<ers, e_.,ndmembers

In 1947 the work of the General Land ONce of the Armed }i_orces serving kin the interior must
was assumed by the Bureau of Land Management. be informed of the devastating effects of fire on
Subsequent efforts to reduce the annual burn were the forest and range resource, as wet] as the
made in the face of an increase in population of damage _to water, soil, and many forms of wildlife.
150 percent, an increase in road mileage of 7 t per- The fire risk is annually becoming more acute
cent from 1940 to 1952; and an increase in car because of the increasing population, greater
licenses of 269 percent between 1947 and 1952. tourist activity, and extended road system.

Areas burned during the past 15 years are as There is great need for fire research to develop
follows: a danger rating system applicable to the Interior.

Area Area The combination of fuel types, low precipitation
burned b_rned

(thou. (tho_,. and humidity, and high winds and high tempera-
sand sand

Year: acres) Year: acres) tures coupled with long hours of summer sun-
1940............ 4, 500 1948................. 35 shine probably create as severe fire danger as
1941............. 3, 655 1949............. 18 exists anywhere on the North American Continent,.
1942............ 453 1950............. 2, 064
1943............. 667 1951.............. 222
1944............ 111 1952............. 75 THE FOREST ECONOMY IS IN A PIONEER
1945.............. 111 1953............ 473 STAGE
1946............. 1,439 1954............ 1,431

1947............. 1,432 Present conditions in the Interior are probably
typical of the pioneer stage of development. As

Accent Must Be on Fire Protection in the early days in the States, there are vast

After 10 years of fLre control effort the Terri- areas undeveloped, a great excess of growth over
torial Fire Control Act of 1949 was passed. This cut, high losses due to fire, insects, and disease.

and a rapidly expantnt_ l _opulation, which so farestablishes a fire season from April 30 to Septem- has been associated " efense activities. The
bar 30, inclusive, and provides for additional construction of the Government raih'oad and auto-
periods when conditions warrant. The Gover- mobile roads to connect with the Alcan Highway
nor, by proclamation, may prohibit setting of through Canada to the States has resulted in
fires, smoking, entry, or other use in designated great belts of burned-over country. Still, there
areas. The act also includes other provisions for are large areas of timber of a size suitable for the
prevention, suppression, and control and imposes manufacture of forest products.
civil and criminal liability for violations. Birch stands of good quality and volume equal

Acquisition of evidence against violators of to or greater than those in the northern Lake
fire laws is limited and difficult because of the States or New England are available and many are
immense area, much of it remote, limited per- accessible. The great areas of spruce, spruce-
sonnel, and poor transportation. Effort is being birch, aspen, and cottonwood could supply pulp
made by the Bureau of Land Management to mills, as in the Northeast.
supplement public education on fire problems Present requirements are difficult to determine
with timely prosecution proceedings, as imports are unknown. For all of Alaska in

1947 there were 7 million dollars' worth of forest,
Three-Fourths of the Fires Are Caused products imported. How much went to the In-

by Man terior is unknown, and since 1947 there are no
records of imports except from foreign countries.

In spite of the low population, at least 75 per- With a population, according to the 1950 census,
cent of the fires are caused by man, many in of perhaps 80,000 people in the Interior of Alaska
remote parts of the Interior where control is and an estimated civilian per capita use of 150
next to impossible. Records collected during board-feet, the demand would be only 12 million
the years of protection effort show the causes of board-feet.
forest or range fires to be as follows: It has been estimated, however, that the popula-

tion of such centers as Anchorage and Fairbanks
Percent Percent has increased so much that the Interior's presentCampfires ........... 27 Incendiary ......... 3

Debris burners ...... 24 Railroad ............ 2 population (1954) may be nearer 130,000, which
Lightning ............. 17 Miscellaneous ..... 11 would call for 19.5 million board-feet for civilian
Smokers ........... 16 use. Construction and maintenance by the Armed

Forces in the Interior wouht probably increase
Education Is Needed this to 30 or 40 million board-feet.

Industries based on Alaska's Interior forest
In the face of public indifference the present products are almost nonexistent; certainly not of a

fire control organization is inadequate to hold size for export. The forests make little or no
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contribution to the Territorial industriM economy, cially in British Columbia and along the Pacific
being used only for rough lumber, house logs, and Coast to Southeastern Alaska. Mineral and power
fuel. Some 66 small sawmills, mostly portable, developments also share this trend. Tile need for
produce from 8 million to occasionally 20 million forest products from Alaska's Interior lies in the
feet of rough lumber in a year. The annum rated future, but current trends toward greater demand
eapaeity of them all is about 45 million feet, but, indicate that tile present losses suffered by this
such mills seldom operate at capacity, resource should be substantially reduced.

Even if existing mills improved their manufae-
turing processes and increased production to
capacity, the entire needs of the Interior would CANADA'S TIMBER SITUATION
probably not be met. SpeeiMty products and
special grades would continue to (tome from the Canada's forest resourees are of great impor-
outside, tanee to the United States. Most of Canada's

forests are of speeies and timber size-elasses that,General unfamiliarity with the timber resource
of Interior Alaska and tile lumber markets, as well are peculiarly adapted to pulp and paper making.

From these forests the United States imports three-as with the industry in generM, has resulted in an
unfavorable climate for industriM development, fourths of the newsprint paper it uses, eonsiderable
The lack of experienced loggers and mill operators quantities of woodpulp and pulpwood, and some
in the Territory coupled with tile eustomary lumber. The forests of large-size, virgin timber in
operation of mills as a sideline rather than as a British Columbia also supply the United States
full-time business has failed to develop eonfidenee, with substantial quantities of high-quMity soft-
It has also failed to develop a product wt'ieh in- wood lumber.
spires pride on tile part of the operator and satis-

faction on the part of tile consumer. FORESTS COVER MORE THAN
The domestic problem is one of development of

forest products industries to meet local needs, pro- TWO-FIFTHS OF CANADA
tection to reduce the risks to invested capital,
adequate methods of financing, and "know-how." Canadian forests cover 951 million acres out of

Of greater importance for tile future is the a total of 2.2 billion acres (exclusive of Labrador).
significance of this resource as a reserve available Tile comparable figures for the Continental United
to meet increased requirements originating beyond States are 648 million acres of forest land and 1.9
the borders of the Territory. The great growth of billion acres of total land area. The Canadian
world population, shared by the United States, forests grade from readily accessible commercial
indicates an increasing requirement, for forest pro- forests, in the belt adjacent to the southern border,
ducts, particularly of softwoods. The marked to completely inaccessible, sparse, scattered, non-
trend toward increasing pulp production, for which commercial forest in the cold, windswept, northern
Alaskan species are well suited, and the need for tundras (fig. 102). Excluding the Yukon and
additional supplies is rapidly expanding the bound- Northwest Territories, 60 percent of the land area
aries of economic accessibility. Forest industries is forested; more than 80 percent of the total forest
are already moving northward in Canada, espe- area is in the ten Provinces (table 183).

TABLE 183.--Land classification oJ Canada, _ by region, 1953

Land area Relation of

Region forest to
total land

Total Forest Nonforest area

Million Million Million
acres acres Percent acres Percent

Maritime Provinces 2......................................... 56 38 4 18 68

Quebec .................................................... 335 221 23 114 66
Ontario ............................................... 223 143 15 80 64
Prairie Provinces 3........................................ 441 214 22 227 48
British Columbia ......................................... 230 159 17 71 69
Yukon and Northwest Territories .......................... 933 176 19 757 19

Total .................................................... 2, 218 951 100 1,267 43

XExclusive of Labrador. Source: Canada Department of Northern Affairs and
2 Newfoundland, Prince Edward Island, Nova Scotia, National Resources (formerly Department of Resources

and New Brunswick. and Development), Forestry Branch. Bulletin 106.
3 Manitoba, Saskatchewan, and Alberta. Amended 1954.
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The area of commercial forest land is estimated terns are extended, as prices rise, and as wood
at 529 million acres. 54 The heaviest concentration markets expand. The greatest concentration of
of commercial forest land occurs in the Maritime accessible forest is in the Maritime Provinces,
Provinces and in quebec and Ontario; in each of Quebec, Ontario, and British Columbia (fig. 103).
these, commercial forest, accounts for approxi-
mately three-fourths of the forest land area (table MOST FORESTS ARE PUBLICLY OWNED
184). Softwood species predominate on 63 per-
cent of Canada's commercial forest area, hard- Approximately 93 percent of the total forest
woods on 12 percent, and a mixture of the two on area of Canada is publicly owned, i. e., is in the
the remaining 25 percent, possession of the Crown; the remaining 7 percent

The noncommercial forest is usually stunted, is privately owned (fig. 104). The corresponding
sparsely stocked, and chaarcterized by species that percentages for commercial forest land are 88
can endure swamp and tundra-fringe conditions, and 12, respectively. This is in striking contrast
These noncommercial forest lands are prineipMly to the United States, where 74 percent of the
valuable for food and shelter for wildlife, commercial forest area is privately owned. In

Of the commercial forest area, 370 million acres Canada there has been little effort to move Crown
are accessible, i. e., are economically operable land into private ownership. Rather, the policy
under present conditions. The remainder will has been to retain title to forest land in the
probably become accessible as transportation sys- Dominion Government. Administration of most

54 Includes about 40 million acres in National and Pro- of the public land in the provinces rests with the
vincial Parks. Provincial Governments.

Figure 103



TABLE 184.--Commercial and no%commerciat fore;s_ land area _i_,Ca%(dcz,_ 5y regio_% t_53

Commercial _ R,elation of

Region Total eommereiM Noncom-
to totM merciM

TotM In region Accessible forest area

Million Million Million Million
acres acres Percent acres Percent acres

Maritime Provinces s.......................... 38 29 6 29 76 9
Quebec ...................................... 221 161 30 123 73 60
Ontario ....................................... 143 102 19 83 71 41
Prairie Provinces 4............................. 214 110 21 64 51 104
British Columbia ............................ 159 79 15 55 50 80
Yukon and Northwest Territories ................... 176 48 9 16 27 128

Total .................................... 951 529 100 370 56 422

Exclusive of Labrador. 4 Manitoba, Saskatchewan, and Alberta.

2 Forest lands physically capable of producing crops of Source: Canada Department of Northern Affairs and
usable wood that are economically exploitable now or pro- National Resources (formerly Department of Resources
spectively, and Development), Forestry Branch. Bulletin 106.

3 Newfoundland, Prince Edward Island, Nova Scotia, Amended 1954.
and New Brunswick.

The National and Provincial Governments Subtracting the area of occupied Crown forest,
have reserved approximately 95 million acres for national and provincial parks and reserves, and
special purposes. Some 40 million acres have private forest land from the commercial forest
been set aside as national and provincial parks, area leaves 231 million acres of commercial Crown
primarily for recreational use. On these areas, forest land that is unoccupied and awaiting
timber is definitely not available for commercial license or lease. Some of this, of course, is not
cutting operations. Some 48 million acres are in readily accessible.
provincial forest reserves, roughly comparable to Although it is conceivable that some of the 422
national forests in the United States. On these, million acres of noncommercial forest land may,
commercial cutting under certain regulations is with the opening up of transportation systems,
permitted. An additional 7 million acres are in become commercial, most of it will probably
military, Indian, and other reserves, remain noncommercial.

Approximately 141 million acres of Crown forest
lands, administered either by the Dominion or TIMBER VOLUME IS CHIEFLY SOFTWOOD
Provincial Governments, are occupied, i. e., have
been leased or licensed or otherwise contracted for
by private timber operators. 55 Of this total, 117 The timber volume on the commercial forest
million acres are held as pulpwood licenses. In area is estimated to be 397 billion cubic feet 56
Quebec, Ontario, Newfoundland, and Nova Scotia, including 782 billion board-feet 57 or an averageof 750 cubic feet and 1,478 board-feet per acre
pulpwood licenses account for about 90 percent (tables 185, 186, and 187, and fig. 105). Thisof leased and licensed land. Elsewhere, the saw-
timber licenses become more important and, for contrasts with an average of approximately 1,000
the nation, account for 21 million acres. The cubic feet and 4,100 board-feet per acre for the
remaining 3 million acres are covered by sales of United States. Of the total cubic volume, 61 per-
timber and other types of permits, cent is spruce, balsam fir, and hemlock, which

Some 62 million acres are privately owned are prime, pulping species. An additional 22 per-cent m pine, cedar, Douglas-fir, and other soft-
timberland, of which 39 million acres are held by woods. Only 17 percen_ is hardwood, chieflynonfarm owners and 23 million acres are in farm

poplar (aspen) and white torch.woodlots. These woodlots, ranging in area from
3 to 200 acres or even more, contain some of the It is estimated that 70 percent of the cubic-foot
most accessible timber in Canada. Some 60 per- volume and 75 percent of the board-foot volume
cent oi the farm woodlot area is in eastern Canada, is found on areas now considered to be accessible.
where because of more favorable climatic and soil 5_In trees 4 inches and larger in diameter at breast

conditions it is generally rather productive, height.
57 In trees 10 inches and larger in diameter at breast

56 It is likely that scattered parts of the areas covered height. It is possible that the timber-volume estimate
by leases and licenses may actually be noncommercial, may be conservative. Modern sampling surveys have
No data regarding the size of this noncommercial area are covered only about one-fourth to one-third of the com-
available. Estimates as high as 25 percent have been mercial forest area, and as surveys progress the reported
made. timber volume has steadily increased.
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Of the accessible board-foot volume, 70 percent INFORMATION ON TIMBER GROWTH AND

is found in British Columbia (table 188). In this MORTALITY Is GENERALLY LACKING
Province is concentrated the large-size Douglas-

fir, hemlock, and cedar timber. Current high- Such information on annual timber growth as
quality lumber imports into the United States are
largely dependent upon this resource. Viewed is available pertains to timber on 190 million acres
from another angle, this concentration of saw- of commercial forest land under exploitation. For
timber in British Columbia indicates that else- this portion of the resource, net annual growth
where trees of smaller size predominate. Canada's in 1952 was estimated to be 2.4 billion cubic feet.
forest resource, therefore, both as to species corn- If the stands were comparable over the entire
position and size class of timber, is admirably 529 million acres of commercial forest land, net
suited to support an extensive and highly developed annual growth would be about 6.6 billion cubic
pulp and paper industry, feet. However, much of the area not under ex-
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ploitation is occupied by old-growth timber havin[f derive a very rough totlfi estimate of 4_5 bfition
little if any net growth. Thus, g_'owth per acre cubic feet of net annual growth for all stands
on these areas might average only about half as combined and an average ne_ growth per acre of
much as on areas now being exploited. Assuming 8.5 cubic feet° I[ough as these estimates ai°e,
this to be a reasonable eonj eeture, it is possible to they apparently are not um'ealistic considering"

TABLE 185.--Volume of merchantable timbe_ '_ on commercial fore_'t land i_ Canada, by szJeeies and
accessibility class, 1953

Species Total Accessible forest l_nd Inaccessible forest land

Million Million Million
Softwood: cu. ft. Perc ft. Percent cu. ft. Percent

Spruce ........................................ 150, 231 e3n_ cu., 99, 861 36 50, 370 41
11 16, 291 1311

Jack and lodgepole pine ................... 45, 583 16 29, 292 5
Bals-_m fir ................................ 62, 106 40, 510 1 21l,596 18
Hemlock ................................ 27, 811 t.9, 520 8, 29t 7

Cedar ................................... 20, 094 54 14, 584 5 5,510 4
Douglas-fir_ .................................. 15, 198 10, 364 i 4.,834 4Other softwood ............................. 6, 803 2 5, 824 979 1

Total ............................................... 327, 826 -S_ 219, 955 --80 -].-5_, -Sii- --88

Hardwood: 10 10, 206 9Poplar (aspen) ............................ 37, 482 9 27, 276

White birch ............................... 21. 663 51 17, 892 3, 771. 3
3, 290

Maple ..................................... 3, 290 _ 2, 999 1Other hardwood .............................. 3, 196

Total .................................... 69, 487 -- --;7 55, 313 ....... 20 --_,1_ --_

All species .................................... 397, :{13 ------_ 275, 268 -_ 1_,-0_ 1_

All trees 4 inches d. b. h. a_d over. and Development), Forestry Branch. Bulletin 106.
Amended 1954.

Source: Canada Department of Northern Affairs and
National Resources (formerly Departmen_ of Resources

TABLE 186.--Volume of sawtimber _ on commercial forest land in Canada, by species and accessibility
class, 1953

Species Total Accessible forest land Inaccessible forest land

Million Million Million
Softwood: bd.-ft. Percent bd.-ft. Percent bd.-ft. Percent

Spruce_ 23i, 010 29 1.73, 285 30 57, 725 29
Jack and lodgepole pine__ 59, 253 I 8 45, 613 8 1.3,640 7
Balsam fir_ 117, 431 i 15 85, 316 15 32, 115 16
Hemlock ................................ 133, 038 17 94, 218 16 38, 820 20
Cedar 92, 032 12 65, 557 11 26, 475 13
Douglas-fir ................................... 70, 978 9 49, 608 8 21, 370 11
Other softwood 20, 143 3 17, 268 3 2, 875 1

Total ................................................ 723, 885 93 530, 865 91 193, 020 97

It ardwood:
Poplar (aspen) 33, 000 4 28, 265 5 4, 735 2

White birch ............................. 9, 938 1 9, 353 585
Yellow birch ............................... 5, 710 3 5, 710 4 .............. 1
Maple .................................... 4, 284 I 4, 284 .............
Other hardwood ..................................... 5, 180 ' 4, 195 985

Total ..................................................... 58, 112 - 7 51, 807 9 6, 305 3

All species 781, 997 100 582, 672 100 199, 325 100

' All trees 10 inches d. b. h. and over. ,nd Development), Forestry Branch. Bulletin 106.
Amended t954.

Source: Canada Department of Northern Affairs and
National Resources (formerly Department of Resources



Figure 105

TABLE 187.--Volume of merchantable timber 1 on accessible forest land in Canada by region, 1953

Region Total Softwood Hardwood
.....

Million Million Million
cu. ft. Percent cu..ft. Percent cu. ft. Percent

Maritime Provinces 2........................................ 16, 019 6 12, 437 6 3, 582
Quebec ............................................................ 63, 701 23 45, 928 21 17, 773 3:
Ontario_ ...... 74, 151 27 54, 589 25 19, 562 3_
Prairie Provinces s...................................... 24, 882 9 13, 875 6 11,007 2q
British Columbia .................................... 89, 322 32 88, 247 40 1,075
Yukon and Northwest Territories ................. 7, 193 3 4, 879 2 2, 314

Total ....... 275, 268 100 219, 955 100 55, 313 10q

' All trees 4 inches d. b. h. and over. Source: Canada Department of Northern Affairs and
2 Newfoundland, Prince Edward Island, Nova Scotia, National Resources (formerly Department of Resources

and New Brunswick. and Development), Forestry Branch. Bulletin 106.
a Manitoba. Saskatchewan, and Albert, a. AmeudoA 1.q54.
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Region To_at Softwood I Hardwood

Million M"i_lion M'iZZion
bd..-ft. P_zcen_ bd.:f_o Percent bE-ft. Pvrcenl

Maritime Provinces 2.......................... 15, 822 3 ].3,041 2 2, 781 5
Quebec............................................. 52, 200 9 38, 181 7 14, 019 27

Ontario ...................................... 76, 487 13 62, 378 1_ 14, 109 27Prairie Provinces 3............................ 28, 327 5 13, 536 14, 791 29
British Columbia ............................... 407, 029 70 401,652 76 5, 377 11
Yukon and Northwestern Territories ........... 2, 807 ..... 2, 077 ...... ____ 730 1

Total ................................ 582, 672 1-_ 530, 865 100 51,807 100

t All trees 10 inches d. b. h. and over. Source: Canada Department of Northern Affairs and
2 Newfoundland, Prince Edward Island, Nova Scotia, National Resources (formerly Department of Resources

and New Brunswick. and Development), Forestry Branch. Bulletin 106.
a Manitoba, Saskatchewan, and Alberta. Amended 1954.

that the corresponding net growth per acre for Percent
more or less comparable stands in the State of Logging ............................................ 31Pulp and paper manufacturers ......................... 34
Maine averages 8.5 cubic feet and in Coastal Lumber manufacturers .............................. 14
Alaska 7.5 cubic feet. Wood-using industries .............................. 13

Annual timber mortality for 1952 was roughly Paper-using industries ..................................... 8
estimated at 700 million cubic feet. This is indi-
cated as being the total mortality due to combined Total ........................................ 100

effects of fire, insects, and disease with perhaps as The Provinces of Quebec, Ontario, and British
much as 500 million cubic feet or about 70 percent Columbia led all others in forest industrial effort,
of the total attributable to the latter two causes, accounting for 32, 28, and 25 percent, respectively,
There is no information which would indicate of the 2 billion dollars of net value of forest indus-
whether or not mortality from weather or animals tries output.
and other natural causes is included in the total. The Canadian forest industrial plant consists of
Likewise, it is not clear whether the total esti- nearly 8,000 sawmills, 128 pulp and/or paper mills,
mated mortality represents a loss on only that 50 veneer and plywood mills, nearly 4,000 other
part of the commercial forest area that is con- wood-using industrial plants, and 421 paper-using
sidered accessible, or on the total commercial establishments. More than 370,000 persons were
forest area. If the former, the mortality is 0.25 employed (1951) on a man-year basis. More thanpercent of the volume on the accessible forest area.
If the latter, the mortality is 0.18 percent of the a billion dollars were paid in salaries and wuges.Between 1940 and 1951, the net value of products
volume on the total commercial forest area. The produced in these forest industry plants more than
corresponding mortality for the United States is quadrupled. Part of this increase, of course, is
0.7 percent of the growing stock volume on all due to the shrinking value of the dollar. Still
commercial forest land. further growth in the forest industries will un-

doub.tedly be needed to keep pace with Canada's
FOREST INDUSTRIES CONTRIBUTE SUB- growing population and expanding industry and

STANTIALLY TO CANADIAN ECONOMY agriculture.

In 1951 the forest industries of Canada con- CANADA'S TIMBER EXPORTS ARE MAINLY

tributed 2 billion dollars (15 percent) to the net TO THE UNITED STATES
value 5sof the products of all Canadian industries.
The contribution of the various segments of the
forest-product industries to this total was as Canada ranks third among the nations in volume
follows: of world trade; only the United States and the

United Kingdom exceed it. With respect to forest

Net value is gross or sales value, less cost of materials, products, Canada is the world's leading exporter,having in 1952 an aggregate forest-product export
fuel, purchased electricity, and processed supplies con- equivalent to 1,625 million cubic feet of roundsumed. It is the value added in the process of manu-
facture, wood valued at 1.4 billion dollars. In that year,
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exports accounted for 45 percent of all wood dustrial and other products. Canada would, how-
utilized commercially. Approximately half of the ever, prefer to export completely processed wood,
lumber produced in Canada is currently exported such as finished paper and plywood. In the
and 75 percent of the paper and veneer; 10 to 12 future, Canadian exports of unprocessed round
percent of the plywood production is exported, woodMpulpwood, for example-may decrease in

The United States receives approximately three- order that greater quantities of pulpwood can be
fourths of Canadian forest-products exports (table processed in Canada and exported as paper or
189). It, receives 99 percent of Canadian exports woodpulp.
of veneer, 90 percent of paper, 85 percent of ply- Canada's imports of forest products account for
wood, 82 percent of woodpulp, 80 percent of only 3 percent of its total imports. Varieties of
pulpwood, and 67 percent of lumber. In general, paper products not manufactured in Canada make
this is a mutually advantageous relationship, up a large part of these imports. Partially manu-
The United States gets wood products, and Canada faetured wood products, rosin, turpentine, gums,
gets foreign exchange with which to purchase in- resins, and cork are also imported.

TABLE 189.--Production and export of principal forest products, Canada, 1952

Item Lumber Pulpwood _ Woodpulp Paper Veneer _ _ Plywood

Million Million Thousand Thousand Million Million
bd.-ft, cu. ft. 3 short tons short tons sq. ft. sq. ft.

Production .................................... 6, 808 1, 280 81 968 7, 202 551 4 59_
Total export ................................ 3, 340 244 1,941 5, 526 408 7_
Export to United States ....................... 2, 252 196 1,589 4, 990 402 61

Percent Percent Percent Percent Percent Percent
Relation of total export to production .......... 49 19 22 77 74 li
Relation of export to United States to total

export .................................... 67 80 82 90 99 8_

1951 figures. 3 Wood and bark.
2 _o-inch thickness basis. Does not include an un- _ _-inch thickness basis.

known footage produced by the furniture and other veneer-
using industries.

TIMBER UTILIZATION COULD BE portance, particularly from the standpoint of
INCREASED supplying its own domestic requirements.

If growth is increased substantially, Canada
may ultimately be able to expand its timber

In 1952, Canadian forests supplied a cut of exports consisting primarily of softwoods in the
about 3.6 million cubic feet for domestic use and form of pulpwood, woodpulp, and paper, as well
for export. They may ultimately be able to sup- as to support increased requirements resulting
port a sustained cut of double this amount or 7.2 from rapid expansion of its own domestic economy.
million cubic feet annually when they are under In projecting United States domestic timber re-
management and the old-growth forests have been quirements, an allowance is made for a conserva-
converted to more productive stands29 This rap- tire increase in imports chiefly from Canada from
resents an increase in growth of from 50 to 60 the equivalent of 1.18 billion cubic feet of round-
percent above present levels, wood in 1952 to 1.66 and 1.79 billion cubic feet in

Canada, like the United States, has experienced 1975 and 2000. Whether Canada will be able to
a rapid growth of its national economy in recent support any more than these amounts to the
years. It might not be unrealistic to assume that United States will depend on its domestic growth,
the Canadian economy, due to expected increases export requirements to other countries, and the
in population and to current developments in the rate at which the stands are brought under man-
production of oil, electric power, and iron and agement and growth is increased.
uranmm ores, may expand even faster than that The outlook for increased imports from Canadaof the United States during the next two decades.

of softwood lumber of quality grades is not as
Under these conditions, it is logical to expect that encouraging over the long run as for pulpwood
Canada's timber supply will take on added im- derived products. At present rates of cutting,

there appears to be a 25 to 50 years' supply of
69 Food and Agriculture Organization of the United old-growth Douglas-fir, which is perhaps the mostNations. Report of the Preparatory Conference on World

Pulp Problems, Montreal, Canada, 25 April-_ May, 1949. important source of high-quality lumber in Can-
Canad. Pulp and Paper Assoc., June 1949. ada. For this reason, it is believed unlikely that



the United States can count o:_ much more Iumbs, oak at altitudes below this range. Most of the
from Canada 25 and 50 years hence t[hau was commercial piae timber is (_ither i_ the Siem'a
imported in 1952. Madre Occidental range, which extends from tt_e

Arizona border southward throug:h the western

MEXICO'S TIMBER SITUATION half of the country, or is 1_ the south coastalS_erra Madre del Sur. in east central Mexico, the
Sierra Madre Oriental con.tains some pine at the

Mexmo timber resources and timber trade are higher elevations, but rough topography and light
small in comparison with those of the United stocking practically disqualify it as a commercial

"1 SState and Canada. Nevertheless, the United .....source of timber. Even in the other mountain
State does obtain pine lumber and other forest
products from Mexico. Consequently, the possi= areas, much of the timber on high and roughterrain is at present out of economic reach. The
bility of continuing these imports warrants development of raih'oad and road transportation
consideration, appears to be needed to open up these softwood

stands. In some instances, at least, it is question-
FOREST AREA IS RELATIVELY SMALL able if the timber values on present markets are

worth the investment and operating risks that
The forest area of Mexico is estimated to be 64 would be involved.

million acres, roughly 13 percent of the total land The Mexican rain forest, prominent in the Yuca-
area. This contrasts strikingly with a correspond- tan Peninsula and westward in the Isthmus of
ing 34 percent in the United States. The following "" i r ,I et ua ltepec, occurs in the low, humid, tropical
breakdown of this forest area may be roughly areas of heavv rainfall. Although several hundred
indicative of the general forest situation" commercial tree species are found within this type,

A_a it is chiefly prized for the scattered occurrence of
_Vlfllion three particularly valuable species: mahogany

Commercial forests: acre., per_,t (Swietenia macrophylla), chicle (Achras zapota),
Tropical ............................................... 27 42 and ramon (Brosimum alicastrum). In many
Temperate 22 35.......................... _. _ areas, the forest cover is broken or reduced to

Total .................................................... 49 77 secondary scrub because of shifting cultivation or
Noncommercial forests .................... 15 23 heavy exploitation.

All forests .................................... 64. 100 For the Nation as a whole, the forest land is• owned about as follows:
Percent

!i Roughly 75 percent of the comlnercial forest Federal ......................................................... 5
area, both tropical and temperate, is considered Communal ............................................................ 20
to be accessible. The tropical commercial forests, Private ............................................................... 75

?.i all hardwood, consist of some 12 million acres in
the Yucatan Peninsula and 15 million acres in the This ownership pattern generally approximates

_ remainder of tropical Mexico (fig. 106). The tem- that of the continental United States, where 74
perate commercial forests are mixed hardwood and percent of the commercial forest area is privatel)"

!J softwood, and include approximately 10 million owned. The communal forests are of special sigm-
_ acres of virgin and moderately exploited areas and ficance because they are concentrated in the

1.2 million acres of heavy cutovers. The relative heavily populated and agriculturally important
ii abundance of softwood and. hardwood species is central plateau region. In 1949, about 2 million

uncertain, but probably softwoods predominate on acres of federally owned forests were in national
i! one-thirdof the commercial forest area and hard- parks and 1.6 million acres were in forest reserves.

woods on two-thirds. The noncommercial forest
land is brushland and grazing land with scattered
trees. TIMBER VOLUME Is SMALL

_! The pine and pine-oak forests are the most
important forest types in Mexico, both in area and No reliable estimates of Mexico's total timber
economic value. They contain about 30 species of volume exist. Recent approximations of average

i: pine, most of which are of commerciM significance, timber volume per acre range from 700 cubic feet
and more than a hundred species of oak. Among for all forests to 2,000 cubic feet for accessible corn-
the pines, the following species are believed to be mercial forests. Assuming an average of 1,200
the most important: Mexican white pine (Pinus cubic feet per acre of commercial forest, the com-
ayacahuite), Apache pine (P. engelmannii), Monte- mercial timber volume would total about 59 billion

i zuma pine (P. montezumae), Aztec pine (P. teocote), cubic feet. The total timber volume on rom-
P. leiophylla, and P. oocarpa, mercial forest land in the United States is 498

Pine predominates in the mountains at eleva- billion cubic feet. There is no basis for breaking
lions ranging between 5,000 and 13,000 feet. down this 59 billion cubic feet by species, geo-

i Ordinarily the pine is gradually replaced by the graphic area, or quality.





FOREST _[NDUSTRIES ARE DEVELOPD_G Pa]p and Paper Mille Partialily Meet
National Needs

Reliable statistics on the Mexican forest indus-
_ries are also lacking, but these industries occupy Of the 25 mills involved in the production of
only a minor position in the nationat economy, pulp and paper, 15 produce paper only_ 6 producepaper and mechanical pulp, 3 produce paper and
In 1953 forestry and the forest-products industries chemical pulp and 1 produces paper and both
accounted for about 2 percent of the gross nationa] types of pulp. Annual capacity of the industry is
product, reported to total about 240,000 short tons of paper.

In general, forest operations are conducted on a In 1953, production was estimated to be 132,000
modest scale. Tree felling is usually done with ax tons of paper; consumption was roughly estimated
and handsaw; skidding is ordinarily done with at 265,090 tons. The import of 73,000 tons of
horses, mules, or oxen. Only on the Yucatan newsprint in 1953 approximately accounts for the
Peninsula are tractors regularly used for skidding, total consumption of that item. Of this 74 per-
Ordinarily logs are transported from forest to mill cent came from Canada, 12 percent from theUnited States, 12 percent from Finland and 2 per-
by truck, cent from other European countries. Some pulp

was also imported, especially bleached and dis-
solving pulps. The chief reason why pulp and

Sawmills Are Locally Important paper production is so far below capacity is that
the industry is concentrated in and near" Mexico
City, where raw material supplies are now very

It is estimated that 170 sawmills operate m scarce. It is anticipated that by 1965 the demand
Mexico, producing in 1951 some 530 million board- for paper and board may be 600,000 tons.
feet of lumber. In addition possibly 100 million

board-feet or more was handsawn in that year, Plywood Production Is Increasing
chiefly for railway crossties. Three Mexican mills
use bandsaws; all others use circular saws. The Seven major plywood plants now operate in
band mills and a few of the larger circular mills are Mexico and in 1950 produced some 65 million
reasonably modern and efficient and can produce square feet of plywood, ¼-inch basis. Three of
lumber meeting export specifications. Most of the these plants are in the pine region, three in the
other mills are not so well equipped, and are unable tropical region, and one in Mexico City. Anumber of smaller mills produce small quantities
to produce well-sawn lumber. The largest band of plywood, and also veneer for baskets, boxes,
mill has a daily capacity of more than 100,000 and crates. Construction plywood accounts for
board-feet, and the circular mills produce an aver- the bulk of the Mexican production, but the pro-
age of about 10,000 board-feet daily. A few mills duction of decorative plywood for furniture and
have dry kilns, and most of the lumber is air dried paneling is increasing. Pine and oak are com-
briefly before it is marketed. Ordinarily lumber is monly used for construction plywood, and ma-
graded only when it is exported. Currently pine hogany, Spanish cedar, and prima vera for decora-
lumber export accounts for 58 percent of the value tire plywood. Plywood exports, chiefly of Span-
of all forest products exported (including nonwood ish cedar, were more than 8 million square feet
forest products), in 1950. The United States is the principal

It is reported that five or six United States- buyer.
owned but Mexican-staffed sawmills are now oper-

ating in the States of Chihuahua and Sonora and Wood Is Widely Used for Fuel
are exporting the sawn lumber under license
through Laredo, Tex., and other border towns. Wood fuel, largely in the form of charcoal rather
Little is known regarding the size and ownership of than wood, is the basic household fuel in Mexico.
these mills, but their concession areas are known The volume of wood cut annually to meet this
to be on private land. It is doubtful if, under need is not known but may be conservatively
present regulations governing the operation of estimated at about 260 million cubic feet. This is
foreign-owned enterprises in Mexico, new United believed to be about 40 percent of the total utilized
States timber concessions will be opened. The cut of timber. Charcoal is made by primitive
Mexican Government appears to favor the estab- and wasteful methods in crude, earth-covered
lishment of domestically controlled processing mounds. Much of the timber converted to
plants and the export of such finished forest charcoal would be far more valuable if otherwise
products as furniture, for example, utilized.



Nonwood Forest Products Are Also might reach 200 millioncubicfeet. This would

[rnportant give a net annual growth of 500 million cubic feetor less than 1 percent of the timber volume on

In the production of _aval stores, Mexico ranks commercial forest land.
sixth among the producing countries in the world. A 1952 estimate of 700 million cubic feet for theannual timber cut is considered to be realistic. IfDuring the period 1947-51t Mexico's output was
about 3 percent of the world's production of tur- the above assumptions are accepted, an annual
pentine and rosin. Except for one modern plant timber deficit of some 200 million cubic feet would
at Guadalajara, naval stores are produced in be indicated. However, estimates of commercial
small, scattered plants. Tapping methods are forest area, timber volume, and growth rates vary
generally severe, and much pine timber is lost so widely as to shake confidence in the foregoing
because of 7heavy working for naval stores coupled calculation, even though it appears to rest on a
with fire and insect damage. No wood naval reasonable base. Of course, a considerable forest
stores are produced. During the period 1947-51 area supports virgin timber, on which growth
Mexico produced on the average 1.5 million gal- about offsets mortality. When this virgin timber
lens of turpentine and 24,314 short tons of rosin, is replaced by a young growing forest, the total
About two-thirds of the turpentine and one-hMf growth will be increased. Whether this increase
of the rosin produced is exported. The rosin is will place Mexican timber production on a sound
chiefly exported to European and other Latin footing cannot be forecast at this time.
American countries, and the turpentine to the
United States. FOREIGN TRADE IN FOREST PRODUCTS ][S

Chicle, tile natural base for chewing gum, is CHIEFLY WITH UNITED STATES
produced from the exudation of the sapodilla
tree which occurs in the tropical forests of south- Trade with the United States accounts for 80-90
eastern Mexico and adjacent areas in Central percent of Mexico's total foreign trade. The
America, The number of productive trees is United States is the source of 95 percent or more
rapidly shrinking because of excessive and indis- of Mexico's imports of forest products, and is also
criminate tapping. The increasing availability of the destination of most of Mexico's exports of
synthetic substitutes for natural chicle suggests such products. In terms of the total value of 1953
that this industry will steadily decline in economic trade with the United States, forest products
importance, probably accounted for some 4.5 percent of Mexi-

A few miscellaneous forest-product industries can exports and 3 percent of imports.
are known to be more or less active, but data on In 1952 Mexico's excess of wood exports (exclud-
their output are lacking. These include a modern ing pulp and paper products) over wood imports in
wallboard plant, a few small barrel and cask trade with the United States was equivalent to
factories, furniture plants, and tannin extraction 9.5 million cubic feet of roundwood. Lumber
plants, accounted for about 97 percent of the volume of

wood products exported to the United States and
TIMBER GUT IS THOUGHT To EXCEED 83 percent of the wood volume imported from the

GROWTH Ulfited States. In terms of roundwood equiva-
lents, Mexico's 1952 wood exports were about 2.1

It is estimated that the average gross growth of percent of estimated wood production. Postwar
Mexican forests is in the neighborhood of 14 cubic export restrictions and government production
feet per acre per year. The total gross timber controls and other factors have caused a steady
growth on commercial forest land may therefore decline in the equivalent total volume of wood
approximate 700 million cubic feet. Noncom- shipped from Mexico to the United States as is
mercial forest land supports almost no merchant- shown in the following tabulation"
able timber and makes no significant contribution MUlio_,
to the usable timber growth. Year: ca. ft.1950 .......................................................... 30

Volume losses from fire, insects, disease, shift- 1951 .................................................. 20

ing agriculture, and other causes are unknown but 1952.............................................. 151953 ................................................ 12
are thought to be large. Partial reports indicate 1954 ............................................ 11
that during the period 1944-53 fire destroyed
timber on about 105,000 acres annually. During When the value of woodpulp and its derivatives
1948-52, bark beetle epidemics were reported to and nonwood forest products are considered along
have covered about 35,000 acres annually. As- with the value of wood products, Mexico is a net
suming an average stocking of 1,200 cubic feet per importer of forest products from the United States.
acre and a 25 percent salvage rate, these partial The value of all of these forest-product imports in
estimates account for a loss of 125 million cubic 1953 was $20.5 million and of the corresponding
feet. A more complete accounting of such losses exports $15.5 million.
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FOREST-PRODUCT EXPORTS LXKELY United Nations/3° The statisticswere obtained
from a questionnaire scn_ _o member nations by

To DECLINE F. A° O. of which 12G--aecounting for 73 percent
(_ssentla

Evidence--apparently trustworthy--indicates of the world's fores_ area reolied. The _ _ " 1
that Mexico's forest resources are shrinking. Re- information for the other countries was obtained
gardless of this. there are strong indications that, from published official statistics, from question-
for the immediate future, at least, Mexican ex- naires submitted in connection with a similar
ports of wood and wood products will gradually F.A.O. survey in 1947, from unofficial reports,
decrease as the nation seeks self-sufficiency in these and from estimates by F. A. O. personnel.
items. It would therefore appear thut the United
States cannot count on increases in imports of ONLY ONE-FOURTH OF FREE Vf'ORLD_S
these items from Mexico. FORESTS UNDER EXPLOITATION

TIlE WORLD TIMBER SITUATION The total forest area of the Free World is esti-
mated to be 7.4 billion acres (table 190). Soft-

To complete the setting in which the timber woods predominate on 1.5 billion acres, hardwoods
situation of the United States should be appraised, on 5.9 billion. Seventy-six percent of the Free
a very brief look at the world's forest resources World's softwoofi forest is in North America.
and timber trade is in order. However, the polit- Much of the rest is in fl'ee Europe. About 84
ieal situation which divides the world has largely percent of the hardwood forests are in Latin
cut off timber trade between the Free World and America, Africa, and free Asia. Of the total forest
the Soviet Bloc of nations. Consequently the area, some 4.0 billion acres are considered to be
following discussion deals primarily with the inaccessible. These latter forests are naturally
forest resources of the Free World, although some found in remote areas, such as the colder zones of
reference to total world timber resources, and Alaska and Canada and the difficult parts of
comparisons between Free World and Soviet Bloc Latin America, Africa, and Asia. The improve-
resources are also given, ment in communications that normally aeeom-

The discussion is largely based on the results of 6oWorld Forest Resources, Food and Agriculture Organi-
the 1953 world forest inventory conducted by zation of the United Nations, Rome, Italy, pp. 1-120,
the Food and Agriculture Organization of the illus. 1955.

TABLE 190.--Approximate distribution of the Free World's forests, 1953
.........

Forested area Forests under exploitation _
Total Acces-

Region land sible
area Total Soft- Hard- forests 1 Total Soft- Hard-

woods woods woods woods

Million Million Million Million Million Million MiUion Million
acres acres acres acres acres acres acres acres

North America 3........................... 4, 975 1, 799 1, 165 634 917 710 402 308
Latin America 4 5,046 2, 135 58 2, 077 775 194 24 17(1
Free Europe _.......................... 935 270 161 1.09 263 258 157 101
Free Asia 6............................. 2, 393 1,054 114 940 661 485 32 453
Pacific Area _............................ 2, 113 212 19 193 49 42 5 37
Africa_ 7, 339 1,980 8 1, 972 702 267 5 262

.....

Total, Free World ................. 22, 801 7, 450 1,525 5, 925 3, 367 1,956 625 1,331
I

All forests now within reach of economic management 6 Includes Asiatic countries listed in table 1, page 66,
or exploitation as sources of timber products, including of cited report except for the following: Asiatic USSR,
immature forests and managed forests where fellings were China, Manchuria, Tibet, North Korea, and Viet Minh.
prohibited. 7 Includes Australia, British Solomon Islands, Fiji,

2 Forest yielding industrial wood and/or fuehvood. Hawaii, New Guinea (Australia), New Zealand, Western
a Includes United States, Alaska, Canada (excluding Samoa, and others as shown in table 1, page 68, of cited

Labrador), and Mexico. report.
Includes Central and South American countries listed

in table 1, page 60, of report cited as source. Source: World Forest Resources, Food and Agriculture
5 Includes European countries listed in table 1, page 60, Organization of the United Nations, Rome, Italy, pp.

of cited report except for the following: European USSR, 1-120, illus., 1955. Data for North America revised to
Albania, Bulgaria, Czechoslovakia, East Germany, Hun- agree with statistics for individual countries given in
gary, Poland, and Rumania. other parts of this report.
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panics general economic development together cubic feet of growing stock (with bark), of which
with improvements in logging and transportation 35 percent is softwoods (table ]91). About 70
equipment is steadily reducing the inaccessible percent of the softwood volume is found in North
forest area. America while free Asia has 43 percent of the

Of the 3.4 billion acres of accessible forest, 1.9 hardwood volume in forests under exploitation.
billion acres are in use, i. e., under exploitation. The volume of timber cut from the Free World's
Thus.approximately one-fourth of the total forest, forests in 1953 is estimated at 36.8 billion cubic
area is actually under exploitation. Virtu'-Hlv all feet 17.0 billion cubic feet softwood and 19.8
of free Europe's forest areas are in use, but in billion cubic feet hardwood. This volume does
Latin America less than one-tenth of the forest not include unrecorded removals and illicit fellings
area is being exploited. By and large, the areas in some countries which may account for sub-
in use are the choicest and most economic ones stantial volumes in those parts of the world where
with respect to traditional means of transporta- accurate records are not. maintained. North
tion and to present centers of population. The American countries account for about two-fifths
1.4 billion acres of accessible forest not yet under of the total cut of all species in Free World's
exploitation will undoubtedly be put under use forests--nearly two-thirds of the total softwood
when economic conditions justify. Yields on volume and about one-fifth of the total hardwood

some of these areas _nay be low and the species volume (see regional fellings, p. 346).composition and timber quality may be relatively Of the volume removed from the forests of the
poor. Considering the Free World total, it would Free World, approximately 47 percent was used
appear that the untapped forest resources are for fuel and 53 percent was used for industrial
large, wood. The proportion of output that is industrial

wood has been increasing during recent years.
SOFTWOOD FORESTS MORE HEAVILY EX- On the basis of data from countries having

about four-fifths of tlte world's exploited forest,
PLOITED THAN HARDWOOD FORESTS net annual growth for the Free World's forest area,

under exploitation is estimated roughly at 18 bfl-
Of the 1.9 billion acres under exploitation, up- lion cubic feet of softwood and 35 billion cubic

proximately 625 million acres are of softwood feet of ltardwood (without bark). All in all, it
types and 1,331 million are hardwood. Thus 41 appears that in the exploited forests of the Free
percent of the softwood forests are under exploita- World as a whole, net growth of softwoods is
tion, whereas only 22 percent of the hardwoods slightly in excess of depletion of growing stock by
have yet been opened up for commercial operation, cutting. However, for much of Europe, for the

Data are not available to warrant an estimate United States, and for other parts of the Free
of the total timber volume of the Free World. It World, the requirements for softwoods are in ex-
is, however, estimated that the 1.9 billion acres of tess of annual growth and throughout the world
forest now under exploitation support 2,431 billion the softwood requirement is increasing.

TABLE 191. Growing stock" in the I_)'ee World's.forests under exploitation, 1953

Growing stock (with bark) 2 Estimated growing
stock per acre

Region

All species Softwood tiardwood Softwood Hardwood

Billion Billion Billion

f_ Percent cu..ft. I'erc_nt CM)ic J'eet Cubic feelcu. ft. Percent cu. "1 70 235North America ±.................... 836 34 ' 15 1, 495 765
Latin America ...................... 284 12 35 4

249 16 l, 458 1,465

Free Europe ....................... 275 11 179 21_ 96 ,," 1. 140 950Free Asia .......................... 718 30 31 687 43 970 1,520

Pacific Area ........................ 35 1 7 (3) 1 28 2 1,072 786
Africa ............................. ..........283 12 4 27q 18 575 1,072

Free Urorld .................. 2, 431 100 8-57 _-0- 1,574 I......... 100-1 1,366 1, 187

For included countries see references cited in footnotes Source: World Forest Resources, Food and Agriculture
to table 190. Organization of the United Nations, Rome, Italy, pp.

2 Growing stock volumes may not check with products 1-120, illus., 1955, except for the United States for which
of given acreages and volume per acre because of rounding, growing stock includes volume on commercial forest land

a Less than 0.5 percent, increased 10 percent for bark.
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In the case of the exploited hardwood forests, impor_os i_ softwood lumber, woodputp, pit props,

best judgment indicates that removals from t_he and paper, From the character of the import and
forest may be only one-half to three-fourths of the export items of those nations that dominate world
growth. In the United States, and in other parts trade in timber products, it is apparent that the
of the world as well, certain hardwoods can be and backbone of such trade is in softwood products.
are being substituted for softwoods. As research The pattern of world trade in various forest
discovers ways of using hardwood species for products varies greatly depending upon the bulkand relative value of the individual products. For
products traditionally made of softwoods, acceler- example, there apparently is almost no limit on the
ation in hardwood use may reduce somewhat the distance that newsprint and other paper and some
pressure on the softwood resource, pulp items can be shipped. At the other extreme,

fuelwood is seldom exported, or transported very

CANADA, UNITED STATES_ AND FREE far even within a country. International trade in
forest products is therefore practically limited to

EUROPE DOMINATE WORLD TIMBER industrial wood or the products processed from
TRADE industrial wood.

The bulk of the trade in newsprint paper is
The equivalent of about one-ninth of the total from Canada to the United States. Most of the

Free World fellings of roundwood entered inter- woodpulp trade is from Canada and Europe to
national trade in 1958 either in round or processed the United States. The flow of softwood lumber
form. The extent of the foreign trade for major is more diversified, although a large volume moves

from Canada to the United States and to Europe.
world regions is indicated by the following The flow of hardwood lumber is still more diver-
tabulation: "* sifted, with free Europe, free Asia, Africa, and

Regional felling, Foreign trade South America participating importantly.

Soft- Hard- Imports Exports
Total woods (billion woods (billion (billion (billion

neoio',, e,,.tt.) cu.ft.) on.ft.) on.ft.) FREE EUROPE LIKELY TO NEED ITS OWN
North America_ 15. 0 11.0 4. 0 1. 53 1.73 OUTPUTLatin America__ 5. 6 .4 5. 2 . 15 .08
Free Europe___ 6. 7 4. 0 2. 7 1. 92 1.97
Free Asia...... 4. 7 1.3 3. 4 .26 18 Because free Europe accounts for 45-50 percent
Pacific Area .... 8 . 2 . 6 .06 .01
Africa......... 4. 0 . 1 3. 9 . 13 .08 of the volume of world trade in forest products,

because much of the European international trade
Total___ 36. 8 17.0 19. 8 4. O5 4. O5 is in softwoods, and because in the past Europe

The volumesenteringinternationaltradeinclude has exported a considerable volume of forest
trade between countries within each world region products to the United States, it will be helpful toconsider more closely the free European softwood
as well as trade between world regions. Viewing
the situation by world regions, only free Europe timber-supply situation.
and North America show a net export. The other Since 1935, free European sawn softwood con-
regions of the Free World are net importers, sumption has shrunk by a fifth. Several factors

Pinpointing the situation, three countries-- have contributed to this. During the Nazi regimethe cut of the German-controlled forests exceeded
Canada, Finland, and Sweden--account for 69 the allowable cut of their management plans in
percent of the Free World's wood-product exports
(on roundwood equivalent basis); two countries order to support the German military operations.
the United States and the United Kingdom- This overcut continued during the first years of
account for 57 percent of the Free World's wood- occupation. Accordingly, the restoration of Ger-man forests to former productivity requires a
product imports, reduction in annual cut for an extended period.

Canada, Finland, and Sweden export chiefly
paper, woodpulp, pulpwood, and softwood lumber. A parallel situation prevails in certain other coun-tries. It is expected that within one to three
The United States imports chiefly newsprint paper, decades European forests will again be able to
woodpulp, and softwood lumber, while for the
United Kingdom the order of importance in support heavier cutting. A sharp curtailing of theoutput of timber products in some exporting coun-

01Source: World Forest Resources, Food and Agriculture tries has reduced the volume of exports available
Organization of the United Nations, Rome, Italy, pp. tO other countries, even though the proportion
1-120, illus., 1955. Data for North America revised to of the output going into export may have been
agree with statistics for individual countries given in
other parts of this report, approximately maintained.



World War II seriously disrupted European respect to supplies h'om undeveloped regions.
imports of softwood forest products. The consider- Proximity and established trade relations might
aMe volume normally imported into free Europe enable the United States to obtain substantial
from the countries now under Communist influence additional amounts annually from Canada and
has been greatly reduced, although strenuous ef- there are untapped resources in Interior Alaska.
forts are being made in some quarters to renew this Supplementary supplies from these sources may
trade. In the case of the United Kingdom., dollar help in meeting expanding needs of the American
shortages have discouraged imports from Canada. economy m the years ahead.
The net results of this reduced supply of softwood
timber in free Europe has been a sharp increase TABLE 192.--United States: Imports and ezports of
in the price of softwood forest products and a principal forest products, by specified years
reduction in consumption. IMPORTS

Looking ahead to 1960 it is estimated that, even --IA]-I.... °°d-assuming a conservative rate of economic growth Soft- t Hard- llw, News- Pulp-

and 1950 prices, the requirement for all industrial Year wood t wood ] pulp print woodwood in Europe (excluding USSR but including lumber I lumber | paper

satellite countries) is expected to reach 6.9 billion t I- - [
cubic feet. The corresponding figure for 1950 was Billion _ Billion |Million Million Million

I bd.-ft. | tons i tons i cords5.9 billion cubic feet. Under present policies and bd_.f_ 0. 11 | 1. 66 1. 45 1.09programs, European production of industrial wood 1925 ......

by that time will not exceed 5.5 billion cubic feet. 1930 ..... 1. 15 / 04 | 1. 83 2. 28 1. 101935 ...... 38 ! 96 1. 93 2. 28 1.04 rom h
ades at least, almost the entire softwood surplus 1945__ iill .88 16 1. 75 2. 67 1. 73

of exporting countries, such as Sweden, Finland, 1950__ 3. 14 28 2. 39 4. 86 1. 83

and Norway, could be utilized within Europe. 1951__ 2. 26 25 2. 36 4. 96 2. 511952__ 2. 27 21 1.94 5. 03 2. 31
1953 .... 2. 53 23 2. 16 5. 00 1. 55

UNITED STATES CAN CONTINUE TO ]M- 1954___ 2. 85 21 2. 05 4. 99 1. 60

FORT BUT EXPANSION OF EXPORTS EXPORTS

LIMITED BY DOMESTIC NEEDS
1925...... 2 19 0. 37 0. 04 0. 02 0. 01

The United States has long been a net importer 1930...... _ 91 .42 .05 . Ol 131935..... oo .31 . 17 .02 02
in respect to pulpwood, woodpulp, and paper. 1940..... 75 . 17 .48 .04 06
Up to about 1940, however, it has maintained a 1945..... 29 . 12 . 14 .04 04
net export balance in both hardwood and soft- 1950..... 41 . 11 . 10 .04 031951..... 88 . 12 . 20 . 07 01
wood lumber (table 192). Now, with lumber ex- 1952..... 57 . 16 .21 . 11 02
ports sharply reduced, and with imports higher 1953..... 51 . 13 . 16 .05 01
than in any earlier period, this country is also a 1954.... 58 . 13 .44 . 14 04
net importer of lumber. Imports of softwood I
lumber and newsprint paper have increased par- _ 2,000 pounds.

ticularly sharply since World War II. Since 1950
imports of softwood lumber have averaged about Whether the United States will be able to in-crease its exports of timber products to help meet
2.6 billion board-feet or 8 percent of domestic the widespread need in other parts of the world
softwood consumption. In the same period, in- will depend on the relative needs of its own ex-
ports of newsprint paper reached about 5 million panding economy. Domestic requirements as as-
tons a year--83 percent of consumption. Our timated for 1975 and 2000 will tax our own sup-
imports of both of these items come chiefly from plies to the utmost, even allowing for continued
Canada, as does our 2-million-ton import of wood- imports, at present levels, of pulp and paper and
pulp, and our 1.5- to 2.0-million-cord import of other special items. True, we hold a dominant
pulpwood. Hardwood lumber--of which imports position in the Free World's timber economy in
between 1950 and 1954 averaged 236 million terms of forest area, timber volume, productive
board-feet and exports 130 million comprises a capacity, and output of timber products. But
much smaller volume of trade than softwood lure- our needs are great and will grow in response toour expanding population and other factors. Thus
ber and pulp and paper products, while we :may be able to effect some slight increases

Looking to the future, interest centers on soft- in timber products for needy nations, it is unlikely
wood trade. Although important segments of the that we will be able to expand our exports to any
Free World face a shortage in softwood timber, substantial degree, particularly if our own needs
the United States is in a favorable position with are as great as expected-



RELATION OF NORTH AMERICAN FORE_f ret_ttionships between these and other parts of the

RESOURCES TO THOSE OF THE FREE world may be ;_":_a,dily-apparent°

WORLD AND WORLD United States Resources in Relation to

A comparison of forest resources of North Those of North America
American countries is presented in table t93. It About t.8 billion acres or 36 percent of the land
seemed desirable in these comparisons to rely on
pertinent statistics for the different countries, up- area of North America is forested, and slightly
pearing in other sections of this report, which _re more th_n 60 percent (1 [ billion acres) of the
more or less similar to the standards adopted by forested area is considered commercial (table 193).
the United States in reporting on its forest re- The United States and Aluska have 48 percent of
sources. However, comparison of resources be- the commerciM forest area, Canada 48 percent,
tween all countries and regions of the world must and Mexico 4 percent, Whereas the United States
be on the basis of statistics which are reasonably and Alaska have a smaller acreage of softwoods
comparable for the various countries considered, than Canada, they have a greater proportion of
Thus world forest resource statistics as published the softwood volume fifty-two percent as com-

pared with 45 percent for Canada. Annual tim-
by the Food and Agriculture Organization of the
United Nations are used for this purpose. Be- bet growth and cut are also much ttigher in the
cause F. A. O. used different standards and defini- United States, where both growth and cut equal

approximately 70 percent of the total for all of
tions, the North American data used in world North America. Canada accounts for all but a

comparisons is somewhat different than North small fraction of the remainder in both categories.
American data in table 193 and elsewhere in the

Timber Resource Review. North American Resources in Relation
A partiM summary of these world statistics by to Those of the Free World

country and region is given in table 194. Al-
though these same statistics for North America Both Latin America and Africa have more forest
and the Free World appear in tables 190 and 191 area than North America. But it is the relative
they are duplicated here in order that significant distribution of the softwood resources among na-

TABLE 193. Forest resources oj North America, 1953

Item United Alaska _ Canada 2 Mexico North
States America

Million Million Million Million Million
acres acres acres acres acres

Total land area ........................................... 1. 904 366 2, 218 487 4, 975
Total forest land ......................................... 648 136 951 64 1,799

Total commercial forest land ............................... 485 44 529 49 1,107

Softwood ........................................... 230 33 396 16 675
Hardwood ............................................ 255 11 133 33 432

Noncommercial forest land ................................. 163 92 422 15 692

Billion BiUion Billion Billion Billion
Ti tuber vol ume on commercial forest land: cu..ft, cu..ft, eu..ft, eu. ft. cu. ft.

Softwood .......................................... 336 41 328 19 724
Hardwood ........................................... 162 9 69 40 280

All Species ........................................... 498 50 397 59 1,004

Net annual :imber growth a............................. 14. 2 1. 0 4 4. 5 .5 20. 2Timber cut .......................................... 10. 8 ('_) 3. 6 .7 15. 1

_Combines Coastal and Interior Alaska. under exploitation is probably less than on areas now
2 Excludes Labrador. being exploited. If the stands were comparable, total
3 Of growing stock on commercial forest land. growth on commercial forest land would be about 6.6 billion
4 Questionable estimate. Growth on the 190 million cubic feet. The estimate shown is about halfway between

acres of commercial forest land under exploitation is esti- these two extremes.
mated to be 2.4 billion cubic feet. Growth on areas not 5 Less than 0.05 billion.
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tions of the Free World that is most significant. 2'orestsunderezploitation
Softwood Hardwood

Whereas North America has only 24 percent of the TotaZ types types
(percent) (percent) (percent)

forested area, it has 76 percent of Free World's North America .............. 36 64 23

softwood forests, about 64 percent of softwood Latin America ............. 10 4 13
forests under exploitation, and about 70 percent Free Europe ............... 13 25 7Free Asia .................. 25 5 34
of the softwood timber volume of forests being Pacific Area ................ 2 1 3

exploited. These and other relationships are Africa ..................... 14 _1 20
shown below and in table 194. Total, Free World .......... 100 100 100

Forestedarea Timber volume on forests under
e.vPlOitat ion

Softwood Hardwood Softwood Hardwood
Total types types 7btal types types

(percent) (percent) (percent) (percent) (percent) (percent)
North America ............... 24 76 11 North America .................. 34 70 15
Latin America ............. 29 4 35 Latin America .............. 12 4 16
Free Europe ................... 4 11 2 Free Europe ................ 11 21 6
Free Asia ..................... 14 7 16 Free Asia .................. 30 4 43
Pacific Area ................ 3 1 3 Pacific Area ................. 1 1 2
Africa ...................... 26 1 33 Africa ......................... 12 _ __ 18

.........

Total, Free World ......... 100 100 100 Total, Free World .......... 100 100 100

TABLE 194.--Forest resources oj the world, 1953

Growing stock (with
Forests under exploita- bark) on areas undelTotal Forested area Acces- tion 2

Country or region land sible exploitation

area Total Soft- forests
All Soft- Hard- All : Soft- Itard-

all wood types wood wood species wood wood
types portion ,,

Million Million Per- Million Milli°n Milli°n Million Billion Billion Billion
North America: acres acres cent acres acres acres acres cu. ft. cu. ft. cu..ft.

United States ................. 1, 904 648 52 485 485 230 255 547 370 177
Alaska a 366 136 78 24 24 24 ........ 18 18 ......
Canada 4....................... 2, 218 951 75 370 190 142 48 255 199 5C
Mexico ......................... 487 64 14 38 11 6 5 16 14 2

Total__ 4, 975 1,799 65 917 710 402 308 836 601 235

Remainder of Free World: 5
Latin America .................. 5, 046 2, 135 3 775 194 24 170 284 35 249
Free Europe .................. 935 270 60 263 258 157 101 275 179 96
Free Asia ..................... 2, 393 1,054 11 661 485 32 453 718 31 687
Pacific Area ...................... 2, 113 212 9 49 42 5 37 35 7 28

Africa__ 7, 339 1,980 (_) 702 267 5 __262 283 4 279

Total__ 17, 826 5, 651 6 2, 450 1,246 223 1,023 1,595 256 1,339

Total, Free World ............... 22, 801 7, 450 20 3, 367 1,956 625 1,331 2, 431 857 1,574

U. S. S. R ...................... 5, 410 1, .833 78 1,050 867 743 124 1,166 1,054 112
European countries in Soviet Bloc L 249 66 52 66 63 33 30 75 40 35
Asiatic countries in Soviet Bloc %__ 4, 175 244 75 108 89 67 i 22 122 96 26

Total, Soviet Bloc ................ 9, 834 2, 143 77 1,224 1,019 ........843 I 176 I 1,363 1,190 173

i ITotal, world ..................... 32, 635 9, 593 33 4, 591 2, 975 1,468 ! 1,507 3, 794 2, 047 1,747
1

i All forests that are now within reach of economic 7 Albania, Bulgaria, Czechoslovakia, East Germany,

management or exploitation as sources of forest products, Hungary, Poland, and Rumania.
including immature forests and managed forests where s China, Manchuria, Tibet, North Korea, and Viet
fellings are prohibited. Minh.

2 Forests yielding industrial wood and/or fuehvood. Source: World Forest Resources, Food and Agriculture
Combines coastal and interior Alaska. Organization of the United Nations, Rome, Italy, pp.

4 Excludes Labrador. 1-120, illus., 1955. Data for North America revised to
For included countries see references cited in footnotes agree with statistics for individual countries given in other

to table 190. parts of this report-
8 Less than 0.5 percent.



Thus, with such a large share of softwood ....... .........
resources, North American countries and par-
tieularly the United States occupy e_ dominant
position in the Free World's timber economy.
The United States alone has nearly 40 percent of
the softwood area under exploitation in the Free
World. It stands first among the nations of the
world as a producer of industrial timber products.
Its output in 1952 was 60 percent greater than
that of free Europe and more than three times
that of Canada.

The bulk of the hardwood forests are in Latin
America and Africa, but these are not yet widely
exploited. Latin America has only limited soft-
wood resources but holds a dominant position iiiiiil):i'ii}}il)_s:_::,s::_,:
among nations with respect to hardwoods. Thus,
while it appears that Latin America does not
eonstitute a potential souree of softwood timber
for the United States, supplementary supplies of
quality hardwoods from this source may con-
tribute somewhat toward filling gaps in our own
supply picture.

North American and Free World Re-
sources in Relation to Those of the s_g_ _o7

World ring, the softwoods of free Europe could in all

The following tabulation and figure 107 give probability be fully utilized there and more too if
at a glance the relative distribution of the world's additional supplies were forthcoming. The situa-
forest resourees, tion may be eased in time as more of the forest

Distributiono/world fore,t resource, area is made accessible and as growing stock re-
North sources in countries depleted by war are built back

AmericaFreeWorldSovtetBloc to former levels. The free European softwood
(percent) (percent) (percent)

Total forested area ............ 19 78 22 timber supply situation might also be considerably
Softwood types ........... 37 48 52 relieved if economic factors and government
Hardwood types .......... 10 92 8 policy should permit a substantial resumption of

Forests under exploitation___ 24 66 34 imports from Soviet countries.Softwood types .............. 27 43 57
Hardwood types ........... 20 88 12 It appears that the United States may not be in

Timber volume on forests a favorable position to expand its exports to any
under exploitation ...... 22 64 36 great extent, particularly if its own needs for tim-

Softwood .................. 30 42 58 ber are as great as expected. Canada, on the other
Hardwood__ 13 90 10 hand, may well be able to expand its timber exports
North America and the Soviet Bloc have about to the United States primarily in the form of pulp-

equal proportions of the forested area of the world, wood, woodpulp, and paper. However, the out-
The Free World has nearly four-fifths of the total, look for increased imports from Canada of soft-
The Free World also has about two-thirds of the wood lumber of quality grades is not as encourag-
forest area under exploitation and timber volume ing over the long run.
on such areas. The Soviet softwood resources _re not yet being

The softwood resources are largely confined to cut as heavily as those of the Free World. With
North America and the Soviet Bloe of countries, more than half of the _softwood area and timber
In eomparison with North Ameriea, and in fact volume, the Soviet countries provide only 40 per-
the entire Free World, the Soviet countries have cent of the world's softwood timber cut. Before
a sizable margin in all softwood resource categories. World War II Soviet countries, particularly
With only 22 pereent of the world forest area, they European Russia, contributed substantially to
eontrol more than half of the softwood forest area international timber trade.
and 58 percent of the softwood timber volume on However, Soviet softwood resources are not
areas under exploitation, likely to enter world trade on the scale that might

Softwoods are m great demand in most parts of be inferred from the statistics on their magnitude.
the world and are generally in short supply, espe- Much of the Soviet Bloc softwood resource is
cially in free Europe. At the present rate of cut- situated in the very eold and relatively inacees-



sible north country. High costs of logging and volume of Soviet timber would reach markets in
transportation may keep a considerable part of the United States even though trade between the
this resource economically inaccessible for a long Soviet Bloc .and. free-world countries were un-
time. Furthermore, it is possible that the expand- restricted. In any event timber products from the
ing economies of the Soviet countries will require United States should be able to compete in other
most of the timber that can be economically parts of the world with similar products from
harvested and processed. Soviet countries, should other factors favor an

All in all, despite the vast extent of Soviet soft- expansion of timber-products export h'om this
wood forests, it is unlikely that any substantial country.
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FUTURE DEMAND FOR TIMBER

James C° Rettie

Dwight Hair

INTRODUCTION Timber Resou:rce Review are generally in line with
those made by others. With respect to the year

Preceding sections have dealt with the NfLtion's 2000, it tins been necessary Go make independent
supply of timber and with certain factors affecting projections bee_mse other agencies have not,
that supply. In the present section, attention is extended their estimates that far'.
directed to the demand fox" timber, especially the
quantities of timber that might--under various TILe reliability of any projection tends, of course,
explicit and reasonable _ssumptions be de- to become less the farther it is extended into th.e
manded by tile United States economy in the year future. There is an ever-increasing risk that it
1975 and in 2000. Long-range demand projections may tm'n out to h f_ve been much too high or much
are indispensa.ble for intelligent timber policy and too low. In most of the long-term projections so
program formulation, both private and public, be- far made and tested by time, the principal faulthas been that th.ey have fallen short of the growth
cause tile growing of timber from seedling to mer- actually experienced. Some of the projections de-chantable tree is an enterprise that extends over
periods of 20 to 100 years or more. veloped in this study aare probably subject t_o the

TILe approach is to obtaii_ first an overall view same tendency. Yet no long-term projection is anirrevocable commitment. It can be reviewed and
of how the Nation's economy is likely to expand
over the next 20 years and the next 45 years. This revised at aany time.
involves consideration of probable increases in The following appraaisal of the probable size of
population and in goods-and-services output and the Nation's economy by 1975 and 2000 is neces-
raw-materials input. Second, attention is given to sarily technical and quite detailed. If the reader
the place of timber products in the economy aas does not wish to go into tile detail of probable in-
indicated by past trends in consumption. From creases in population, and in goods-and-services
these and from price and other considerations, pro- output and raw-rnateriaals input, he should pass
jeetions of future end uses of each of the major over this discussion and turn to the portion of the
timber products are developed. With the outlook report dealing with th.e Basic Assumptions, page
for their end uses determined, it is then possible to 369. Nevertheless, this background on anticipated
estimate projected demands for timber products, growth of the economy will contribute signifi-
Finally, after allowing for" net imports and antici- cantly to better understamlding of the projections
pated improvements in timber utilization, the pro- of timber demand and is recommended.
jeered demands for timber products are translaated
into projected demands for live sawtimber and THE POPULATION UPSURGE HAS NOT
growing stock on commercial forest land. ABATED

ANTICIPATED GROWTH OF THE Tile unexpected upsurge in the birth rata, begin-
NATION'S ECONOMY BY 1975 AND ning in the early 1940's and continuing through

2000 1955, has made a. shambles of the population pro-

Forecasts as to the probable size of the Nation's
economy 10 to 20 years hence have been made by Economy in 1960. National Planning Assoc., Washington,

a number of aagencies. 62 Insofar as 1975 is con- D.C. 1952.
cerned, the economic projections made for the Dewhurst, J. Frederick, and Associates. America'sNeeds and Resources. The Twentieth Century Fund, New

_2Joint Committee on the Economic Report, U. S. Con- York, N. Y. 1955.

gress. Potential Economic Growth of the United States National Bureau of Economic Research. Long-Range
During the Next Decade. Washington, D. C. 1954. Economic Projections. Princeton Univ. Press, Princeton,

The President's Materials Policy Commission. Re- N.J. 1954.
sources for Freedom. Vols. I-V. Washington, D. C. 1952. Owen, Wilfred. A Mid-Century Look at Resources. The

Cohn, Gerhard, and Young, Marilyn. The American Brookings Institution. Washington, D. C. 1954.
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jeetions commonly accepted 10 to 20 years agoo6s Acceptance of a particular poptdation series [s also
Instead of leveling off at t65 to 180 million, as then contingent upon al least two Jl._eoi.,.es, One is
foreseen for the period 1965-75, the population has that fertility rates t,end _o rise and full m a pattern
already passed that lower limit. There is now a of long cycles; the other is tha_ there is a natural
practical certainty that 1965 will witness the be- propensity for parents to want 3 or ¢_chitdren,
ghming of another surge of births when people and that they will tend to have that many if
born after 1940 will be having families of their own. economic and other conditions are favorable.
The infusion of younger-age persons into the popu- Some evidence by which either of these theories
tation structure, which has occurred since 1940, could be supported is to be found in -_rends in
and the second infusion that willbegin about 1960- what the population analysts call the "repro_
65. will almost certainly keep the Nation's popu- duction rates" (table 196).
lation on the upward trend until 2000 and beyond. A significant feature of the trend in female gross

The trend of future population is important be- reproduction rates 66is that the high rate of 1954
cause it provides the foundation for estimates of was not quite up to the 1905-10 average. This
future labor force, future gross national product, could be interpreted as evidence that the pro-
future disposable income of individuals, and other pensity to have children has been no stronger in
elements of economic growth affecting demand for recent years than it was at the beginning of the
timber products, century. The prewar decline in the gross rate

has been ascribed to the large shift of population
Future Population Depends Chiefly On from rural to urban. But the same shift has con-

Future Birth Rates tinued while the rate has been rising. The con-

In 1955, the Bureau of the Census published temporary shift of population from congested ur-
four series of population projections for the United ban districts to suburban areas also may have had

States, covering the period 1955 through 1975 some influence. If so, such influence is likely to(table 195). The differences between the various be permanent as dispersion of congested urban
series are due entirely to differing future birth population continues.
rates. The rates of mortality and net immigration The female net reproduction rate 67 since the
are the same for all four series. 84 According to end of World War II has been much higher than
the Census Bureau, all of the future population it was at the beginning of the century because of
series are reasonably possible, and none is selected great reduction in mortality rates. The relation-
as "most likely." Acceptance of the high series, ship of the net rate to the gross rate has changed
the low series, or something in between obviously from 0.745 in 1905-10 to 0.960 in 1954, due an-
depends chiefly upon the evidence that would tirely to the decrease in mortality of females.
support the various birth-rate (fertility-rate) Some moderate further decrease is to be expected.One important q.uestion, is whether families of
assumpti°ns'65 the future would wfihngly support the number of

,_ See for example: Davis, Joseph S. The Population children that each, on the average, would haveUpsurge in the United States. Food Res. Institute, Stan-
ford Univ., Palo Alto, Calif. 1949. at the current fertility rate. Such a _uestion is

64Briefly, it was assumed that the age-specific mortality not answerable in any definitive way,put if the
rates would continue to decline until 1955-60 and remain 1954 rate is maintained, each woman in the course
constant thereafter until 1975--a conservative assumption.
Net immigration would continue about the same as it has _ The "female gross reproduction rate" represents thesince the end of World War II.

a5The method of projection used by the Census Bureau number of daughters that would be born to the average
is based on the application of "age-specific fertility rates," 1,000 newly born females if (a) none of them were to die
or number of births annually per 1,000 women in each before completing their reproductive period of life, and
5-year age group: Percentage (b) they were subject to the age-specific fertility rates pre-increase vailing at a specified period in time. A gross reproduction

195_-55 rate of 1,000 means that, under these conditions, the 1,000
Age group "Prewar" over females would bear just enough daughters to replace them-

(years) 1960-4_19_44_(a_roximate)"prewar" selves. The gross reproduction rate may be roughly indi-
Under 19....... 87. 9 87. 5 61.2 43 cative of the propensity to bear children and of the changes
20 to 24 ......... 213. 4 232. 5 152. 3 53 in that propensity over time.
25 to 29 .......... 176. 0 195. 0 135. 4 44 _7The "female net reproduction rate" represents the
30 to 34 ........ 109. 5 122. 2 81. 1 51 number of daughters that would be born to the average
35 to 39 ........ 56. 2 60. 2 38. 8 55 1,900 newly born females if (a) they were subject, from
40 and over ..... 17. 1 16. 5 11.4 45 birth to completion of their reproductive period of life,

The age-specific fertility rate assumptions underlying to the age-specific mortality rates prevailing at a specified
the projections are as follows: period in time, and (b) they were subject to the age-specific

Series AA: The 1954-55 rates remain constant from fertility rates of that same period. Thus a net reproduc-
1955 through 1975. tion rate of 1,000 means that, under these conditions, the

SeriesA:The 1950-53average rates remain constant to 1975. 1,000 females would bear just enough daughters to replace
Series B: The 1950-53 average rates remain constant themselves. At rates of less than 1,000, the Nation's popu-

until 1965, then drop on a straight line to the "prewar' lation--if not replenished by net immigration_would ulti-
rates by 1975. mately decrease. The net reproduction rate current at a

Series C: The 1950-53 average rates drop on a straight particular time is the effective rate of reproduction implied
line to the "prewar" rates by 1975. by the then-current fertility and mortality rates.



TABL_ 195°--Population. of the United S_ates at Ta_L:_ 196.--Female reproduction rates _ in the
beginning and end of 8pacified period,s with aver- United States, 8pecified periods and years, 1905-54
age annual rate of increase, and Cens_8 Bureau IDaUO_T_:nS_Ea _,_ F_MALnS'I

projections t955 to 1975 with implied rate_ of
_crease Year or Gross Net Year Gross Net,

period rate rate rate rate

Population i ...... i....
Average

item and period annual 1905-10 .... 1,793 1,336 1945 ...... 1,212 1, 132
At begin- At end rate of 1921-25___ 1,318 1,104 1.946 ......... 1,430 1,344

ning of of the increase _ 1926-30___ 1,168 1,004 1947 ........ 1,593 1,505
period period 1930-35___ 1, 108 984 1948 .......... 1,514 1,435

1800-50 .................. 1935-49 .... 1,101 978 1949 ....... 1,515 1,439

1940 ....... 1, 121 1,027 1950 ...... 1,505 1, 435
Million Million 1941 ...... 1, 198 1,075 1951 ..... 1,591 1,519

Census enumerations: persons persons Percent 1942 ...... 1,277 1, t85 1952 ....... 1,635 1,561
5. 3 23. 2 2. 99 1943 ...... 1,323 1,228 1953 .......... 1,665 t, 594

1850--1900 ............ 23. 2 76. 1 2. 40 1944 .......... 1,249 I, 163 ;1954 ......... 1,723 1,654
1900-30 ............... 76. 1 123. 2 1.62

1930-40 .............. 123. 2 132. 1 .79 I See text footnotes 66 and 67 for definitionofgross and
1940-50 .................. 132. 1 151.7 1.39 net reproduction rates.

Census estimates, a 1950-
55 ...................... 151.7 165. 3 t. 74 Source" Statistical Abstract of the United States, 1956, and

Census projeetions,_ Vital Statistics of the United States, 1954. Net rates for
1955-75: 1921-25 and 1926-30 estimated on basis of reported gross

Series AA ............ 165. 3 228. 5 1.63 rate.
Series A ............ 1(55. 3 221. 5 1.47

Series B_ 165. 3 214. 6 1.31 for the belief that marriages were postponed
Series C.............. 165. 3 206. 9 1.13 during the 1930's and that married couples post-

poned having as many children as they would
_Census Bureau's estimates of the July 1 population have desired. This is probably one of the ira-from 1900 onward.

Computed from figures in thousands before rounding, portant factors contributing to the high fertility
3 Bureau of the Census. Provisional Estimates of the Popu- rates since the end of World War II. If so, some

lation of the United States. Current Population Rpts. Ser. moderate decrease in the fertility rates might be
P-25. Aug. 1956. expected in the next 10 to 20 years.4 Bureau of the Census. Revised Projections of the Popu-
lation of the United States, 1960 to 1975. Current Popula- On the other hand, the assumption of no further
tion Rpts. Set. P-25, No. 123. Oct. 1955. decline in mortality rates after 1955-60 is not

entirely realistic. There are real probabilities
of her reproductive period of life would be ex- that medical science will discover far better
petted on the average to bear 1.654 daughters methods for the prevention and control of dis-
and about 1.679 sons 68--a total of 3.333 children, eases affecting older people. If this does occur
Assuming that 15 percent for one reason or to any important extent, the effect on population
another do not bear children, the average for the may offset any moderate decline in fertility.
remaining 85 percent of the female population Acceptance of the upper projections is not wholly
would be 3.921 or slightly less than four children, contingent upon maintenance of the recent high
Families of that average size, in an economy of fertility rates.
high-level employment, do not appear to be be-
yond the re dm of reasonable probability. Census Bureau's Projections Extended

With more pensions and other forms of old-age
security, the senior members of the population The Census Bureau's series of population pro-
will be less dependent on their adult offspring jeetions to 1975 are here extended to 2000. For
than they have been in the past. That will tend each series, the Bureau's 1975 assumptions with
to increase the income which young and middle- respect to age-specific fertility rates, age-specific
age families will have for support of children, mortality rates, and net immigration are held
These lines of reasoning tend to show that the constant from 1975 onward. Using the Census'
upper population projections are not at all method, the results of the extension are as follows"
improbable. Projection Extension Average

The lower series are, of course, contingent on to1975 tot_900 annualrate(million (million of increase
falling fertility rates. Whether or not low rates Series: persons) persons) (percent)

in the past have been a consequence of economic AA ..................... 228. 5 360. 0 1. 83
depression, there certainly is some justification A................... 221.5 320. 0 1.48B ................... 214. 6 _275. 0 1.00

6_ About 100.0 males are born for every 98.5 females. C ................. 206. 9 250. 0 .76



While tl_e logic of m_tkir_g th,:;s_ <:___,<,.:_.,_mnaD",;. S;ize of ._.,,;_°_o_:L_._or-co .[)eteIc_x_ined Chi.efly

mayh°Idingappe_rallfactorSiobe ratherC°_:_sta,n_,quesdona,b.!e,,from197o,_,,..,t._.e.onw_.r'dres_.dt,s by S_ze and =Aoe-D_st_°ibu_ion5- . Of Pop-
5hal would have been obt.ai_od by w_ri_iions of ulation
t,he assumptions would have cow:',_'(_d__Do_t the
same ravage of possibilities. If, for ex_mlie, the TL.(_portion of/,l_e population in the labor forc_ _
fertility rates for St,ties AA and SeNes A had been _Tarie,s somewhat h'om time to dm.e. I.Hre is a
lowere}l somewhat, it would have been equally marked d.ifferer_ce b{_tw¢'en the perct!_ntage of men
logical to lower the mortality raIes progressively and women who participate. Th,,_re are also
from 1955-60 onward. These two adjustm(mts marked differences m the pardc, ipatidn rates of
would tend to offset each other, various age groups of both sexes. In 1955, for

example, 82 percent of men 14 years of age and

Population Figures Chosen for Use in older were in the labor fore('] ° and :_5 percen_ of

This Study wome_" _Vlale Fe male

Age group : ('percent) (percent)

The population projections used in this analysis 14-19 ............................................. 49. 0 29. 7
of timber demand are the Census Series B and AA 20-24 ....................................................... 89. 5 45. 8
as published for 1975 and as extended to 2000 25-34 .................................................. 96. 5 34. 835-44 ................................................... 96. 9 41.4

_975 _000 45--54 ................................... 95 1 43. 5
(million (million
persons) persons) 55-64 ........................ 86. 4 32. 2

Series B and its extension ........... 2.15 275 65 and over .......................... 38. 5 10, 3
Series AA and its extension ........... 228 360 14 and older ........................................... 82. 3 34. 5

Wtfile it might be argued that one projection of Looking ahead into the future, it is probably
•_ • _tilnber delnand should logieMly be based on S_,rl(:,s safe to anticipate some moderate decrease in the

C, or that an upper projection should rest on participation rates of young people as the result
Series A rather than Series AA. choice of assump- of increased schooling. Also. there may be some
tions is a matter of judgInent. In view of the comparable decrease in the ra_es of persons beyond
current outlook for fertility and mortality rates, the age of 55 attributable to pension and retire-
the lowest series is rejected. The AA series is ment systems now established or that will be
selected over Series A in order to indicate the established. This tendency might, of course,
upper realm of current population-growth possi- be offset by medical discoveries which would
bilities, improve th(i health of older people and thereby

With reference to 1952 population, the increases make retirement less attractive for many.
projected are 37 or 45 percent to 11975 and 75 or With a Series B population of 215 million by
129 percent to 2000. The latter percentages 1975 and 275 million by 2000, with the age and
bracket the change that occurred in the first half sex distribution implicit in these projections, and
of this century. Between 1900 and 1950 the with participation rates considerably reduced, as
Nation's population grew from 76 million to 152 suggested above, the labor force may amount to
million, or 100 percent, about 85 million bv 1975 and to about 110 million

by 2000. The re[luction for increased schooling
OUTPUT OF ALL GOODS AND SERVICES is less for 2000 than for 1975 because the 2000

population projection contains a smaller per-
WILL GREATLY INCREASE centage of persons of school age.

If population should grow at the much faster
Total annual output of all goods and services, rate implied by Series AA, the future labor force

or gross national product, has more than doubled would also be much larger. With 228 million
at 25-year intervals throughout the past century, people by 1975 and 360 million by 2000, the same
Barring the outbreak of atomic warfare, or some method of estimation indicates labor forces of
other disaster of that magnitude, there is every 86 million and 133 million. The comparatively
reason to expect dtat gross national product will
continue to increase. The extent of the increase _ The labor force includes that portion of the population

will largely determine future requirements for 14 years of age and older that is: (a) productiw_ly engaged•_ in all types of civilian economic activity, (b) serving in the
raw materials, including timber products. To Nation's armed forces, and (c) out of employment but

gage the increase, several factors must be con- available for and willing to accept empk)yment.

sidered: The size of the labor force, the length of r0 Bureau of the Census. Annual Report of the Labor
Force 1955. Current Population Rpts. Set. P-50, No.

the workweek, and average productivity per 67, p. 4. March 1956. (Adjusted to total population
man-hour, basis.)
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small difference in the two t975 labor force Annual Average Workweek Is
estimates is due to the fact that the labor force Shortening
of that time will consist ahnost entirel N of persons

born pi"ior to 1960. Whatever the popular{on of Fifty years ago the usual workweek in private
the future may be, it can have very little affect industry was 54 to 60 hours; in agricuRure it was
upon the size of the labor force until after 1975. even longer. By 1929 most industrial workers

were putting in about 48 hours on the job and
Possible Distribution of Future Labor by 1954, the average in manufacturing was 39.5

Forces hours, including the time of persons who, for one
reason or another, did 1)or spend full time on the

Proceeding f t'om the total-labor-force projec- job. r* (The hours scheduled for work were
tions, it is necessary to make several corollary somewhat more.) In agriculture the workweek
assumptions as to how those future labor forces has also shortened but not to the same extent.
wouhl likely be engaged. For 1953, it, has been estimated that the workweek

On the assumption that military7 preparedness in agriculture averaged 47.4 hours, compared to
will continue, the United States is expected to a weighted average workweek in all private
maintain its military forces near their present employment of 40.2 hours, r2
manpower strength perhaps 3.5 million persons It is reasonable to expect that the standard
by 1975 and 4.0 million b v 2000. However, these 40-hour week of scheduled work will have become
figures indicate a decreasing percentage of the almost universal by 1975. Observance of 7
total labor force, conventional holidays will certainly continue.

Another basic assumption is that the Nation's There will be more earned vacations and sick
economy will continue to function at a high level leave. If earned vacations average 15 days and
of employmeut. This does not me.an that there sick leave or other time off averages 10 days, the
will be no unemployment or minor cyclical average workyear would be approximately 1,820
fluctuations, but it does rule out major depressions hours or 35 hours per week. If earned vacations
like that of the 1930's. People change employ- and other leave do not increase to the extent here
mentwhen they desire;often they are unemployed suggested, there is likely to be some further
between jobs. Technological and other changes in shortening of the standard 8-hour day or of the
industry may result in temporary or permanent standard 5-day week. In either case, an average
layoffs. The degree of unemployment may be workweek of 35 hours bv 1975 is quite possible.
somewhere in the neighborhood of 3 to 4 percent l,ooking ahead to the year 2000, further
of the labor force. The figure of 4 percent is used shortening of the workweek is to be expected.
here. At that rate, the number of unemployed If the scheduled workday is shortened to 7 hours,
iu 1975 would be about 3.5 million, regardless of with earned vacation anti other leave in the amount
wMch of the two labor-force projections is used, suggested above, the workyear would average
and the number of employed civilians would then about 1,600 hours or 30.8 per week. Reduction
be 78 million. In the year 2000 with the total of the standard workweek to 4 days of 8 hours per
labor force at 110 million, unemployment would clay, with the same earned vacation and other
be about 4 million and employed civilians about leaw,, would shorten the workyear to about. 1,400
102 million; with the total labor force at 133 hours or about 27 per week. Regardless of how

the hours will be shortened, it appears that themillion and allowing for around 5 million unem-
ployed, the employed civilians would number workyear in 2000 will not exceed 1.,560 hours or
124 million. 30 per week.

Finally, with no cleat" evidence that any great For purposes of gross national product pro-
change in Federal, State, and local governmental jections, to wlfieh this discussion is leading, these
services is in prospect, it has been assumed that average aImual workweeks, 35 hours in 1975 and
civilian employment in the private sector of the 30 hours in 2000, are assumed. If hours of work
economy will remain at about 90 percent and are not reduced to this extent, gross national
in the government sector 10 percent of the product may exceed the projections that will
employed civilian labor force, about as it is today, presently be made.

Taking this factor into account, the private n Bureau of Labor Statistics, U. S. Department of
civilian labor force projected to 1975 would be Labor. Economic Forces in the U. S. A. In Facts and

70 million with a Series B populatiou or 71 million Figures, p. 23. Washington, D. C. 1954.

with Series AA. Projected to 2000, the eoI're- 72Joint Committee on the Economic Report, U. S.
Congress. Potential Ecnomic Growth of the United States

spending numbers become 92 million and 112 During the Next Decade. Washington, D. C. 1954. (From
million, data contained in table 1, p. 4.)



Average Man-Hour Productivity ts 1'ABLE 197°---..#:'_'timated _,_era_:s .phys'icaf output p_r
[nsregShl_ man-hour "in t/_,ep'riv_te_ecfor of the U%i_e_f

,_ Stale8economy, L9:0-53 -

Estimates of man-hour productivity, available [A't constant, 1953 prioesj
only for the private sector of the economy-, are

measured in cerms of physical output of goods and Year Dollars Year Dollars I] Year Dollarsservices per man-hour of labor input. An increase
in man-hour productivity reflects :not only ira- "..................... l_
provement in the effi.ciency of labor, bu[ also 1910 .... 1.06 t925 ........... 1. 1940___ i. 91

1911_ .._ 1.07 192G........ I, t941 .... 2.01
improved efficiency in the utilization of basic t912 ........ 1.15 1927 .... 1. 1942 .... 2.0t
natural resources and of capita] equipment of all 1913 ...... 1.12 1928__ _ 1. 1943 .... 2. 03
kinds. 73 1914 ........ 1.13 1929 ..... l. 1944 ...... 2. 17

Estimates of"man-hour output in the private 1915 .... 1.12 1930__ t° 1945__ 2. 24
1916___ 1.13 1931 ...... i. 1946 ....... 2. 15

sector of the United States economy show rapid t917___ 1.11 1932 ..... t. 1947 .... 1 2. 13
and sustained increases (table 197). Compared 1918__ t. 11 1933 .... 1. 1948 .... I 2. 23
to the 1910-14 average, $1.11, the 1949-53 average 1919___ 1.21 1934 ..... 1. 1949 .... t 2. 30
($2.49) indicates a productivity increase averaging 1920 .... 1.21 1935 .... 1. 1950 .... ] 2. 47

• " 1921 ..... t. 19 1936 .... 1951 .... }
2.09 percent compounded annually. The average 1922 ....... 1.28 1937 .... _i 2. 491952 ...... 1 2. 56
annual rate of increase between 1940 and 1953 1923_ 1 35 1938 ..... 1 1953 .........| 2. 54
was 2.52 percent. The possibility that productive 1924_ 1.37 1939 .... 11 1efficiency will continue indefinitely to increase at

a rising compound rate is hardly conceivable. Source: Joint Committee on the Economic Report.
The man-hour output curve is more likely to g.S. Congress. Potential Economic Growth of the United
level off. The problem is when. States Economy During the Next Decade. Table B-3.

Technological factors favor a further stepup p. 34. Washington, D. C. 1954.
in the rate of increase. Substitution of mechanical

energy for human energy, automation, electronics, a gross national product projection which implies
and many other developments may bring rapid that man-hour productivity will increase at the
increases in man-hour output. On theother hand, rate of only 1:42 percent annually during the
scarcity and higher cost of basic raw materials period 1953-75J s
may retard the rate of increase. The l/nited It is assumed here that the average annual
States' dependency on foreign raw materials is increase of man-hour productivity during the
likely to increase substantially in the next 20 to period 1949-53 to 1975 will be 2.5 percent and
45 yearsJ 4 Meanwhile other nations will also that between 1.975 and 2000 it will average just
be stepping up their demands. Competition will over 2.0 percent. At those rates, man-hour out-!

I intensify and a larger portion of productive effort put in 1953 prices will increase from the 1949-53
' will have to go into extraction of nonreplaceable average of $2.49 to $4.50 bv 1975 and to $7.50

low-grade raw materials and into the production by 2000.
of those which are replaceable. This means more

i effort per unit of finished product.
, Various productivity assumptions have been Gross National Product Projections

made in connection with other proj actions of gross
i national product. Colm, for example, assumed With a population of 215 million in 1975 and

that man-hour productivity will increase at the 275 million in 2000-=and taking into account
rate of 2.5 percent annually during the decade corollary assumptions about the labor force, the
1950-60J 5 The President's Materials Policy Corn- workweek, and private man-hour productivity--
mission assumed a rate of 2.5 percent for the the Nation's annual output of all goods and serv-
period 1950-75J 6 The Staff of the Joint Com- ices, valued at 1953 prices, is expected to increase

from the 1955 level of $380.7 billion to aboutmittee on the Economic Report for 1953-60 as-
sumed a rate of 2.8 percentJ 7 The Stanford $630 billion by 1975, and to about $1,200 billion
Research Institute, on the other hand, has made by 2000 (table 198). The increases are 65 percent

during the forthcoming 20 years and 215 percent
7aKendrick, John W. National Productivity and Its in the next 45 years.

Long-Run Projection. In Natl. Bur. Econ. Res. Long- With a population of 360 million by 2000 and
Range Economic Projection, pp. 67-104. Princeton Univ. with a bigger labor force, but other assumptionsPress, Princeton, N. J. 1954.

7_The President's Materials Policy Commission. Re- remaining the same, a gross national product of
sources for Freedom. Vol. I. Washington, D. C. 1952. $1,450 billion is anticipated. The increase would

75Colm, Gerhard, and Young, Marilyn. The American be 281 percent.
Economy in 1960, p. 19. National Planning Assoc.,
Washington, D. C. 1952. 78Stanford Research Institute. America's Demand for

_6Publication cited, Vol. II, p. 111. Wood 1929-75. Weyerhaeuser Timber Co., Tacoma,
77Publication cited. Rate derived from table 1, p. 19. Wash. (Rate derived from table 1, p. 12.)
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TABLE 198.--Projections (J gross national product to 1975 a'ng 2000

Dollars at 1953 prices]

Series B population Series A A population

Item Unit of measure
215 million 275 million 228 million 360 million

in 1975 in 2000 in 1975 in 2000

Private employment ............................................ Million man-years___ 70 92 71 112
Average workyear ............................... Hours .................... t, 820 1, 560 1, 820 1,560
Hours of employment .................................. Billion man-hours .... 127, 400 143, 500 129, 200 174, 700
Product per man-hour ............................ [ Dollars ............... 4. 50 7. 50 4. 50 7. 50

Private gross national product .......................... Billion dollars .......... ..............570 i, 080. 580 1, 300

Total gross national product _.......................... do ............... '. 630 1, 200 645 I, 450

Assuming that gross national product from the private sector of the economy will be about 90 percent of total gros
nationM product.

By way of comparison, the actual increase in TABLE 199.--Disposable perso'nalincome as percent
_oss national produc_ over the past 45 years of gross national product, I929-55
(1910 to t955)- 4n spite of two world wa_ and a
major depression--amounted to 262 percent. 79 [Derived from. current-dollar estimates]

PER CAPITA DISPOSABLE ]INCOME MAY Year Per- Year Per- Year Per-

cent cent cenlDOVBLE BY 20_)_) ...........
1929 ..... 79,6 t938 ........ 77.1 I[ 1947 ...... 72.8

Gross national product contains a number of 1930 ...... 81.6 1939 ..... t 77. 3 /l 1948 ...... 72. 9
components. One that is extremely useful in 1931 ..... 83.7 1940 ....... 75. 6 1949 ..... 73. 1

projecting some of the end uses of timber is 1932 ..... 83. 2 1941 .... 73. 9 1950 ....... 72.3

disposable personal income, i. e., monetary income 1933 .... 81.7 1942 ....... 73. 8 1951 ...... 68. 91934 ........ 80. 0 t.943 .... 69. 4 1952 ..... 68. 4

of private persons after payment of direct persona] t935 ...... 80. 4 1944 .... fi9. 4 1953 ...... I 68. 5
taxes. Between 1929 and 1955, disposable per- 1936 ..... 80. 0 1945 .... 70. 4 1954 ..... 70. 7

sonal income per capita, in 1953 dollars, increased 1937 ..... 78. 2 1946 ........ 74. 1 1955__ _ 69. 550 percent. A further large increase can be ex-
pected during the next 45 years. What that in- , Preliminary.
crease may be depends partly on future levels Source: u. s. Deparrmen_ of Commerce. National
of gross national product, of population, and Income, 1954, p. 22-23; and Economic Report of the
of taxation. President, 1956, pp. 165 and 170.

In the early 1930's, disposable personal income
averaged more than 80 percent of gross national
product. But in the 1950's, it has averaged less TABLE 200.--D_'posable personal income in 1952
than 70 percent (table 199). For the future, the with projections to t975 and 2000

basic assumption of military preparedness implies [In 1953 dollars]
no large cut, in personal taxation. Furthermore,
prospective growth of the population will neees- ..... t

sitate increased expenditures for education, high- Poputa- Gross IPersonal Per Per
ways, and other public services. Hence it appears Year lion I dispos- capita capitaable dispos- increase
reasonable to assume that disposable personal l income able over
income will remain at about 70 percent of gross il income 1952
national product. Projections made on that basis .....
(table 200) imply that per capita disposable Million

income will increase 38 or 31 percent by 1975 and persons Dollars Percent
101 or 86 percent by the year 2000. 1952...... t57 354 _ 1,517 .........

The implications of this much increase in the 1975 ..... 215 630 2, 100 38

average buying power of individuals over the next 1975..... 228 645 1,982 312000 ..... 275 t, 200 3, 055 101
45 years are obvious. People will want more 2000..... 360 1,450 2, 819 8fi

79 Gross national product of 1910, valued ag 1953 prices,
is estimated at $105.1 billion. See Joint Committee on LEconomic Report of the President, 1954, p. 178. Wash-
_he Economic Report, publication cited, table B-4, p. 35. ington, D.C. 1954.



adequate and better quality housing, more goods TABLE 20t .----Z_@'_._t_C!/'ir_l_?/,_@aZ._,_'_rl/,cf_re_y_a_er_aZ,%
and services of all kinds, and more public facilities, i900=J952
The production of goods and services to meet such
demands will certainly entail a large expansion of

Input Input
industrial plant and equipment. Expenditures for Total per Total per
Iqew co[istr[lctioI1 gild other elements of economic Year input million Year input million
growth havhlg a direct influence upon demand for GNP GNP
timber products will be strongly affected, dotIars _ dollars

SAW MATERIALS INPUT WILL I[NCREASE Million Million
' units U'nits units fnit_

1900 .... t, 979 ......... 1927_ _ 3. 092 183
As the economy expands, more raw materials 1901 .... t, 915 1.928___ 3 197

will be required. "How" much more is a pertinent 1902___ 2, 375 1929 _ 3 194

question because future demand for timber will 1903___ 2, 23t......... 1.930 2 184

certainly bear some relationship to future demand 1904.... 2, 496 t.931 2 191

for raw materials in general. 1.906_11905......__ 2,2'635453................... 19331932_-i 22 173160Raw materials arc of three main types: Food 1907 .... 2, 427 1934__ t 136

materials, energy materials, and physical-structure 1908___ 2, 425 1935___ 2 172

materials. Fuelwood is the only tim.bet product 1909___ 2, 621 ...... 255 1936___ 2 1711910_ __ 2, 760 263 1937_ 3 218
tbat is an energy material. The physical-structure 1911___ 2, 641 251 1938_ 3 175
materials so are those which provide the substance 1912___ 2, 767 2411 1939_ 3 186

of things we make and use. They include, for 1913..... 2, (i36 233 1940_ 4 197
example, all the metals except gold, all the non- 1914..... 2, 905 259 1941_ 4 208

1915_ __ 2, 587 234 1942_ 4 188
metallic-nonfuel minerals, all the fibers, and all 1916___ 2, 856 24} 1943_ 4[ 151
timber products except fuelwood. 1917___ 3, 090 247 1944_ 41 147

In order to observe input relationships and 1918___ 2, 875 218 1945_ 41 133
1919_ __ 2, 678 204 157

3, 242
1946__ 4, 379

trends for these broad classes of materials, a corn- 1920_ 255 1947__ 4, 592 166
mon input unit s_ is use(! (table 201). With it. 1921_ 2, 1.30 191 1948__ 5, 506 190

1922 ...... 2, 611 202 1949__ 4, 944 172
so The term "physical-structure materials," designating 1.923 .... 3, 209 221 1950__ 5, 174 164

all the nonfood-nonfuel raw materials, was first used by the 1924 .... 3, 069 212 1951 _ _ 5, 276 157
Bureau of the Census in its publication Raw Materials in 1925_ _ 3, 331 210 1952__ 5, 933 169
the United States Economy: 1900-1952, Washington, D.C. 1926_ _ 3, 432 207
1954. While the term may not be the best that might be

i! found (because of the tendency to associate such words
with building material only), there is precedent for re- _ Input per million GNP dollars based on series (in 1953
taining it. Various others so far considered as substitutes constant dollars) contained in Potential Economic Growth
for the Census Bureau's term appear no better, of the United States During the Next Decade. Joint Com-

_' Cubic feet of timber, tons of mineral ()re, and bales of mittee on the Economic Report., p. 35. Washington.
i_': cotton cannot be compared with each other nor added D.C. 1954. Estimates of GNP in 1953 dollars not
ii together into a total. Converting the various units of available for years prior to 1909.
i_i measure to a common conventional unit (such as tons or Source: Bureau of the Census. Raw Materials in the

_,: cubic feet) would not suffice. Some materials have high United States Economy: 1900 1952, pp. 80-81. Wash-
value per unit of quantity and others have tow value, ington, D.C. 1954.
Measurements of a heterogeneous collection of materials

L that take no account of relative values have little signi-
ficance, annual inputs of all physical-structure materials

The President's Materials Policy Commission and the can be compared with gross national product
Bureau of the Census convert conventional units to a (GNP).

.;' common unit which does recognize differences in value. The relationship of physical-structure materials
-- This is the quantity of each material which could have input to gross national product has been fairly_ been bought for one dollar at, its 1935-39 national average

price, what might be called a "constant-dollar quantity consistent, but there has been some variation.
unit." But instead of using such a cumbersome expres- possibly due to timelags between input and output
sion, the raw-materials input estimates available from or to errors in the input estimates (fig. 108)
these agencies are here referred to simply in terms of
"units." Other influences that would account for variability

The prices used in constructing the input unit estimates are economic depression and war. During times
were those prices applicable after the first major step in of economic distress, it is quite probable that
production---timber products as logs and bolts at roadside
or minerals at the mine ready for shipment, for example.
Prices as of some later period would now be preferable, logs for lumber, pulpwood, fuelwood, and "all other."
but anv reworking of input data is a job that only the Materials imported for consumption as finished or semi-
Census'Bureau could undertake, finished goods were converted to equivalent quantities of

The conversion of inputs from their conventionM units their constituent raw materials.

of measure to input units was done product by product to The input data are taken from the revised series pub-
minimize distortions that otherwise arise from changes in lished by the Bureau of the Census in Raw Materials in the
the composition of any broad class of materials. Timber, United States Economy: 1900-1952. Washington, D. C.
for example, was treated as four separate products--saw 1954.



Figure 108



consumer purchases of goods m._C{_:from t_e 2[_>_r_,_.:202: .........J;;,t_z,.tto )>£ys'icc_£._tr'uc_as_emater,'iaLso
physical-structure materia, ls a,re curded more dr?, 1_)5:_ _e;,,_;t)_.p_'q}ec_ior_s to t975" arzd 2000
drastically than purchases of foods fuel m_>ot.e.rials,
and services. It is equally probable that, military _ i

{ Input
mobilization has the opposite influence_ _ _erease per Input

Since it is assumed that depression and _wr will Year GNP over million per

be avoided during the next 45 years, the general 1952 GNP capita
[.rend of the relationship of physical-structure dollars
materials input to gross national product is
relevant. Using the estimat, ing equation repre-
sented by the trend line in figure 108, a first U_d_s
approximation of the expected inputs of these 1952 .... 37. 8
materials is obtained as follows: 1975 ........ , 40 f 38. 6

oNP _npu_, !975 ..... " 4_ 37. 3

(bilti_r_ (billie/r_ t-Year: dollars) uniea) 2000 ....... /" 105. 44. _3

1975 ..................................... 630 g- g 2000 ..... '148 ] 40. 81975 .............................................. 845 9. 0
2000 ...................................... 1, 200 15. 5
2000 ................................................ 1. 450 18. 5

If industrial wood, i. e., all timber produets ex-
Compared to 1952, the 1975 estimates represent cept fuelwood, holds its 1952 relative position in
inereases of 48 and 51 percent; for 2000, they are the Nation's input of physical-structure materials,
are 161 and 2il percent higher, something on the order of these percentage in-

Increased materials input will certainly put creases would apparently be required.
much heavier pressure on supply, stimulating more Since consumption of fuelwood has been de-
complete utilization of new raw materials, and elining for a tong time, projections of energy-
more reeyelkng of used materials. Such trends material input have little relevance (fig. 109).
in conservation of new materials have been in The uses of this kind of fuel are limited to heating
effect for some time, and to that extent they are and cooking on farms, to fireplaces, and to pro-
reflected in the estimates cited above. But there duction of heat and power in some wood-processing
is a real probability that far more strenuous effort plants. It is doubtful that requirements for
m conserve new materials will be forthcoming, energy materials in general have any real bearing
What future savings of new raw materials (over upon demand for fuelwood.
and above what would accrue from continuation
of past trends) are likely to be can hardly be esti- TIMBER PRODUCTS IN THE
mated statistically. But it is conservative to NATION'S ECONOMY
make rather generous allowances for savings

particularly in the period beyond 1975. There- Timber occupies an important place in the
fore, the first approximations of future physical- Nation's economy. The best information avail-
strueture materials input are adjusted downward _ able indicates that about 1 out of every 19 em-
as shown in table 202. Compared to 1952, the ployed persons (5.4 percent)in 1952 obtained his
adjusted 1975 increase becomes 40 percent if living from activities connected with the growing,
population is 215 million and 43 pereent if popula- protection, harvesting, processing, transportation,
tion reaches 228 million. The 2000 inereases are distribution, and fabrication of timber produets
105 percent with 275 million persons and 148 (table 203). Wages and salaries generated in
pereent with 360 million) a 1952 by various timber-connected economic ac-

tivities are estimated at about $11 billion and na-
B,The adjusted figures represent approximately the levels tional income at about $15 billion) _ or about one

of input to be expected if the 1900-1952 average annual
rate of increase in per capita input continues until the year dollar out of every twenty of total national income
2000. That rate was 0.53 percent compounded. One of
the difficulties in the logic of this approach to estimation of _ In addition to wages and sMaries of employees, in-
future inputs is that per capita inpu* did not increase during eludes corporate net income derived from timber-connected
the first half of the period 1900-1952. All of the increase activities and net income to the proprietors of unincor-
occurred in the latter years when it was much higher than porated enterprise. It does not include allowance for
the average for the period as a whole. Projections based depreciation nor for the business taxes borne by these ae-
on the long-term average rate of increase therefore involve tivities. Also it does not include the net income from
a future rate of increase considerably less than the rate sales of standing timber from public lands and from
of recent years. Such a lower rate of increase would, "other" private ownerships, or from the fabrication of
however, not be inconsistent with the expected trend timber products outside timber-connected industry: Ae-
t,oward fuller _tilization of both new and recycled materials, tivities such as boat building, building and repair of rail-

_ Adjusted to a 1950 base, the projections of physical- road ears, fabrication of wooden containers not done in box
structure materials input for 1975 kre of the same general factories, and a large number of similar activities. Income
order of magnitude as those developed by the President's not included in the estimates probably adds up to several
Materials Policy Commission. hundred million dollars.



(table 204). These estimates are based partly on 1900's it represented close to 30 percent (table
employment estimates and partly on Department 205). By 1914 the wood sector had begun to
of Commerce statistics of wage and salary pay- shrink, and that shrinkage continued rather stead-
ments and national income for the lines of activity ily until it reached 15 percent in 1931. But as
under consideration. No exact data are available, economic recovery progressed through tile later
but that part of the gross national product due to 1930's and 1940's, the wood sector expanded again
all timber-connected economic activity may have to a considerable extent. In the period 1950-52,
been of the order of $20 billion, it represented more than 19 percent of total

While these estimates are subject to considerable physical-structure materials input. 85 During the
margins of error, the errors are not large enough period t940--52 as a whole, input of industrial
to nullify the conclusions that the manpower am- wood more than kept pace with input of physical-
ployed in the growing and protection of timber is structure materials in general (fig. 110).
comparatively meager and that present expendi- In comparing trends in inputs of industrial
tures on efforts to grow and protect timber (less wood and of all physical-structure materials (fig.
than 2 percent) represent a comparatively small 111), a significant feature is the contrast between
fraction of the total national income that springs the declining trend of industrial-wood input from
from timber-connected economic activity. Yet 1914 to 1932 and the concurrent upward trend of
the estimates also indicate that a significant part total physical-materials input. Then, since the
of the Nation's employment and income is gen- early 1930's, that contrast in the direction of the
erated by timber use and that much economic two trend lines was changed to a rather close
activity is dependent upon adequate supplies of similarity. In fact, input of industrial wood, since
timber.

s5 If the price base of the input units were to be shifted
from the 1935-39 average to more recent price relation-

TRENDS IN THE INPUT OF INDUSTRIAL ships, the trends in relationship of industrial-wood input
to input of all the physical-structure materials would

WOOD remain about the same. But since the price of industrial
wood, lumber in particular, has increased much more than

Measured in terms of input units, industrial priee, s of other physical-structure materials, the input of
industrial wood---weighted by recent values---would rep-

wood has comprised a sizable part of physical- resent considerably more than 19 percent of total physical-
structure materials consumption. In the early structure materials.



Man-years of
employme_)t Wages Na-

Class of economic activity Class of activity and tional
salaries income

Total Timber- _ ,_ _
connected

Thou- Per- Million Million

---- - dollars dollars

Thou- All economic activity_ .............. 195, 423 290, 959
sand cent sand ........

All economic activity ......... _63, 48,5 5:._4_ 3, 398 Timber-based industry:
..... Forestry services _................. 147 164

Timber-based industries: Lumber and timber basic products__ 1,944 2, 479

Forestry ................... 65 100 65 Paper and allied products ......... 2, 134 3, 144Lumber and timber basic Wood furniture and wood fixtures .... 1,020 1,213

products ................. [ 655 I 100 655 --

Pu_'t_ i""_ " ............... :.... 504 100 504 --_---
aper, and allied prod- I t Total ........................ 5, 245 7, 000

Furniture and fixtures ...... 563 55 _ 310 Timber-eonneetedinthe economy:aCtivity elsewhere
Total .................. ] 1,787 1,534 On farms, including construction

I and repair ...................... 600 898
Timber-connected activity Contract construction, nonfarm .... 2, 189 2, 845

elsewhere: Rayon fiber and other wood chemi-
Farming, including farm cals ................... 219 286

construction .............. 5, 731 5 a 300 Textile products from rayon fiber-_-_- 563 ] 681
Contract const}uction and Railroad transportation of timber i

maintenance, nonfarm .... 3, 622 20 _ 700 products ...................... 756 i 934
Synthetic fiber manufacture, Highway and water transportation !

chiefly ravon ............. 72 78 56 of timber products ................ 275 _ 356
Textile mill products, in- Wholesale and retail trade in timber :

, eluding rayon ........... 1, 99 15 180 products ...................... 988 1,528
Railroad transportation,

freight .................. 1, 44 13 158 Total ........................ 5, 590 7, 528
Highway and water freight

transportation ........... 79 8 70 All timber-connected activity
Wholesale and retail trade___ 11, 16 3 400 listed above ............... 10, 835 14, 528

__ __

Total ................... 24, 63 1,864
__ __ _ Adjusted upward to include wages, salaries, and na-

All timber-connected activity tional income from forestry services provided by public
listed above ............. 26, 50 3, 398 agencies.

Source: U. S. Department of Commerce, National In-
come, 1954; Survey of Current Business, July 1953; Annual

1 Not to be confused with labor force concepts pre- Survey of Manufactures, 1952; Census of "Business, 1948;
viously discussed, and U. S. Department of Labor, Bureau of Labor Sta-

Based partly on judgment because statistics for the tistics, Construction During Five Decades.
industry do not completely separate wood furniture and
fixtures from similar goods made of other materials.

a May be low. minor industrial-wood products (poles, posts,
May be too high for some kinds of construction but low

for residential construction, piling, round mine timbers, hewn ties, etc.), about
25 percent. By 1952, the pattern had changed

Source: U. S. Department of Commerce, National In-
come, 195_; Survey of Current Business, July 1953; Annual quite radically. Lumber comprised 62 pereentof
Survey of Manufactures, 1952; Census of Business, 1948; industrial-wood input, pulpwood 27 percent,
and U. S. Department of Labor, Bureau of Labor Sta- veneer logs and bolts 4 percent, and minor products
tistics, Construction During Five Decades. 7 percent (table 206).

the early 1930's, has averaged a slightly faster PRODUCT DISTRIBUTION OF TIMBER CON-
rate of increase than input of all physical-structure SLIMED IN 1952
materials.

The chief reasons for the strengthened position The 1952 United States consumption of timber
of industrial-wood input relative to total input products of all kinds, measured as volume of
has been the rapid increase in consumption of pulp- roundwood removed from forests, amounted to
wood and veneer products (fig. 112). In the early about 12.3 billion cubic feet, excluding bark
1900's lumber comprised more than 70 percent of (table 207). Of that total, domestic forests sup-
industrial-wood input, pulpwood about 2 percent, plied about 91 percent. The other 9 percent was
veneer logs and bolts less than 1 percent, and received as net imports of lumber, pulpwood,



Figure II0

TABLE 205. Input of industrial wood as percent of woodpulp, paper, and various other items chiefly
total physical-structure materials input, 1900-1952 from Canada. These net imports are included in

the 12.3 billion cubic feet total in terms of their
' equivalent volume of roundwood.

Year Per- , Year Per- [ Year Per- The total volume of wood consumed in 1952 was
cent I cent cent sufficient to have provided every person with 78

..... cubic feet. Industrial wood comprise(| about 84
1900 .... 31. 5 '1918 .... 22. 0 1936 ..... 19. 2 percent of the roundwood total and fuelwood
1901 ..... 33. 5 191.9 ..... 24. 6 1937..... 15. 1 accounted for about 16 percent (fig. 113).
1902 .... 28. 6 [[ 1920 .... 21. I 1938 ..... 17. 7
1903 ..... 31. 6 I 1921 ..... 27. 1 1939 ..... 17. 5
1904 .... 29. 1 II 1922 .... 25. 6 1940 ...... 16. 4 THE BASIC ASSUMPTIONS
1905 ..... 30. 4 1923 .... 23. 1 1941 ..... 15. 8
1906 ..... 29. 8 1924 ....... 2:t. 0 1942.... 15.:_ Discussion thus fro' has been concerned with
1907 ..... 32. 3 1925 ...... 21. 8 1943 ..... 16. 8 prospective expansion of the Nation's economv

30. 6
1908 ..... 1926 ..... 20.8 1944 ..... 15. !11909 ..... 29. 1927_ 21. 1945....... 16.9 and the general magnitude of raw material re-
1910 ..... 28. 48 1928 ..... 20. 1,(146...... 18. 8 quirements likely to be associated with economic

1911 ..... 28.6 1929 ...... 20. I_ 1947 ..... [ 18. 9 growth (table 208). The objective has been to1912 ...... 28. 1930..... 19.4 1948..... 17.0 provide a framework on which to base estimates
1913 ....... 29. 1 1931 ...... 14. 9 1949 .... t7. 1 of the Nation's future demand for timber products.
1914 ..... 24. 9 1932 ..... 15.9 1950 ..... 19. 6 These es_irnates rest on four major assumptions,1915 ..... 26. 9 1933 ..... 18. 1!151...... 20. 0

1916 ..... 26. I 1934 ...... 22. 0 1,(t52..... 18.5 the first two of which are held const_ant: (1) Peace1917 ...... 22. 1935 ...... 17. 7 but continued military preparedness, (2) economic
prosperity reflected in high-level employment,

Source: Bureau of the Census, Raw Materials in the (3) future population, 'and (4) the trend in prices
United States Economy: 1900-1952, p. 81. Washington, of timber products relative to the trend in prices
D. C. 1954. of competing nontimber products.
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From specific combinations of these major The assumptions underlying both the medium
assumptions and from lesser assumptions, three and the upper projections are that industrial wood
different series of estimates, or projections, are will maintain its present relative position in the
developed: "medium projected demand," "upper national economy of 1975 and 2000.
projected demand," and "lowzr projected de- The lower projection of timber-product demand
mand." Medium projected demand is the basic is based on the same population and gross national
projection. The other two are modifications, product assumption as used for the medium pro-

The medium projection rests on the assumptions jection. However, the lower projection price as-
that (a) the United States will have 215 million sumption is that future prices of timber products
people by 1975, and 275 million by 2000 and (b) will rise substantially faster than prices of sub-
trends in future prices of timber products will be stitute materials. This presumably would lead to
generally parallel to trends in prices of competing extensive price-induced substitution of nonwood
materials. The gross national product estimates materials for timber products and a declining role
associated with these population figures are $630 for industrial wood in the national economy.
billion by 1975 and $1,200 billion by tile year 2000 With regard to future prices of timber products
(in terms of 1953 prices), the most clearcut assumption usable for purposes

: The upper projection is based on the same price of demand projections is that the trend in the
assumption, but the population assumed for 2000 future price of the product under consideration
is 360 million. The gross national product esti- will generally parallel the price trend of materials
mate associated with this population figure is that may readily be substituted for it. Under
$1,450 billion. No upper projection is made for such conditions no appreciable amount of price-
1975 because such a projection would not be induced substitution--either favorable or ad-
appreciably higher than the medium projection, verse--is expected. However, this is not to say
The assumption for a 1975 upper projection would there will be no change in the price of the product
be a population of 228 million and a gross national under consideration. All it implies is that such a
product of $645 billion--neither greatly different change in price will not be greatly out of line with
than the medium projection assumption of 215 concurrent changes in the prices of substitute

million persons and $630 billion, materials. The distinction iust made is ira-



TAm,_!_ 206.--.Estimated, prod,wet composigon of i'ndustrcfaf-wood ir_3)v,,$, _- .I005--52

_ Distribution !i Distribution

Total Total
Year indus- _ Year indus-

trial Pulp- Veneer i Minor trial Pulp- . Veneer Minor
wood [ Lmnber wood logs and f produc*_s wood Lumber wood logs and products1

bolts bolts

cu. ft. I : . Pcl. P_ql Peg. cu. ft. ;, Pet. Pet. Pct.
1.900 ...... 8, 782 i 25 1.927 ....... 8, 221 Pcto8 2 18

1901 .... 8, 891 I i22i 25 1.928 ...... 8, 509 69 2 171902 ..... 9, 030 { 25 1929 .... 8, 095 65 2 19
1.903 ..... 9, 054 t (_) 25 1930 .... 6, 754 65 2 17
1904 ..... 9, 010 (2) 25 1931 ...... 5, 131 58 2 21
1905 ...... 9, 134 1 24 1932 ...... 3, 853 51 3 24
1906 ..... I 9, 640 1 23 1.933 ...... 4, 566 56 3 19

1907 ........ f 9, 825 1 24 1934 .... 4, 901. 57 3 191908_ 8, 912 1 24 1935 ...... 5, 920 61 2 18
1909 .... 9, 534 1 24 1936 ..... 6, 540 61. 2 17
1910_ _ 9, 484 1 24 1937 ..... 6, 835 59 3 16
191'1 ..... 9, 083 1 23 1938 ..... 6, 124 60 3 17
1912 ..... 9, 421 1 23 1939 ..... 7, 087 62 3 15
1913 ..... 9, 310 1 24 1940 .... 8, 007 67 3 12
1914 ..... 8, 711 1 24 1941_ 8, 477 67 3 10
1915 ..... 8, 452 1 25 1.942 ....... 9, 790 70 1.8 3 9
1916 ..... 8, (.)36 69 6 1 24 1943 ..... 8, 816 69 18 3 10
1917 ..... 8, 320 67 7 1 25 1944 ..... 8, 257 65 21 3 11
1918 ..... 7, 694 65 8 1 26 1945 .... 7, 754 62 24 3 11
1919 ..... 8, 009 67 7 1 25 1.946 ...... 8, 443 62 25 3 10
1920 ...... 8, 199 66 8 1. 25 1947 ...... 8, 770 60 27 3 10
1921 ...... 6, 945 64 8 1 27 1948_____ 9, 360 61 27 3 9
1922..... 8,02,3 68 9 1 22 1949_____ 8,706 62 26 4 s
1923 ..... 8, 923 71 9 1 19 1950__ 10, 145 63 26 4 7
1924 ..... 8, 598 70 10 1 19 1951_ 10, 110 60 28 4 8
1925 ..... 8, 787 71 10 1 1.8 1952 ..... 10, 266 62 27 4 7
1926 ...... 8, 677 70 11 2 17

Based on U. S. Forest Service estimates of roundwood lent of net imports of lumber, woodpulp, paper, and veneer
(logs and bolts) consumption, including roundwood equiva- products.

Less than 0.5 of 1 percent.

TABLE 207.--Estimated consumption q[ timber products in the United States

Volmne in standard units
Product Standard unit of Volume in round-

measure wood _ products,

1944 1950 I 1952 1.952
_____._ _ _

Million
Million Million M_ !lion cu. ft. Percent

Saw logs (lumber, sawn ties, etc.) 2.......... Bd.-ft. lumber tall)-_ ...... 34, 600 40, 850 41, 462 6, 419 52. 3
Veneer logs and bolts .................... Bd.-ft. log scale .......... 1, 533 2, 730 21 647 451 3. 7
Pulpwood a.............................. Standard cords ............ 21 34 35 2, 697 22. 0

690 355 73 6.......... 737Cooperage logs and bolts ................ Bd.-ft. log scale_

Piling ............................... Linear feet ................ 45 3_ 41 28 .2Poles ................................... Pieces .................. 88 . 7
Posts (round and split) ........................ do .................. 275 230 306 194 1. 6
Hewn ties ...................................... do ................. 25 12 10 67 .5
Mine timbers (round) .................... Cubic feet .............. 150 100 81 81 . 6

Other industrial wood 4......................... do ................... 250 250 227 168 1. 4
All industriM wood ................. Cubic feet roundwood L__ 8, 257 10, 145 10, 266 _- 83. 6

Fuelwood .............................. Standard cords ........... 70 62 59 2, 008 16. 4
All timber products ................ Cubic feet roundwood ____ 11, 632 12, 272 12. 274 _" 100. 0

tThe roundwood (logs and bolts)volume of pulpwood, production, less exports, phls imports, and changes in
of "other industrial wood" and of fuelwood includes only lumber stocks.
that cut directly from trees. Plant residues utilized for a Includes net imports of pulpwood, also of woodpulp
such products are part of the roundwood volume princi- and finished paper expressed in terms of pulpwood.
pally of saw logs and veneer logs and bolts. 4 All other timber products, except fuelwood.

-_Estimates of apparent consumption based on estimated



PULPWOOD

22%

LUMBER

52%
FUELWOOD

TOTAL--]2.3billion cubicfeet
1952.

includesCoastalAlaska

Figure 113

portant because many of the factors that tend to a whole will continue to occupy about the same
raise the price of timber products also tend to position in the Nation's raw-materials input that
force up the price of substitute materials. There it has occupied in recent years.
is also the probability that an increase in price of The lower projection is based on the assump-
any particular product exerts an upward pull on tion that there will be a substantial rise in
the price of its substitutes, timber product prices relative to the prices of

The medium projection of timber-product de- competing materials. The difficulty with this
mand and the upper projection both rest on the assumption is that it cannot be applied in any
assumption that price relationships will remain concise way because there are no devices by which
about as they have been in recent years. Price, to isolate the long-term impact of price change on
of course, is not the only factor and often not the quantity of timber product demand, and no
major factor that induces substitution. Both standards by which the effects of long-term price
projections make substantial allowance for sub- changes can be measured.
stitution of certain timber products for other Most of the work so far done in tracing the
timber products. It has been assumed, however, effects of price on quantity of a product demanded
that these timber-for-timber substitutions will has been limited to short periods and to the con-
tend to balance out; and that industrial wood as sumer-goods market. This study is concerned



Item (b)it of measure ] Es-_imate Medium and Medium and Upper tim-
for 1.959 lower timber lower timber ber demand

demand demand projection
projections projections to 2000

to t975 to 2000

Population ............................. Mitlion people ........ 157. 0 215 275 360
Total labor force .............................. do ............. 66, 4 85. 0 119 133
Armed forces ................................. do ............. 3. 4 3. 5 4. 0 4. 0
Civilian labor force ............................. do ............. 63. 0 81. 5 106 129

Unemployed ................................... do ............. 1. 7 3. 5 4 5
Employed civilians ............................. do ............. 61. 3 78. 0 102 124
Workweek ............................. Hours .............. 40. 2 35 39 30
Man-hour productivity ................. Dollars ' ............. 2. 56 4. 50 7. 50 7. 50
Gross national product ................... Billion dollars _...... 354. 1 630 1,290 1, 450
Disposable personal income .................... do ............... 238 441 840 1, 015
Input of physical-structure materials ...... Billion units ........ 5. 9 8. 3 12. 2 14. 7

1953 dollars.

with long periods of time and with products that hewn ties, cooperage, mine timbers, and some
more generally classify as producer goods. Past others. Past experience thus points to the prob-
influence of price change cannot actually be dis- ability that lumber will continue to occupy the
entangled from the influence of nonprice factors major sector of industrial-wood input--at least
such as technological change, effectiveness of ad- for the remainder of this century.
vertising and sales promotion, standardization of Projections of future demand for lumber involve
product quality, and services rendered by pro- two different procedures. The medium and upper
ducers to their customers. Analyses of the past projections are based on analyses of lumber con-
long-term relationship between price change and sumption by end uses. The various end-use esti-
quantity of a product consumed are therefore mates thus determined are then added together
subject to considerable uncertainty, and any pro- to obtain each of the two projections. Such a
jection of past relationships into the future carries procedure is possible because both projections rest
with it an assumption that marketing policy and on the assumption that there will be no change in
organization on the supply side (in conjunction the price relationships of timber products and
with price change) will cor;tinue to operate about competing materials.
as they have in the past. This implicit assump- The lower projection of future demand for
tion conflicts with the concept that demand is lumber, on the other hand, is made differently,
dependent solely upon the number of consumers, Because this projection is based on the assumption
consumers' purchasing power, consumers' pref- of substantial change in price relationships, the
erence, and relative price, estimates of total demand are developed first,

For the lower projections, judgment estimates based on analysis of trends in lumber price and
were made of quantity of various products that consumption. Allocation to end uses of lumber
might be demanded, provided that price of timber is then done on a judgment basis_using esti-
products rises substantially faster than price of mated 1952 consumption and the medium pro-
uonwood materials. Further details concerning jections of end-use demand for guidance. Conse-
the lower projections appear later in the treatment quently these lower estimates are no more than
of lumber, pulpwood, veneer logs and bolts, and rough approximations of end uses. Uniform per-
the minor industrial-wood products, centage reduction of each medium projection of

end-use demand appeared to be not entirely

FUTURE DEMAND FOR LUMBER reasonable because demand in certain end uses is
probably affected less by price than demand in

Lumber, with only a few exceptions over the other end uses.
past 30 years, has represented from 60 to 70 per- tn the following detailed analysis of future
cent of all the industrial wood consumed annually lumber demand, all of the end-use estimates are
in the United States. While the consumption of developed first, under the assumption pertaining
pulpwood and of veneer logs and bolts has been to the medium and upper projections. To facili:
increasing very rapidly, those increases have been tare comparison, the allocations made under the
just about equivalent to the decreases in consump- lower projection are presented along with the
don of the minor industrial-wood products such as medium and upper estimates.



LUMBER FOR USE IN CONSTRUC_I_XON The average number of persons age 20 and older
per household has been decreasing quite steadily

About three-fourths of the lumber consumed in throughout the past 65 years, from 2.69 in 1890
the United States in 1952 went into various types to 2.20 in 1955 (fig. 114). The decrease since 1940
of construction. Residential construction, farm has been more rapid than previously. Part of
as well as nonfarm, absorbed an estimated 40 this can be accounted for in the decline of the
percent. There is no apparent reason to doubt number of families living "doubled up" in one
that residential construction will continue to be dwelling unit. A larger percentage of older persons
the largest single use of lumber. The projections now maintain independent households. The con-
of demand for lumber in residential construction tinuing extension of average span of life has also
are derived from estimates of future requirements increased the percentage of older-couple house-
for housing, holds and of households maintained by a surviving

Residential Construction May Reach spouse. That tends to reduce the average numberof adults per household. These trends can be
Three Million Units Annually by expected to continue, at least for a while.
2000 Projections of the number of households in the

United States population to 1975 (table 210) are
The number of households requiring shelter at based on the Census estimates of population age 20

any time prior to 1975 can be estimated with and older and on the assumed continuance of a
reasonable confidence. The reason is that very moderate downward trend in average number of
few persons not already born will be old enough by persons age 20 and older per household to 1975
1975 to have set up households of their own. and a slight further decrease to 2000. After 1975,

For present purposes, it is necessary to consider the number of households will be influenced
only the population age 20 and older. All four strongly by the fertility rates of 1955-80.
series of Census population projections to 1975 The average annual net increase of households
contain the same figures for that segment of the during specified periods 1950 through 2000 is
population (table 209). Extending these Census projected as follows"
Bureau population projections to 2000, according Annualnetin-
to the method previously discussed, 190 million creaseinthou-

Period: sands

persons will be age 20 or older 45 years hence, if 1950-54 ........................................... 1, 017
population totals 275 million; 210 million if 1955-60 ................................. 535
population reaches 360 million. 1961-65 ................................ 760

1966-70__ l, 020
TABLE 209. Bureau oJ the Census projection._ of 1971 75................................ 1,200

1, 040the population age 20 and older, 1955-75 1976-2000............................. 1, 440
[In thousands]

The prospective slump in new household formation
Projections to between the present and 1965 will be due chiefly to

Age group 1955 , _ the low fertility rates of the 1930's. The upsurge
(years) 1 1965 70 19751960 1(. that will occur after 1965 will be due to the higher

_ __ ] fertility rates since 1940............... Projections of the Nation's future stock of
20 to 24 ........ 10, 766 1 l, 2761 13, 461 17, 301 19, 281 housing must take into account, not only the
25 to 29 ......... 11, 744 10, 867 / I1, 355 13, 556 17, 422 prospective number of households to be sheltered,30 to 34 ........ 12, 392 11, 805 t 10, 900 11, 390 13, 597
35 to 39 ......... 11, 600 12, 4061 11, 791 10, 887 11,376 but also the normal margin of unoccupied housing.
40 to 44 ........ 11,209 11, 552 12, 327 II, 715 10, 817 In tim 1950 Census of Housing 88this included the
45 to 49 ....... 10, 091 11, 056 11, 369 12, 132 11,530 following categories:
50 to 54 .......... 8, 809 9, 800 10, 714 11, 018 11, 758

55 to 59__ 7, 839 8, 382 9, 307 10, 177 10, 466 Thou- As percent........ sand of occupied
60 to 64 ......... 6, 690 7, 248i 7, 735 8, 591 9, 398 units units

65 and over .... 14, 127 15, 800 17, 371 18, 879 20, 655 Resident _emporarily away .............. 127 0. 3
Seasoiml dwelling units, nonfarm and

Total, all farm ....................................... l, 050 2. 5

ages ....... 105, 267 ll0, 192 116, 330 125, 646 136, 300 Nonseasonal, not dilapidated, not for
sale or rent ........................... 743 1. 7

Note: Assuming that age-specific mortality rates will Total unoccupied units not oncontinue to decline as in the lq40's until 1955-60 and re-
the housing market ............ 1,920 4. 5main constant thereafter until 1975; and that net immigra-

tion will continue at about the same level as prevailed from Nonseasonal, not dilapidated, for sale
_he end of World War II to 1955. or rent ............................ 732 1. 7

Nonseasonal, dilapidated 505 1. 2
Source: Bureau of the Census. Revised Projections of ..............

the Population of the United States, by Age and Sex: 1955 to All unoccupied dwelling units 3, 157 7. 4
1975. Current Population Rpts. Ser. P-25, No. 123. ---
October 1955. s6 Bulletin H-A1, p. 12.

439296 O 58--25



Figure 114

The item "nonseasonal, not dilapidated, for sale or result of migration from agricultural to industrial
.,, " t;g "rent includes what may be called the act:re areas.

vacancy." It was probably much lower than usual Looking ahead to 1975 and 2000, it seems reason-
m 1950. The nonseasonal, dilapidated units in- able to expect that a somewhat larger percentage
clude many on theh" way out of the Nation's of families will maintain seasonal summer or
housing inventory but not yet demolished or con- winter homes, and that active vacancy will increase
verted to nonresidential uses. In 1950, some 43 considerably above the 1.7 percent that existed in
percent of the latter units were on farms, 36 per- the tight housing situation of 1950. Assuming
cent were classified as rural nonfarm, and 21 per- there will be a dwelling unit for each household to
cent as urban. Many were unoccupied as the live in, and that unoccupied units of all kinds will
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TABL_ 2tO. Population age 20 and older, number te maintain a margin of unoccupied units only
of households, and average number of persons age slightly larger than existed in 1950. Other factors
20 and older per household go be taken into account are replacement of losses

and of housing that becomes unusable.
Average Losses of housing by fire, flood, and windstorm

Population number of have recently averaged about 40,000 dwelling units
Year age 20and INumber of persons per year or about one-tenth of 1 percent of total

older 1 households 2age 20 and stock, sT Much has been done over the years to
older per
household reduce fire hazards and to improve fire protection

_ systems; further progress is to be expected. But

Thousand Thousand Number on the other hand, the shift of population to sub-
1890 ................... 34, 148 12, 890 2. 69 urbs and to open country puts a higher percentage

964 2. 65 of nonfarm d_ellings beyond the reach of the more1900 42, 314
_ 5 _

1910 ..................................... 53, 410 20, 256 2. 64 efficient fire protection,_, systems, and outside the
1920 ................. 62, 668 24, 352 2. 57 bounds of well-enforced fire-safety building codes.
1930................ 75, 116 29, 905 2. 51 Flood protection is being improved, but little has1940 ................... 86, 364 34, 855 2. 48
1950................ 99, 598 43, 554 2. 29 yet been done to zone flood-plain areas against resi-
1954 ................. 103, 991 46, 893 2. 22 dential use or to remove existing residential strut-
1955.................. 105, 267 47, 788 2. 20 tures from them. Increased pressure for residen-
t1960................ 3 110, 192 4 50, 100 2. 20 tim building sites on flood-plain lands can be ex-
1965 ................ 116, 330 53, 000 2. 16 pasted. Losses caused by hurricane and tornado
1970 ...................... 125, 646 59, 000 2. 13 are even more difficult to avoid.
1975...................... 136, 300 65, 000 2. 10 On the whole, it appears unlikely that the rate

_190, 000 91, 000 2. 08 of loss will change much. Assuming it stays some-2000................ 210, 000 101,000 2. 08 where near one-tenth of 1 percent of the housing
stock, the average annual loss (and consequent

I Data for 1890 through 1950 from Census of Population; replacement requirement) may be:
estimate for 1954 by Bureau of the Census, Current Popu- Thousand
lation Reports, Ser. P-20, No. 56, March 1955. dwelling

Data for 1890 through 1950 from 1950 Census of Hous- units
ing, Report H-A1, p. xxvii. Estimates for 1950, 1954, 1950-54 ........................................ 48
and 1955 by Bureau of the Census, Current Population 1955-60 ...................................... 54
Reports, Ser. P-20, No. 59, August 1955. 1961-65 .................................. 58

s Projections 1960-75 from Bureau of the Census, Revised 1966-70 ........................................ 641971-75 ....................................... 70
Projections of the Population of the United States, by Age

and Sex: 1960 to 197,5. Current Population Rpts. Ser. 1976-2000 { 100
P-25, No. 123, October 1955. - .................................. 110

* Based on estimated trend in average number of persons
age 20 and older per household, from foregoing data in The two estimates for 2000 are based on housing
last column, stocks of 99 million and 110 million dwelling units.

s Assuming total population of 275 and 360 million. The replacement of obsolete and wornout
Extension of Census Bureau's 1960-75 projections, housing, of housing demolished because of change

in land use, and of housing abandoned in shifts of
population is difficult to estimate. In 1953, some

not exceed 8.0 percent of the number occupied in 5 million urban dwelling units apparently were in
1975, or 8.5 percent in 2000, the Nation's stock of such poor condition that demolition was justified, ss
housing may increase about as follows: Spregd over 10 years, this one job would call for

Housinginven- replacement at the rate of 500,000 units annually.Averaqe annual tory at end of
increase(thou- period(thou- Meanwhile other urban housing would have
sand dwelling sand dwelling

units) uniu) become substandard. In addition, there is a
1950 .............................. 45, 983 sizable backlog of rural housing that does not
1950-54..................... 1, 160 50,640 meet minimum standards. Replacement of all
1955-60 ..................... 577 54, 100
1961-65..................... 820 58,200 presently wornout housing would push total
1966-70...................... 1, 100 63, 700 annual replacement to 600,000 or 700,000 units
1971-75 ...................... 1, 300 70, 200 over a 10-year period.

1976-2000_ { 1, 150 99, 000 While the progress so far made toward removal
................... 1, 600 110, 000 of substandard housing is not great, there has

been more progress than appears on the surface.
For 2000, the lower figure is based on a total popu- The driving force is the migration of population.
lation of 275 million, the upper figure on 360
million, s_ U. S. Housing and Home Finance Agency. How Big Is

The average annual net increase, of course, is the Housing Job? Washington, D. C. 1951.ss President's Advisory Committee on Government
simply the number of new dwelling units required Housing Policies and Programs, Report to the President of
to accommodate the net increase of households and the United States, p. 111. Washington, D.C. 1953.
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Census Bureau surveys show that about 1 out of Age of structure is of course not the only factor
every 5 households moves during' the course of that leads _o replacement of older housing. .As
each year. About 6.5 percent move from one standards of living rise, more people want modern
State to another or from one county _o another, homes. As their families grow, they also wan_
In areas that are losing population there is bigger houses.
abandomnent of the poorest housing, which soon Insofar as can be judged from data available,
deteriorates to unusable condition, replacement of dwelling units in t_te years t952-55

The Census of Housing indicates that during has averaged not less than 568,000 annually
the decade 1940-50 some 2.0 to 9.5 million (table 211). For the longer period t950-5.5 it
dwelling units were demolished or converted to averaged not less than 437,000 per year? _
other use, or became so deteriorated that they The various considerations presented above
were no longer habitable. 89 That would be an support the belief that in a national economy
average of 200,000 to 250,000 units per year. functioning at sustained high levels of employ-
Because of the critical housing shortage that ment, with continuing increase of per capita
_orevailed during the period (on account of the buying power and continuing government pro-

w level of residential construction during the grams to improve housing and encourage home
1930's, and the virtual stoppage of residential ownership, obsolescent and wornout housing will
building during World War II) the disappearance be replaced at a rate substantially above that of
of older housing was probably far less than would recent years. Average annual r@laeement in the
be expected under conditions of sustained high- future is estimated as follows:
level employment and no major wars. The stock Thousanddwelling

of housing actually aged to a considerable extent, unit_
The percentage of all dwelling units in structures 1961-651954-60 .............................................................. 600550
30 or more years old increased from 41 percent to 1966-70 ............................ 625
46 percent and nearly one-third of the 1950 units 1971-75 ............................ 650
were in structures built before 1910:90 1976-2000_ { 1, 250............................ 1,300

D,weUi_g,_n_t_ While the replacement estimate for 2000 appears
Year built: Age (yea_s) (m_ll_ons)(p_rcenO large, the stock of housing in which replacements

Prior to 1879...... 70 and over__ _ 2. 6 5. 7 will be required will probably be more than twice1880-89 .............. 60-69 ........... 2. 0 4. 3
1890-99 ............ 50-59 .......... 3. 7 8. 0 that of 1950.
I900-09 ......... 40-49 ....... 6. 3 13.7 Adding the three separate estimates, for net,
1910-19 ............. 30-39 ......... 6. 6 14.3 addition to housing stock and for replacement of
1920-29 ............. 20-29 ........... 9. 2 20. 0 disaster losses and obsolescent housing, the
.1930-39........... 10-19 .......... 6. 1 13.3
1940-49 ........... 10 or less......... 9. 5 20. 7 following average ammal requirements for new

dw elling units are indicated:
Thousand

80This inference is based on a State-by-State compari- dwellingunits

son of the reported net gain in number of dwelling units
against the number of units in structures built in that 1954-60...................................... 1,200
decade. Where the 10-year net increase was less than 1961-65............................... 1,500
number built, that difference was obviously due to dis- 1966-70.............................. 1,800
appearance from the stock of housing that existed in 197t-75 ............................ 2, 000
I940. The net disappearance, thus indicated, in 31 of 1976-2000............................ { 2, 500the States amounted to 1,136,000 dwelling units. The 3,000
total number of units that disappeared from housing stock For the period 1954-60, the estimate is somewhat
in those States was certainly larger, because part of the
net gain in number of units undoubtedly resulted from under the average number of new units built
subdivision of older large units into two or more dwelling annually during 1950-55. Whether there will
units. This type of conversion was stimulated by the actually be a sag in residential construction in the
housing shortage during the war years and immediately years just ahead depends on how fast the present
thereafter, accumulation of substandard housing is replaced.

In 17 other States, the net gain in number of dwelling
units exceeded the number of new units built by 619,000. But even though residential construction may
In those States the gain by conversions exceeded the num- not be maintained at 1950-55 levels during the
bet that disappeared by that margin. But still a consider- next few years, there can be no doubt about the
able disappearance of housing must have occurred even large demand that will develop beyond 1960.
in those States. Housing does wear out no matter where
it is. Changes in land use to make way for commercial 9_These figures are obtained by subtracting the Census
and industrial development occur all the time, and demo- Bureau's estimates of net increase of households from the
lition of residential structures is frequently involved, estimated total number of dwelling units built. The

9o1950 Census of Housing, Ser. HC-9, No. 5, p. 1. Units figures are probably on the low side because official data
built prior to 1920 are allocated to earlier periods according on number of dwelling units built do not include those in
to distribution reported in the 1940 Census of Housing. structures classified as temporary.
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TABLE 211.--Apparent minimum annual net si,_u. Multi.
family Two-family family

replacement of dweKing units in the United Year: (perce,O (percent) (p,r¢_,O
States, i950-55 19oo ..................... 65 16 19

1905 .................... 66 13 21
1910 .................... 65 15 20

Estimated Apparent t915 .................... 6t 17 22
total hum- Net in- net re- 1920 ...................... 82 10 8

Year ber of new crease of placement 1925 .................... 61 17 22
dwelling house- of dwelling 1930 .................... 69 9 22

units holds units 1935 .................... 84 4 12
built i 1940 ..................... 85 5 10 •

1.945..................... 89 4 71950 ..................... 85 3 12
Thouaand Thousand Thousand t955 ..................... 91 2 7

1950 ..................... 1, 564 1,372 192

1951 ..................... 1,263 1,102 161 While the bulk of public housing built since the1952 ................ 1,301 848 453
1953 ................. 1,261 830 431 1930'S has been multi-family, farm housing has
1954 ................ 1,369 559 810 been almost entirely single:family. Hence, the
1955 .................... 1,472 895 577 upward trend in single-family structures since 1930 :
1952-55 average ...... 1,351 783 568 is somewhat greater than the private nonfarm '1950--55 average ...... 1,371 934 437

figures indicate. Itousing has tended to move out
of the field of heavy construction, where concrete

Bureau of Labor Statistics estimates of new permanent and steel have strong competitive advantages,nonfarm dwelling units started plus the estimated number
of new farm dwellings built. Estimates of farm dwellings toward the field of light construction where lumber ::
built are based on Census of Housing data for the period and other timber products have advantages.
1945-49, allocated to years by use of the Department of Tile average floor space per dwelling unit de-
Agriculture estimates of farm construction expenditures in creased by something like 25 percent between1947-49 dollars. Extrapolation from 1949 is based on the
construction expenditure estimates in 1947-49 dollars. 1920 and 1950 but, since 1950, there apparently
By this method, the estimates of number of farm dwellings has been some increase (table 212). Also, ceiling
built; are as follows: heights have been getting lower, reducing the in-

Year: Thousand Year: Thousand ternal cubic-foot volume to a somewhat greater
1945 .......... 32 1950 .......... 168 extent than indicated by floor space measurements
1946 ......... 120 1951 .......... 172 alone. Stanford Research Institute has esti-
1947 ......... 159 1952 ......... 174
1948 ......... 158 1953 ......... 157 mated the 1920-53 trend in floor space, ceiling
1949 ............ 157 1954 ......... 149 height, and cubic-foot volume in terms of an index

1955 ........ 143 based on 1920 average dimension: 9a
Ceiling Cubic

The total for the period 1945-49, 626 million, is a reason- Floorspace height volume
ably reliable Census of Housing estimate. 1920 ................................ 100 100 1O0

Source: U. S. Housing and Home Finance Agency. 1930 ........................ 86 99 86
Housing in the Economy, 1955, tables A-1 and A-64, pp. 1940 ...................... 82 96 79
16 and 64. Washington, D. C. 1956. Census of Housing, 1950 ...................... 75 92 69
1950, Bul. H-A1, p. 3. Expenditures for farm eonstruc- 1953 ...................... 76 90 68
tion in 1947-49 dollars, Construction Review, February
1955 and August 1956; I)epartment of Commerce It is rather unlikely that there will be a further
National Income, pp. 216-217, 1954 Ed. decrease in the average size of dwelling unit.

More probable is some increase to accommodate
Type and Size o.f Dwelling Unit Are Changing, the larger number of children that the majority of

fanfilies are now having. This factor will, of
The use of lumber in residential construction is course, be offset to some extent by the concurrent

influenced in part by changes in the type and size increase of older couples and single persons who
of living quarters that people want. The trend maintain separate homes.
has been awav from the two-family and multi- Changes in type and size of average dwelling
family type of structure toward the single-family unit have been accompanied by changes in archi-
house. Fifty years ago, about one-third of all tectural style. The single-story house has gained
private nonfarm dwelling units being built were i_ popularity over the two-story model, and this
in two-family and multi-family structures. In trend has increased the area of roof surface re-
1955, less than one-tenth of the number built were quired to cover a given square footage of floor
of those types" 92 space. There has been a marked reduction in the

82u. s. Housing and Home Finance Agency. Housing _3Stanford Research Institute. America's Demand for
in the Economy 1955, table A-2, p. 17. Washington, D.C. Wood, t9_;9-1975, p. 30. Weyerhaeuser Timber Co.,
1956. Tacoma, Wash. 1954.
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TABLE 212._Estimates oj eva'rage _T'_ere /ee_ of With _'eaar<l co ,. _,,': ,-_....... _..... ,.-,v). _ ex_5{,It©x_,gst,_, struc_,'are, ]um_)er

,,.; floor _sT)aceper dwelling _._i< specified year_s_ holds a prominens position° ibou_ 82 pereen't of
Z the sing]e4amily units built in the first quar'cer of
<_ t954 were wood-frame houses and anot_:rer 3 per-._,._',_ Average floor :-pace per __L_fh_

cent were modifications of the wood-frame type

f/_,.,} gear Single- (table 213). These wood-frame s_rucmres were
All types _ family t_onfarAllm normally distributed throughout the full price

<.,2) houses range of new, nonfarm single h.ouses, with moder-
p,<_ only 2 housing :_ ,ate bias in favor of the lower-price brackets. The

distribution of brick and brick-faced masonry
"\_:,._ Sq. ft. Sq. ft. Sq. f_. houses was biased in favor of the higher-price

".... 1920 ......................... 1,310 ..................... brackets. Concrete-block and other masonry con-. 1930 ................... 1 1, 130 ........................
" -1940 ................ 1,080 .. 1,177 struction has a foothold in the lower-price field, but.

1_50_,................. ] 980 983 so far it does not have a strong hold in any price
I953__2ii : =.:............. L 000 ........... _
1 ........................................................................................bracket of single-family housing.

954 ................. /.............. 7"=_-_-a___ " ..... i,686 The heavier inroads made by nonwood materials
1955................ l....................... ] 1, 115 against lumber have been in the exterior covering

of wood-frame houses (table 214). During the
_Includes farm as well as nonfarm housing. Stanford first quarter of 1954, wood-frame houses faeed

Research Institute. America's Demand for Wood, 1929-
1975, p. 32. Weyerhaeuser Timber Co., Tacoma, Wash. with briek were more likely to sell for $12,000 and
1954. up; those faced with asbestos shingles were more

Housing and Home Finance Agency. The Materials likely to sell for less than $12,000. Houses faced
Use Survey, p. 4. Government Printing Office, Washington, with wood were normally distributed throughoutD.C. 1953.

Bureau of Labor Statistics. Characteristics of New the full range of selling prices, with moderate bias
Itousing--First Quarter, 195_, and Characteristics of New in favor of the lower-price field. Thus, it seems
Housing First Ouarter, 1955 (mimeographed releases) that asbestos shingles compete strongly with wood
December 30, 1954, and November 15, 1955. Weighted siding in low-priced, single-family housing, and
average for single-family and multi-family housing, brick, or brick and wood in combination, are

strong competitors in the higher-priced field.
slope of roofs but an increase in the overhang at Therefore, the preference for brick must be due to
ends and sides. Insofar as rafters and roof joists factors other than the price of installed material.
are concerned, lumber has had no serious competi- To reduce the labor costs of installing lumber in
tion. But economies in rafter material have been housing, large lumber sheathing panels made up
accomplished through the use of truss design, of edge-glued boards are beginning to enter the
With regard to roof sheathing, lumber has been market. And paper plastic overlays applied to
displaced to a large extent by plywood and hard- low-grade lumber siding--to hide defects, improve
board. Some further displacement is anticipated, paintability, and provide more dimensional sta-

TABLE 213. New nonfarm single-family dwelling units started in first quarter of 195_, as percent _ total
units started, by type of exterior-wall construction and selling-price class

I
Wood-frame and other non- Masonry construction

Total masonry construction
Selling-price class (dollars) Other in- Type

dl types Brick Concrete unknown
Total Wood cluding Total and block

frame i some pre- brick and

fabricated _ facing other
__

Percent Perceat Percent Percent Perc_._ Per;e_ Percent PercentUnder 7,000 ....................... 10. 6 9. 7 8. 5 1. 2 . 0. 7 (:)

7,000-9,999 ...................... 14. 8 12. 6 12. 2 . 4 2. 2 1. _ 1. 0 (e)
10,000-11,999 .................... 20. 0 17. 4 17. 1 . 3 4 ] 8 0. 212,000-14,999 ..................... 24. 0 21. 7 21. 4 . 3 2" 1 "7 ."4 .2

15,000-19,999 .................... 16. 5 1_. 7 12. 5 .2 3:6 131i .5 .220,000 and over ..................... 9. 7 4 7. 1 .3 2. 1 .7 .4 .2
Price unknown .................... 4. 4 31 0 2. 9 1 _ .3 1 . 2 1. 1

Total .......................... --_-_-_-0- 84.5 81. 7 2. 8 _ _ 4. 0 1.9

i
_ Prefabricated units of wall-panel construction are in Source: U. S. Bureau of Labor Statistics. Characteristics

both of these cbsses, of New Housing First Quarter, 195_. Washington, D. C.
_ Less than 0.05 percent. December 1954. (Mimeographed.)



Facing material
Total,

Selling-price class (dollars) all facing
materials Wood Wood and Brick Asbestos Other

brick shingle

Percent Percent Percent Percent Percent Percent
Under 7,000..................................... 10. 4 5. 8 (_) 0. 1 4. 3 0. 2
7,000-9,999 ................................... 14. 9 7. 3 0. 1 1.5 4. 5 1. 5
10,000-11,999 ................................. 20. 9 8. 7 . 6 4. 0 3. 5 4. 1
12,000-14,999 ....................................... 1 26. 3 6. 7 2. 1 8. 8 2. 6 6. 1
15,000-19,999 ................................ I 15. 1 5. 0 1. 7 5. 0 1. 6 1. 8
20,000 and over ................................... 1 8. 9 3. 4 1. 0 3. 5 t . 9

Price unknown ........ :.................................... 3. 5 1. 5 . 1 1. 1 .4 . 4

Total ...................................... 100. 0 38. 4 5. 6 24. 0 17. 0 15. 0

Less _han 0.05 percent, of New Housing--First Quarter, 1954. Washington, D. C.
Source: U. S. Bureau of Labor Statistics. Characteristics December 1954: (Mimeographed.)

bility_are beginning to appear. Further develop- bedded in the slab, any repairs or changes which
ment along these lines is to be expected, may later be required are troublesome and costly.

Other developments are taking place in pro- Furthermore, most persons have a strong prefer-
fabrication; about 6.3 percent of the nonfarm once for hardwood flooring in living rooms and
dwelling units built in 1954 were prefabricated bedrooms. It may, of course, be feasible to provide
houses? 4 For example, several of the systems such floors on concrete slab by use of wood flooring
of prefabricated housing utilize "stressed-skin" specially treated to give high dimensional sta-
panels 9_ for exterior walls, for inside partitions, bility.
and for other components. While the volume of In some of the housing now being erected on
lumber used per house for stressed-skin panel walls basement foundations, steel beams are being sub-
is lesu than for conventional studding, the import- stituted for wooden girders to provide more
ant feature is that pl'efabricated housing, so far, rigidity and elhninate the need for supporting posts
has been made almost wholly of timber products, in the basement. It is not improbable that this

Another architectural innovation which has trend will continue.
reduced lumber use in some new housing is the While wood floor joists and ceiling joists have
concrete slab. Instead of wall or pillar founda- no serious competition, there has been extensive
tions, about 16 percent of the single-family houses substitution of plywood and hardboard for
started in the first quarter of 1955 were set on lumber. These sheet materials have no special
concrete slabs? 6 In this type of construction, advantage so far as price is concerned, but they
girders, main-floor joists, and heavy sills are can be laid with much less labor. The same
eliminated. Floors are usually of asphalt tile laid advantage would attach to glued lumber panels
directly on the slab, eliminating both wood flooring mentioned above. If the latter come into use as
and subflooring. Whether this trend toward use subflooring materials, lumber might hold its
of the concrete slab will continue is difficult to position or even recapture some lost ground in
judge. It certainly has the advantage of lower the subflooring field.
cost of installation. But it has some critical Sheet materials of various kinds are being used
disadvantages. Unless heating elements are extensively for exterior wall sheathing. Saving
imbedded in the slab, the floor is apt to be un- of labor at construction site is the chief advantage.
comfortably cold. If heating conduits are im- Plvwood provides an excellent base for exterior

coverings of all kinds, but the various building
_4Estimates of the Prefabricated Home Manufacturers fiberboards have some disadvantages. If lumber

Institute. siding is used as covering, the joints can occur95Such panels are composed of a light frame of dimension
lumber to which a cover of plywood or hardboard is glued, only at studs because the fiberboards have lira-
The cover, or skin, thus becomes integral with the frame ited nail-holding power. If wooden or asbestos
and carries a large part of the stress that may be put shingles are used for covering, wood strips usually
upon it. must be provided, or the builder must use "shingle

,6 u. S. Department of Labor, Bureau of Labor Statistics.
Characteristics of New Housing, First Quarter 1955. No- backer construction" with special nails to attach
vember 15, 1955. (Mimeographed.) the shingles.



For covering interior walls _ma _.:ei]i::gs, t,i:e TABLE 215_--S_a_J_rd £_esearc_ i%st_%_e es_i_atex
trend has been away from wood-lat}:o.vo;ad_@aster of b_'aber u;_e per d_ell'fn 9 u%it by' 5_ouse corn.
to gypsum board and other sheet materials, po%ents_ 8pec(fiedyears, 1820-53
Displacement of wood lath is almost complete. [:n board-feet per unit]
There is, however, a count, at trend of some ira-

[
portance in the use of lumber panels, particularly Coraponen_panels with knots or other "character marks" 1920 1930 t950 1953
which give an interesting decorative effect. Lum-
ber-panel interior finish has become especia]]y Foundations ..... 1, 7OO :,350 1, 100 9OO
popular for basement recreation rooms, dens, and Floors ............ 4, 300 3, 700 2, 550 i 1,950

Ceilings .......... 975 : 825 ' 800
even in living rooms and dining rooms. It is a goofs ...... 2, 8001 2, 250 2, tOOl 2, 400
favorite material for use in the "do-it-yourself" Exterior walls___ 2, 500 ] 2, 350 1,750 1,600
projects that so many homeowners have under- Interior walls___ 2, 950 2, 300 1,500 1,500
taken. Miltwork ....... 2, 600 1, 950 t, 050 950

Accessories '___ 1,075 675 I 400Other displacement of lumber has occurred h: - " :
coverings for kitchen and bathroom floors, fram- Total ........ 18, 900 t15, 400 11,700 10, 500

ing and sash material for windows (espeeially t

basement windows), framing material for screens ' Includes de_ached garages and miscellaneous other
and screen doors, and a number of other items, accessories.
The old panel door is rapidly giving way to the Source: Stanford }Leseareh Institute. America's Demand
flush door, which contains less lumber. Covered for Wood, 1929-1975, p. 35. Weyerhaeuser Timber Co.,
porches are not often seen in new housing. Tacoma, Wash. 1954.

When these various trends are taken into ae- average size-of-unit index to the 1953 estimates in
count, it appears more than likely that average table 215, as follows:
lumber use per house will continue to decrease Average lumber

use per unit
somewhat. That decrease would, however, be Size-of-unit atconstant
offset in part by the expected moderate increase index _9_Ssize

(1900=100) (board-feet)

in the average size of dwelling unit. 1920 ............................ 100. 0 13, 608
1930 .......................... 86. 0 12, 894
1940 .......................... 80. 5 12, 432

Avera_,e Lumber Use Per Dwellinf, Unit Is 1950 .......................... 72. 0 II, 697
Decreasing 1953 ........................... 72. 0 10, 500

According to this method of estimation, the dis-
Estimates of the average amount of lumber placement of lumber by other materials during the

used per dwelling unit, built at various times in period 1920-53 amounted to 3,100 board-feet
the past, have beer: made by several agencies, per unit for dwelling units at constant 1.953 average
based on sampling surveys. The most recent size, or 23 percent. These estimates of lumber
survey, conducted by Stanford Research Institute use, of course, are averages for all types of new
m cooperation with the National Association of residential construction--multi-family housing as
Home Builders, 97shows that average use per unit well as single-family houses, farm as well as
(for all kinds of housing, including that on farms) nonfarm. The displacement of lumber in the

average single-family house has doubtless been
decreased from 18,900 board-feet in 1920 to 10,500 somewhat greater tl_an the average for all types.
board-feet in 1953 (table 215). That decrease, A part of that displacement from single-family
of course, reflects not only the substitution of houses has been offset by the sizable shift away
other materials for lumber, but also the reduction from multi-family types of construction.
in average size of unit, and the notable shift The Stanford estimates for 1950 are apparently
away from the multi-family to the single-family somewhat higher titan those obtained for the

i tmuse, same year by the U. S. Housing and Home Finance
An approximation of the trend in lumber use Agency? s The latter came from an idventory

per dwelling unit, disregarding change in size, of materials used in construction of a 5,000-unit
can be derived from the Institute's figures by sample of single-familyhouses distributed through-
averaging the indexes of average square feet of out the country. Farm and multi-family housing
floor space and of average cubic volume per unit, were not sampled. Neither did the inventory

:. described above, and applying this resulting include the normal single-family house accessories,
• such as detached garages, porches, and the like.

Q7Stanford Research Institute. America's Demand .for Millwork was included, but the quantity of mill-
Wood, 1929-1975, p. 31. Weverhaeuser Timber Co., _s U. S. Housing and Home Finance Agency. The

Tacoma, Wash. 1954. _ Materials Use Survey. Washington, D.C. 1953.
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work lumber was not separately estimated. Average lumber use per dwelling unit assuming
With allowances for mitlwork and with the addi- a continuation of ][952 price relationships--may
tion of normal accessories (according to the decrease t0 percent to 9,000 board-feet by 1975
Stanford estimates) average lumber use per single- and 12 percent to 8,800 board-feet by 2000 (table
family house built in 1950, according to the 216). The smaller decrease for the latter part
HHFA study, totals about t0,800 board-feet: of the period is based on the idea that substitution

/ Average for lumber may become technologically more/ lumber use
..........................< (_oard-ieet) difficult as time goes on, and that producers of

Dimension lumber ................................ 5, 184 lumber can be expected to intensify their efforts
Board lumber_ 2, 5Sl to hold markets in residential construction, tf................................. ,

Siding lumber ................................. 612 trends in substitution continue, the use per
Finish wood flooring ......................... 940
Millwork ................................... 1, 050 dwelling unit of other timber products (such as
Accessories................................... . 400 plywood, hardboard, and insulating board) will

" just about double by 1975 and increase still
Total ............................... 2_ 10_-7 further by 2000. Nonwood material use will

Direct comparison of the Stanford and HHFA _ increase moderately along with increases in the
estimates for 1950 is not entirely valid because average size of dwelling unit. On the other hand,
the latter was limited not only to single-family if the real price of lumber increases substantially,
dwellings, but also to those approved for financing average lumber use pet' dwelling unit may decline
under Federal Housing Administration mortgage to about 7,700 board-feet in 1975 and about
insurance. Since houses financed with FHA in- 6,200 board-feet in 2000.
suranee tend to be slightly smaller than those Projected demand for lumber in new residential
built with conventional financing, the HHFA construction is derived by multiplying the average
included in its estimate an upward adjustment annual requirements for new delling units (pre-
in the average area of living space of 5 percent; viously developed according to population as-
however, there is no way of knowirig whether that sumed for 1975 and 2000) by the corresponding
adjustment was adequate. Furthermore, sam- lumber content per unit (table 217). Increases
pling errors of the two surveys are not given, over 1952 range from 18 percent under the lower

Taking the HHFA estimate for single-family projection for 1975 to 69 and 100 percent under
dwellings at face value, allowing somewhat more the medium and upper projections for 2000.
lumber per farm unit, and much less for multi- Million
family structures, and including some 44,800 two- board-feet

family units in the single-family, nonfarm cate- Consumption in 1952 ............................. 13, 010
gory, the weighted average for all types of housing Projections to 1975:Lower ........................................ 15, 300

in 1950 may have been about 10,100 board-feet: Medium ..................................... 18, 000
Thousand Board-feet Projections to 2000:

Type: units per unit Lower ....................................... 15, 400
Nonfarm, single-family ............. 1, 198. 9 10, 767 Medium .................................... 22, 000
Farm ............................ 168. 0 11,500 Upper ..................................... 26, 000
Multi-family structures ...... 197. 1 5, 000

Weighted average ........................ 10, 119 TABLE 216. Estimated average use per dwelling

This estimate is somewhat lower than the Stanford unit of lumber, and of other structure materials as
lumber-volume equivalent, 1952; and projections

estimate of 11,700 board-feet of lumber per to 1975 and2000 _
dwelling unit built in 1950. But, to be conserva-
tive, it is chosen here as the basis for estimating
that the average lumber content per unit for all I Other Nonwood All

board-feet.h°usingbuilt in 1952 (2 years later) was 10,000 Year __Lumber productsW°°d materials materials

Projections of Demand for Lumber in New Board- Board-feet Board-feet Board-feet
feet equivalent equivalent or equivalent

Residential Construction 1952 ....... 10, 000 1, 130 9, 170 20, 300

The average lumber content of dwelling units 1960 ....... 9, 700 1,500 9, 400 20, 6001965 ....... 9, 500 1,600 9, 600 20, 700
built 20 and 45 years hence can be estimated 1970 ....... 9, 250 1, 800 9, 750 20, 800

only on the basis of explicit assumption and of 1975 ....... 9, 000 2, 000 9, 900 20, 900

judgment. Trends in substitution of other timber 2000 ....... 8, 800 2, 200 10, 300 21,300

products for lumber must have due consideration.
There is also a definite trend toward dwelling , Assuming price relationships between lumber and other
units of larger average size. materials remain approximately unchanged.

439296 0--58 26
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TAmpa 217.1Estimated quantity of 5_mber and The most st:dking feature of this historical
other structural materials used in new residential record of nonresidential cons tr_.ction activity ....
construction, 1952; median projections to 1.975 and one that raises problems in projecting future
and 2000 requirements--is the drastic fluctuations expe-

...... rienced over the period 1915.-55 (fig. 115). De-

i Dwelling I Other Non- All spite these fluctuations, due in large measure to
Year units 1 Lumber timber wood materials depression and war, there can be little doubt

products taterials] that long-term economic growth entails a fairly

............ definite quantity of nonresidential construction.

I

Million Million]Million Goods cannot be manufactured wit.hour factory
board- board- ] board- buildings, or distributed without the facilities of

I Million feet feet feet commerce, increase of population and of dis-
Thou- I board- equiva- equiva- or equ_va- posabte personal income raises requirements for
sand ] feet lent lent tent

1952 ....... 1,301 t 13, 010 1,470 tl, 930 26, 4t0 schools, hospitals, churches, theaters, public-utility
1960 ...... 1,200 I 11,640 1,800 11,280 24, 720 service, highways, airports, and aii the other
1965 ..... 1,500 14, 250 2, 400 14, 4O0 31,050 accouterments of modern living.
1970 ..... 1,800 ] 16, 650 3, 240 17, 550 37, 440 Nonresidential construction in terms of volume
1975 ..... 2, 000 ] 18, 000 4, 000 19, 800 41,800

25, 750 53, 2502000..... 2, 500 ] 22, 000 5, 500 put in place annually per million dollars of annualgross national product reveals more consistency
t Farm and nonfarm. (table 219). At 1953 prices, the 1915-55 average

relationship has been 60.9 thousand dollars of
construction per million dollars of gross national

Nonresidential Construction Closely product.
Related to Economic Growth A projection of 55.5 thousand dollars of non-

residential construction per million dollars of gross
Another large field of lumber use is construction national product by 1975 and 2000 would appear

of commercial and industrial buildings, public to be reasonable (table 220). Allocation of these
utilities, highways, military installations, sewer two projections to "private" and to "public" and
and water facilities, structures for conservation to major types, made partly on the basis of long-
and development of natural resources, and similar term and recent averages and partly on judgment,

i items? ° The main problem of analyzing trends allows for more highway building and for the
and relationships pertaining to nonresidential con- probability that construction of public school

:i struction (in the aggregate, or by types) is in buildings will be stepped up considerably. The
measuring the pllysical volume of such construc- allocation to military facilities is comparatively

' lion. Buildings come in various sizes and shapes, small, in accordance with the assumption that
electric power lines are measured in miles, flood- major wars will be avoided.

! control dams are measured in size of the dam Based on these rates, the projected volume of
structure and in storage capacity of the reservoir, new nonresidential construction, in terms of 1953
The only common unit of measure available for costs, by 1975 may amount to about $35 billion
such a heterogeneous collection of facilities is the (table 221). By the year 2000, it may amount to
dollar value of construction put in place during about $67 billion if population is at the 275 million
given periods, statistically adjusted to exclude level, and to about $80 billion if population is at

_ year-to-year changes in construction costs, the 360 million level.
Department of Commerce estimates of volume

:i of construction are used, but it has been necessary Lumber Plays Facilitating Role
to convert them from a 1947-49 to a 1953 cost In most types of nonresidential construction.

: basis, type by type, using the relationship of 1953 lumber is used chiefly in what might be called a
dollar volume at 1953 costs to 1953 dollar volume facilitating role. Stanford Research Institute, in

!:: at 1947-49 costs (table 218). The dollar volume a 1953 survey of a thousand large construction
of construction at costs of any specified year, of
course, is intended to be an indication of physical not include costs of land nor speculative profits. They do
volume put in place, not of dollar expenditures} °° include all costs of materials and of service facilities in-

! stalled, of architectural and engineering services, of labor,
99 Because of special information available, future de- and of overhead and profit on construction operations. If

mand for crossties and for other lumber used by railroads the relationship of material to nonmaterial costs changes
will be considered separately later. Demand for lumber in during a period of time, constant-dollar volume may not be
nonresidential construction on farms is also deferred until as accurate an index of physical volume as could be de-
later, sired. But in the absence of the data necessary for refine-

,0o Dollar volume estimates of construction, whether in ment of existing dollar-volume estimates, they must be
year-to-year costs or in the costs of a specified period, do taken as they are.



Figure l l5.--Volume of new nonresidential construction (excluding railroad and farm) put in place annually.

contractors, found that concrete forms are the faeturing industry, for warehouses, suburban
major item "_°_ stores, schools and gymnasiums, garages, and

percent churches) is away from the multiple-story struc-
Concrete forms ........................ 58 ture toward the single-story structure spread over
Framing and trim ...................... 20
Scaffolding ........................... 10 a larger area of ground. In low-type buildings of
Bracing, shoring, decking ................ 9 light construction, tile possibilities for economical
Temporary buildings, skids and other uses_ 3 use of structural lumber are more favorable than

in tall buildings where heavy construction is a
Total .......................... 100 prime requirement.

Plywood, hardboard, and other sheet materials The problem of obtaining large unobstructed
have displaced a large volume of lumber in con- interior space under a wood-supported roof has
crete forms, but these serve only as facing mate- been solved by development of the glued Iami-
rial. Lumber is still the dominant form of material nated wooden arch. That type of construction
for studs and bracing, and it probably will not be is becoming increasingly popular for churches and
displaced to any large extent. Concrete and gymnasiums where pleasing interior effects with
lumber are often competitive, but they are also no ceilings are desirable. Where ceilings are de-
complementary. Usually it is not practicable to sired, the wood truss with metal timber connectors
erect concrete structures without using a con- provides an excellent roof structure. For build-
siderable volume of lumber, though much of the ings in which high relative humidity is maintained
lumber can be used several times. (textile factories, for example) preservative-treated

It would, however, be a mistake to relegate the wood has several advantages. Moisture does not
future use of lumber in nonresidential construe- condense on surfaces as in the ease of mineral
tion entirely to facilitating roles. The modern materials, and there is no problem of corrosion.
trend in buildings of many kinds (for light manu- Large-scale development of air conditioning has

provided a new use for lumber as structural rea-
l01Stanford Research Institute. America's Deman%forWood, 1929-1975, p. 42. Weyerhaeuser Timber o., terial for water-cooling towers. In general, the

Tacoma, Wash., 1954. prospect for continued use of a large volume of
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TABLE 218o--Estimafes of volume ,of ne'w %onresidential con;_fruc_io_ (e¢cludi%g railroad and farm) p+:_fi,_
place a_nuatly, i915-55

[Expressed in millions of dollars nt 1953 prices]

Private

Private

Year and public Private Buildings
total total Utilities All other

private
Total Industrial Com- Other

mereial

1915 .................... 6, 856 3, 924 2, 3'78 (0 (1) (0 1,208 338
1916 .................. 7, 130 4, 662 3, 113 (_) (0 (0 1, 276 273
1917 .................. 7, 824 4, 168 2, 844 (0 (0 (_) 1, t36 t88
1918 ................... 8, 657 3, 149 2, 220 (_) (_)-- (0 769 t60
1919 .................. 7, 968 3, 81.4 2, 744 (_) (_) (_) 916 154
1920 .................. 7, 406 5, 293 3, 961 2, 192 1, 279 499 1, 173 159
1921 .................... 7, 863 4, 867 3, 764 1, 567 1, 423 774 920 183
1922 .................... 9, 402 5, 819 4, 967 1, 333 1, 647 1,087 1,507 245
1923 ................... 9, 519 6, 391 4, 199 l, 339 1,747 1, 113 1,943 249
1924 .................. 10, 463 6, 782 4, 222 1, 184 1, 802 1,236 2, 282 278
1925 .................. 11,990 7, 678 5, 264 1, 316 2, 333 1, 615 2, 139 275
1926 ................... 13, 289 8, 872 6, 385 1, 864 2, 715 1, 806 2, 212 275
1927 ................... 14, 162 9, 197 6, 503 1, 831 2, 829 1,843 2, 387 397
1928 .................... 14, 337 9, 1.04 6, 597 2, 109 2, 759 1,729 2, 240 267
1929 ..................... 14, 899 9, 598 6, 896 2, 567 2, 707 1, 622 2, 454 248
1930 ................... 14, 519 8, 098 5, 446 1,612 2, 167 1, 667 2, 443 299
1931 .................. 11, 846 5, 222 3, 380 761 1, 244 1, 375 1,683 159
1932 .................. 8, 285 2, 793 I, 749 271 715 763 925 119
1933 ................... 6, 138 2, 063 I, 464 629 450 385 466 133
1934 ................... 7, 046 2, 080 1,470 597 544 329 515 95
1935 .................... 7, 371 2, 231 1, 525 487 671 367 632 74
1936 ...................... 10, 912 3, 187 2, 205 787 885 533 921 61
1937 ...................... I0, 464 4, 156 2, 917 I, 289 I, 036 601 I, 166 73
1938 ..................... 10, 531 3, 290 2, 092 617 757 718 I, 128 70
1939 .................. 11,819 3, 489 2, 161 694 776 691 I, 261 67
1940 .................. 11,662 4, 158 2, 710 I, 134 914 662 I, 371 77
1941 .................. 16, 501 5, 140 3, 594 1, 868 I, 005 721 I, 476 70
1942 .................. 22, 947 2, 619 l, 379 713 342 324 I, 201 39
1943 .................. 11, 399 I, 200 473 303 69 101 713 14
1944 ...................... 7, 145 I, 710 734 426 115 193 953 23
1945 .................. 7, 403 3, 131 2, 004 1,231 403 370 I, 088 39
1946 .................. 10, 432 7, 436 5, 470 2, 631 I, 911 928 I, 880 86
1947 .................. 11, 212 7, 082 4, 126 2, 241 1, 102 783 2, 858 98
1948 .................. 13, 145 7, 765 4, 235 I, 650 1, 445 1, 140 3, 447 83
1949 ................... 14, 707 7, 630 3, 811 I, 177 1, 184 1, 459 3, 722 97
1950 .................. 15, 761 8, 058 4, 346 I, 238 I, 464 I, 644 3, 580 132
1951 .................. 18, 538 9, 143 5, 490 2, 208 1, 475 I, 807 3, 583 70
1952 .................... 19, 419 8, 980 5, 152 2, 355 i, 180 I, 617 3, 738 90
1953 ................... 20, 612 9, 774 5, 680 2, 229 1, 791 1, 660 3, 974 1.20
1954 ..................... 21, 745 10, 177 6, 184 2, 085 2, 138 1, 961 3, 876 117
1955 ................... 22, 875 11, 315 7, 274 2, 404 2, 797 2, 073 3, 894 147

Footnote at end of table.



TABL:_:218.--_;_tima¢e,v of volume of new nonresidential con_vtruction (excluding railroad and/arm) put in
place annually,/915-55Continued

[Expressed in mitlions of dollars at 1953 prices]

Public

Public
Year total Conserva-

Buildings Military Highways Sewer and tion and All other
facilities water develop- public

ment

1915 .............................. 2, 932 1, 242 64 728 530 181 187
1916 ............................... 2, 468 1,031 71 715 379 112 160
1917 ................................. 3, 656 778 1, 772 633 270 81 122
1918 .............................. 5, 508 649 3, 947 484 253 78 97
1919 .............................. 4, 154 622 2, 408 635 306 96 87
1920 ............................. 2, 113 580 280 747 300 108 98
1921 .............................. 2, 996 1, 036 106 1, 173 438 129 114
1922 .............................. 3, 583 1, 390 58 1,321 545 130 139
1923 ............................. 3, 128 I, 241 33 I, 090 478 153 133
1924 .............................. 3, 681 1, 289 19 I, 393 620 187 173
1925 ............................... 4, 312 1, 526 18 1,605 673 177 313
1926 ............................. 4, 417 1, 606 24 1, 647 691 148 301
1927 ............................. 4, 965 1, 588 26 I, 913 753 152 533
1928 .............................. 5, 233 1, 700 34 2, 158 726 174 4"41
1929 ............................. 5, 301 1, 756 44 2, 192 604 275 430

1930 ................................ I 6, 421 1,907 71 2, 824 836 335 448
1931 ............................... _ 6, 624 1, 988 109 2, 818 700 405 604
t932 .............................. ] 5, 492 1, 548 108 2, 504 462 444 426
1933 ............................. ! 4, 075 871 106 1, 737 266 888 207
1934 .............................. ' 4, 966 I, 230 127 I, 813 411 I, 147 238
1935 ............................. 5, 140 1, 137 101 1, 605 434 1,559 304
1936 .............................. 7, 725 2, 325 77 2, 384 760 1, 447 732
1937 .............................. 6, 308 1, 561 91 2, 288 643 1, 221 504
1938 ............................... 7, 241 1, 888 155 2, 762 708 1, 127 601.
1939 ............................. 8, 330 2, 726 313 2, 747 761 1, 163 620
1940 ............................. 7, 504 1,625 936 2, 670 689 1,077 507
1941 ............................. 11, 361 3, 851 3, 662 1,927 489 992 449
1942 ............................. 19, 428 7, 525 9, 533 l, 032 324 736 278
1943 .............................. 10, 199 3, 939' 4, 535 572 211 565 377
1944 ............................. 5, 435 2, 798 1, 540 511 152 313 121
1945 ............................. 4, 272 1, 879 1,260 583 179 242 129
1946 ............................. 2, 996 609 290 I, 190 316 392 199
1947 ............................. 4, 130 793 257 1, 698 491 551 340
1948 .............................. 5, 380 1, 527 180 1, 853 674 790 356
1949 ............................... 7, 077 2, 449 158 2, 359 760 974 377
1950 .............................. 7, 703 2, 753 202 2, 624 765 1, 021 338
1951 ............................... 9, 393 3, 754 932 2, 604 849 937 317
1952 ............................. 10, 439 4, 265 1, 413 2, 759 829 901 272
1953 ............................. 10, 838 4, 346 1, 307 3, 160 883 830 312
1954 .............................. 11, 568 4, 607 1,031 3, 960 939 675 356

1955 ............................. I 11, 560 4, 057 1, 266 4, 286 998 548 405

1 Not separable from total. 1954, Statistical Supplement to Construction Review, Vol.
I., Washington, D. C. 1956; and Construction Review Is-

Source: U. S. Department of Commerce and U. S. De- sues of January and February 1956. (Values converted

partment of Labor. Construction Volume and Costs, 1915- from 1947-49 prices to 1953 prices.)
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TABLE 219,--Vdume of new uonre_identia{ construction, put in yZace a;;,_ua_y _?er mi{{io_ doZ{arz of gros_

national producL 1_15-55

[Thousand dollars of construction per million dollars of GNP, beth at 1953 prices]

Private Private
and

Year public
total Total Buildings Industrial Corn- Other Utilities All other

mereial

1915 .................. 62. 1 35. 5 21, 5 (9 (_) (0 10. 9 3. 1
1916 .................. 60. 0 39. 3 26. 2 (9 (_) (_) t0. 8 2. 3
1917 .................. 62. 6 33. 3 22. 7 (9 (1) (i) 9:1 1.5
1918 .................. 65. 7 23. 9 16. 9 (9 (_) (9 5. 8 1. 2
1919.................. 60. 6 29. 1 20.9 (') (_) (_) 7.0 1.2
1920 .................. 58. 1 41.4 31.0 17. 2 10. 0 3. 8 9. 2 i. 2
1921 .................. 70. 6 43. 7 33. 8 14. 1 12. 8 6. 9 8. 3 1. 6
1922 .................. 72. 9 45. 1 31. 5 I0. 3 12, 8 8. 4 ii. 7 I. 9
1923 .................. 65. 9 44. 4 29. 3 9. 6 12. 0 7. 7 13. 4 I. 7
1924 .................. 72. 3 46. 9 29. 2 8. 2 12. 5 8. 5 15. 8 1. 9
1925 .................. 75. 5 48. 4 33. 2 8. 3 14. 7 10. 2 13. 5 1. 7
1926 .................. 80, 1 53. 5 38. 5 11. 2 16. 4 10. 9 13. 3 1. 7
1927 .................. 84. 2 54. 6 38. 6 I0. 9 16, 8 i0. 9 14. 2 I. 8
1928 .................. 85. 0 54. 0 39. 1 12. 5 16. 4 10. 2 13. 3 1. 6
1929 .................. 83. 6 53. 9 38. 7 14. 4 15, 2 9. 1 13. 8 1. 4
1930 .................. 90. 4 50. 4 33. 9 10. 0 13. 5 10. 4 15. 2 I. 3
1931 ................... 78. 7 34. 8 22. 5 5. 1 8. 3 9. 1 II. 2 I. I
1932 ................... 64. 7 21. 8 13. 7 2. 1 5. 6 6. 0 7. 2 .9
1933................... 49.9 16.7 ii.8 5.i 3.6 3. 1 3.8 I.1
1934.................... 52.0 15.3 i0.8 4.4 4.0 2.4 3. 8 .7
1935 ................ 48. 7 14. 7 I0. 0 3. 2 4, 4 2. 4 4. 2 5
1936 .................. 64. 3 18. 7 12. 9 4. 6 5, 2 3. 1 5. 4 4
1937 .................. 57. 3 22. 8 16. 0 7. 0 5. 7 3. 3 6. 4 4
1938 .................. 60. 8 19. 0 12. 1 3. 6 4, 4 4. I 6. 5 4
1939 ................ 63. 1 18. 6 II. 5 3. 7 4, 1 3. 7 6. 7 4
1940 .................. 57. 3 20. 4 13. 3 5. 6 4. 5 3. 2 6. 7 4
[941 .................. 70. 1 21. 9 15. 3 7. 9 4. 3 3. I 6. 3 3
1942 ................... 82. 8 9. 8 5. 2 2. 7 1, 3 1. 2 4. 5 1
1943 .................. 38. 8 4. 0 1. 5 1. 0 . 2 .3 2. 4 05
1944 .................. 22. 5 5. 4 2. 3 I. 3 , 4 .6 3. 0 I
1945 .................. 23. 7 10. 0 6. 4 3. 9 1, 3 i. 2 3. 5 1
1946 ................... 37. 5 26. 8 19. 7 9. 5 6, 9 3. 3 6. 8 3
1947 .................. 40. 5 25. 6 14. 9 8. I 4, 0 2. 8 i0. 3 4
1948 .................. 45. 3 26. 8 14. 6 5. 7 5. 0 3. 9 11. 9 3
1949 .................. 51. I 26. 5 13. 2 4. 1 4. 1 5. 0 13. 0 .3
1950 ................... 49. 8 25. 5 13. 7 3. 9 4. 6 5. 2 11. 4 4
1951.................. 55.0 27.2 16.4 6.6 4.4 5.4 I0.6 2
1952................... 55.6 25.7 14.7 6.7 3.4 4.6 i0.7 3
1953.................. 56.5 26.7 15.5 6. 1 4.9 4.5 i0.9 3
1954.................. 61.0 28. 6 17.4 5.9 6.0 5.5 i0.9 3
1955 .................. 60. 0 29. 6 19. 0 6. 3 7. 3 5. 4 10. 2 4
1915-55 average ........ 60. 9 29. 8 19. 7 7. 0 7. 3 5. 3 9. 1 9
1949-55 average ........ 55. 6 27. 1 15. 7 5. 7 5. 0 5. 1 11. 1 3

Not separable from total.
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TABLE 219.--Volume of new nonresiden_ia_ cons_rue_wn_J° pu_ in place annually per r_illion dollars of gross
national produc_, 1915-55---Continued

[Thousand doltars of construction per m:illion dollars of GNP, both at 1953 prices]

Public

Year Conserva-
Total Buildings Military Highways Sewer and tion and All other

water develop-
ment

1915 .............................. 26. 6 11.3 .0. 6 6. 6 4. 8 1. 6 1. 7
1916 ............................. 20. 7 8. 7 .6 6. 0 3. 2 .9 1.3
1917 ............................. 29. 3 6. 2 14. 2 5. 1 2. 2 .6 1. 0
1918 .............................. 41. 8 4. 9 30. 0 3. 7 1.9 .6 .7
1919 .............................. 31. 5 4. 7 18. 3 4. 8 2. 3 .7 .7
1920 ............................. 16. 7 4. 6 2. 2 5. 9 2. 4 . 8 . 8
1921 ............................. 26. 9 9. 3 1. 0 10. 5 3. 9 1. 2 1. 0
1922 ............................. 27. 8 10. 8 . 5 10. 2 4. 2 1. 0 1. 1
1923 .............................. 21. 5 8. 5 2 7. 5 3. 3 1. 1 .9
1924 .............................. 25. 4 8. 9 1 9. 6 4. 3 1. 3 1. 2
1925 ............................. 27. 1 9. 6 1 10. 1 4. 2 1. 1 2. 0
1926 .............................. 26. 6 9. 7 1 9. 9 4. 2 .9 1. 8
1927 .............................. 29. 6 9. 4 2 11. 4 4. 5 .9 3. 2
1928 .............................. 31. 0 10. 1 2 12. 8 4. 3 1. 0 2. 6
1929 ............................. 29. 7 9. 9 2 12. 3 3. 4 1. 5 2. 4
1930 ............................. 40. 0 11.9 4 17. 6 5. 2 2. 1 2. 8
1931 ............................. 43. 9 13:2 7 18. 7 4, 6 2. 7 4. 0
1932 ............................. 42. 9 12. 1 8 19. 6 3. 6 3. 5 3. 3
1933 ............................. 33. 2 7. 1 9 14. 1 2. 2 7. 2 1. 7
1934 ............................. 36. 7 9. 1 9 13. 4 3. 0 8. 5 1. 8
1935 ............................... 34, 0 7. 5 7 10. 6 2. 9 10. 3 2. 0
1936 .............................. 45, 6 13. 7 5 14. 1 4. 5 8. 5 4. 3
1937 .............................. 34. 5 8. 5 5 12. 5 3. 5 6. 7 2. 8
1938 ............................. 41. 8. 10. 9 9 15. 9 4. 1 6. 5 3. 5
1939 ............................. 44. 5 14. 5 1. 7 14. 7 4. 1 6. 2 3. 3
1940 ............................. 36. 9 8. 0 4. 6 13. 1 3. 4 5. 3 2. 5
1941 ............................. 48. 2 16. 3 15. 5 8. 2 2. 1 4, 2 1.9
1942 ............................. 73. 0 28. 3 35. 8 3. 9 1.2 2, 8 1. 0
1943 ............................. 34. 4 13. 3 15. 3 1.9 . 7 1, 9 1. 3
1944 ............................. 17. 1 8. 8 4. 8 1. 6 .5 1. 0 . 4
1945 ............................. 13. 7 6. 0 4. 0 1.9 .6 .8 , 4
1946 ............................. 10. 7 2. 2 1. 0 4. 3 1. 1 1. 4 . 7
1947 ............................. 14. 9 2. 9 .9 6. 1 1. 8 2. 0 1. 2
1948 ............................. 18. 5 5. 3 6 6. 4 2. 3 2. 7 1. 2
1949 ............................. 24. 6 8. 5 .6 8. 2 2. 6 3. 4 1. 3
1950 ............................. 24. 3 8. 7 .6 8. 3 2. 4 3. 2 1. 1
1951 .............................. 27. 8 11. 1 2. 8 7. 7 2. 5 2. 8 .9
1952 ............................. 29. 9 12. 2 4. 0 7. 9 2. 4 2. 6 . 8
1953 .............................. 29. 8 11.9 3. 6 8. 7 2. 4 2. 3 .9
1954 ............................. 32. 4 12. 9 2. 9 11. 1 2. 6 1.9 1.0
1955 ............................. 30. 4 10. 7 3. 3 11. 3 2. 6 1. 4 1. 1

1915-55 average .................. 31. 1 9. 8 4. 3 9. 5 3. 0 2. 9 1. 7
1949-55 average ................... 28. 5 10. 9 2. 5 9. 0 2. 5 2. 5 1. 0



TABLE 220.--Average ann'u,al vog_,_y_eof r_e,w_onres_d,e_t'_al " + '' ", ezcb_d(r_gro'i_r'oad arid .fa'_'m) .put
in place per mitgon dollars of gross _.at'fona_;p':.o_uct dur'ing 8peelfled peHod,s'; ar_.d2y'oject_,or__o Z975 _,_:_.d
2000

[At t.9.53 prices] '

i Thousand dollars of construction per million
dollars of GNP

Class of construction
1915-55 1949-55 Projec-
average average 1955 tion--1975

and 2000

Private, no nresidential:
Industrial buildings ............................................. 2 7. 0 5. 7 6. 3 5. 7
CommerciM buildings ......................................... _ 7. 3 5. 0 7. 3 5. t
Other buildings ................................................ 2 5. 3 5. 1 5. 4 4. 9
Utilities, excluding railroad ...................................... 9. 1 11. I 10. 2 10. 1
Others, excluding farm ......................................... 9 . 3 .4 3

Total .................................................................. 29. g 27. 1 29. 6 26. 0

Public, nonresidential:
Buildings .......................................................... 9. 8 10. 9 10. 7 10. 4
Military facilities .............................................. 4. 3 2. 5 3. 3 1. 6
Highways ...................................................... 9. 5 9. 0 11. 3 11. 3
Sewer and water .............................................. 3. 0 2. 5 2. 6 2. 5
Conservation and development ................................. 2. 9 2. 5 1. 4 2. 7
All other ...................................................... 1. 7 1.0 1. 1 1. 0

Total ................................................................ 31. 1 28. 5 30. 4 29. 5

Private and public total ............................................... 60. 9 55. 6 60. 0 55. 5

t Volume of construction and gross national product 2 Average for 1920-55. Estimates for 1915-1.9 nor
both in 1953 dollars, available.

lumber in nonresidential construction is quite Projections of Demand ]or Lumber in New
encouraging. Nonresidential Construction

Estimates of the volunle of lumber used in the
various types of nonresidential construction have Multiplying the dollar volume of construction
been made froln time to time. The latest esti- put in place during 1952 by factors derived from
mates of this kind by any government agency are the Department of Commerce estimates indicates
those made by the Department of Commerce for that some 5.4 billion board-feet of lumber may
1949. Relating these estimates to tile correspond- have been used for new nonresidential construction
ing estimates of the dollar volume of construction :in 1952 (table 223).
put in place during 1949, in terms of 1953 prices, Looking forward to 1.975 and 2000, with past
it is possible to calculate the number of board-feet technological trends in mind, it appears probable
of lumber used per dollar of construction (table that there will be some further net substitution of
222). Substantially higher lumber-use-per-dollar other materials for lumber in nonresidential con-
estimates were produced by a 1953 survey byStan- struction. Tho medium and upper projections
ford Research Institute. _°2 One possible explana- assume no appreciable change in the relationship
tion of that difference is that lumber was in more of prices of lumber to prices of competing mate-
plentiful supply in 1953 and may therefore have rials. Net substitution to be taken into account
been used more gene,rously. It is also possible is that wtfich would be due onlv to tectmological
that the Department of Colnmerce could have un- and other nonprice factors. O_n that basis, the
derestimated lumber consumption in nonresiden- overall net substitution would probably not exceed
tial construction in 1949, or that the Institute 15 percent bv 1975 and 20 percent by 2000. The
overestimated in 1953. In order to be on the con- smaller decrease in the 1975-2000 period is based
servative side, it, has seemed advisable to rely upon on the idea that the earlier phases of substitution
the fact_ors derived from the estimates of the De- will be pretty well exhausted by 1975.
partment of Coinmerce. The corresponding lower projections are based

on the assumption of a substantial rise in real
,_2 Publication cited, p. 43. price of lumber. They are derived from the



TABLE 221.--Volume of new nonresidential con- TABLJJ; 222.--Department of Commerce estimale,s of
struction (except railroad and farm) put in place, lumber consumed in new nonresidential con,_truc-
1955; projections to 1975 and 2000 tion (excluding railroad and farm), 1949

[At-_1953 prices]
Volume t

Lumber
Projections to--- Class of construction per
'_ dollar

1955 1975, 2000

Class of construction actual GNP ....GNP GNP

$630 at ] at Board-

billion $1,200 I $1,450 Private, nonresidential: footbillion billion Industrial buildings ...... 0. 278
......... CommerciM buildings ...... 380

Private: Million Million Million Other buildings ............... 377
Million Utilities, excluding rail-

dollars I dollars dollars I dollars road ........................ 225
Industrial buildings__] 2, 404 t 3, 600 7, 400 t 8, 800 All other, excluding farm__ 021
Commercial buildings_ / 2, 797 I 3, 200 6, 300 7, 500
Other buildings ...... t 2, 073 t 3, 100 6, 100 7, 400 Total__
Utilities ............ / 3, 894 I 6, 300 12, 100 14, 400 ........................
All other private ..... l 147 t 200 300 I 300 Public, nonresidential:

• - --t Buildings ................... 275
Total private ....... 16,400 32, 200 I 38, 400 Military facilities .......... . 741

Public: I Highways ................. 185Sewer and water .......... 200
Buildings .............. 6, 600 12, 800 I 15, 300 Conservation and develop-
Military facilities ..... 1,000 1,800 I 2, 100 ment .................. 199
Highways__ ......... 7, 100 14, 000 [ 16, 800 All other .................... 151

Sewer and water ..... 1,600 2, 700 3, 200Conservation and de- Total_
velopment ......... 1,700 2, 700 3. 200

All other public ..... 600 800 1,000 Private and l_ublic total ...... t

Total public ......... 11,560 18, 600 34, 800 41,600 I
2-_,___ , _U. S. Department of Commerce. Construction and

Private and public total_ 67,000[ 80, 0O0 Construction Materials, p. 9. August 1950.U. S. Department of Commerce and U. S. Department
of Labor. Construction Volume and Costs, 1915-1954,

U. S. Department of Commerce and U. S. Department, Statistical Supplement go Construction Review, Vol. I.
of Labor. Construction Review. February 1956. (Values 1956. (Values converted from 1947-49 prices to 1953
converted from 1947-49 prices to 1953 prices.) prices.)

3 Excluding 1,976 million board-feet for railroads.
(Commerce estimate apparently did not include crossties

medium projection by allowing for price-induced nor lumber for cars.)
substitution amounting m 20 percent in 1975 and _ A subsequent estimate by the Department of Com-
40 percent in 2000: merce of lumber used in highway construction in 1955

Million indicates a factor of about 0.090 board-foot per dollar
board-feet (Construction Review, September 1956, p. 6). This lower

Consumption in 1952 ............................... 5, 400 estimate has been used in projections.
Projections to 1975:

Lower ............................................ 5, 900 tures, 1°3 (b) maintenance and repair of residentialMedium ........................................... 7. 400
Projections_o 2000: structures, and (c) nonresidential maintenance

Lower .............................................. 8, 000 and repair, excluding railroad and farm.
Medium .................................... 13, 400

Upper ..................................... 16.000 Alterations and Additions to Res{dent_al

Structures Related to Number of House-
Maintenance and Repair Construction holds

Requires Substantial Quantities of
This class of activity includes rearrangements

Lumber of interior space by structural changes such as
the installation of new partitions or shifting of

Normal maintenance and repair of residential original partitions, modernization of kitchens and
and nonresidential structures call for substantial

quantities of lumber. In the discussion to follow, _03Alterations and additions are commonly classified as
new construction, but it is more convenient to consider

maintenanco and repair construction includes such activity here along with maintenance and repair
(a) alterations and additions to residential strut- rather than elsewhere.



TABLE 223.--L<_timated volume Of lumber con_'umed TABLS 224.--=E'_fimc_fed vob,_me Of alterafion,_ ar_,d
in new nonresidential cona#'_tion (excluding additiona to re_iden_ia[ s'trucfurev and ofresidential
railroad and :farm) in 1052; medium and upper _,ainfenance and repair, t9i5--.55
projection qf demand to I975 and 2000 [Expenditures a_ 1953 prices] _

[Million board-feet] Attera- Mainte- Altera- 1 Mainte-
¢,ions nanee tions nanee

t 11975 2000 2000 Year and and Year and and
projee- projee- projee- addi- repair addi- repair

, _ 1952 tions tions tions tions tions
Ch ss of construction con- with with with ................

sump- G NP GNP GNPat a_ Million Million .Million lMillion

ti°n I $630 $1,200 $1,450 dollars dollars dollars ldollars
billion billion billion 1915___ 636 2, 691 1936 .... 858 I 3, 430

' 1916___ 620 2, 615 1937___ 833 3, 326
..................... 1917___ 456 2, 380 1938 .... 745 2, 995

Private, nonresidential: 655 I 1918___ 336 2, 055 1.939_ 794 3, 184Industrial buildings___ 1,001 2, 049 2, 483 1919 .... 342 1, 887 1940_ 803 3, 348
Commercial buildings_ 448 1,216 2, 376 2, 885 1920___ 358 1, 460 1941_ 833 3, 351

Other buildings__ 610 I 1, 169 2, 315 2, 821 1921___ 471 1, 888 1942_ 474 2, 941
Utilities, excludi_ig- " 1922___ 554 2, 208 1943_ 322 2, 815

railroad_ 841 I 1. 418 2, 713 3. 266 1923___ 519 2, 195 1944_ 407 2, 735All other, excluding 1924_ _ 576 2, 404 1945___t 588 2, 903

farm_ _8-_-2,2 7 7 1925___ 633 2, 605 1946 .... , 898 4, 710

............ 1926___ 677 2, 754 1947_ .__] 956 5, 701

Total_ _ 11,462 1927___ 736 3, 003 1948___ I 1, 069 5, 780
........... _:__=__ _ 1928___ 797 3, 172 1949___ 980 5, 924

Public, nonresidential: 1929___ 823 3, 288 1950___ 1, 012 5, 408
Buildings ................. 1,173 1,815 3, 432 4, 269 1930___ 759 2, 993 1951,__1 976 5, 469
Military facilities ....... 1,047 741 1,324 1. 572 1931_ _ 473 2, 778 1952___ I 1, 063 5, 637

__ 1953___ 1, 108 5, 519Highways ...................... 248 639 1. 266 1,528 1932_ 334 2, 538
Sewer and water ....... 166 320 536 648 1933___ 462 2. 529 1954___ 1, 138 5, 939

Conservation and de- 1934___ 587 2. 701 1955_ .__ 1, 246 (2)velopment ............. 1.79 338 534 644 1935___ 751 3, 072
All other ............ 41 91 118 152

Derived from Department of Commerce estimates of
Total ............. _ 3,--_- 7, 310 8, 813 annual expenditure by use of E. H. Boeekh and Associates'

construction-cost index for new residences.

ReduetionPrivateandforPUblieteehnolog_total._5, 410 8, 752 16, 770 20, 275 2 Not available.

ieal substitution ....... I 1,313 3. 354 4, 055 Source: U. S. Department of Commerce and U. S.

..... __ Department of Labor. Construction Volume and Costs• Projected demand__ 13, 416 I 16, 220 1915-5_, Statistical Supplement to Construction Review.Washington, D. C. 1956; Construction Review, January
1956.

Department of Labor estimates, based on
bathrooms, conversion of unfinished basements building-permit data, of the annual expenditures ,04
and unfinished attics to living space, installation for residential alterations and additions show that
of additional windows and entrances, or the the general trend in volume of this kind of con-

i addition of a room or rooms to the exterior of the struction has been upward (table 224). The trend
structure, has been roughly parallel to the increase in number

of households, _°_as might be expected (fig. 116).
With the recent trend toward larger families, During the forthcoming 45 years, it appears

the increase of owner-occupied housing, and the reasonable to expect that volume of alterations
enthusiasm for do-it-yourself projects, there is

_04Converted to 1953 prices of new residential construe-
reason to expect that residential alterations and tion. While the prices of alterations and repairs are
additions will tend to keep pace with the increase probably not exactly the same as those for new con-

in the Nation's stock of housing. For a while, at struetion, no separate index of alterations-and-additions
prices is available. The index for new-construction prices

. least, the amount of such work being done may appears to be a more reliable deflator than any other
increase even faster than the stock of housing, presently available.
Complaints are often heard that much of the _0_A comparison of the volume of alterations and

additions and the growth in the Nation's stock of dwelling
housing built during the past 20 years does not units would be even more appropriate. Such a corn-

provide enough space and privacy for families parison, however, cannot be made on a long-term basis
because there was no Census of Housing prior to 1940.

who are now occupying' it. Alterations and Reasonably reliable estimates of the number of households
additions help partially to solve this problem, extend back to 1915 and beyond.
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Figure l l6.--Estimated volume of residential alterations and additions, 1915-55; and of residential maintenance
and repair, 1915-54; in dollars at 1953 prices; number of households, 1915-55.



' _" _ _ ,_._usincrease the volume of such activityand additions will not be less tha.n the, i9o6-o_._ rise and _1....... "
annual average of $23.80 per household° at, a _a_,e that wilt nos be less, and m_y be some°

vo,,%_n,e_" ,_,-_o_,_ _%_ what [g_eater than the _verage outlay per 50use-
,w/difft_,,_, vrt dol;far,_" t_t

l_5;__,ice,_ ho].d during the period 1950--54:
Number of Yafu'me of residential ma_g_-
households 7btal volume Per household _enancea'nd repair, in
(million) (million) (dog_ar_ dv_ar_ a_195,*cosg_

Number of
1950 .................. 43. 6 $1, 012 $23. 2 households Total volume Per household
1951 .................. 44. 7 976 21. 8 (million) (mi_ien) @ollars)
1952 .................... 45. 5 1,063 23. 4 1950 ......................... 43. 6 $5, 408 $]24
1953 .................. 46. 3 1, t08 23. 9 195t ................... 44. 7 5, 4_9 122
1954 .................. 46. 9 1, 138 24. 3 1952 .................. 45. 5 5, 637 124
1955 .................. 47. 8 1, 246 26. 1 1953 .................. 4_. 3 5, 519 ti9
1975 ..................... 65. 0 1, 550 23. 8 1954 ................... 4_. 9 5, 939 127

91.0 2, 166 23. 8 1975 ..................... 65. 0 8, 000 124
.................... 91.0 11,800 1302000 - 101. 0 2, 400 23. 8 2000 ................... 101.0 13, 000 130

The lesser of the two projections for 2000 is based
on a total population of 275 million; the greater The 1952-75 increase would amount to 42 percent
on a population of 360 million, and the 1952-2000 increase would be either 109

percent or 131 percent, depending on whether
ReMdent_al Maintenance and Repair Involves households by that time total 91 million or 101

Replacement of Lumber million.

Maintenance and repair of residential property Nonresidential Maintenance and Repair Re-
include a rather wide range of work that does not _ated to Gross Nat_ona_ Product

change the capacity nor the service function of Estimates of expenditures for nonresidential
the building. From the standpoint of expendi- maintenance and repair (other than railroad and
ture, the largest item is probably painting, but farm), compiled by the Department of Commerce
also included are renewal of floors, roofs, porches, from a variety of sources, '°7 show that volume has
and other parts of dwellings. In older houses, apparently increased at a fairly steady rate, with
maintenance and repair may involve recovering the exception of the deep slump during and ira-
exterior walls or renewal of sills, and even floor mediately after World War I (table 225 and fig.
joists. A 1954 _mple survey by the Bureau of
the Census 10_showed that more than half of the TABL_ 225. Estimated volume of nonresidential
expenditure being made by owner-occupants was maintenance and repair construction (excluding
on housing more than 25 years old, indicating railroad andJarm), 1915-5_
that a major part of maintenance and repair is [At 1953 prices] _
probably in the form of replacements of compo-
nents subject to deterioration. Year Volume Year Volume Year 'Volume

Estimates of the annual expenditure for rest- _.
dential maintenance and repaw (converted to Million Million Million
dollars at 1953 costs of new residential construc- dollars dollars dollars

tion) show fluctuations in volume similar to those 1915 .... 2, 424 1929 .... 4, 085 1.943 .... 4, 166
1916 ..... 2, 202 1930 .... 4, 315 1944 .... 4, 591

of alterations and additions, but maintenance 1917 .... 1, 939 1931 .... 4, 037 1945 .... 5, 338
activity has been far more constant. Both 1918 .... 1,894 1932 .... 4, 048 1946 .... 5, 867
suffered about the same percentage decrease 1919 .... 1,937 1933 .... 3, 388 1947 ..... 5, 668

during and immediately after World War I; but 1920 .... 1, 846 1934 .... 3, 689 1948 .... 5, 857
1921 .... 2, 694 1935 .... 3, 819 1949 .... 6, 162

the decreases in maintenance and repair activity 1922 .... 3, 015 1936 .... 4, 720 1950 .... 6, 294
during the early 1930's, and during World War II, 1923 ..... 2, 879 1937 .... 4, 314 1951 .... 6, 441

were comparatively mild. The probable ex- 1924 .... 3, 156 1938 .... 4, 664 1952 .... 6, 600

planation is that a Iarge part of maintenance and 1925 .... 3, 398 1939 .... 4, 611 1953 .... 6, 636
1926 .... 3, 657 1940 .... 4, 557 1954 ..... 7, 116

repair cannot be postponed; alterations and addi- 1927 .... 3, 857 1941 .... 4, 575
tions can be deferred. Since the end of World 1928 .... 3, 897 1942 .... 4. 188

War II, the volume of maintenance and repair , Derived from Department of Commerce estimate of
has been far above any previous level. This is annual expenditure by use of implicit construction-cost
probably a reflection of higher standards of main- index for new nonresidential construction. Implicit cost

tenance, increased owner-occupancy, and favor- index based on relationship of annual expenditures to dol-
able economic conditions, lar volume at 1953 costs.

In general, as disposable personal income in- Source: U. S. Department of Commerce and U. S.
Department of Labor. Construction Volume and Costs,

creases, it is reasonable to expect that the stand- 1915-1954. Washington, D. C. 1956.
ards of residential maintenance and repair will

_or The Department has warned that such estimates are
_ U. S. Bureau of the Census. Housing and Construc- subject to rather large margins of error. For that reason,

tion Reports, Alterations and Repairs. Ser. H-101, No. 1. it appears best to treat nonresidential maintenance and
-- 1954. repair as a whole, rather than by type classification.



117)° The decreases that occurred durin_ the is, of course, not surprising. Tke facilities being
depression years and during World War II were maintained in usable condition are those employed
comparatively mild. The lon_ trend represents
an average rate of increase slightly under 3 per- in the production of the Nation's output of goods
cent compounded annually, only slightly tess and services. The expansion of productive faeilo
than the average annual increase in gross national ities and the expansion of output would be ex_
product during the same period. The similarity peered to progress at about the same rate.

Figure 117
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• a_(+u_ ra_e as previously a_=It appears reasonable to expect tha, t the volume _ :+_ > the same
of nonresidential maintenance and repah ° wil! lowed for m new construction, the lumber use per

.... alF,erattons and additionscontinue to increase at about tt_e same Ht_e as dollar of expendit_'e for "' "
during the past 40 years: may decrease from the present estimated 1°0

_._,_ _ J.o_,._,. board=foot per dollar to about 0.90 in 1975 and to
af I958 _rice,s

(_,_._on) 0.88 by 2000, assuming no change in. lumber's
1952 ................................. $6, 6oo relative price.
1975 ................................ 12, 300

25, 700 _esidential maintenance and repair, as pre-2000............................... 31.0o0 viously noted, includes a large component of ex-
terior painting and interior redecoration. Prae-

The lesser of the two estimates for 2000 is based tieatly no lumber is used in either of these aetiv-
on gross national product at $1,200 billion; the tries. But it has also been pointed out that more
greater ongross national product at $1,450 billion, than half the expenditure for maintenance and

Projections of Demand for Lumber/or M(,in- repair, made by homeowners in 1954, was forwork on structures that were more than 25 years
tenance and Repair Construction old. Most of that work undoubtedly required a

Information bearing directly on quantity, of considerable quantity of lumber. Lumber use
lumber consumed in maintenance and repair is per dollar of expenditure would appear to be less
extremely scarce. Few estimates are availableJ °8 titan that for new construction, but probably not
The approach here, with certain modifications, more than 50 percent below. Such reasoning
relies on the lumber use per dollar of expenditure leads to the judgment that present lumber use in
factors applicable to related new construction, residential maintenance and repair may be in the

In 1953, expenditures for new nonfarm residen- neighborhood of 0.5 board-foot per dollar of ex-
tim construction totaled $10,555 million and penditure. Bearing in mind the do-it-yourself
1,103,800 dwelling units were started./°9 Average trend, it appears reasonable to expect that use of
expenditure per unit was $9,562. As previously lumber per dollar unit of work done may. remain
indicated, the average lumber content per dwelling relatively constant if relative price remains con-
unit built in 1953 was probably about 10,000 stant---say at 0.45 board-foot.
board-feet. On that basis, lumber used in new Lumber in new nonresidential construction is
residential construction must have been approxi- chiefly used in concrete forms, scaffolding, slaor-
mately 1.0 board-foot per dollar of expenditure, ing, bracing, and other facilitating roles. Main-

It seems reasonable to assume that lumber use tenance and repair in the nonresidential construc-
per dollar of expenditure for residential alterations tion field require these same facilities. It appears
and additions is about the same as for new con- rather unlikely that they require any less lumber
struction. It also seems reasonable to expect per dollar of expenditure than does new construc-
that the anticipated rate of substitution of ply- tion. Again, if there is no change in the relative
wood, hardboard, and other materials for lumber price of lumber, there is also little reason to expect
in new residential construction will prevail in that substitution of other materials for lumber in
alterations and additions. Allowing for that sub- maintenance and repair will be much different

i _0sRelying in part on previous wartime experience when from that anticipated in new construction, u°

i [umber for such use was under Government priority Tile anticipated decreases in the overall lumber-usecontrol, the Department of Commerce has estimated that factor reflect partly the 15 and 20 percent allow-
maintenance and repair (including residential alterations ances for continuation of substitution trends, and
and additions) absorbed 7,876 million board-feet in 1949, partly changes in composition of nonresidential
8,350 million in 1950. This total embraces all main-
tenance and repair, including that done by railroads and construction. For example, the comparatively
on farms. Lumber used for residential alterations and larger increase in highway construction, which
additions was estimated at 876 million board-feet in 1949 has a low lumber-use factor, tends to lower the
and 950 million in 1950. No breakdown of the estimates overall average factor. If such changes do occur
for maintenance and repair was attempted. U.S. Depart-
ment of Commerce. Construction and Construction Ma- as implied by present indications--there will be
terials, p. 9. August 1950. corresponding changes in the composition of

Stanford Research Institute, relying in part on informa-

tion obtained from retail lumber yards, has estimated that n0 The estimated overall average lumber use per dollarmaintenance and repair (including residential alterations
and additions, and sawed ties used by the railroads) of expenditure for new nonresidential construction (ex-
absorbed 8,700 million board-feet in 1953. Considering eluding railroad and farm) in 1952 and the projections for
that the volume of maintenance and repair increased 1975 and 2000 are as follows:
during the period 1950-53, the estimates of these two Lumberconsumption
agencies_if brought to the same year--would be quite Ezpendfture ordemand Lumber use
sirnilar. Stanford Research Institute. America's Demand (million (million per dollar
for Wood, 1929-1975, pp. 43-45. Weyerhaeuser Timber dollars) board-feet) (board-foot)
Co., Tacoma, Wash., 1954. 1952 .......... 19, 419 5, 410 0. 279

i09 U. S. Department of Commerce and U. S. Depart- 1975 .......... 35, 000 7,439 .213

ment of Labor. Construction Volume and Costs, 1915-5_, 2000 .... { 67, 000 13, 400 .200pp. 2 and 43. Washington, D.C. 1956. -...... 80, 000 16, 200 .200

---- !I
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nonresidential maintenance and repair. Modifi- Many Factors Affect Tie Nequirements
cation of these factors for new construction before
applying them to maintenance and repair does not Railroad tie requirements are influenced by
appear to be called for. miles of track operated, miles of additional track

laid annually, number of ties per mite of trackApplication of these factors (overall lumber use
per dollar of expenditure) to estimated t952 size of ties laid, and the tie replacement rate.
expenditures for the various kinds of maintenance The mileage of railroad track operated, in the
and repair construction indicates that 6.7 billion United States decreased 49,000 miles between 1980
board-feet was probably used for this purpose in and t955 (table 227). The greater part, (29,000
1952 (table 225). Medium projected demand by miles) of that decrease occurred in the 1920's.
1975 is expected to be 83 percent higher and by From 1940 to 1955, the decrease amounted to
2000, 114 percent higher than the 1952 figure. 20,000 miles. Present indications point to some
The upper projection for 2000 is 187 percent above further decrease in the mileage of track partly

through abandonment of unprofitable branch lines
1952. and partly through continuing relocation of main
TABLE 226. P2_timates of lumber consumption/or lines on straighter and more favorable grades.

maintenance and repair construction in 1952; These reductions in mileage of track operated can,
projections qfdemand in I975 and 2000 however, hardly be regarded as a fundamental

trend; they are more in the nature of readjust-
[Million board-feet] ments of the railroad system to enable it to per-

form those services for which it is best adapted.
Resi- Nonresi- Assuming that the readjustment phase has not

dential dential yet run its full course, it appears likely that theItem mainte- mainte- Total
nanee nanee mileage of railroad track in operation in 1975 will

and and be in the neighborhood of 360,000 miles, or about
repair _ repair 2 11,000 less than it was in 1955. With an economy

of the size anticipated by 2000, however, it is
hardly conceivable that the railroads could doConsumption in 1952 .... 3, 900 1,800 5. 700

Projections to 1975: their job without a substantial increase of mul-
Lower.............. 4, 300 2, 100 6, 400 tiple-track lines, of passing tracks, of crossovers
Medium............. 5, 000 2, 600 7, 600 and turnouts, and of yard switching tracks. How

Projections to 2000:
Lower.............. 5, 00O 3, 000 S, 000 much increase is a matter of judgment, but it
Medium ............ 7, 200 5. 000 12, 200

Upper .............. 8, 000 5, 500 13, 500 TABLE 227.--Mileage of track operated by line-haul

railways and by switching and terminal compan@s
a Including residential alterations and additions, in the United S_ates, 1930-55

Not including that done by railroads and farms.
[Thousand miles]

In the case of the lower projection, increases in

the relative price of lumber may affect lumber Track rack Track
use per dollar of maintenance and repair expendi- Year oper- I Year per- Year oper-

tures to about the same extent as they affect new ated Lted atedconstruction. Lumber demand in 1975 for resi ..................

dential maintenance and repair may be about 1.930 ..... 420 I 1939 .... 391 1948 .... 378
15 percent below the medium projection; for 2000, 1931 .... 418 1940__ 38(J 1949 ..... 378
it may be about 30 percent below. The eorre- 1932..... / 4161 1941__ 38c 1950..... 377
sponding reductions for nonresidential mainte- 1933 .... 411 1942__ 382 1951 ..... 3771934 .... 407 1943 .... 381 1.952 ..... 375
nanee and repair lumber demand are about 20 1935 ..... 404 1944 .... 38(] 1953 .... 374

percent and 40 percent. Overall, the lower 1936 .... 401 1945 .... 38(] 1954 .... 373

projection for 1975 is 16 percent below the 1937.... 398 1946.... 37c 1955___ 371
medium projection and, for 2000, it is 34 percent 1938.... 394 1.947.... 37_ [
below.

_ These figures include the miles of road operated by

Railroads' Use of Lumber Consists electric railways reporting to the Interstate CommerceCommission. Since mileage of road is invariably less than

Chiefly of Ties mileage of track, inclusion of these road-mileage figures
involves a small underestimate of total track mileage.

About 5 percent of all lumber consumed in the Also not included is a comparatively small mileage of
United States during recent years has been used track operated by those intrastate railroads which arenot required to report to the ICC.
by the railroads chiefly in the form of sawed ties.
Lumber is also used in building and repairing Source: u. S. Interstate Commerce Commission. Sta-tistics of Railways in the United States (ann. issues 1930-
freight cars, and in construction and maintenance 53) and Transport Statistics in the United States (ann.
and repair of bridges, buildings, and other facilities, issues 1954-55). Washington, D. C.



appears reasonable to expees that ther'e ,.m..aybe at Ta_ut_; 229.-.---;_5ge_ c[:fmai'r_,tei%ed tro.ck _aid ,uz_#_
least 400,000 miles of track in operation by 2000, cros_4e_ and ru_m/)er of cro,%_ies i'n, p_ac_, C7.38,_I
still 20,000 miles short of the sraek_tge being railroads, 10./+O-&g
operated in 1930.

The laying of 1,000 miles of new track requires Number Average
about the same volume of new ties as that needed Year Miles of of cross- number
for normal annual maintenance of about 83,000 track ties in of ties _
miles of existing track. (Ties salvaged frora place per mite
abandoned track are not often used in laying new

track.) New track includes new lines and exten- Thousand Thousand Ties
sloEs, conversions of single-track to multiple-track 1940 ................. 337 1,008, 096 2, 994

road, pas_ing tracks, sidings, and yard switching 1941.................. 335 1,003, 636 2, 993
track. 7he annual average mileage of :new track 1942................ 332 995, 140 2, 996

1943 ................ 331 995, 258 3, 005
laid by the Class I rail.roads dm'ing the period 1944 ................ 331 994, 314 3, 002
1940-55 was 1,201 miles (table 228). Assam- 1945................. 331 991,888 2,996
lag that the laying of new track by all other 1946................ 331 992.440 3. 002
classes of railroad was roughly proportional to the 1947................. 330 991. 828 3, 003

1948 ................ 331 993. 212 3, 002
mileage of road, the total new trackage laid must 1949................ 331 992. 247 3. 001
have averaged around 1,350 miles per year. 1950................ 330 992. 173 3, 009

Most new track is designed to speed traffic and 1951 ................ 330 991,654 3, 009

improve service. There is reason to expect that 1952................ 329 991.393 3, 012
1953 ................. 328 991,025 3, 020

the mileage of new track being laid by 1975 may 1954 ................ 328 988. 342 3, 017
be around1,500 miles per year. By 2000, it may 1955................ 325 982, 806 3, 020
be something like 2,000 miles per year if, as

previously suggested, the net mileage of railroad , Computed from track-mileage and number-of-erossties
track increases moderately between 1975 and 2000. data before rounding. Temporary reversals of the general

The trend is toward more ties per mile of track, trend in number of ties per mile probably due to margin
When the railroads were first built, the standard of error in the basic statistics.

practice was to space crossties 2 feet from center Source: U. S. Interstate Commerce Commission. Sta-
to center, or 2,640 ties per mile. By 1940, the tistics of Railways in the United States (annum issues

1940-53) and Transport Statistics in the United States
number of ties under tracks maintained bv the (1954, 1955). Washington, D. C.
Class I railroads averaged 2,994 per mile[ By
1955, that average had increased to 3,020 per
mile (table 229). At least one major railroad has Along with this increase in the average number
installed 3,250 ties per mile in new track. On the of ties per mile, there has also been an increase in
basis of expected improvement of roadbeds in the the average size of ties laid. In 1916 the average
future, it appears reasonable to assume that the crosstie contained about 32 board-feet. By 1955,
number of ties under tracks by 1975 will average it had increased to 38.6 board-feet, m With the
around 3,050 per mile, and by 2000 around 3,100 trend toward installation of heavier track, it
per mile. appears very likely that the average size of cross-

tie will continue to increase for some time, andTABLE 228.--Miles of new track laid by Class I
railroads, _ 19_0-55 that the average crosstie laid in 1975 will contain

at least 42 board-feet and in 2000 at least 46
board-feet.

Year Miles Year Miles
laid laid The most important of all trends influencing

past railroad tie requirements and one that has
1940................ 697 1949.................... 1. 096 almost run its full course--has been the replace-
1941 ................... 1, 147 1950 ............ 1,090 meet of untreated ties with treated ties. In 1940,
1942................. 1.879 1951................. 1,387 about 18 percent of all erossties under rails in the1943 ............. 1. 623 1952 ................ 1. 538
1944 ............ 1,246 1953___ 1.479 United States were untreated. By 1955, un-

1945 ............ 1,119 1954___-........... _, 001 treated ties had been reduced to about 4 percent
1946 ............... I, 065 1955 .................. 1. 172 (table 230). The average service life of untreatedt947 ................... 1. 202 Average 1940-55_ 1. 261
1948 ........... I, 433 ties, under most conditions, is from 5 to 10 years.

Treated ties, on the other hand, can be expected
Railroads having annual revenues of $1,000,000 and tO last for 30 to 35 years.

above.

Source: U. S. Interstate Commerce Commission. Sta- m Based on the number and cubic footage of crossties
tistics of Railways in the United States (annual issues treated in 1955. See U. S. Forest Service in cooperation
1940-53); Transport Statistics in the United States (1954, with the American Wood-Preservers Association Wood
1955). Washington, D.C. Preservation Statistics, 1955, Washington, D. C. 1956.
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TABLE 230. I_eported number of crossties in tracks track on crossties will contain 3,059 ties by 1975
maintained by Class I line-haul railroads, esti- and 3,100 by 2000, the corresponding average
mated number in all railroad tracks, and distribu- mile of all track may contain around 2,840 cross-
lion as to treated and untrealed, 1940-55 ties by 1.975 and 2,890 by 2000. The 1955 average

for all tracks maintained by Class I railroads was
[Million erossties] 2,813 erossties per mile.

An average service life of 33 years would imply
Ill maintained tracks Distribution 3

average annual replacement at the rate of about
Year 86 crossties per mile of track operating in :1975

Class I In all rail- Treated Untreated and about 87 per mile in the year 2000. At these
railroads _ road tracks 2 rates tie replacement can be calculated as follows

1975 2000

1940 ...... 1,008 1,087 895 192 Miles of track in operation ..... 360, 000 400, 000
1941 ..... 1,004 1,077 901 176 Average number of crossties per
1942 ..... 995 1,067 900 167 mile ....................... 2, 840 2, 890
1943 ..... 995 1,067 919 148 Number of erossties in place,
1944 ..... 994 1,065 930 135 thousand ..................... 1,022, 400 1, 156, 000
1945 ..... 991 1,061 936 125 Annual replacement, 33-year
1946 ..... 992 1,062 948 114 basis, thousand ties ............. 30, 980 35, 000
1947 .... 992 1,060 957 103 Average volume per erosstie,
1948 .... _ 993 1,059 964 95 board-feet .................. 42 46

1949 ..... 992 1,058 973 85 Volume of annual replacement,
1950 ...... 992 1,058 982 76 million board-feet ............ 1,300 1,600
1951 ..... 992 1,057 988 69
1952 ..... 991 1,054 991. 63 The information available on mileage of new
1953 ..... 991 1,054 996 58 track laid by the Class I raih'oads during the
1954 ..... 988 1,049 998 51 period 1940-55 indicates that about 82 percent1955 ..... 983 1,045 1,002 43

was laid with crossties and 18 percent with switch
and bridge ties. The average number of crossties

i U. S. Interstate Commerce Commission. Statistics of
Railways in the United States (annual issues 1940-53);
Transport Statistics in the United States (1954, 1955). TABLE 231. Crossties laid by all railroads reporting
Washington, D.C. to the Interstate Commerce Commission, 19/_0-55

2 Based on miles of track operated by Classes I, II, and
III line-haul railways, by switching and terminal corn- [Million crossties]
panies, and by electric railways reporting _o the Interstate
Commerce Commission. Does not include the corn- I
paratively small mileage of track maintained by intrastate Year All ties Laid in re- Laid in
railroads not required to report to the ICC. laid _ placement 2 new track :_

3 Estimate based on the percentage distribution of
treated and untreated cr'ossties in tracks maintained by
Class I line-haul railways. References cited in footnote 1 1940 ........................... 49. 2 47. 5 1. 7
above. 1941 ...................... 53. 9 51.0 2. 9

1942 ..................... 56. 7 52. 1 4. 6
1943 ...................... 52. 4 48. 5 3, 9

Crossties Are Needed Both.for Replacement 1944 ................... 54. 4 51.2 3. 2
1945 .................. 49. 5 46. 8 2, 7

and for New Track 1.946 ................ 43. 1 40. 5 2. 6
1947 ................. 43, 3 40. 4 2, 9

The number of erossties laid by railroads in- 1948.................. 43. 6 40. 0 3. 6
eludes tile number laid in replacement plus the 1949 ................... 35. 9 33, 3 2. 6

number laid in new track (table 231). The 1950.................. 35.6 33.0 2.6

replacement rate can be expressed as either the 1951..................... 34. 8 30. 4 3. 41952 ................... 36. 5 33. 0 3. 9
average number of crossties replaced per mile of 1953 ..................... 35. 8 32. 1 3. 7

track maintained or as the immber of years 1.954................. 27. 6 25.0 2. 6
required for full replacement of all ties in place. 1955 ................ 29. 0 26. 0 3. 0
During the period 1940-55 the Class I railroads
annually replaced 103 crossties per mile of track _Does not include the comparatively small number of
maintained. At such a rate, full replacement ties laid in new track by Classes II and III line-haul

would have been accomplished in 28.9 years railroads, and by switching and terminal comt)arfies, norany of the ties laid by electric railways and by intrastate
(table 232). Because a considerable part of railroads not required to report to the Interstate Commerce
1940-55 replacement resulted in the elimination Commission.

of untreated ties, future replacement may be 2 By Classes I, II, and III line-haul railroads and by

lower than this 1940-55 average. It is therefore switching and terminal companies.

expected that by 1975 and 2000, the railroads will 3 By (?lass I railroads only.
be on a 33-year replacement basis. Source: U. S. Interstate Commerce Commission. Sta-

tistics of Railroads in the United States _annual issues
About 93 percent of the track mileage in opera- 1940-53): Transport Statistics in the United States (1954,

tion is laid on crossties. If the average mile of 1955). Washington, D. C.
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TABLE 232.--Number of crosst{es laid in replace,, year (table 233), in general, the requirement for
meat per mile o]' track maintained, and period in switch and bridge ties tends to para.tlel that for
which annual replacement would have accomplished crosstieso The t940-55 trend in volume of switch
full replacement, Class I railroads, 1940-55 and bridge ties laid per crosstie laid (in replace-

ment and in new track) indicates a moderate

Full re- increase"
Board- Board-

Ties per placement Year: feet Year: /eel

Year mile _ period, 1940 ............ 3. 51 1948 ..................... 3. 6t.

at current 1941 ............. 3. 33 1949 ..................... 3. 84
rate 1942 ............. 3. 19 1950 ................. 3. 50

1944=........... 3. 08 1952 ............ 3. 51
Years 1945 ............ 3. 26 1953 .............. 3. 71

1940 ............................... 121 23 1946 ............ 2. 61 1954 .............. 4, 04
1941: ............................ 131 21 1947_ 3. 27 1955_ 3. 6t1942............................... 135 21 .........................
1943 ............................. 128 22
1944 ............................... 135 21 Assuming that volume requirements for cross-
1945 .................................. 124 24 ties and requirements for switch and bridge ties
1946 ................................. 106 26 closely parallel each other, the latter will increase1947 ................................. 105 27
1948 .................................. 104 27 5.9 percent between 1952 and 1975, and 33.4
1949 ............................... 85 33 percent between 1952 and 2000. Applying these
1950 ........................................ 86 33 percentages to 1952 consumption (128 million
1951 ............................... 82 34 board-feet) the indicated requirements for switch1952 ................................. 86 33
1953 ......................................... 85 33 and bridge ties are 136 million board-feet by 1975
1954 ............................. 66 43 and 170 million board-feet by 2000.
1955 ..................................... 69 41

1940-55 average .............. --_1-_ 28. 9 TABLE 233. Volume of switch and bridge ties laid
annually, i9_0-55

_Based on reported number of ties in total mileage of
track maintained. [Million board-feet of ties]

Source: U. S. Interstate Commerce Commission. Sia-

l tistics of Railroads in the United States (annual issues Estimated Laid in replacement Laid in
' 194u-53); Transport Statistics in the United States (1954, total new track

1955). Washington, D.C. Year volume by Class I
laid _ By all By Class I railroads _

per mile of new track laid in 1955 was 2,580 railr°ads2 railr°ads3
Assuming that this relationship of mileage laid
with crossties to total mileage contimms about 1940 ..... 172. 5 157. 0 145. 6 15. 5
as it has been, and that closer spacing will be used 1941 ..... 179. 6 155. 0 144. 6 24. 6
in the future, the average number of crossties laid 1942 ..... 180. 8 145. 0 136. 9 35. 81943 ..... 158. 0 133. 0 124. 1 25. 0
in new track by 1975 may be around 2,600 per 1944 ..... 167. 7 147. o 137. 8 20. 7
mile and by 2000 it may be around 2,650. On that 1945 ........ 161. 1 140. 0 130. 5 21. 1
basis, the number of crossties that may be laid in 1946 ..... 138. 7 113. 0 106. 2 25. 7
new track is as follows: 1947 ..... 141. 6 115. 0 108. 2 26. 61948 ..... 157. 6 128. 0 119. 9 29. 6

1975 _000
1949 ..... 137. 8 115. 0 107. 8 22. 8

Miles of new track that may be laid .... 1,500 2, 000 1950 ..... 124. 7 105. 0 98. 4 19. 7
Average number of crossties per mile ..... 2, 600 2, 650 1951 ...... 125. 3 99. 0 92. 8 26. 3
Indicated demand, thousand ties ........ 3, 900 5, 300 1952 ..... 128. 2 103. 0 96. 9 25. 2
Average volume per tie, board-feet ....... 42 46 1953 ..... 132. 7 106. 0 99. 8 26. 7

ii Volume of ties, million board-feet ....... 164 244 1954__ 111. 5 91. 0 85. 3 20. 5

All the crosstie data presented above include 1955_ _-2_- 104. 8 84. 0 79. 1 20. 8
_ both sawed ties and hewn ties, but only sawed
il ties are classified as lumber. In the last 50 years , This estimate does not include a comparatively small

hewn-tie production has decreased very rapidly, volume laid in replacement in intrastate railroads notrequired to report to the U. S, Interstate Commerce Corn-.
A Forest Service field survey found that 10.2 mission. It also does not include a small volume laid in
million hewn crossties were produced in 1952. new track by railroads other than Class I.

2An estimate based on 1940-55 average ratio of track
It is expected, however, that before 1975 all cross- mileage maintained by the Class I railroads to total track

i ties will be the sawed variety.i mileage operated. The Class I railroads maintained 94.4
percent of that total.

i Switch and Bridge Ties Also Will Be Required _As reported to the U. S. Interstate Commerce Com-
} mission. Statistics of Railways in the United States

T.he volume of switch and bridge ties laid an- (annual issues 1940-53); Transport Statistics in the United
i nually shows considerable variation from year to States (1954, 1955). Washington, D. C.
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Building and Repair of Freight Cars Will Estimates of the average volume of lumber used
Require Lumber in building various types of freight cars have been

Back in the 1920's, the railroads and ear build- made by American Railway Car _[nstitute: 112" Board-
ing companies annually consumed over a billion Type of car: feet

board-feet of lumber in building new cars and Box (steel-sheathed) .............................. 2, 800
repairing those in service. Since that time, annual Flat ........................................... 1,800

consumption has decreased by more than half, Stock ....................................... 3, 300Gondola ..................................... 1,400
partly due to reduction of the number of freight Refrigerator (steel-sheathed) .................. 5, 500
cars in service (from about 2.7 million in 1928 to

Weighted according to the type-distribution of all

justof theoversubstitution2.0 millionofinsteel1955),for butwood.chieflyWoodbecausehad new ears built during the period 1940--55 (table
already been displaced by steel for framing all 234), these estimates indicate an overM1 average
.types of cars. The further displacement has been of approximately 1,650 board-feet of lumber pet"
m the exterior covering of side and roofs; the ear. Assuming that plywood (and possibly hard-
standard boxcar is now steel-sheathed. There is board or sandwich panels) will to some extent be
a similar trend toward the steel-sheathed refriger- substituted for lumber in freight car construction

of the future, it appears reasonable to assume thatator car. Hopper cars and tank cars, of course,
have always been made almost entirely of steel, the ears built by 1975 may average about 1,500

The freight-car components for which lumber is board-feet per eat" and by 2000 about 1,400
still used extensively include flooring and interior board-feet.
lining of boxcars and refrigerator cars, flooring Just over a million new freight cat's were built
and siding slats of stock cars, flooring of gondola and put into service on the railroads of the United
ears and of flat cars, and flooring and interior States during the period 1940-55. An additional
lining of caboose cars. For these, wood has 155,000 cars were exported, chiefly during and
certain advantages: Blocking and bulkheading to immediately after World War II. The average
secure cargo in boxcars can more readily be fas- number of cars built annuMly was 63,269 for
tuned to wood. Wood lining prevents eondensa- domestic use, and 72,956 for combined domestic
tion in boxcars and serves as part of the insulation use and export. However, production of new
required in refrigerator cat's. Wood floors absorb freight ears has been subject to severe fluctuations.
vibration better than metal, are not subject to For close to 30 years, the railroads have pro-
rust or corrosion, and are easier and cheaper to vided an increasing amount of transportation
repair, m Transmitted by letter to the U. S. Forest Service.

TABLE 234. Number qf.freight cars built annually in the United States, by type oJ car, 1940-55

Year Total Box Gondola I Hopper! Tank Others
t

1940 ..................... 62, 341 27, 662 5, 743 24, 477 1, 395 728
1941 .................... 80, 623 41,221 13, 351 17, 491 2, 179 110 2, 305
1942 ..................... 62, 873 30, 653 9, 597 14, 259 809 734 596
1943 ...................... 74, 953 23, 074 23, 370 15, 006 3, 494 211 988 990
1944 ........................ 81, 762 31, 510 12, 476 16, 984 2, 668 940 2, 634 1,749
1945 ........................ 54, 522 26, 250 ] 12, 044 [ 9, 619 1, 735 1, 534 141 488
1946__ 59, 975 29,757 I 11,416 [ 14, 879 I 805 1, 260 182 270
1947_, ...................... 96, 243 51, 697 9, 888 I 20, 930 4, 321 7, 262 783

13, 837 42, 193
18, 779 41, 701

188

1948 ..................... 114, 885 41, 566 I 7, 050 8, 069 327 847
1949 ..................... 95, 172 17, 759 ' 5, 330 7, 742 627 824
1950 ....................... 44, 209 21, 888 7, 037 I 7, 808 1, 69,5 2, 480 80 328
1951 ..................... 96, 043 41,759 ' 22, 518 I 15, 722 6, 501 4, 672 488 959
1952 ......................... 79, 398 23, 519 14, 791 t 25, 977 6, 371 4, 622 503 914
1953 .................... 83, 811 24, 348 19, 283 t 26, 689 5, 838 2, 798 139 2, 061
1954...................... 38, 451 13, 452 5, 087 7, 903 4, 164 4,539 122 844
1955 ..................... 42, 042 21, 458 4, 297 7, 954 3, 980 1, 837 231 648

1940-55 total 1, 167, 303 4_, _31 203,514 t309, 592 60, 795 --7_1 15, 334

Annum average:-:::--;::- 72,956 29,223: 12,72019,350_ 3,799 480 958
Total for domestic use ...... 1, 012, 298 389, 109 161, 552 _7-- 52, 39-----1

Annual average ............ 63, 269 10, 098 t _ 283 774

Source: American Railway Car Institute. Railroad Car Facts 1955. New York. 1958,



service with a decreasing number of freight cars in 1952 lumber consumption for freight-car main--
service. This has been done by increasing the tenance and repai.r (including grain doors and car
average capacity per car, by increasing the aver- rebuilding) was 354 million board-feet. By 1975.
age number of cars per train, and by increasing about 400 million board-feet of lumber may be
average freight train speed, tt is possible that required, and by 2000 about 450 million board-feet.
some future reductions in loading, unloading, and
switching time might be attained, but even so, it Buildings and Other SCructures Provide Third
appears likely that there wilt be some increase of Important Use
ears in service -perhaps to about 2.5 million by
1975 and to around 3.0 million by 2000. Average Lumber is used by the railroads in construction
annual replacement requirements (on a 30-year and maintenance and repair of bridges, trestles.
basis) would be about 83,000 and 100,000 respee- grade crossings, station buildings, and of railroad-
tively. Making further allowance for exports, owned wharves, warehouses, grain elevators, and
production of new freight ears in t975 is estimated stock yards) _5 The Class I railroads used 490
at 85,000 and in 2000 at 110,000. million board-feet of lumber for these purposes

Applying the above estimates of average lumber and for bridge ties--in 1944.1'6 With bridge ties
content pet' car, the lumber required for building excluded, the requirement was probably in the
new freight ears would amount to about 128 neighborhood of 450 million board-feet. Later
million board-feet in 1.975 and 154 million board- estimates are not available.
feet in 2000. However, the general trend in volume of lumber

With regard to consumption of lumber in the used for railroad structures since 1944 is indicated
nmintenanee and repair of freight ears (including by the number of bridge and building carpenters
freight-car grain doors), data are available, for the employed in "maintenance of way and structures."
years 1933, 1940, and 1948, on the total volume In 1944, some 15,017 carpenters were so employed
of lumber consumed for building new cars and for by the Class I railroads. By 1.952 that number
maintaining and repairing those in service. Know-. had decreased to 13.791 and by 1955 it had de-
ing the number and types of new ears built during creased to 11,754Y 7 Presumably, these men
those years, and the approximate volume of lure- spend, their time on construction and maintenance
bet per ear, it is possible to derive rough estimates which involves fabrication of lumber and other
of the volume of lumber apparently used for main- wood products. They do not work on freight
tenanee and repairs, per car in service: 136 board- ears nor do they lay ties except, perhaps, in
feet in 1933, 227 board-feet in 1940, and 170 bridges. Consumption of lumber in maintenance
board-feet in 1948Y 3 The differences in these of railroad buildings and other structures would
figures are not unreasonable. Maintenance of ears logically be proportional to the force of carpenters
undoubtedly was at a low ebb in 1933. In 1940, employed. That supposition leads to the infer-
on the other hand, some 13,000 old cars were enee that the raih'oads probably consumed about
rehabilitated and put back into service, m The 400 million board-feet for these purposes in 1952
estimated 170 board-feet pet' ear used in 1948 is and about 350 million board-feet in 1955.
probably somewhere near the normal requirement Looking to the future, it is reasonable to expect
of recent years, some decrease in use of lumber for these purposes.

As time goes on, more of the older freight ears More treated lumber will undoubtedly be used in
will be taken out of service. In general, these all structures exposed to the weather and there
older ears contain more wood than newer ears. may be some substitution of other materials such
It is therefore to be expected that the per-ear as l_lywood. By 1975, 250 million board-feet may
average volume of lumber required for mainte- be used for construction and maintenance and
nanee will decrease somewhat. On the basis of repair of raih'oad structures, and by 2000, 300
that supposition, the repair and maintenance esti- million board-feet.
mate for 1975 is 160 board-feet of lumb_r,,_per ear,
and for 2000 it is 150 board-feet. The estimated Projections of Railroad Demand .for Lumber

m Based on the following estimates of lumber consumed Adding together the estimates of 1952 lumber
in million board-feet: consumption by raih'oads, developed above for

Year: Taa_ N',,,,_ar, Carr,_,,U," ties, freight ears, and structures, the total con-
1933 ....................... 332. O 5. 2 326. 8
1940 .............. 554. 8 93. 8 451. 0 n5 Construction of railroad buildings and other structures
1948 ................ 536. 4 182. 9 353. 5 done by contract is included in the estimates of nonresi-

dential construction.

U. S. Forest Service in cooperation with Bureau of the u0 Unpublished report submitted to the Office of Defense
Census. Wood Used in Manufacture (1933, 1940, and Transportation, claimant agency for railroads in the Wsr
1948). Washington, D.C. Production Board.

m This is the difference between number of new ears n7 U. S. Interstate Commerce Commission. Statistics
delivered and number of cars installed in service. See for Railways in the United States (ann. issues 1944 and
American Railway Car Institute, Railway Car Facts 1955, 1952); Transport Statistics for the United States 1955.
p. 1. New York. 1956. Washington, D. C.



sumption of sawed material is 2.0 billion board- Tile available information pertaining to them con-
feet and total consumption of sawed and hewn sists of estimates of annual expenditures for new
material is 2.4 billion (table 235). The sums of construction and for maintenance and repair, re-
the estimates for 1975 and 2000 (all sawed mate- sults of a few sampling surveys, and general
rial) are taken as the medium projection of future knowledge of specialists who have been doing
demand for lumber by raih'oads. The 2000 total research in tile field of farm-building design and
is also taken as tile upper projection since a higher efficiency.
estimate for that year (assuming gross national Tile director of farm-building research in the
product reaches $1,450 billion) does not seem Department of Agriculture has estimated (as of
justifiable. The lower projection for 1975 is 18 1949) that farms of the United States have "about
.percent below the medium projection; for 2000 it 6 million barns and 20 million other permanent
is about 21 percent below. This projection indi- structures, housing 25 million cows, 60 million
cates that---with higher relative price the rail- hogs, 525 million chickens, and large numbers of
roads in 1975 would use no more lumber than other livestock. The buildings provide seasonal
they used in 1952, and only a little more in 2000: storage for about 5 billion bushels of grains and

M_Zt_o,, seeds, 50 million tons of hay, and 40 million tons
_o_d- of silage. A large part of the 500 million bushelfeet

Consumption in 1952 ................................ 2,000 production of potatoes, sweetpotatoes, apples,
Projections to 1975: pears, and other late vegetables and fruits is stored

Lower................................................ 2, 000 on the farm or in community storages controlled
Medium .............................................. 2, 400 by farmers." l_SProjections to 2000:
Lower .......................................... 2, 30O New methods of farm production have had con-
Medium .................................... 2, 900 siderable impact on building requirements, n9 The
Upper ....................................... 2, 900 decrease in number of farms (from 6.8 million in

1938 to 4.8 million in 1954), and the fact that most
T*BLE 235._Estimated consumption of lumber by farms have buildings of some sort, does not mean

railroads _ in 1952, and projections of demand that the era of extensive construction of new farm
to I975 and 2000 buildings is over. Estimates of expenditure for

[Million board-feet] new construction, adjusted for change in costs,
indicate that the volume of new farm structures

1952 Projected erected since the end of World War II has been
con- demand considerably larger than at any time in tile past

Item sump- (table 236). Volume of maintenance and repair
tion of farm buildings, on the other hand, has tended

1975 2000 to be relatively stable. The amount of this kind

Crossties (sawed) ............ 991 " 1,464 2 1, 844 ,_s Ashby, Wallace. Observations on Farm Building Activ-
Switch and bridge ties ........ 128 136 170 ity. In Agr. Engin., May 1949.
Car lumber 3................. 473 528 604 1,9 "Each change in a farming method, production prac-
Lumber for structures ........ 400 250 300 tice, economic influence or market demand may call for

Total lumber. 1, 992 2, 378 2, 918 new building solutions. Changes already have outdated

Hewn ties, lumberequival-en-t-- 391 the general-purpose barn, small machinery-storage build-
............... ing_ and such structures as the smoke house, wash house,

All sawed and hewn material_ -2,-383 .... 2, 378 2, 918 ice house, outdoor toilet, and thresher shed."Current trends threatened to do away with or greatly
modify the stall dairy barn, ear-corn crib, and overhead

'Includes lumber consumed by car-building companies hay loft * * *
not owned by the railroads. "Increased capacity per man due to mechanization tends

2 Part of the increase over 1952 consumption would be to result in larger farms, and larger dairy, poultry, cattle,
due to the expected disappearance of hewn crossties from and hog enterprises.
the tie market. "More and larger machines call for ample machinery-

a Includes lumber for new cars and for repair of cars in storage buildings, farm workshops, and better storage for
service. Also includes lumber for grain doors, tractor fuels.

"Adoption of soil-conservation practices results in more
pasture and forage crops and consequently more storage
space for them and additional shelters for animals that

As Farm Output Increases, More Farm utilizepastures, hay, and forage.

Service Structures Will Be Needed "Major developments in corn production hybrid seed,
higher yields, and meehanieM picking, husking and shell-
ing tend to compel the farmer to adopt artificial drying

Farm service structures include barns of various and conditioning.
kinds, hog and poultry houses, granaries and cribs "Competition and market demand has led to eoncen-
and silos, implement sheds and garages and shops, tration of poultry raising and dairying into larger units
outdoor feed racks and self-feeders, farm fencing, where equipment and manpower can be utilized to besteffect."
and other facilities not classified as residential. Carter, Deane. Farm Buildings, pp. 3 and 4. John
No census of these struetm:es has ever been taken. Wiley and Sons, Inc., New York. 1954.
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of activity, since the end of World Wa,_' tf .has t-_.......
been about the same as it was du_'inf_ fonme_ o_.j19rSo,,,,.

I9,51.-,5fl

periods of agricul t,ural prosperi t),. o,_,v,_
On the basis of population and gross :oatJonat o,_,_,

product assumptions similar to th.ose developed in Livest, ock and livestock products .................... 45Cat.tie and calves .......................................... 50
this study, the Department of Agriculture has Sheep ancl lambs ................................ 25
projected a 34 percent increase in total farm output Hogs ..................................................... 4_
during the period 1951-53 to 1975.12° This would Milk ...................................................... 32
consist of a 45 percent increase in the output of Eggs .................................................... 49Broilers and chickens ........................ 60
livestock and livestock products and a 25 percent. Turkeys .......................................... 49
increase in the output of all farm crops, as shown All crops ............................................ 25
in the tabulation in column two. Feed grains ......................................... 37

Increases of this magnitude will, of course, entail Hay .................................................... 36Oil crops ......................................... 25
substantial increases m the requirements for Food grains ...................................... _--9
housing livestock and for the storage of crops. Truck crops ................................... 43
Looking beyond to the year 2000, the increase Fruits and nuts ............................... 38
of total farm output over 1951-53 production will Tobacco ..................................... 3 i)Cotton ........................................ 13
probably be in the neighborhood of 80 percent on All pasture .................................... 35
the basis of a 275-million population and in the Total farm output ................................. 34

neighborhood of 140 percent on the basis of a _Decrease due to present excess production.
360-million population.

The unusually large volume of new farm
structures erected since 1945 was due in part to supply and during the 1930's when farm inc,)me
demands which had accumulated during World was low. With the trend toward a higher per-
War II when materials and labor were in short centage of animal products in the diet (as personal

_o Barton, GlenT.,and Rogers, Robert O. Farm Output. income goes up) it appears reasonable to expect.
Past Changes and Projected Needs. U.S. Dept. Agr., Agr. that the quantity of buildings required to shelter
inf. Bul. 162, p. 9. 1956. animals and feed will increase and that the rate

Tam, E 236._Estimated volume of construction of new[arm service buildings and of maintenance and repairs
of such buildings, 1915-54

[In million dollars at 1953 prices]

__ New Mainte- New Mainte-

Year Total buildings _ nance and Year Total buildings _ nance and
repair _ repair 2

1915 .................. 1, 030 457 573 1935 ..................... 596 184 412
1916 ................ 1, 113 565 548 1936 ................. 633 239 394
1917 ................. 1, 160 699 461 1937 ................. 733 285 448
1918 ................ 992 642 350 1938 .................. 678 240 420
1919 ................. 1,096 764 332 1939 ................ 808 290 518
1920 ................. 929 546 383 1940 ................. 772 258 514
1921 ................ 607 310 297 1941 ................. 878 313 565
I922 ................ 716 366 350 1942 ............... 674 269 405
1923 ................... 802 411 391 1943 ................ 629 314 315
1924 ................. 756 385 371 1944 ................ 512 307 205
t925 ................ 751 390 361 1945 ................. 426 277 149
1926 ........... 733 370 363 1946 ................. 933 670 263
I927 ................ 827 453 374 1947 ................ 1, 376 889 487
1928 ................ 816 41.1 405 1948 ................. 1, 395 918 477
1929 ................. 813 374 439 1949 ................. 1, 379 922 457
1930 ................ 563 209 354 1950 ................. 1,487 995 492
1931 ................ 391 106 285 1951 ..................... 1,508 1,007 501
1932 ....... 227 41 186 1952 .................. 1, 525 1,019 506
1933 ......... --:[_'::-_: 316 64 252 1953 ................. 1, 380 922 458
1934 ................ 355 85 270 1954 .................. 1,245 832 413

Based on estimates by Agricultural Marketing Service, 2 Same source cited in footnote 1. Estimates in
U. S. Department of Agriculture, and published in U.S. dollars at year-by-year prices converted to dollars at 1953
Department of Commerce and U. S. Department of Labor prices by use of index of construction cost of new farm
Construction Volume and Costs, 1915-195_. Washington, service buildings.
D. C. 1956. Estimate in dollars at 1947-49 prices con-
verted to dollars at 1953 prices.
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of farm service building construction will also large enough for 30 cows, may contain less than
increase" 10,000 board-feet.

Volume offarmstruetureeconstrueted Estimation of average lumber content per(million dollars at I95,?prices)
unit for tile various classes of farm buildingsMaintenance

Newbuildings and repair Total constructed in t949 must be very rough because
1952.......................... 1, 019 506 1, 525 of the lack of any specific survey data. The
1975............................ 1, 275 580 1, 855 following estimates are based on analyses of farm-

1, 850 750 2, 600 building plans (widely used throughout the c0un-2000
1, 950 850 2, 800 try) and upon the advice of Department of Agri-(

culture experts generally familiar with current
The lower estimates for the year 2000 are for a trends in farm building:
population of 275 million and the upper estimates Estimatednationwide
are for a population of 360 million. _vera_elumberco_-tent per unit

What these expenditure figures mean, ill terms (board-#et)

of number and types of Dew buildings, is indicated Barns ................................ 10, 000
Poultry houses ........................ 3, 000

by the results of a 1949 sampling survey conducted Hog houses ............................ 1, 500
by the Department of Agriculture. TM This survey, Other livestock buildings ................ 5, 000
which covered approximately 16,000 farms in 382 Granaries .............................. 3, 000
sampling units (usually counties) throughout the Corn cribs ............................. 2, 500

Other storage buildings ................. 3, 000
United States, showed that about 877,000 new Implement sheds, shops, garages ........ 4, 000
farm service structures were erected in 1949" Other buildings ....................... 2, 000

Number

Barns .......................................... 107, 000 These factors, applied to tile data on numbers of
Poultry houses ................................. 204, 000 building by classes, indicate that approximately
Hog houses .................................... 48, 000 3.5 billion board-feet of lumber were consumed
Other livestock buildings ..................... 94,000 in this type of new construction during 1949.Granaries .................................... 37, 000
Corn cribs .................................. 78, 000 Since an estimated $922 million was spent for new
Other storage buildings ........................ 62, 000 farm service buildings in 1949, lumber consump-
Implement sheds, shops, garages ............. 161, 000 tion per dollar of expenditure may have been in
Other buildings ............................. 86, 000 the neighborhood of 3.8 board-feet. However,

Total ..................................... 877, 000 farmers utilize a considerable amount of previ-
ously used lumber in new buildings. With due

In addition to new units, the survey found that allowance for this factor, it is likely that eonsump-
remodeling work had been done on 337,000 strue- tion of new lumber in 1949 did not exceed 3.0
tures and 1,239,000 others had been repaired, board-feet per dollar of expenditure.

Remodeling and repair of service buildings prob-
Buildings Get Larger as Farms Get Larger ably involve about the same volume of lumber per

dollar of expenditures as new-building construc-
Size and design of building for a particular pur- tion. Assuming they do, tile total volume of new

pose vary from farm to farm and from region to lumber consumed on farms for nonresidential con-
region. As average size of farm increases there is struction and repair in 1949 must have been in
a corresponding trend toward larger capacity the neighborhood of 4 billion board-feet. The
buildings. But that change is offset to some extent corresponding estimate for 1952, when volume
by a trend toward the cheaper types of building of this activitv was considerable larger, is 4.5
which can more readily be converted from one billion board-feet.
use to some other, or replaced by another building
of different size or design, without undue loss of Looking ahead, and taking account of the trend
investment, toward larger but less elaborate buildings of lighter

In some areas of the country, for example, the construction, it appears reasonable to expect that
pole-type dairy barn without floor or stalls is volume of lumber per dollar of expenditure will
increasingly popular. A barn of this type can decline to about 2.75 board-feet by 1975. Assum-
readily be converted to use for beef cattle. But in ing this trend will have run its course by that time,
some other areas, the conventional two-story barn it seems likely that there will be no further reduc-
is still preferred. Barns of this type with gothic tion in lumber use per dollar-unit of structures.
or gambrel roof and wood siding normally contain
20,000 to 30,000 board-feet of lumber. The pole- Projections of Demand for Lumber Jot Farm
type barn, with metal roof and metal siding and Service Building Construction

121Burroughs, Roy J. Farm Housing and Construction On the basis of these factors, medium and upper
During Defense Mobilization. In Agr. Finance Rev., pp. projections of future demands for lumber on farms36-49. November 1951. Government Printing Office,
Washington, D.C. for nonresidential construction, maintenance, and



repair are developed Compared _o the medium On the other;,aad, about }mh of all fgtai mine
projection, the lower projection is about 4 percent aecid.eats are caused by roof falls :_=and the worst
less in 1975 and about 14 percent less in 20,00- and mine disasters are caused by explosions of secure-
the factors of lumber-use per dollar of expenditure ulated gases. In the interest of safety, there is
_we correspondingly reduced' continuing pressure for improved systems of roof

M_ezio,,,.. support and for improved ventilating systems.
oo_d- In many instances such improvements entail in-
,,_et creased consumption of lumber and or.her wood

._ . 1. .................................Consumpt.mi in 1952_ 4. 500
Projections to 1975: products per ton of output. There is also a trend

Lower ............................................ 4, 800 toward the substitution of sawed timbers for
Medium.................................................. 5, 000 round and hewn timbers. This does not increase

Projections to 2000: the wood requirements per ton of output, but itLower................................................... 6, 000
Medium ........................................................... 7, 000 does increase the lumber requirements.
Upper ................................... 7. 400 Surveys to determine _he quantity of timber

products consumed in mining include four that
were nationwide. According to these, tile quan-

Lumber for Construction in Mines titles of timber products consumed bv under-
Expected To Double by 2000 ground mines were as ['ollows "r-'a

Millio_ board-feet
Lumber, including sawed mine ties

About 2 percent of the lumber eonsulned in tile and sawed timbers: 1,905 1,923 1935 1950
United States in recent years has been used in Coal mines .................................. 242 296 347 597
mining operations. Sawed ties are used in mine Other mines ........................ 194 211 120 239
railways. Sawed timbers, crossbars, capblocks, Total ................... 4:/6 507 467 836

and wedges (normally in combination with round ..... __ __= __timbering Round, split, and hewn mine tim- Millioncubicfeetsplit, or hewn timbers) are used in the " " " "
that supports the roof of underground mines, bers:
Boards and dimension lumber are used as brattice Coal mines ........................ 135 152 1.02 90Other mines ............... 31 22 11 18
(lining material) in air passages of mine ventilat-
ing systems, in chutes, in bulkheads, and in vari- Total .......................... 166 174 113 108
Otto other facilities -including tipples and other
:mine structures above ground. All timber products:Coal mines .................................. 188 218 179 222

Almost all the lumber consumed in mining Other mines ............................... 73 68 37 70
is used by underground mines. Strip, open-pit.
qUaITy, and placer operations require, virtually Total ........................... 261 286 216 292
no lumber.

The quantity of lumber consumed per l,on of Although the quantity of lumber consumed in
product extIacted from underground mines varies mining during 1950 appears to have been greater
greatly from mine to mine. In general, the mining than in previous survey years, the volume of
of seams lying at a tilt requires more elaborate round, split, and hewn material was less. Con-
timbering than the mining of seams that, are corn- sumption of all timber products in 1950 was the
paratively level. Where overlying strata are firm highest of all survey years. Reduced consump-
and hard, the mine roof can be bolted from below tion ill 1935 was obviously due to the depression.
with expansible-nut bolts and thus held tip with Considerably more than three-fourths o'f all
little or no timbering, but this method of roof timber products consumed it, mining, and about
support can be used only where the mineral seam 70 percent of the lumber, is used bv underground
is overlaid by suitable rock structure, coal mines. Coal production from underground

Mechanization of cutting and loading operations _2 u. S. Department of the Interior, Bureau of Mines.
at the underground working face requires the Questions and Answers on Roof Support in Bituminous-
eIimination of props to tile maximum extent pos- Coal Mines, p. 1. Washington, D.C. 1951.
sible--so that machines can be freely maneuvered _23Kellogg, R.S. Timber Used in Mines in the United
into working position. These mechanized opera- States in 1905. U.S. Dept. Agr., Forest Serv. in coopera-tion with the U. S. Dept. Int., Geol. Sur. Forest Serv.
lions also favor the use of continuous conveyor Cir. 49. Washington, D.C. 1906.
systems for transportation of extracted mineral u.s. Dept. Comm.. Bur. Census in cooperation with
tO the hoisting shaft. Such equipment eliminates u.s. Dept. Agr., Forest Serv. and U. S. Dept. Int., Geol.
the need :for track and mine-track ties. The Sur. Mine Timber Used Underground. GovermnentPrinting Office, Washington. D.C. 1925.
damp conditions in most underground mines cause Brush, W.D. Timber Requirements for Mines in the
wood to decay quite rapidly. There is some trend United States. U. S. Dept. Agr., Forest Serv., Wash-
toward the use of treated material in semiperma- ington, D.C. 1938.
nent underground structures, with consequent de- u.S. Dept. Agr., Forest Serv. Unpublished estimatesfor 1950 based on data collected by regional forest experi-
crease in the rate at wMch those facilities have to ment stations in connection with a survey of equipment,

be replaced, supplies, and manpower used by forest products industries.
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mines in t952 was about 10 percent less than, ill MiZZionboard-

1950. The lower output of coal suggests the /ca
probability that 1952 lumber consumption ill Consumption in 1952...................................... 780
mining did not exceed 780 million board-feet. Projections to 1975:Lower ...................................... 800
Production of round, split, and hewn mine timbers Medium ...................................... 900
was probably in the neighborhood of 81 million Projections to 2000:
cubic feet. Since mine timbers are not carried Lower ...................................... 1, 200
in stock to any important extent, this was appar- Medium ..................................... 1, 500
entty the 1952 consumption. Upper ....................................... 1, 600

Future demand for lumber and other timber LUMBER FOR MANUFACTURED PRODUCTS
products in mining hinges largely on future demand

for coal from underground mines; what that coal About 10 percent of the lumber consumed in tile
demand will be is exceedingly difficult to judge. United States during recent years has been used in
On the basis of past experience, the Nation's manufacture. The major item is furniture, but
consumption of all tile energy materials (coal, the manufacture of fixtures, caskets and burial
petroleum, and natural gas) can be expected to boxes, vehicles (chiefly truck bodies and truck
increase by something like 75 percent during tile trailers), woodenware and novelties, handles,
period 1950-75, and probably by 200 percent radios (including television sets and record play-
during the longer 1950-2000 period, ers), and patterns and flasks each required more

Howmuchthislargeinereaseofenergy-materials than 100 million board-feet in 1948 (table 237).
demand will affect coal production from under- Other products in which lesser amounts of lumber
ground mines depends on whether new supplies of are used include" small boats and ships, agrieul-
petroleum and natural gas will be discovered fast rural implements, pencils and penholders, boot
enough to keep pace with the mounting demand and shoe findings, sports equipment, toys, musical
for energy. Other factors that enter the situation instruments, ladders, signs, venetian blinds, elee-
are: (a) Availability and cost of petroleum from trical equipment, matches, plumbers' woodwork,
overseas, (b) commercial use of nuclear energy, laundry appliances, house trailers, trunks and
(e) commercial production of liquid fuels from oil valises, and machine" ry._24
shale and coal, and (d) trends in coal-mining

technology. On the basis of present indications, Furniture Manufacturing Requiresit is not unlikely that the trend toward less
dependence on coal will be reversed by 1975 or at Lumber Chiefly for Household Furni-
least by 2000. This will be especially true if it ture
proves economically profitable to substitute syn-
thetic liquid fuels for petroleum. There is, how- Lumber consumption by the furniture industry
ever, the possibility that a new synthetic liquid- in 1954 amounted to an estimated 1,913 million
fuels industry would be based largely on oil shale board-feet about the same as in 1948. Of the
andlignite coalmined by open-pit methods, total consumed, including furniture dimension

With regard to mining of the nonfuel minerals, stock, wood furniture parts and frames, and lumber-
there is less uncertainty. Demand for these will core hardwood plywood, about 93 percent (1,781
probably increase by something like 60 percent million board-feet) went into household items. 12s
during the period 1950-75 and by 130 to 150 per- The output of household furniture is related to
cent during the longer 1950-2000 period. Present the number of furnished dwellings and to the rate
indications are that a large part of this increase of at which people are replacing wornout and obso-
demand will be met by importations, but even lescent furnishings. As previously mentioned,
with such an increase there will probably be a there were about 49 million dwelling units in the
large expansion of domestic mineral output. United States in 1952. The number is expected to
Exploitation of lower-grade deposits, however, increase to about 70 million by 1975 and to 99 or
will tend to favor open-pit methods in many 110 million (depending on how fast the total popu-
instances, lation grows) by 2000. The minimum increase

The complexity of outlook regarding future of household-furniture output to be expected
mineral products, especially with regard to coal allowing for replacement at current rate, but with

output of underground mines, makes any statisti- 1_4Flooring, millwork, prefabricated structures, and rail-
cal projections of demand for lumber in mining road freight cars are omitted here because lumber demand
rather impracticable. What has been done is to for these has already been included in the estimates relating

make what appear to be reasonable allowances, to construction and to railroads. Shipping containers are
purely on a judgment basis. Tile 1975 lower a manufactured product, but lumber demand for all usesrelated to shipping will be considered later.
estimate is about 10 percent below the median _25Census of Manufactures 1954,, Bulletins MC-25A,
figure; for 2000 it is about 20 percent below: MC-25B, and MC-25C. 1957.
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TABLlY;237.--Lumber corisumei,f "i;rtj?sb_.ca_+,on qf middle- a_d lower-i_come brackets, is anticipated.
certaia manufactured pr'oduc_,o ,sf)ecgJ_ed _tearg ._o.. t!:_e period 1929-54 as a whole, expenditures

for new household fur_fiture _veraged 1.3 pereen_
Product 1928 t933 1940 1948 of disposable personal income (table 238). [4urn>

_;ure buying felt below _tverage in 1930-38 and in
--- 1942-45 beessuse of economic depression and
Million I MilZion! Million Million World War II. The above-average rates of ex-
bd.-ft, t bd.-fl, bd..ft.

bd_f_ 1, 2f;0 1.948 penditure in the period 1946-53 undoubtedly re-Furniture 1, 259]

Fixtures .................................. 124 34 74. 172 fleet a catching-up on purchases that had previ-Caskets and burial ously been deferred.

boxes ................ 156 125 154 155 The multitudes of children born in the yearsVehicles (chiefly truck
bodies) ............... 898 202 131 147 t950 through 1.956 will be setting up households

Woodenware and nov- of their own from a,bout 1970 onward. New house-
elties ............... 102 39 92 133 hold formation and new residentb_t construction

Handles ............... 34 45 160 127 will therefore be at high levels. Under those con-.
Radios, phonographs, ditions, it is reasonable to expect t,h at the demand

sewing machines ..... _ 10 26 63 122
Patterns and flasks_ __ 29 33 91 105

Ship and boat building_, 124 35 88 93 TABLE 238. Disposable personal income and esti-
Agricultural imple- mated expenditures for new household Jurniture.

rnents .............. _ 135 17 41 68 1929-54
Pencils and penholders_l 38 14 29 66
Boot and shoe findings_ 25 21 54 57

Sports equipment ....... J 27 8 36 55 Expenditure for new
Toys ......................... 37 21 54 54 Disposal furniture
Musical instruments ..... 101 8 27 53 Year personal
Ladders ...... (2) 9 30 50 income

Signs, scenery, clisplays- 65 9 17 45 Amount _ As percent
Refrigerators a.......... 142 49 34 38
Venetian blinds ....... 50 37 ] of income
Electrical equipment_ __ - - - 40 ....... 9 19 37

Matches ................. 115 7_ 74 35 Billion MillionPlumbers' woodwork___ 16 8 33 dollars dollars Percent
Laundry appliances .... 2 8 12 32 29 1929 ................. 83. 1 1, 167 I. 40
House trailers ............ (_) ( ) (_) 29 1930 ................. 74. 4 905 1. 22

Trunks and valises___ 15 4 9 28 1931 63. 8 767 1. 20Machinery .... 39 27 ........................... 1932 ......... 48. 7 486 1. 00

All other ................ 185 65 167 151 1933 ................ 45. 7 442 .97

;7744- _ 2,-_----- 1934 ........... 52. 0 495 . 95
Total *............ 57 3, 894 1935 ................ 58. 3 648 1. 11

1936 ................ 66. 2 830 1. 25

' In 1928 survey, radios and phonographs were included 1937 ................ 71. 0 904 1. 27
in "all other." 1938 ................. 65. 7 809 1. 23

Included in "all other." 1939 ................ 70. 4 931 1. 32
a Includes kitchen cabinets. 1940 ................. 76. 1 1, 044 1. 37

Items may not add to totals on account of rounding. 1.941 .................. 93. 0 1, 295 1. 39
1942 ................. 117. 5 I, 260 1. 07

Source: U. S. Forest Service. Wood Used in Manu- 1943 ................. 133. 5 1, 222 .92
facture (1928, 1933, 1940, 1948). 1944 ................ 146. 8 1, 295 .88

1945 .................. 150. 4 1, 541 1. 02

no allowance for improved furnishing of dwellings 1946 ................. 159. 2 2, 179 1. 37
or somewhat larger average size of dwelling 1947 ................ 169. 0 2,500 1.481948 ................. 187. 6 2, 715 1. 45
unit may thus amount to about 43 percent 1949 ................ 188. 2 a2,820 1. 50

during the period 1.952-75 and to about 100 or 125 1950_ 206. 1 a 3, 341 1. 62
percent during the period 1952-2000, 1951 ................. 226. 1 a 3, 345 1. 48

Studies of family expenditure patterns have 1952 ................ 237. 4 '3,229 1. 361953 ................. 250. 2 * 3, 294 1. 32
shown that families of the middle- and lower- 1954 ................ 254. 4 '3, 265 1. 28
income brackets ($10,000 per year and under) tend 1929-54 average ........................... 1. 30

to spend a larger percentage of their incomes on
furniture and household furnishings as their in- 1 Economic Report of the President, 1957, p. 137. Gov-
come goes up. _ Since per capita disposable in- ernment Printing Office, Washington, D.C. 1957.
come (and family disposable income) is expected _ Forman, James B. The Furniture Industry and Its
to increase by 30 percent or more in the period Potential Market, p. 14. U.S. Dept. Com. GovernmentPrinting Office, Washington, D.C. 1950.
1952-75 and by 80 to 100 percent in the period aEstimate by Dewhurst, Frederic J., and Associates.

2 ,1952-- 000 substantial improvement in levels of America's Needs and Resources, p. 970. New York, Twen-

living for all families, including those of the tieth Century Fund. 1955. (Adjusted to exclude pur-
chases of used furniture.)

_ See, for example, Survey of Consumer Finance 1953, * U. S. Department of Commerce. Survey of Current
Fed. Res. Bul. July 1953. Business, p. 19. July 1955.



for household furniture will be exceptionally output of household furniture are changes in
strong after 1970. With respect to 2000, the style, substitution of other timber products for
population projection of 270 million implies a re- lumber, and substitution of metal for wood.
tatively low rate of new household formation. Changes in style, from the massive type in
Accordingly, demand for new furniture would be vogue a generation or more ago to the light
relatively weaker. If, on the other hand, popula- "funetionM" styles now popular, have had two
lion continues to increase at the pace implied by effects: tlle amount of wood per piece of new
the population estimate of 360 million, there will furniture is certainly less, but so is furniture dura-
be a high rate of new household formation and a bility. Sacrifice of durability means more rapid
larger volume of new residential construction, replacement. What the net effect has been is

Taking these probabilities into account, along unknown. Another trend has been toward use of
with the projections of number of dwelling units, more upholstered furniture, and the wooden
expenditures for new household furniture in 1975 h'ames in this kind of furniture contain less
and 2000 are estimated as follows" lumber than would be required for comparable

M_Z_o_doZlar_ _,,_,_,,: furniture, not upholstered.
(at1953 prices) (I952=100) In wood household furniture, lumber faces1952 ........................... $3, 229 100

1975 ...................... 5, 200 161 competition by plywood, hardboard, and particle
7, 000 217 board. A considerable part of the hardwood ply-

2000..................... { 8,500 263 wood used, however, is the lumber-core type.
Nonhousehold furniture includes business and Judging from the relationship of reported con-

professional types, furniture used in schools, sumption of hardwood lumber by the hardwood
churches, hospitals, theaters, libraries, and other plywood industry to reported output of lumber-
public buildings and in restaurants. A large part eore hardwood plywood, this type of material
of this furniture is used in connection with service contains about 0.85 board-foot of lumber per
activity of various kinds; and since per capita square foot of plywood. _a° Hence displacement of
consumption of services in general has been lumber by plywood is less consequential titan it
increasing and will continue to increase, there is might appear to be. With regard to veneer-core
reason to expect that demand for nonhousehold plywood and the eomposition boards, the displace-
furniture will increase faster than growth of popu- ment of lumber is complete. But use of these
lation. If it increases about as rapidly as dis- boards is generMly limited to concealed eom-
posable personal income, the output of non- ponents in which strength is not an important
household furniture (in terms of constant dollars) requirement.
may expand about as follows'_27 The 1943 Census of Manufactures shows that,

Million. Dollars
dollars per capita 1_8Item 1 includes wood furniture parts and frames

1952 .......................... $517 $3. 29 costing $16,251,000. Quantity estimated on basis of
1975 ....................... 880 4. 10 $300 per thousand board-feet. Also includes 44,298

2000_ { 1,360 4. 95 thousand square feet, of lumber-core hardwood plywood....................... 1,780 4. 95 Lumber content estimated on basis of 0.85 board-foot per
square foot.

Item 2 includes dressed softwood lumber eosting
Lumber Use in Household Furniture Varies $1,126,000. Quantity estimated on basis of $85 per

thousand board-feet. Also includes wood furniture parts
With C.han_,irt_, Styles and frames costing $23,373,000. Quantity estimated on

basis of $225 per thousand board-feet.
The household furniture industry consumed Item 3 includes wood furniture parts and frames costing

1,781. million board-feet of lumber in 1954 "_es $4,304,000. Quantity estimated on basis of $300 perthousand board-feet.
Thousaad
board-[eet Item 4 includes wood furniture parts and frames costing

(1) Wood furniture, not upholstered .......... 1, 319, 905 $5,271,000. Quantity estimated on basis of $225 per
(2) Wood furniture, upholstered ............. 365, 118 thousand board-feet.
(3) Metal household furniture .............. 24, 732 Source: Census of Manufactures 195_, Bul. MC 25A.
(4) Mattresses and bedsprings .............. 71, 421. 1957.

120A Census Bureau survey eovering 1952 household
furniture production showed lumber consumption (inelud-

Total ........................... 1, 781, 176 ing hardwood furniture dimension sleek) at 1,605 million

Data for 1952 are not complete, but, consumption board-feet. This did not include wood frames purchased
in that year apparently was about the same as by the furniture manufacturers from other producers.

Purchases of wood frames in the 1954 data are lumped
in 1954. _° Comparable data for earlier years are with purchases of wood furniture parts and cannot be
not available, segregated. Volume of lumber purchased in 1954, in

The three principM factors that have tended to the form of frames, wood parts, and in lumber-core
hardwood plywood, all combined, is estimated at 233

reduce the quantity of lumber required for a given million board-feet.
For 1952 data see Bureau of the Census, Household

_TDollar value of manufacturers' shipments of non- Furniture and Bedding Products, 1953; Facts for Industry,
household furniture. 1952 figure from Census of Manu- Set. M54A-03, 1954.

factures 1954, Buls. MC-25B and MC-25C. 13oCensus of Manufactures 195/_, Bul. MC-24B, pp. 9, 15.



"wood household furnitm°e '' comprised 80 percent It appears reasonable co expect that lumber use
of the value of total shipments of household per dollar of shipments may d.eciine co 0.60 board-..
furniture; "metal household furniture" shipments foot by t975 and go 0£5 by the :year 2000° On the
amounted to 20 percent (table 239)° Metal has basis of these factors, and assuming that purchases
made large gains against wood in porch, lawn, and and shipments of furniture increase to the same
outdoor furniture; kitchen furniture; dining room extent, lumber use in household furniture manu-
and dinette furniture; and in the miscellaneous faeture may increase from the 1952 estimate of

category. There has been virtually no displace- 1,780 million board-feet to 2,440 million board-feet
ment of wood by metal in living room and bed- by 1975. For 2000, the estimate is 3,010 million
room furniture. From the standpoint of value of board-feet or 3,650 million board-feet, depending

shipments, these are the two major categories of on which projection of expenditures is selected.
household furniture.

Lumber Use in Nonhousehold Furniture

TABLE 239._Value of household furniture not in- Expected To Continue
eluding mattresses and springs shipped by manu- Trends in use of lumber in nonhousehold furni-
]aclurers, I95_ ture are variable. Metal office furniture was very

-- popular only a few years ago, but there now up-

Class, according to use Wood _ Metal! Total pears to be some tendency to swing back toward
wood. In terms of value, wood furniture repro-

' ] sented 27 percent of total manufacturers' ship-

Living room 2.... million dollars__ 833 19 852 merits in 1947, 17 percent in 1952, and 21 percentpercent_ _ 98 100 •
Dining room and dinette in 1954. The 1954 shipments were as follows: TM

million dollars_ _ 154 127 281 Percent

percent__ 55 45 100 Executive desks Wood Metal wood
Kitchen .......... million dollars__ 136 115 251 .............. thousand units__ 175 361 33

percent_ _ 54 46 100 Stenographer desks ....... do .... 58 110 3_
Bedroom ........ million dollars__ 454 14 468 Chairs and stools ........ do .... 817 1, 135 42

percent__ 97 3 100 Tables and stands
Porch, lawn, and outdoors .............. thousand dollars__ 4, 936 14, 486 25

million dollars__ 14 55 69 Cabinets and cases ...... do .... 4, 432 94, 003 5
percent__ 20 80 100 Other furniture ......... do .... 6, 704 8, 112 45

Others and not specified
million dollars__ 109 86 195 The only product almost completely taken over

percent__ 56 44 100 by metal is filing cases. In all other products,

All household furniture wood maintains a substantial share of the market.
million dollars__ 1, 700 416 2, 116 Manufacture of nonhousehold furniture con-

percent__ 80 20 100 sumed approximately 132 million board-feet of
lumber in 1954 almost half of which went into

_ Includes both upholstered and nonupholstered wood public-building furniture" Thousand
furniture, board-feet Percent

"-Includes some dual-purpose furniture such as sofa beds. Wood office furniture ................ _37, 000 28
Source: Census of Manufactures 195_, Bul. MC-25A. Metal office furniture ................ 12, 142 9

1957. Public-building furniture ............. 2 63, 890 48
Professional furniture ................ 13, 340 10

What the future holds for lumber as household- Restaurant furniture .................. 3 5, 863 5
furniture material is difficult to.appraise. Much All nonhousehold furniture ..... 132, 235 100
depends on how much effort is made to hold this _ Includes 2,037 thousand square feet of lumber-core
market and on consumer preferences. Lumber hardwood plywood. Lumber content estimated on basis
consumption in manufacture of household furni- of 0.85 board-foot per square foot of plywood.Includes 3,527 thousand square feet of lumber-core
ture during 1954 averaged 0.68 board-foot per hardwood plywood. Lumber content estimated as indi-
dollar of shipments, as follows: cared above.

Value _ Lumberper a Quantity of lumber estimated on basis of reported cost
(million dollar' ($985,000) _)n basis of $168 per thousand board-feet.dollars) (board-feet)

Wood furniture, not upholstered ...... $1, 113 1. 19 Source: Census of Manufactures 1954, Buls. MC-25B
Wood furniture, upholstered .......... 633 .58 and MC-25C.
Metal household furniture ........... 403 .06
Mattresses and bedsprings ........... 465 .15
Furniture, not elsewhere classified___ 16 (s) Wood has always had a strong position in church

- furniture and will probably retain it. Most
Total and average ............ 2, 630 .68 hospital furniture is already the metal type;

1Source: Census of Manufactures 195_,, Bul. MC-25A, changes back toward wood are unlikely. Theater
p. 3. and auditorium seats are predominantly metal

• Based on estimates shown previously in footnote 128.
3 Lumber consumption not reported, m Source: Census of Manufactures 1954,, Bul. MC-25B.



and are also not likely to change. School furniture for shoe-manufacturing equipment may there-
has shown a tendency to swing toward metal, but fore increase somewhat faster than growth of
wood still holds a substantial share of the market, population.

In the professional-furniture field, wood has a The output of caskets, on the other hand,
weak position--except with regard to laboratory depends on the number of deaths. So long as
cabinets and cases where its noncorroding charac- population continues to increase, the number of
teristics are an asset. For nonhousehold furniture deaths will necessarily increase less than growth
as a whole_ luinber use in 1954 amounted to 0.26 of population.
board-foot per dollar of shipments; in 1952 the Consumption of matches is determined largely
ratio was probably about the same. In view of by the number of people who smoke. It appears
the trends discussed above there is little reason rather doubtful that per capita consumption of
to expect any drastic reduction. Lumber use per matches in the future will be any larger than at
dollar of shipments may be about 0.24 board-foot present. Demand for matches is therefore likely
by 1975 and about 0.22 board-foot by 2000. By to increase in direct proportion to population.
applying these factors to the values of nonhouse- This same proposition may hold with regard to
hold furniture shipments, estimates of future demand for pencils and penholders.
lumber use are obtained. While not many households use more than one

The estimated 1952 lumber consumption in refrigerator, this is one item of equipment still
manufacture of all types of furniture and expected lacking in many dwellings--particularly in rural
use in t975 and 2000--assuming no change in the areas. As disposable personal income rises, output
real price of lumber--are summarized as follows" of refrigerators can be expected to increase some-

what faster than number of households. This
Million board-feet same proposition may hold with respect to laundry

HousehotdNo_househoZ_AU appliances, venetian blinds, and plumbers' wood-furniture furniture furniture

1952 ......................... 1, 780 134 1, 914 work.
1975......................... 2, 440 210 2, 650 Some of the products under consideration are

3, 010 300 3, 310 luxury or semiluxury items. Demand for such2000......................... 3, 650 390 4, 040 goods will probably increase at about the same
The increase during the period 1952-75 would rate as disposable personal income. The products
amount to 38 percent. During the period 1952- in this category include: sports equipment, toys,
2000 it would amount to 73 percent or to 111 musical instruments, radios (including television
percent--depending on whether population is sets and record players), house trailers, wooden-
then near 275 million or in the vicinity of 360 ware, and novelties. It is probable that demand
million, for fixtures, and for signs, scenery, and displays

will also follow the disposable-income trend. All
are used in the selling of merchandise, and vol-

Many Other Manufactured Products ume of such trade is determined largely by con-sumer income.
Require Lumber Demand for agricultural implements is ex-

pected to parallel the trend of farm output; the
Manufacture of the various nonfurniture prod. relationship is direct but subject to trends in

ucts absorbed 1,946 million board-feet of lumber mechanization of agriculture and to farmers'
in 1948. Product-by-product analyses of future income. Recognition of these subsidiary factors,
demand for such a long list of items--and of the however, is hardly necessary for present purposes.
volume of lumber that may be demanded in The remaining assortment of products (ladders,
manufacture of each, is not practicable. Instead, handles, electrical equipment, small boats and
the products are grouped according to whether ships, patterns and flasks, and machinery) does
demand for them is likely to follow (a)the trend not appear to belong in any of the categories
of population growth, (b) trend in _]umber of discussed above. Future output for such products
households, (c) trend of disposable personal in- is estimated strictly on a judgment basis.
come, or (d) trend of farm output. After group- In accordance with the reasoning reviewed
ing in each of these four categories, there is still a above, 1952 consumption and increases in demand
miscellaneous collection of products that do not by 1975 and 2000 are estimated for various
appear to fit very well in any of the four categories, products (table 240). While the results are ad-

The output of boot and shoe findings (last mittedly rough, errors in judgment probably
blocks and the like, used in shoe manufacture) tend to compensa£e. Applying these estimated

increases in product consumption to the quantitydepends on the demand for shoes---determined
largely by number of people and upon the rate of lumber consumed in the 1948 manufacture of
of footwear replacement. As lower-bracket family each product, lumber consumption of 2,150
incomes rise, people tend to own more shoes and million board-feet is indicated for 1952 and 3,400
to replace their shoes more rapidly. Demand million board-feet by 1975. The comparable
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estimates for 2000 are 5,863 million bottrd-feet mates of lumber use in the mimuf&_etuce of non-

or 6,707 million .......depending on level of popular- furniture products (assuming no change in lum-
tion. bet% real p_iee) are as follows:

The foregoing figures, of course, contain .no
adjustments for the expected trend in su.bstitu- _o,_,_-
glen of other timber products for lumber. With feet

allowances of 5 percent for such displacement in. 1952...................................................... 2, 040t975 .............................................................. 2, 890
1952, about t5 percent displacement by 1975, f 4,690
and 20 percent displacement by 2000, the esti- 2000................................... l 5, 370

TABLE 240.--lrmreases of population, number of households, disposable personal income, and farm output
1998-52 ; projections to 1975 and 2000; estimated increases of cons%mpgon of s.pec{fied products 1998-52 ;
and estimated demand in 1975 and 2000

I 2000

Item 1948 1952 1975
With 275 With 360

million million

persons persons

Population
Million persons ......................................... 147 157 215 275 360
Index (1948= 100) ............................................ 100 107 146 187 245
Related items:

Boot and shoe findings ..................................... 100 108 147 195 250
Caskets and burial boxes ............................. 100 103 130 165 200
Matches ............................................. 100 107 143 t87 245
Pencils and penholders ............................. lO0 107 143 187 245
Trunks and other luggage ............................... 100 107 143 187 245

Households
Million he useholds ........................................ 41 46 65 91 101

Index (1948= 100) ..................................... 100 112 159 222 246
Related items:

Refrigerators ............................................... 100 115 165 235 250
Venetian blinds ..................................... 100 115 165 235 250

Laundry appliances ...................................... 100 115 165 235 250
Plumbers' woodwork .................................... 100 115 165 235 250

Disposable personal income

Billion .1953 dollars .......................................... 211 238 441 840 1,015
Index (1948 = 100) .......................................... 100 113 209 398 481
Related items:

Sports equipment ......................................... 100 113 209 398 481
Toys ................................................ 100 113 209 398 481
Radios, ete .......................................... 100 113 209 398 481
Musical instruments .................................. 100 113 209 398 481

Woodenware, novelties .............................. 100 113 209 398 481
House trailers ..................................... 100 113 209 398 481
Fixtures .............................................. 100 113 209 398 481

Signs and displays ................................... 100 1.13 209 398 481

Farm output
Index (1948= 100) ..................................... 100 103 138 186 247
Agricultural implements .................................. 100 103 138 186 247

Miscellaneous
Ladders ......................................................... I00 110 150 200 240
Vehicles ..................................................... - 100 115 210 400 450
Handles ................................................ 100 110 150 200 220
Small boats and ships .................................... 100 105 140 200 220
Electrical equipment ..................................... 100 110 1.75 170 200
Machinery ......................................... 100 110 175 375 400
Patterns and flasks ..................................... 100 110 175 375 400
All others ................................................. 100 110 150 200 250
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p _rojectlons of Demand for Lumber for used in hauling fresh fruits and vegetables from

Manufactured Products fields and orchards to packing plants and in ship-
ments from packing plants to final destinations.
P._e remainder of these factory-made containers

Medium and upper projections of demand for are used in the storage and transportation of a
tvmber in manufacture are obtained by adding large variety of manufactured goods.together the above estimates pertaining to furni- Consumption of lumber by the box factories in
ture and other products. The lower projection is 1.947 amounted to 1,910 million board-feet. The
derived h'om the medium estimates on the assump- corresponding figure for 1954 was 1,416 million
tion that increases in the real price of lumber will board'feet. Estimates for intervening years are
result in substitution of nonwood materials for based on the number of production workers
lumber amounting to roughly 10 percent by t975 employed"
and 25 percent by 2000. In the case of the P_od_ction
medium projection, the estimates imply a 40- L_.,b_r_,_ed _o_ker8
percent increase in use of lumber for manufactured (_l_io,,, employedboard-feet) (number)

products during the period 1952-75, and an 1.947 ....................................... 1,910 44,606
increase of 102 percent during the period 1949_ 1, 381 35, 264
1952-2000" 1950................................. 1,451 36, 504

Million 1951 ............................ 1, 643 39, 891
board-feet 1952 .............................. 1, 543 38, 118

Consumption in 1952 .................................. 3, 950 1954 ............................... _ 1., 416 35, 871

Projections to 1975: _ Includes 652 thousand square feet of lumber-core hard-
Lower ....................................... 5, 000 -wood plywood. Lumber content estimated on the basis

Medium ................................ 5, 500 of 0.85 board-foot per square foot of plywood. Source:
Projections to 2000: Census of Manufactures I954, Bul. MC-24C, pp. 3, 13.

Lower ............................ 6, t00
Medium ............................... 8, 000

Upper ................................ 9, 400 Box-factory consumption in 1.954 was 26 percent
less than in 1947, but box-factory employment de-

LUMBER FOR USE IN SHIPPINg clined slightly less than 20 percent. The reason
for this difference is attributed to tile shift from

Between 10 and 20 percent of the lumber con- nailed wooden containers toward wirebound con-
sumed in the United States is used in the trans- tainers. Most wirebound boxes and crates are
portation and storage of food and manufactured made principally of veneer and some contain no
goods. Lumber used annually for this purpose lumber at all.
during the 1920's amounted to between 4.3 and 6.3 In view of the known shift from wooden con-
billion board-feet. In the depression years of the tainers to fiber cartons, these Census data are
1930's the volume used fell as low as 2.8 billion somewhat surprising. The output of nailed and
board-feet, but had risen again to an estimated 5.0 wirebound wooden containers apparently declined
billion by 1940. The huge overseas movement of less than 20 percent. _33 The nailed or wirebound
military supplies during World War II required wooden container still holds a prominent place in
large quantities of boxes, cases, and crates. It the transportation of fresh fruits and vegetables_
has been estimated that 14.5 billion board-feet of partly because it affords better protection to the
lumber was used in connection with shipping in contents, and partly because it is not weakened
1944. Since the end of World War II, shipping by refrigerator-car moisture. Various alternative
use has varied from 5.0 to a little over 6.0 billion methods of shipping are being developed and used,
board-feetY2 but so fat' with limited application. The wooden

box, case, or crate also has its place in shipment
Major Shipping, Use Is for Wooden of those manufactured goods which require a high

Boxes, Cases and Crates degree of protection. Shipments in freight cars
' normally require more rigid containers than ship-

The output of wooden box factories consists ments in trucks. Goods shipped in tile export
principally of nailed and wirebound wooden boxes, trade usually require strong containers that will
cases, and crates. Part of these containers are not crush when superimposed upon each other in

ships' holds.
_2 All these estimates are subject to considerable margins

of error because complete information on volume of lumber
consumed in shipping uses has never been collected. Only _3aAlthough employment declined almost 20 percent, it
rough estimates have been made with respect to (a)lumber is relatively certain that productivity per man-year in-
that goes into the large quantity of wooden boxes, cases, creased. Taking this factor in.to account, there is a strong
and crates made by container users, themselves--both likelihood that output, in terms of quantity of containers,
industrial and military; and (b) with respect to lumber decreased not more than 10 percents-possibly less. Data
used for "dunnage" to hold cargo in place aboard freight on quantity of various types of containers shipped by box
ears and in the holds of ships. The use-sectors for which factories in 1954 are not available. Comparisons of dollar
Census or other data are available include lumber used by value of shipment are not usable as an index of quantity
the box factories, and lumber used in fabrication of pallets, shipped because of the many price changes.



Several current trends favor the wooden box. scale use of these trucks and other equipmen_ for
The most notable is the widespread adoption of mechanized handling of materials started _n 1938
fork-lift equipment for :moving goods into and when the Navy began experiments in connection
out of storage and for loading arid unloading -_d -,Wlt,.d ltS program to expand, warehouse and port-,
freight cars and trucks. Such labor-saving equip- terminal facilities Success of the experiment
ment can be used most efficiently for goods packed quickly led to adoption of the system by the
in palletized units° Such a unit normally consists whole military establishment. An estimated 90
either of a pallet-mounted wooden box or of a pack million pallets were acquired by the military
of filled containers firmly fastened to a pallet with services during the period 1941 through 1945,
metal strapping. In either ease the box or con- Since the end of World War ][][use of pallets by
tainer-pack must be strong enough to permit pal- private industry has increased very rapidly.
let loads to be superimposed on each other. Where The trend has been greatly stimulated by im-
palletized units can be stacked on top of each provements in fork-lift trucks and other equip-
other by lift truck, there is likely to be an impor- ment for handling materials. It is no exaggera-
tant saving of warehouse space in addition to tion to say that materials-handling technology in
saving of labor, factories and in warehouses has virtually been

While these new methods of materials handling revolutionized during the past decade, The sys-
will certainly not restore the wooden box to its tern is now rapidly expanding to include handling
former dominant position among shipping con- of materials in transportation.
tainers, the substitution of fiber cartons for wooden Pallets vary considerably both in size and
containers will probably be retarded. With the design. The National Wooden Pallet Manufae-
expected increase in national output of goods to turers Association has estimated that, on the
be transported both in domestic and in overseas average, about 25 board-feet of lumber is used
trade the demand for wooden containers can be per pallet and that annual production, chiefly for
expected to expand at least to a moderate extent, use in private industry, has increased from 23
during the next 20 and the next 45 years, million in 1950 to 43 million in 1955:

Estimates of 1940-47 annual quantities of lum- L_,,be_
consumed

ber consumed in fabrication of wooden boxes, Pallets (million
cases, and crates (those made in box factories and wodu_ed _oar_-

(million) feet)

also those made by container users) have been ex- 1950 ...................................... 23 575
tended to 1954 on the supposition that total con- 1951 ................................... 27 675
sumption of lumber for use in fabrication of all 1952 ................................. 33 825

wooden containers, other than cooperage, has 1953................................... 40 1,000
1954 ................................... 36 900

probably followed about the same trend as that 1955_ 43 1,075
i: reported by the box factories (table 241). This ................................

method of estimation indicated that 1952 total Because the palletized handling of materials is
! lumber consumption may have been in the neigh- so new and has been expanding so rapidly, esti-

borhood of 4,300 million board-feet, mates of wood-pallet production in 1975 and by
Estimation of future demand for wooden- 2000 must rest almost entirely on judgment. As

container lumber by statistical methods does not the use of pallets extends into transportation,
appear practicable partly because the influence demand can be expected to increase. Once a
of World War II is so strongly reflected in the saturation point is reached, pallet output would
data available, and partly because the prospec- be expected generally to keep pace with the in-
tire influence of new material-handling technology creases in output of merchandise, and to supply
is such an imponderable factor, the necessary replacements for wornout pallets.

The medium projection of 1975 demand for Little is known, however, about what the average
lumber in wooden containers is estimated at service life of pallets will be.
5,800 million board-feet. That amount would In view of these considerations, demand for
be about 35 percent above the estimated 1952 pallets may increase to around 70 million per year
consumption but somewhat below estimated 1946 by 1975. With the anticipated further large in-
consumption. Medium projected demand in 2000 crease in output of merchandise, and a larger stock
is estimated at 7,000 million board-feet and upper of pallets to maintain, output by 2000 may be in
projected demand at 7,500 million. These latter the neighborhood of 150 million or 175 million
figures imply increases of about 20 and 30 percent per year. Since the material used in pallet manu-
over the 1975 estimate, facture is chiefly the lower grades of hardwood,

lumber should have no great difficulty in main-
More Pallets Required as Materials raining its present position as the principal pallet

Handling Becomes Mechanized material.
Based on the foregoing line of reasoning, the

The pallet is an offshoot from the invention and medium projections of demand for pallet lumber
successful operation of the fork-lift truck. Large- (allowing for some reduction in lumber used
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TABLE 241.--Estimated total volume of lumber used lumber is normally used for all types of dunnage.
in fabrication of nailed and wirebound boxes, This estimate is probably somewhere near the
cases, and crates, specified years, 19_0-5_ actual consumption, but there must be a consider-

able year-to-year fluctuation of quantity used.
Lumber Index Changes in methods of shipping certain heavy

Total used by of box- merchandise, such as automobiles, tend to reduce
Year lumber box fac- factory the quantity of dunnage required in railroad _rans-

use tories consump- portation The expansion of United States over-tion "
seas exports of manufactured goods, on the other
hand, probably increases the amount of dunnage re-

Million Million (1947= quired in that trade. Since export trade in manu-
bd.-ft, bd.-ft. 100) factured goods is expected to increase substantially

1940 ................. 4, 515 .......................
1941 ................ 5, 732 ..................... by 1975 and 2000, medium demand for dunnage
1942.................. 9, 122 ..................... lumber has been projected at 1.2 billion board-
1943................ 12,080 .................... feet in 1975 and both medium and upper pro-
!944................... 11,762 .................... jetted demands are the same at 1.5 billion by 2000.
1945................ 10, 765 ...................... While these figures involve increases of 20 per-1946 ................ 5, 859 ........................
1947 ................ 5, 300 1,910 100 cent by 1975 and of 50 percent by 2000, both imply
1949................ 3, 816 1,381 '72 a rather drastic reduction of dunnage use per ton
1950 ..................... 4, 028 1,451 76 of merchandise moving through the channels of
1951 ................. 4, 558 1, 643 86 domestic and export commerce.1952 ........... 2 .... 4, 293 1,543 81
1954 ................ 3, 922 1, 416 74

Projections of Demand for Shipping
Source: Estimates for 1940-47, U. S. Department of

Commerce, Containers and Packaging, December 1948. Lumber
Box-factory consumption 1947 and t954, Census of Man-
ufactures 1954, Bul. MC-24C, 1957. Data not available The above series of estimates of ]umber used in
for years prior to 1947. connection with shipping, added together, total

the medium and upper projections to 1975 and
per pallet) is 1,700 million board-feet by 1975 2000. The lower projection provides estimates
and 3,500 million board-feet by 2000. The upper 15 percent below the medium projection for 1975
projection for 2000 is 4,000 million board-feet, and 35 percent below the medium projection for
The increase during the period 1952-75 is 106 2000, resulting from the assumption that there will
percent--but 30 percent of that long-term increase be a substantial increase in the real price of lumber.
had already occurred during the period 1952-55. The medium projection for 1975 is 42 percent
The projected further increase during the period above 1952 consumption and for 2000 it is 96
1975-2000 would amount to about 106 percent or percent above"
to 135 percent--depending on growth of popula- M_monboard-
tion and of the Nation's economy, r_t

Consumption in 1952 ............................. 6, 125

Lumber Is the Principal Material Used Projections to 1975:
Lower ...................................... 7, 400

for Dunnage Medium ................................... 8, 700
Projections to 2000:

Dunnage is the wooden bracing and blocking Lower ..................................... 7, 800
used to prevent cargo from shifting during transit Medium ..................................... 12, 000
in freight cars and ships. Lumber is the principal Upper ..................................... 13, 000

material used for this purpose.
Information on quantity of lumber consumed TRENDS IN LUMBER PRICE AND

annually as dunnage is incomplete. The last
survey of wood used in manufacture indicated CONSUMPTION

that manufacturing establishments used 612 mil- Lower projected demand for lumber assumes a
lion board-feet of dunnage lumber during 1948. TM substantial increase in price relative to competing
This probably included about all the dunnage
used in freight cars, but probably not much of that materials and is based on an analysis of trends in
used in loading ships. It has been estimated lumber price and consumption. To obtain some
from time to time that 1 billion board-feet of conception of the possible impact of price-changeon quantity of lumber consumed in the past, the

134 U. S. Forest Service, Wood Used in Manufacture long-term trend in average lumber price can be
1948, pp. 62 and 63. Washington,.D.C. 1951. compared with the long-term trend in lumber

43929{i 0---58-----28
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consumption. 13_ But in order to make such a of ]umber price is deflated by use of the all-corn-
eompamson m any meaningful way, several modity price index. The result of this procedure
changes in the form of basic data are required, is an index of _'_reat -price." The increase in the

real price of lumber between the years 1900 and
Real Price Increased 19@Percent, 19@@- 19,52 was 190 percent (table 242).

1954 _oth.er measure of price change is "relative
price" the relationship of lumber price to the

The index of annual average ]umber price re- price of those materials with which lumber is in
fleets change, not only in the price of lumber itself, price competition. But precise statistical measure-
but also change in buying power of the dollar, In merit of the relative price of lumber requires basic
order not to confuse one with the other, the index information not presently available

A properly weighted composite price of those
,s5 Analyses of the apparent impact of price changes (and materials actively m price competition with lum-

associated factors) on quantity of a product consumed re-

quire reasonably accurate price and consumption data-- ber depends on informatio 2_about,+ the qu_tity--
of

extending over a considerable period of time. Historical each material which actually does compete with
data for certain species, grades, and sizes of lumber are lumber. Portland cement, for example, used in
available. The diffieutty lies in the absence of correspond- concrete-slab foundations of houses, is in direct
ing information (by species, grade, and size) on end-use
consumption of lumber. Most of the end-use consumption competition with lumber; cement used in the pay-
data available are for certain years only, and seldom indi- ing of highways is not competing with lumber.
eate species or grade of lumber consumed. This gap in There is the further complication that lumber used
fundamental knowledge seriously limits the practicable
analyses that can be made regarding impact of price for concrete forms is a complement of cement--not
change on quantity of lumber consumed, a possible substitute for cement. Since a large part

TABLE 242.--indexes o/ average lumber price and real price, 1900-195/+

[1926= 100]

Real price of lumber Real price of lumber
Annm
avera_

Year Index Year price, Index
smoothed lumbe smoothed

by 3-year inde: Index 2 by 3-year
moving moving
average average

1900 ......................... 1928 ............... 90. 96. 6
1901 .............. 68.5 1929 ............. 93. 97.1
1902 ................... 69.8 1930 ............ 85. 97.7
1903 .................... 69.2 1931 ............... 69. 94.6
1904 ..................... 70.2 1932 ............... 58. 97.6
1905 ............. 74.4 1933 ................ 70. 103.5
1906 ............ 78.7 1934 ................ 84. 1,07.5
1907 ................ 80.9 1935 ................ 81. 107.6
1908 ................ 76.5 1936 ................ 87. 108.5
1909 .......... 72.7 1937 .............. 99. 111.5
1910 ................... 71.3 1938 .............. 87. 115.9
1911 .................... 71.9 1939 ............... 93. 121.0
1912 ................ 74.8 1(}40 ............... ]L9 78. 130.7
1913 ............................ 74.8 1941 ............... _.5 87. 135.2
1914 ................... 73.6 1942 ................... 3L8 98. 137.3
1915 ...................... 69.3 1943 ................. t:1.4 103. I39.7
1916 ...................... 65.3 1944 ............... 53.3 104. 143.7
1.917 ................. 63.1 1945 .................... 55.1 105. 147.1
191.8 ................... 68.8 1946 .................. 78.4 121. 158.8

1.919 ........ 84.0 1947 ................. _.6 152. 173.2

19211920......................... 100.93"22 19491948.............................. 86: 0 155.165. 192.3t85. 6

1922 .................................. 101.6 1950 ........... 27 4 161. 194. 2

1923 ............. 100.16 111._ 105. 0 1951 ................. 51[ 179. 198. 4
1924 ................ 98. 101. 103. 2 1952 ............. 44 4 174. 196. 7

1925 ................ 103.5 97.2 99.5 1953 ............. 4_[ 172. [ 196.31926 ......................... 100. 100. 98. 3 1954 .............. 3 . 2 172 ...........
1927 95. 4 97. 6 97. 1 L

U. S. Department of Labor, Bureau of Labor Statistics. 2 Obtained by dividing annual lumber-price index by
corresponding all-commodity price index.



of cement consumption is either noncompetitive or price of lumber rose much more rapidly than price
complementary in relation to lumber, a composite of all ¢omrnodRies, but from 1950 through 1954
price h_ which Portland cement is weighted by they have maintained about the same relationship.
total consumption would be biased. The relation of lumber price to price of mate-

Numerous other examples could readily be cited, rials in direct competition with lumber appears to
Hence measurements of relative price on the basis have been less stable. During the period 1926
of data now available may be roughly indicative, through 1931, price of competing materials de-
but this is about all that can be claimed for them. ctined less than lumber price. Marketwise, lure-
The relative price of lumber bears a strong re- ber appears to have had a substantial price ad-
semblance to lumber's real price (table 243). vantage by 1931, but the advantage waned quite

In general, price of lumber and price of all corn- i_pidly and had disappeared entirely by 1937.
modities maintained a fairly constant relationship From then until 1948 lumber price increased
from 1926 th_'ough 1933. From 1934 through 1960 much faster than price of competing materials.

But that progressive development of more and

TABLE 243. Price of lumber in relation to price of more disparity came to a halt in 1949. From
certain materials in price competition with lumber, ttlen until 1954 the price disadvantage of lumber,
1925-54 marketwise, tended to lessen. Relative price of

lumber and real price of lumber have been tendhlg
[1926-100] to converge as they had done in the early 1940%.

Real price is a better measure than relative
Relative price of price for three reasons. (a) Measurements ofAnnual lumber

Annual average real price are the more reliable. (b) Real-price
average price of data are available for a longer period of time.

Year price of certain Index (c) Since the rough data available indicate that
lumber competing smoothed relative price and real price have had a fairly
index material 1 Index 2 by 3-year

moving strong resemblance during the period 1925-54,

_9__8_I average substitution of the one for tim other would ap-

....... parently not invalidate comparisons of long-term

1925 ....... 100. 6 100. 8 . real-price trends against long-term consumption
1926 ....... 100. o lO0. o 100. 0 98. 7 trends.
1927 ....... 93. 1 96. 7 96. 3 96. 7

1928 ...... 90. 5 96. 6 93. 7 93. 4 Relative Consumption Decreased1929 ........ 93. 8 103. 9 90. 3 89. 8
1930....... 85.s 100.5 85.4 82.3 66 Percent, 1900-1054
1931 ....... 69. 5 97. 6 71.2 73. 6
1932 ......... 58. 5 91. 1 64. 2 75. 0
1933 ...... 70. 7 78. 8 89. 7 84. 0 During the period 1900 through 1952, popula-
1934 ........ 84. 5 86. 2 98. 0 93. 0 lion of the United States more than doubled and
1935 ....... 81. 8 89. 6 91.3 95. 9 national economic output increased fourfold.1936 ........ 87. 0 88. 5 98. 3 98. 5
1937 ........ 99. 7 94. 1 106. 0 99. 6 Per capita consumption of goods and services
1938 ........ 87. 4 92. 5 94. 5 101.0 in general has increased in accordance with rising
1939 ....... 93. 2 90. 9 102. 5 104. 2 standards of living, and this has involved a sub-
1940 ........ 102.9 89. 1 115.5 117. 7 stantial increase in per capita consumption of1941 ....... 122. 5 90. 6 135. 2 131.4
1942 ....... 132. 8 92. 6 143. 4 142. 7 basic raw materials. The relevant re.ensure of
1943 ......... 141, 4 94. 5 149. 6 152. 4 lumber consumption is therefore not simply per
1944 ...... 153. 3 93. 4 164. 1 157. 3 capita lumber consumption but rather per capita
1945 ........... 155. 1 98. 0 158. 3 164. 0 lumber consumption in relation to per capita1946 .............. 178. 4 105. 1 169. 7 189. 1
1947 ........ 277. 6 116. 0 239. 3 217. 9 consumption of the cluster of materials which
1948 ..... 313. 0 127. 9 244. 7 233. 6 includes lumber and all materials that have been.
1949 ...... 286. 0 132.0 216.7 233. 5 or economically could have been, substituted
1950 ....... 327. 4 137. 0 239. 0 231, 9 for lumber. La6 Data on the trend in per capita
1951 ........ 351. 4 146. 4 240. 0 238. 2

1952 ........ 344. 4 146. 1 235. 7 233. 4 la6 Hypothetically, the volume of lumber consumed1953 .......... 341, 0 151. 9 224. 5 224. 6
1954 335. 2 157. 0 213. 5 annually could have remained constant through this

...................... whole period with price continually rising. Per capita
consumption of lumber, under such conditions, would

' Includes Portland cement, concrete block, common have been declining. Less and less lumber would have
building brick, light-colored facing brick, hollow building been used per unit of economic output. Continuous
tile, structural steel, reinforcing steel bars, building sand, decline in per capita lumber consumption is entirely
building gravel, crushed stone, insulating board, and consistent with concurrent rise in price of lumber. But
Douglas-fir plywood. From 1947 on it includes steel the simple decline in per capita consumption of lumber
window sash, rubber and asphalt tile, and asbestos-shingle does not indicate the full extent to which lumber has been
siding, displaced by substitute materials nor does it indicate

2 Obtained by dividing the lumber price index by the the full impact of price and nonprice factors on quantity
corresponding competing-materials price index, of lumber consumed.
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consumption of that particular cluster of materials this sharp price increase, t}aere was also a moderate
are not available. However, lumber and its rise in relative consumption° F_m 1926 through
substitutes are widely used throughout th,e 1932 real price remained almost constant, but
economy. It is reasonable to assume that per relative consumption took a steep dive_
capita consumption of this cluster of materials Throughout the last half of the 1930's and up
has followed a trend roughly similar to the trend to the end of the 1940's, real price climbed upward
in per capita consumption of all the physical- on a fairly steep and even grade. This upward
structure materials, including lumber and all trend, came to a halt in 1952 and had not resumed
its substitutes, again as of 1955. Relative consumption of lure-

The index of relative consumption of lumber, bar, on the other hand, has wavered both upward
obtained by dividing index numbers of annual and downward but with considerable net decrease
per eapita consumption of lumber by the eor- since the late 1930's. It leveled off in 1934-35,
responding index numbers of per capita eonsump- and then dropped sharply in 1936 and mod-
tion of physieal-strueture materials, shows a erately in 1937-38. Defense construction pulled
decrease of 66 percent between 1900 and 1952 lumber consumption upward again and held it
(table 244). Thus, the long-term upward progres- about constant from 1939 through 1943. Wartime
sion of real price and of relative price of lumber curtailment of all deferrable construction pushed
has been matched by a long-term downward it downward, moderately but steadily, from 1944
progression in relative consumption, through 1948. The pos[-World War II construe-

This broad generalization of the 52-year priee- tion boom raised consumption somewhat in
consumption relationship, however, does not 1949-52.
hold for several of the shorter periods within
that time span (fig. 118). During the 1900's and
1910's, for example, relative consumption of Past Consumption Decrease Chiefly
lumber was decreasing about as rapidly as at Due to Real Price Increase
any time in the whole period. There had been a
considerable rise in real price between 1904 and Tracing out these relationships of price to
1907, but from this latter year until 1917 real consumption shows that short-run variations in
priee was generally moving downward. From the quantity of lumber consumed are not direet
about the end of World War I until 1923, real and eoneurrent reflections of the rise and fall of
price shot up more rapidly than at any other time lumber price. But the general relationship
during the 52-year period; but concurrent with indicates that the increase of real price has

Figure 118



TABLE 244.--Indexes of relative consumption of lumber, 1900-1952

Per capita con-
Per capita con- sulnption of alt Relative consumption

sumption of lumber physical-structure of lumber
material

Estimated

consump-
Year tion of Index

lumber ' smoothed

Index Index Index 3 by 3-y.ear
Quantity (1926= Quantity _ (1926= (1926= moving

100) 100) 100) average
(1926 =

100)

Billion Board- Billion

bd.-ft, feet units
1900 ............................. 41 539 163 26 89 183 ..........
1901 ............................. 42 535 162 25 85 191 177
1902 ............................. 42 530 161 30 103 157 171
1903 ............................. 42 521 158 28 95 166 156
1904 ............................. 42 505 153 30 104 147 155
1905 ............................. 42 506 153 29 100 153 150
1906 ............................. 45 527 160 31 106 151 156
1907 ............................. 45 514 156 28 96 163 154
1908 .............................. 41 460 139 27 94 148 153
1909 ............................. 44 482 146 29 99 147 145
1910 ............................. 43 470 142 30 102 139 141
1911 ............................. 41 440 133 28 96 138 138
1912 ............................. 43 453 137 29 99 138 139
1913 ............................. 42 432 131 27 93 141 132
1914 .............................. 39 390 118 29 100 118 128
1915............................. 37 365 iii 26 88 126 122
1916.............................. 40 389 118 28 96 123 117
1917............................. 36 346 105 30 102 103 108
1918 ............................. 32 306 93 28 94 99 107
1919............................... 34 325 98 26 83 118 104
1920............................... 35 325 98 30 104 94 110
1921 .............................. 28 263 80 20 67 119 110
1922 ............................. 35 317 96 24 81 118 116
1923 ............................. 40 362 110 29 98 112 114
1924 ............................. 38 337 102 27 92 111 110
1925............................. 40 347 105 29 99 106 106
1926 ............................. 39 330 100 29 100 100 103
1927 .............................. 36 302 92 26 89 103 101
1928 .............................. 38 313 95 28 94 101 97
1929 ............................. 34 278 84 28 97 86 92
1930 ............................. 30 244 74 24 82 90 80
1931 ............................. 21 172 52 23 80 65 76
1932 ............................. 17 139 42 16 56 74 72
1933 ............................. 19 148 45 17 58 77 79
1934 ............................. 18 140 42 14 50 85 80 .
1935 ............................. 23 184 56 21 70 79 81
1936 ............................. 26 200 61 23 78 79 72
1937 ............................. 26 200 61 31 106 57 68
1938 ............................. 24 182 55 23 80 69 66
1939 ............................. 28 217 66 27 91 72 72
1940 ............................. 34 260 79 31 104 76 71
1941 ............................. 36 271 82 37 126 65 73
1942 ............................. 44 325 98 37 127 77 73
1943 ............................. 39 283 86 33 112 77 73
1944 ............................. 35 250 76 34 116 65 69
1945 ............................. 31 219 66 30 102 65 66
1946 ............................. 34 237 72 31 106 68 66
1947............................. 34 235 71 32 109 65 64
1948............................. 36 248 75 38 128 58 62
1949............................. 34 231 70 33 113 62 63
1950............................. 41 270 82 34 117 70 I 66

1951............................. 39 253 77 34 117 66 I 661952............................. 42 264 80 38 130 62 ..........

'Forest Service estimates. 3 Obtained by dividing index numbers for annum per
2 Constant-dollarquantity unitsat 1935-39 prices. U.S. capita consumption of lumber by corresponding index

Department of Commerce, Bureau of the Census. Raw numbers for annual per capitaconsumption of allphysical-
Materials in the United States Economy 1900-1952, p. 60. structure materiMs.
Washington, D. C. 1954.



probably been the major factor responsible for of real°price increase _o relatives.consumption
the decrease of relative consumption° The decrease for the period was thus approximately
1948-52 average real price of lumber was 93,8 2 to 1o In other words a 2-percent increase in
percent above 1926, representing a 2.8 percent real price has been associated with a t-percent
average increase per year. The corresponding decrease in relative consumption (fig. 119)..
decrease in relative consumption amounted to This ratio, of course, does not mean that price
36.7 percent, or 1.93 percent per year. The ratio has affected consumption to just this extent. It

Figure 119
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iSquitepossiblethatpartof the decreasein con- analysesof theprice-demandrelationshipellthat
sumption has been due to some deteriorationin basis. Therefore,tilelowerprojectionismade in
the quality of lumber, to the ways in which hmber terms of lumber demand for all uses. It is derived
has been marketed, to technological changes that from the medium projection on the assumption
have nothing to do with lumber as such, and to that the 1926 to 1948-52 relationship between
changes m consumer preference. Conversely, real price and relative consumption would con-
there are some indications that demand for lumber tinue to hold during the period 1948-52 through
has become less sensitive to price-increase with 1975 and from 1948-52 through 2000. Under
the passage of time, possibly because (a) substitu- this assumption, the real price of lumber would
Lion of other materials for lumber has become be expected to increase by 38 percent in the 1948-
progressively more difficult, technologically and 52 to 1975 period and by 97 percent in the 1948-52
economically, (b) important complementary rela- to 2000 period (table 245). Consistent with these
tionships between lumber and other materials increases in real price, the lower projected demand
have been developing, (e) consumer preference for for lumber in 1.975 is estimated at about 48 billion
a material long in use tends to be stable, and (d) board-feet and in 2000 at 55 billion, or 14 and 30
the efficiency of lumber marketing has improved, percent less, respectively, than medium projected
Unfortunately, there is no way to distinguish their demand.
impact from the impact of rising price. These lower projections of lumber demand, of

But whatever the actual effects of these inter- course, imply some pretty drastic losses of market
acting influences have been, the experience of the to the lumber industry. In new residential con-
past 20 years shows quite clearly that demand for struetion, for example, average lumber use per
lumber is no timid creature that retreats with dwelling unitwould decline from 10,000 board-feet
every advance in price. Quite to the contrary, in 1952 to 7,700 in 1975 and to 6,200 board-feet
demand for lumber has displayed an amazing by 2000. In new nonresidential construction, the
vigor and toughness in the face of advancing price, reduction would be from 0.279 board-foot per

dollar of expenditure in 1952 to 0.169 board-fooL in
Substantial Price Rise Assumed for 1975 and to 0.119 board-foot in 2000. Reductions

Lower Projections in lumber use for residential and nonresidentialmaintenance and repair would be in like proper-
The lack of year-by-year information, on lumber Lions. The railroads would have to get along in

consumption by prineipM end-uses, precludes 1975 with no more lumber than they used in 1952,

TABLE 245. Relationship of lumber consumption to lumber price 1926 to 19.$8-52; lower projections to
1975 and 2000

Actual Projections
Item

1926 1948-52 1975 2000

Lumber consumption or projected demand:
Total, billion board-feet .......................................... _ 38. 8 _ 38. 4 47. 6 54. 8
Per capita, board-feet ............................................ 330. 0 253. 0 211.0 199. 0

Index, 1926= 100.0 ................................................ 100. 0 76. 7 67. 0 60. 3
Index, 1948-52=100.0 ...................................... 130. 4 100. 0 87. 4 78. 6

Physical-structure materials input per capita, units ...................... 2 29. 2 2 35. 4 38. 6 44. 4
Index, 1926=100.0 ................................................ 100. 0 121. 2 132. 2 152. 1
Index, 1948-52-----100.0 .................................................... 82. 5 100. 0 109. 1 125. 5

Relative consumption of lumber:
Index, 1926= 100.0 ................................................... 3 100. 0 a 63. 3 50. 7 39. 6
Index, 1948-52-----100.0 ............................................. 158. 0 100. 0 80. 1 62. 6

Average annual price of lumber:
Index, 1926= 100.0 .............................................. 4 100. 0 4 324. 4 ......................

Real price of lumber:
Index, 1926--100.0 .............................................. _ 100. 0 _ 193. 8 267. 6 381.0
Index, 1948-52= 100.0 ........................................ 51.6 100. 0 138. 1 196. 6

Forest Service estimates. 4 U. S. Department of Labor, Bureau of Labor Statistics,

Quantity units measured in constant dollars at 1935-39 Index of Wholesale Prices.
ices; Bureau of the Census, Raw Materials in the United 5 Obtained by dividing the index number for lumber

tales Economy, 1900-1952, p. 60. Washington, D.C., prices by the corresponding all-commodity price index
1954. number.

3 Obtained by dividing the index number for per capita
consumption of lumber by the corresponding index number -,
for per capita physical-structure materials input.
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and with only a little more than th.at gmount in softwoods are preferred in all construction uses°
2000. Lumber use per dollar of expenditure for _[Iardwoods are preferred for raih'oad ties. flooring,
new farm service buildh_gs would be d.ow.a from furniture, and many other manufactured products.
the estimated 3.0 board-feet per dollar in 1952 to For many end uses either softwood or hardwood
about 2.6 board-feet in 1975 and to 2.3 board-feet lumber can be utilized, if pas_, preferences con-
in 2000. Lumber use per dollar of household tinue, the distrfbution of future demand for soft-
furniture shipments would have to decline much -wood and hardwood lumber may be as follows"
more than it has heretofore, and the same would Milk,o%_o_d-I_

be true for other manufactured products. There zo/twoo_zHardwood Total
would also have to be some rather drastic curtail- Consumption in 1952 ........... 33, 408 8, 054 41, 462
ments of lumber use in shipping. Projections to 1975:

Lower ..................... 36, 800 10, 800 47, 600
Medium ..................... 42, 400 13, 100 55, 500

SUMMARY OF LUMBER-DEMAND PROJEC- Projections to 2000:
TIONS Lower ..................... 41, 100 13, 700 54, 800

Medium .................. 58, 900 20, 100 79, 000

Medium projected demand for lumber in the Upper ....................... 67, 000 23, 000 90, 000
United States is estimated at 55.5 billion board-
feet in 1975 and about 79.0 billion in 2000 (table FUTURE DEMAND FOR PULPWOOD
246). These estimates assume a population of 215
million by 1975 and 275 million by 2000 and sta- Pulpwood consumed during 1952 in the form of
bility in the relative price of lumber and competing paper, paperboard, and nonpaper products of
materials. But if the population should reach 360 woodpulp (principally rayon fiber) accounted for
million by 2000, and also assuming no change in about 27 percent of all industrial wood consumed
relative prices, lumber demand may be about 90.0 in the United States. In 1900, it accounted for
billion board-feet, only about 2 percent of industrial-wood consump-

If, on the other hand, population reaches the tion. Pulpwood consumption (including wood
levels indicated above, but prices of lumber con- equivalent of imported pulp and paper) has in-
tinue to rise considerably faster than prices of creased from about 2 million cords in 1900 to 35
competing materials, lumber demand may be million cords in 1952 and to 42 million cords in
about 48.0 billion board-feet by 1975 and 55.0 1955 (table 247 and fig. 120).
billion by 2000. These lower projections are 14 Future demand for pulpwood is largely de-
and 30 percent less, respectively, than medium pendent upon future demand for paper, paper-
pr?jected demand and reflect an assumed real- board, and various nonpaper products of wood-
price increase of lumber of 35 to 40 percent during pulp (fig. 121). Demand for these end products,
the period 1948-52 to 1975 and 90 to 100 percent in turn, depends chiefly on whether population
by 2000. rises to 215 million in 1975 and 275 or 360 million

In 1952, about 33.4 billion board-feet of soft- in 2000 and whether gross national product rises
wood lumber were consumed and about 8.1 to $630 billion in 1975 and $1,200 billion or
billion board-feet of hardwood. In general, the $1,450 billion in 2000, in terms of 1953 dollars.

TABLE 246. Estimated consumption oJ lumber by specified end uses, 1952; projections of demand to 1975
and 2000

[Million board-feet]

Estimated Projected 1975 demand Projected 2000 demand
Use class 1952 .......

consump-tion Lower Medium Lower Medium Upper

Construction:
Residential, including farm ................ 13, 010 15, 300 18, 000 15, 400 22, 000 26, 000
Nonresidential, excluding railroad and farm_ 5, 400 5, 900 7, 400 8, 000 13, 400 16, 000
Maintenance and repair__ 5, 700 6, 400 7, 600 8, 000 12, 200 13, 500
Railroad .................................. 2, 000 2, 000 2, 400 2, 300 2, 900 2, 900
Farm service buildings 4, 500 4, 800 5, 000 6, 000 7, 000 7, 400
Mining uses ........ 780 800 900 1,200 1,500 1, 600

Total construction ......................... 31,390 35, 200 41,300 40, 900 59, 000 67, 600
Manufacturod products ...... 3, 950 5, 000 5, 500 6, 100 8, 000 9, 400
Shipping ........................ 6, 120 7, 400 8, 700 7, 800 12, 000 13, 000

• Total end uses ......................... 41,460 47, 600 55, 500 54, 800 79, 000 90, 000



Figure 120

The procedure is first to obtain estimates of pulp required for nonpaper products. Finally,
total medium and upper demand for paper and the medium and upper projections of demand for
paperboard under the various population and gToss pulpwood are derived directly from the estimates
national product assumptions and the assumption of demand for woodpulp. The lower projection
that there will be no change in the prices of these of demand for pulpwood is approximated from
products relative to the prices of competitive the medium projection on the assumption of a
materials. The next step is to determine the substantial rise in relative price. No estimates
quantity of woodpulp required to meet these are made of lower level demand for paper and
demands and to estimate the quantity of wood- paperboard, or of requirements for woodpulp.
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TABLE 247.-Apparent consumption oJ pulpwood in the United States by source, selected years, 1899-1955
[Thousand cords]

Pulpwood logs and bolts Pulpwood equivalents 2

Year Total
Domestic Net im- Net wood- Net paper

production ports Total i pulp and board Total
import imports

1899 ............. ................. 1,966 1, 617 369 1,986 56 _76 3 20
1904 ............................. 3, 242 2, 477 574 3, 051 261 3 70 191
1905 ............................. 3, 375 2, 547 645 3, 192 265 3 82 183
1906 ............................. 3, 866 2, 922 739 3, 661 310 3 105 205
1907 ................................. 4, 321 3, 037 925 3, 963 442 a 84 358
1908 ............................. 3, 674 2, 652 695 3, 347 370 3 43 327
1909 ............................... 4, 547 3, 208 794 4, 002 560 _ 15 545
1910 .............................. 4, 874 3, 147 948 4, 094 773 7 780
1911 ............................. 5, 181 3, 390 938 4, 328 857 34 853
1914 ............................... 5, 795 3, 641 830 4, 471 1, 028 296 1,324
1916 ............................... 6, 656 4, 445 784 5, 229 997 430 I, 427
1917 ................................ 6, 835 4, 706 774 5, 480 989 366 I, 355
1918 ............................. 6, 566 4, 506 745 5, 251 862 453 1, 315
1919 .............................. 6, 752 4, 446 1, 032 5, 478 924 350 I, 274
1920 ............................... 8, 240 5, 015 1, 100 6, 114 I, 561 565 2, 126
1921.......................... 6,621 3,740 817 4,557 I,182 882 2,064
1922 ............................. 9, 022 4, 499 1, 050 5, 549 2, 219 i, 254 3, 473
1923 ............................. 9, 957 4, 637 1, 236 5, 873 2, 406 1, 678 4, 084
1924 ............................. I0, 194 4,720 I,048 5,768 2,714 i,712 4,426
1925 ............................. I0, 778 5, 005 i, 088. 6, 094 2, 899 i, 785 4, 684
1926............................. 12, 106 5,490 I,277 6,766 3,067 2,273 5,340
1927 ............................. 12, 206 5, 527 i, 224 6, 751 3, 010 2, 445 5, 455
1928 .............................. 12,928 5,795 i,366 7, 160 3, 154 2,614 5,768
1929 ............................... 13, 989 6, 412 1,233 7, 645 3, 348 2, 905 6, 253
1930 ............................. 13,188 6,099 I,096 7, 196 3,238 2,754 5,992
1931 ............................. 12, 075 5, 985 738 6, 723 2, 833 2, 519 5, 352
1932 .............................. 10, 487 4, 891. 742 5, 633 2, 643 2, 211 4, 854
1933 ............................. 12,240 5,964 618 6, 582 3,451 2,208 5,659
1934 ............................. 12, 549 5, 980 817 6, 797 3, 073 2, 679 5, 752
1935 .............................. 13, 810 6, 591 1, 037 7, 628 3, 252 2, 930 6, 182
1936 ............................. 15, 966 7, 527 I, 189 8, 716 3, 838 3, 412 7, 250
1937 ............................... 18,286 8,895 I,499 I0,394 3,823 4,069 7,892
1938 ............................. 14, 902 7, 953 L 24! 9, 194 2, 928 2, 780 5, 708
1939 .............................. 17, 387 9, 735 ], 081 i0, 816 3, 452 3, 119 6, 571
1940 ............................. 18, 026 12, 369 I, 374 13, 743 i, 306 2, 977 4, 283
1941 ............................. 21, 450 14, 176 2, 208 16, 579 1, 473 3, 398 4, 871
1942 ................................ 22,259 14,902 2, 158 17,275 I,524 3,460 4,984
1943 ................................ 20, 455 13, 580 1, 676 15, 645 1, 793 3, 017 4, 810
1944 ............................. 21, 150 15, 349 1,630 16, 758 1, 543 2, 849 4, 392
1945 ............................... 22, 976 15, 253 i, 688 16, 913 2, 971 2, 912 5, 883
1946 ............................. 25, 127 16, 982 1,942 17, 818 3, 220 4, 089 7, 309
1947 .............................. 28, 318 18, 542 1, 998 19, 714 3, 972 4, 632 8, 604
1948 ............................. 30,297 20, 026 2,268 21, 189 3,789 5,319 9, 108
1949 ............................. 28, 464 17, 619 1, 639 19, 945 2, 973 5, 546 8, 519
1950 ............................. 33, 659 20, 712 ........ 1,807 23, 627 4, 158 5, 874 I0, 032
1951 ............................... 36, 158 25, 128 2, 637 26, 522 3, 875 5, 761 9, 636
1952 ............................. 35, 419 25, 065 2, 293 26, 476 3, 105 5, 838 8, 943
1953 ............................. 37, 773 26, 319 1, 537 28, 140 3, 583 6, 050 9, 633
1954 ............................. 38, 056 26, 972 I, 583 29, 436 2, 850 5, 770 8, 620
1955 ............................. -..........41,-923 ..... 30, 894 I, 868 33, 332 2, 755 5, 836 8, 591

i Includes changes in stocks for all years 1941 through 2 Converting factors used were as follows:
1955. Individual items may not add to total because of Newsprint ................... 1 ton----1.27 cords
rounding. Other paper .................. 1 ton----1.50 cords

Paperboard .................. 1 ton-= .69 cords
Source: 1939 and 1941-55, U. S. Department of Corn- Sulfite pulp .................... 1 ton:2.05 cords

merce, Bureau of the Census. 1899-1938 and 1940, U.S. Sulfate pulp .................. 1 ton-=1.78 cords
Department of Agriculture, Forest Service and American Soda pulp .................... 1 ton=2.10 cords
Paper and Pulp Association, Statistics of Paper, reporting Groundwood pulp ............. i ton-----1.01 cords
statistics of the Bureau of the Census. Other pulp ................... 1 ton----1.02 cords

3 Net exports.
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PAPER AND PAPERBO_

Between 1.899 and 1955, per capita consumption
of paper increased from 47 pounds to 233 pounds,
or 396 percent. 137 During the same period, per
capita consumption of paperboard increased from
11 pounds to 187 pounds, or 1,600 percent. The
combined consumption of the two products ex-
ceeded 100 pounds per person by 1914, 200
pounds by 1930, and 300 pounds by the late
1940's; today it is well over 400 pounds per person.

Paper Consumption Related to Gross

National Product and Population

Paper is one of the most universally used
materials in our economy. Apparent annual
consumption has increased from about 1.8 million
tons in 1899 to about 19.2 million tons in 1055, an
increase of 982 percent in 56 years (table 248).

Thus it is not surprising that the trends in the
consumption of paper bear a close relation to the
trends in gross national product and population? 3s
The two periods in which paper consumption
departed from what appear to be its usual rela-
tions to gross national product and population
were the depression years 1932-34 aim the World
War II years, 1942-45 (fig. 122).

The relationship of paper consumption to popu-
lation and to gross national product during the
period 1014-55 (but excluding 1032-34 and
1942-45) indicates that medium projected demand
for paper may rise to 32.2 million tons by 1975
and to 55.0 million tons by 2000. Upper projected
demand may rise to 70.0 million tons by 2000.

The medium and upper projections of total
demand for paper in 1975 and 2000 conceal varia-
tions in consumption of the individual grade
classes of paper. Yet these variations are impor-
tant because woodpulp requirements differ from
grade class to grade class. Hence, it is desirable
to allocate the projections of total demand among
demands for each of the grade classes of paper.
Because trends will undoubtedly change and new
grade classes will be developed, no attempt is Figure 122
made to break down the 2000 projections. How-
ever, the medium projection to 1975 is allocated national product and population, modified where
by using, in most cases, the relation between appropriate by past trends in consumption of
trends in paper consumption and trends in gross particular grade classes.

Newsprint paper in the United States increased
,aTU. S. Pulp Producers Association. Woodpulp Sta-

tistics, pp. 106-110. 1956 ed., New York. (Compiled from 569 thousand tons consumed in 1899 to 6,500
from data published by the U. S. Dept. Com.) thousand tons in 1955 (fig. 123). With the excep-

_3sSeveral analysts who have made estimates of long- tion of the depression and wartime periods, about
term potential demand for paper have used disposable 98 percent of the annual variation in consumption
personal income (either by itself or in combination with
population) as the independent factor in their projection has been associated with trends in gross national
equations. While the use of disposable personal income product and population. Based strictly on this
data for this purpose is not objectionable, its advantages past relationship, indicated medium demand in
are probably no greater than its disadvantages. Projec- 1975 would amount to about 10.6 million tons.
tions of gross national product are normally more reliable
than projections of one component, such as disposable There is, however, some doubt that newsprint
personal income, demand will continue to grow at the historical
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TABLE 248. Apparent consumption of paper by principal grade classes in the United States, selected years,
1899-1955

[Thousand tons]

Book, Course Tissue
Year News- Ground- fine, and and and Building Total 4

print 1 wood 2 absorb- indus- sanitary _ paper
ent 3 trial 3

.......

1899 ................................... 569 54 490 535 28 297 1, 773
1904 .............................. 861 63 738 644 44 2 145 2, 469
1909 .............................. 1, 119 100 887 763 78 2 226 3, 220
1914 ............................. 1, 547 104 1, 163 911 115 : 244 4, 103
1917 ............................. 1, 778 130 1,221 844 146 2 300 4, 279
1918 .............................. 1, 760 133 1,267 891 150 2 311 4, 371
1919 .............................. 1, 841 150 1,380 858 190 2 195 4, 403
1920 ............................... 2, 196 170 1,576 1,044 195 : 375 5, 376
1921 ............................ 2, 013 92 1, 034 827 186 2 217 4, 309
1922 .............................. 2, 451 150 1, 436 1,048 215 419 5, 709
1923 ............................. 2, 814 166 1,611 1, 184 251 344 6, 389
1924 .............................. 2, 821 170 1,602 1, 235 242 348 6, 424
1925 ............................. 2, 988 189 1,808 1,292 281 577 7, 118
1926 .................................. 3, 516 209 1,871 1,420 310 645 7, 943
1927 ............................. 3, 492 296 1,949 1, 525 316 620 8, 171
1928 ............................. 3, 561 235 2, 309 1,467 348 560 8, 432
1929 .............................. 3, 813 363 2, 264 1,606 388 649 9, 108
1930 ............................. 3, 496 221 2, 250 1, 581 362 460 8, 401
1931 ............................. 3, 260 311 1,828 1, 401 395 388 7, 625
1932 ............................... 2, 831 125 1, 626 1,244 359 290 6, 518
1933 .................................. 2, 711 285 1,726 1,440 407 305 6, 943
1934 ................................ 3, 177 154 1, 888 1,356 397 325 7, 312
1935 ............................. 3,309 274 2, 015 1, 632 473 437 8, 175
1936 .............................. 3, 675 199 2, 460 1, 879 495 546 9,309
1937 ............................. 4, 276 518 2, 328 2, 011 535 602 10, 350
1938 .............................. 3, 101 436 2,017 1, 820 543 564 8, 575
1939 ............................ 3, 546 540 2, 431 2, 176 642 653 10, 005
1940 .............................. 3, 775 550 2, 534 2, 352 721 677 10, 616
1941 ............................. : 3, 956 643 3, 022 2, 705 899 909 12, 132
1942 ............................. 3, 749 610 2, 803 2, 605 974 995 11, 907
1943_ 3, 523 586 2, 644 2, 364 957 871 10, 852

::::::::::::::::::::::::::::::::: 3,200 593 2,432 2,462 955 876 10,5121945_ 3, 424 636 2, 503 2, 533 971 868 10, 847
1946_ 4, 200 776 3, 111 2, 841 1, 038 1,028 13, 078
1947 .............................. 4, 683 821 3, 409 3, 057 1, 081 1,281 14, 448
1948 ............................... 5, 160 772 3, 58:1 3, 229 1, 183 1, 314 15, 376
1949 .................................... 5, 523 674 3, 338 2, 911 1, 186 1, 143 14, 788
1950 ............................... 5, 856 705 3, 877 3, 545 1, 358 1, 419 16, 752
1951 .................................... 5, 903 791 4, 167 3, 87,5 1,466 1,378 17, 692
!952 ................................ 5, 943 806 3, 950 '_ 3, 480 1, 352 1, 293 16, 914
1953 ............................ 6, 086 771 4, 164 3, 742 1, 484 1, 312 17, 622
1954 ................................. 6, 082 808 4, 056 3, 902 1, 555 1, 348 17, 715
1955 ................................. 6, 466 891 4, 385 4, 301 1, 679 1, 515 19, 180

Includes changes in stocks for the years 1939 and stocks for some items, and the lack of import-export data
] 942-55, inclusive, for some classifications.

2 Production only. Source: 1899-1938 and 1940-41, American Paper and

Production only for years prior _,o 1937. Pu]p Association, Statistics of Paper, reporting statistics
4 Data for individual years may not add to total because of the Bureau of the Census. 1939 and 1942-55, [)'. S.

of rounding, statistical discrepancies, the inclusion of Department of Commerce, Bureau of the Census.

rate. Other advertising media have been offering considerations appear to justify a lowering of the
strong competition, daily newspapers may be 1975 estimate of medium demand for newsprint
approaching the limit of practical size and the to about 10.0 million tons. This represents an
consumption of newspapers per inhabitant may increase of 54 percent over 1955 consumption.
be reaching a saturation point. Analysis of per Groundwood paper--used for telephone direc-
capita consumption indicates that some slowing tories, catalogues, wallpaper, mimeograph and
down in the rate of increase has occurred. These business machine papers, scratch pads, and many
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other similar items increased from 54 thousand B,ttilding paper includes sheathing papers, roof-
tons consumed in 1899 to 891 thousand tons in ing felts, felts for asphalt tile, automotive felts,
1955339 asbestos-filled paper, and a number of other items.

Based oil the past relationship of gross national Consumption of building paper increased from 97
product and population to consumption of ground- thousand tons in 1899 to about 1.5 million tons in
wood papers, the indicated medium demand in 1955. Demand for building paper depends in
1975 would amount to 1.7 million tons. However, large part upon the amount of residential con-
in the period 1937-55, with economic activity at, struetion. If, as estimated previously, there is a
a high level, groundwood paper consumption in- 54 percent increase in residential construction by
creased at a slower rate than prevailed in the 1975, a medium demand for building paper of
period 1914-37. Hence, medium demand for about 2.0 million tons is indicated. It is likely,
groundwood paper in 1975 is estimated at 1.5 however, that use of building paper will increase
million tons. This represents an increase of 67 faster than residential construction activity, since
percent over 1955 consumption, new uses are still being developed. Assuming

Book and fine papers include several hundred continued development of new uses for building
different grades, most of the paper used in print- paper, medium demand in 1.975 is estimated at 2.8
ing magazines and books and the writing papers million tons.
used in homes and offices. Consumption increased
from about 490 thousand tons in 1899 to 4.4 Paperboard Consumption Has In-
million tons in 1955. Annual variation in con- creased 5 Percent Annually Since 1929
sumption, 1914-55, has shown rather close correla-
tions with changes in gross national product and Apparent annual consumption of paperboard
population. Medium demand for book and fine increased from about 394 thousand tons in 1899
papers in 1975 based on this past relationship is to 15,341 thousand tons in 1955 (table 249).
estimated at 7.5 million tons. Prior to the 1920's, container board and bending

Coarse paper is used for brown paper bags and board accounted for most of the paperboard eon-
wrapping paper; industrial papers are used for sumed. Other grades were developed during the
punch cards, electrical material, file folders, and 1920's. During the period 1929-55 consumption
many other similar purposes. Consumption of of paperboard increased at an average annual rate
coarse and industrial papers increased from 535 of 5 percent. (The corresponding rate of increase
thousand tons in 1899 to 4,300 thousand tons in of consumption for paper during the same period
1955. The trend in consumption has, in general, was 2.9 percent.)
followed the trend in gross national product. Paperboard consumption has been closely re-
Assuming tile same relationship will be maintained, lated _o gross national product and population
medium demand in 1975 is estimated at 7.4 million during the period 1914 through 1955 (fig. 124).
tons. Consumption of paperboard fell less than gross

Tissue and sanitary papers increased from 28 national product during the depression years
thousand tons consumed ill 1899 to 1.6 million 1932-34. During the war years (1942-45) it
tons in 1955. During the past 35 years eonsump- maintained a closer relationship to gross national
tion has increased much faster than population, product than paper, but there was some lag.
personal income, gross national product, or any With respect to population, there was no sub-
other independent variable commonly used in stantial deviation from the regression line during
projecting demand. The extremely rapid rate of that period.
increase has been due to the development of many Assuming as in the ease of paper that t_his
new uses and to vast improvements in the quality relationship will continue into the future and that
of products. Substitution of paper towels, nap- gross national product and population will in-
kins, and facial tissue for textiles has also con- crease as estimated, medium projected demand for
tributed to increased consumption. It is believed, paperboard is expected to reach 27.8 million tons
however, that the field for substitution has now by 1975 and 50.0 million by 2000. Upper pro-
been pretty well exploited and that future con- jeered demand totals 65.0 million tons in 2000.
sumption of these grades of paper will tend to As in the case of paper, allocation of the total
increase at a slower rate. Under this assumption, demand for paperboard, by principal grade classes,
medium demand for tissue and sanitary papers in is made only for medium projected demand in

1975, using the relationships between trends in
1975 is estimated at 3 million tons, an increase of consumption and in gross nationM product and
88 percent over 1955 consumption, population. No grade class allocation is made for

the 2000 projections. _,.
t39Available statistics are for production only. Exports Container board, ordinarily used for the outer

and imports of this class of paper are relatively small, packing box or ease in the shipment of corn-
Production and consumption within the United States are modities, includes liners, corrugating material,
approximately equal over a period of years, but not neces-
sarily for any particular year. and container ehipboard. Consumption has in-



430 TIMBER I_ESOURCE$ FOR _EBtCA'$ Y,'%fT%_l_

available at low c.ost, wRh consequent increases in
demand_

With consideration of the above factor% medium
demand for container board in 1975 is estimated
at 12o5 million tons, 71. percent above 1.955
consumption.

Bending 5oard, one of the newer paperboard
products, is used largely for cereal boxes, frozen
food. wrappers, milk cartons, toothpaste tube
boxes and hundreds of similar packages for con-
sumer goods. Consumption increased from 796
thousand tons in 1927 to 3.9 million tons in 1955.
If the consumption of bending board continues to
maintain its relationship with gross national prod-
uct and population, medium demand in 1975 may
amount to 7.5 million tons, an increase of 92
percent over consumption in 1955.

Nonbending board, one of the older paperboard
products, is typically used for shoe boxes, hat
boxes, filing boxes, and book covers. Consump-
tion increased from 444 thousand tons in 1927 to
1.0 million tons in 1955. The trend has been
different fl'om the trend in consumption of other
classes of paperboard, principally because of dis-
placement by bending board in a number of
important uses. _4° In the past, there has been
very little relation between consumption of non-
bending board and changes in gross national
product and population. However, with respect
to many uses, displacement of nonbending board
by other types of board does not seem likely and
a moderate increase in demand can be reasonably
anticipated. The estimate of medium demand is
1.5 million tons in 1975 or 50 percent above the
level of consumption in 1955.

Buihting board, in Census paperboard statistics,
includes a variety of products ranging from very
low density acoustical tile to high density hard-
boards, m Because the mix of these products has

_40Bending board containers are shipped to user flattened
out and require less protection in shipment and occupy
less storage space. The box made of nonbending board
is normally set up before shipment to the user, and such
shipments are bulky, require rigid packing cases and
occupy a considerable amount of storage space. Yet, for
a number of uses, the disadvantages associated with
nonbending board cannot very well be avoided. Hats,

Figure 124 for instance, require a rigid package to keep them from
being crushed out of shape.

m Resin-bonded particle board--another type of sheet
creased from about 1.8 million tons in 1925, to 7.3 material is ordinarily manufactured by pressing a blend
million tons in 1955 (fig. 125), somewhat faster of wood particles and thermosetting resins in multiplaten

than gross national product and population, hot presses or by forcing the material through an extrusionpress. It is adaptable for many uses in construction and
Indicated demand for container board in 1975, fabricated products as a substitute for lumber and ply-
on the basis of that relationship, is estimated at wood and is used interchangeably with conventional
12.9 million tons. However, a large part of the hardboard. It is a relatively new product developed

almost entirely since 1948. While the annual productive
displacement of nailed wooden boxes by fiber capacity of the industry in 1956 was estimated in excess
packing cases and cartons has already occurred, of 700 million square feet, '}_ inch basis, no data on actual

and consumption may not continue to increase production exist. Because it is produced from residues
from other wood-using plants at some relative cost ad-

quite as rapidly in the future. On the other hand, vantage over competing materials, and technological
there is the definite possibility that container improvements in the product may possibly open new

board capable of withstanding high humidity and fields of use, the demand for particle board, as for othersheet materials, is expected to grow rapidly in the years
water condensation will be perfected and become ahead.
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TABLE 249.--Apparent annual, consumption of paperboard by principal grade dasses in the United States,
selected years, 18&9-1_955

[Thousand tons]

Other Total

Year Container Bending Nonbend- Building paper-. Total 4 paper and
board 1 board _ ing board _ board board s paper-

board *

1899 .............................. I............................................................. 394 2, 168
1904 ......................................................... ,................. I ...................... 560 3, 02919o9...................................................................................... _ 883 4,1o3
1914 ............................................. - ................ / ....................... 1,292 5, 395

1918;[_-__-_-_-_..................... ,..................................................... 1,775 6,0541917 ....................... t................................................... 1, 904 6, 275

1919 ................................................... ,............ ,.......... ............ 1, 850 6, 253192o.................................................................................. 2,264 7, 64o

1921 .......................................... I / [ 1, 71.8 6, 027

1922 _ _ - ........................................ 2,156 7,s65
192s---_--_-_--_[--[----__--_-__-_--_------_-_-[--_-_-_ ?_-_-_-_-_-................................... 2,8o5 9, 194
1924_[-..... _-.................... _................... _-,[[__--__-_-__-,_-_:-[-- [-_-_-__-_---- 2,857 9,2sl
1925 ................................. 1, 777 ........................ 83 .......... 3, 299 1.0, 417
1926 ..................................................................... 102 ........... 3, 641 11, 584
1927 ................................ 2, 100 796 444 81 333 3, 754 11, 925
1928 .............................. 1, 985 948 621 80 385 4, 019 1.2, 451
1929 .............................. 2, 256 991 600 137 319 4, 303 13, 411
1930 .............................. 1, 91.5 1,013 653 108 229 3, 918 12, 319
1931 ............................. 1,904 906 562 107 250 3, 729 11, 354
1932 ............................ ..... 1, 592 887 465 65 207 3, 216 9, 734
1933 ................................... 2, 021 958 572 47 375 3, 973 10, 916
1934 ............................. 1,882 966 591 59 479 3, 977 11, 289
1935 ............................. 2, 358 1, 121 624 65 415 4, 583 12, 758
1936 ............................... 2, 756 1,272 701 88 525 5, 342 14, 651
1937 ............................... 3, 168 1, 289 720 98 403 5, 678 16, 028
1938 .............................. 2, 631 1,221 609 109 397 4, 967 13, 542
1939 ............................... 3, 318 I, 360 865 _ 102 299 5, 944 15, 949
1940 ............................. 3, 334 1, 416 899 163 329 6, 141 16, 757
1941 .............................. 4, 1.49 1, 842 1,239 623 436 8, 289 20, 421
1942 ............................. 3, 712 1, 712 997 882 570 7, 873 19, 780
1943 .............................. 4, 065 2, 047 829 907 737 8, 585 19, 437
1944 ............................ 4, I97 2, 116 750 936 934 8, 933 19, 445
1945 .......................... _--_ 4, 093 2, 270 721 890 886 8, 818 19, 665
1946 ................................ 4, 291 2, 708 603 977 903 9, 432 22, 510
1947 ............................... I 4, 896 2, 758 705 1,064 930 10, 313 24, 761.
1948 .............................. 5, 029 2, 672 702 1,266 1, 056 10, 706 26, 082
1949__i .............................. 4, 630 2, 613 753 837 1, 081 9, 906 24, 694
1950 ............................. ] 5, 770 3. !35 876 1, 227 1,249 1.2, 259 29, 011
1951 ...................... [ 6, 188 3, 272 877 1, 276 1, 297 12, 873 30, 565
1952 .................... ----------/ 5, 673 3, 144 783 1,315 1, 217 12, 109 29, 022
1953 ......................... [--[[[I 6, 629 3, 567 957 1, 379 1, 336 13, 736 31, 358
1954 .............................. l 6, 284 3, 525 926 1,513 1,337 13, 521 31, 235
1955 ................................ J 7, 355 3, 931 1,029 1,662 1, 546 15, 341 34, 521

' Production only for years prior to 1937. stocks for some items, and. the lack of import-export
Production only. data for some classifications.

s Production only for the years 1945-55. All other years Source: 1899-1938 and 1940-41, American Paper and
represent a residual between the sum of the columns for Pulp Association, Statistics of Paper, reporting statisticsother types of paperboard and total paperboard con-
sumption, of the Bureau of the Census. 1939 and 1942-55, U. S.

4 Data for individual years may not add to total because Department of Commerce, Bureau of the Census.
of rounding, statistical discrepancies, the inclusion of

changed quite radically in recent years, interpre- sumption of hardboard having a density of more
ration of the statistics is rather difficult. '42 Con- than 26 pounds per cubic foot increased from 216

m The historical series measures building board con- million square feet (}/s-inch basis)in 1939 to 1,226
sumption on a tonnage basis. The high-density hard- million square feet in 1953. '_3 The 1953 output
boards, produced in rapidly increasing quantities since
the early 1940's, greatly outweigh other types of building m U. S. Tariff Commission, Itardboard Report on In-
board on a cubic-foot or square-foot basis and introduce a vestigation Conducted Pursuant to Resolution by Senate
bias in the total tonnage figure which limits their signi- Committee on Finance, p. 34. August 9, 1954. Wash-
ficance. Thus tonnage data tend to overstate the increase ington, D. C. 1955; and Bureau of the Census, Facts
in consumption of hardboard and understate increases for Industry, Pulp, Paper and Board Summary for 1953.
in consumption of the low density insulation boards. Washington, D.C. 1954.
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amounted to 423 thousand tons or about one- TABL_ 250.-Consumption of paper and paper-
third of 1.953 building board consumption. The board in the United States, 1955; _nedium and
past decade, however, has been a developmental upper projections oJ demand to 1975 and 2000
period stimulated in part by the expiration of
certain patents, formerly held by one company. [Miltion tons]

Comparable annual percentage increases in con-
sumption are not likely to continue indefinitely, Upper
even though most of the increase in the consump- pro-

tion of building board since 1940 has been ac- Grade classes jeetedde-
counted for bv the rapid increase in hardboard mand _
production, lit is expected that building board 2000
wilt continue to displace lumber and plywood in

construction and that medium demand by 1975 Paper:
may to tal 3.5 million tons. Newsprint_. _

Other pa?erboard includes products such as stock Groundwoodp-£pers_]

used for fiber tubes, drums and cans, eggease filler Book and fine .........

board liners for gypsum and plaster board" card- Coarse and indus-' ' trial .................
board, and a number of other items. Consump- Tissue and sanitary_
tion increased fl'om 319 thousand tons in 1929 to Building paper .....

1,500 thousand tons in 1955, substantially above
increases in gross national product and poputa- All papers ..... 70. 0Index ___ 365
tion. About half of the past consumption of other
paperboard appears to have been associated with Paperboard:
construction and half with shipping. Some in- Container board ......
crease in the use of other paperboard as a substi- Bending board ......Nonbending board___
tute for lumber and plywood in construction and Building board ......
in shipping is expected. Medium demand in Other boards_

1975 is estimated .at 2.8 million tons, about 87
percent above the level of 1955 consumption All paperboard__ 65. 0• Index ......... 425

WOODPULP All paper and
paperboard_ __ 135. 0

Index 391
The total estimates of medium and upper de-

mand for paper and paperboard indicate.that per u. S. Department of Commerce, Bureau of the Census.
capita consumption may increase from 420 pounds 2 Not itemized by grade classes.
in 1955 to 558 pounds in 1975 and to 750 pounds
or more in 2000. The next step is to estimate
the amount of new woodpulp that would be re-
quired to meet the medium demand for 60 million 1955. A large part of these miscellaneous fibers
tons of paper and paperboard in 1975 and 105 were used in th.e manufacture of specialty products.
million tons in 2000 or the upper demand of 135 Since 1929, the quantity of new woodpulp con-
million tons in 2000 (table 250). Additional al- sumed per ton of paper and paperboard produced
lowance must, also be made for woodpulp required has increased gradually (although with consider-
in the manufacture of nonpaper products, able variations), climbing fl'om 0.60 ton i_ that

Once suitable pulping processes were developed, year to the 1954 level of 0.71 ton. Because the
wood rapidly assumed the dominant position as a quantity varies widely from one grade class to
source of fiber for the paper industry. As early another, it is desirable to estimate demand for
as 1899, 53 percent of all fibrous materials used in new woodpulp separately by grade classes of paper
the manufacture of paper and paperboard con- and paperboard, where possible. Since 1943-44
sisted of new woodpulp. Since then, the relative there has been a shift toward more new woodpulp
importance of new woodpulp has increased and in in most grades of paper and paperboard (table
1955 it accounted for about 68 percent of all raw 251).
material used. Waste paper (largely made orig- Medium and upper estimates of requirements
inally from woodpulp) has been the second most for new woodpulp to be used in the manufacture
important source and in 1955 accounted for about of paper and paperboard are based upon the 1954
28 percent of fibrous materials consumed. Rags, factors, but with adjustments to take into account
straw, bagasse, cotton, manila stock, and other expected trends in new woodpulp content in the
materials of miscellaneous origin contributed small principal grade classes of paper and paperboard.
amounts of fiber about 4 percent of the total in For 1975 the medium estimate of woodpulp



Tons of pulp per Son There are 5 major types of woodpulp used in the
of outpu'_ manufacture of paper and paperboard: Ground-

Grade class wood, sulfite, sulfate, soda, and semiehemical and
other. _44 Each of these has special characteristics

1943-44 1947 1954 that make it desirable for use in the manufacture

............. of specific grade classes of paper and paperboard]Paper: (table 252). They are to some extent interchange-
Newsprint ................. 1. 95 _1.01_ 1. 08 able, however, and nearly all grade classes of
Groundwood papers ......... 89 1. 01 97 paper and paperboard can be manufactured fromBook and fine .............. 67 .74 I 81

Coarse and industrial ........ 98 1. 00 98 pulp furnishes consisting of widely varying pro-
Tissue and sanitary ......... 95 .94 90 portions of the different types of pulp.
Building paper .............. 19 . 28 32 There has been a tendency for the sulfate andAll paper ................... 80 ! .83 86

Paperboard: semichemical pulps to replace soda, sulfite, and
Container board ............ 55 .56 .79 groundwood pulps (table 253 and fig. 126).
Bending board .............. 25 .24 .40 Changes in consumption during the period 1940
Nonbending board .......... 01 .02 (2) to 1955 have been as follows:Building board .............. 63 .80 .79
Other board ................ 24 . 18 . 10 /_or the A_erage

__ _ period annual
All paperboard ........... 42 .43 .57 Type: (percent) (percent)

• _ Groundwood ....................... 4- 64 -b 3. 4
All paper and board ..... 60 .63 .71 Sulfite ............................ 4-37 -I-2. 1

Sulfate ........................... + 208 _- 7. 8

Average for newsprint and groundwood papers corn- Soda .............................. -10 --0. 7
bined. Semichemical and other ........... 4--546 -l-13. 2

No data available.
Total all pulps ............... + 131 + 5. 7

Source: 1943-44, U. S. War Production Board, unpub-
lished Memo. No. WPBJ 2622, 12/19; 1947 and 1954,
Bureau of the Census, Census of Manufactures. The technology of paper manufacture now per-

mits a wider range in substitution between types
requirements (excluding requirements for non- of pulp than ever before. Furthermore, both the
paper uses) totals about 47 million tons: sulfate and the semichemical processes are adapt-

Miluo_ able to the pulping of a wide range of species in-
Paper: ton8 cluding hardwoods and resinous softwoods, whichNewsprint .................................. I0. 7

Groundwood ................................ 1. 5 are m greater supply than spruce, fir, and hem-
Book and fine ................................ 6. 3 lock--the preferred species in the past. Higher
Coarse and industrial ........................ 7. 5 yields per cord of wood processed and lower pro-
Tissue and sanitary .......................... 2. 7 duction costs have also given a price advantageBuilding paper .............................. i. 1

to the sulfate and semichemical pulps. Moreover,
All paper ................................. 29. 8 stream pollution identified with the sulfite process

has hindered expansion of sulfite-mill capacity.
Paperboard: As a result, most of the new mills constructed

Container board .............................. 10. 6
Bending board .............................. 3. S recently in the United States have been designed
Nonbending board ........................... 1 for either the sulfate or one of the semichemical
Building board .............................. 2:8 processes. This trend is expected to continue in
Other paperboard ............................ 3 the future as competition increases for the avail-

All paperboard .......................... 17. 6 able supplies of softwood timber, as pollution
Total paper and paperboard .............. 47. 4 problems become more acute, and as further

By the year 2000 the use of new woodpulp per efforts are made to hold down costs.
ton of paper and paperboard produced is expected No attempt is made to allocate the woodpulp
to decrease from t]ae average assumed for 1975 estimates for 2000 by type. However, considera-
(0.79 ton of pulp per ton of paper and paperboard tion of the above trends provides a basis for esti-
produced). If tl_is happens, the medium level mating requirements for the various types of new
of paper and paperboard requirements for new woodpulp that comprise the medium estimate for
woodpulp will probably be in the neighborhood 1975. These requirements, by type of pulp, are
of 72 million tons, and the upper estirriate would

be 91 million tons. (Neither of these estimates _,4These include semichemical, chemi-groundwood, de-
includes nonpaper requirements for woodpulp.) fibrated, exploded, and other miscellaneous types of pulp
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TABLE 252.---Type distribution of ne,w _J)oodTjt,;fp wsed i_ mt_%iactu_'e qj va_'iou8 gradv cfas_e,_ of paper a._,d
7_aperboard, 19_7 and i954

New woodpulp content, by type

Grade class and year
Ground- Semichem°

wood Sulfite Sulfate [ Soda ical and Totalothers

I

Paper: Percent Percent j Percent Percent Percent Percent
Newsprint, _ 1954 ................................... 81 t0 9 0 0 100
Groundwood, 1 1954 ..................................... 66 27 7 0 0 100
Book and fine:

1947_ _-..................................... 6 53 21 19 0 100
1.954 .................................... 8 37 40 13 2 100

Tissue and sanitary:
1947 .................................... 21 66 13 0 0 100
1954 ................................. 15 54 30 0 1 100

Coarse and industrial:

1947 ............................................. 1 17 80 0 2 100
1954 ............................................... 0 12 86 0 2 100

Bltilding paper:
1947 ...................................... 13 0 2 O 85 100
1954 .................................... 8 3 0 0 89 100

Paperboard:
Container:

1947 ................................................................ 2 0 81 0 17 100
1954 ............................................ 1 0 80 0 19 100

Bending board? 1947 ........................ 18 32 46 1 3 100
Nonbending board, _ 1947 ...................... 39 37 13 0 ll 100
Building board:

1947 .................................... 47 0 0 0 53 100
1954 .................................... 40 0 0 0 60 100

Other paixerboard:
1947 ....................................................................... 33 16 38 3 10 100
1954 ................................... 31 23 29 0 17 100

The 1947 Census of Manufactures grouped newsprint 2 Data on types of woodpulp used in 1954 not available.

and groundwood papers together. Source: Census of Manufaclures, 1947 and 1954.

for pupa1! and p_p0r_p_rd o_y; they exclude non- Rayon manufacture has accounted for most ofpaperproduc}, ie_tUi_'e}ne_{i_Sfor woodpulp- the woodpulp consumed in the manufacture of
Milliontans nonpaper products. Consumption climbed from

For about 45 thousand tons in 1930 to 547 thousand
For paper- tons in 1955. In 1930 woodpulp supplied 62 per-paper board Total

Groundwood ...................... 9. 7 0. 7 10. 4 cent of the refined cellulose consumed in the
Sulfite ........................... 5. 9 .7 6. 6 domestic manufacture of rayon, and cotton linters
Sulfate ............................ 11.3 l l. 4 22. 7 the remainder. In 1955 woodpulp supplied 86
Soda .............................. 7 ..... 7 percent of the total. There is every reason to
Semichemical and other .............. 2._2 4. 8 7. 0 believe that the output of rayon will continue to

Total .................... 29. 8 17. 6 47. 4 increase as it has in the past. The future rate of
increase may be slower because rayon is in com-
petition with a number of other synthetic fibers

More Woodpulp Required for Nonpaper such as nylon. The possibility of fm'ther im-
Products provements in the utility of rayon fibers and of

further displacement of cotton fiber by rayon
Not all of the past increases in pulpwood con- may, however, tend to offset this.

sumption have been accounted for in paper and Consumption of woedpulp in the manufacture
board manufacture. Beginning in 1910 with the of other nonpaper products has also been increas-
manufacture of rayon fiber, dissolving _ades of ing rapidly. In 1939, such products required 70
woodpulp have been used as basic raw material thousand tons; in 1955, consumption amounted to
for an ever-growing list of products--cellophane, 278 thousand tons.
nitrocellulose, acetate plastics, photographic film, Total consumption of woodpulp in the manu-
smokeless powder, tire cord, scotch tape, telephone facture of nonpaper products in 1955 amounted
parts, and plastic toys. Such material has ap- to 826 thousand tons. Assuming further in-
peared even in foods and pharmaceuticals, creases in the production of rayon and other non-
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TABLE 253. Apparent consumption of woodpulp by grade in the United States, selected years, 1869-1355

[Thousand tons]

" nqYear Total i Sulfite _ Sulfate Soda Ground- Semlche -
wood ical _

1869 ........................................ 1
1879........................................... 23 ---_'_i_I__,__i_:'__:

....................................................................................iiiiiiii iiiii!!iiiiiiiiiiiiiii!!i!!i!!!!iii!i!!ii
1904 ............................................ 2,091
1907 ............................................... 2,832 ................................................................
1908 ........................................... 2,358 ................................................................
1909 ............................................. 2,857 .....................................
1910 .......................................... 3,032 .................................................................
1911 ........................................ 3,239 ..........................
1914 ......................................... 3,556 __,__i]_I_i]_i 1,511 ............
1916 ............................................ 4,079 .................................... ' 1,771 .........
1917 ........................................ 4,149 .......... 194 ......... 1,815 ...........
1918 ........................................ 3,870 .............. 265 .......... 1,550 ............

_,_19_1_................................................ 4,114 ........... 271 ............ 1,721 .........
1920 .......................................... 4,696 ........... 389 .......... 1,817 ........
1921 ............................................. 3,544 ........... 316 .......... 1,450 .........
1922 ........................................... 4,756 2,068 574 417 1,700 ...........
1923 ......................................... 5,149 2,193 591 448 1,868 .... 49
1924 .......................................... 5,214 2,248 645 439 1,889 .......
1925........................................ 5,588 2,348 772 470 1,943 55
1926 ........................................ 6,092 2,569 913 495 2,068 46
1927 ......................................... 5,957 2,562 997 485 1,856 57
1928 .......................................... 6,232 2,596 1,218 486 1,860 72
1929 ........................................ 6,690 2,805 1,358 519 1,911 97
1930 ........................................ 6,412 2,639 1,372 474 1,859 68
1931......................................... 5,952 2,331 _,453 376 1,660 133
1932 ........................................... 5,194 2,017 1.,403 291 1,392 91
1933 ........................................ 6,139 2,419 1,818 391 1,408 102
1984 ...................................... 6,099 2,380 1,782 361 1,486 90
1935 ........................................ 6,687 2,536 2,079 425 1,546 102
1936 .................................... 7,779 2,933 2,533 487 1,703 123
1937 ....................................... 8,645 3,259 2, 873 510 1,819 183
1938 ....................................... 7,503 2,506 2,961 402 1,492 142
1939 ......................................... 8,881 2,969 3,602 447 1,673 190
1940 .......................................... 9,703 3,045 3, 879 533 1,804 442
1941 ......................................... 11,205 3,481 4,573 494 2,084 573
1942 ........................................ 11.,642 3,559 4,720 477 2,090 796
1943 ........................................ 10,685 3,159 4,251 434 2,003 838
1944 ........................................ 10,962 3,011 4,582 419 1,946 1,004
1945 ........................................ 11,786 3, 348 4, 858 441 2, 049 1,089
1946 .......................................... 12, 373 3,487 5,060 496 2,202 1,128
1947 ............................................... 14, 1.38 3, 957 6, 046 512 2, 359 1,264
1948 ....................................... 14, 955 3, 959 6, 621 534 2, 466 1,374
1949 .......................................... 13, 848 3, 329 6, 581 519 2, 169 1,250
1950 ........................................ 17,138 3,937 8,380 556 2,495 1,769
1951 ...................................... 18,683 4,160 9,348 479 2,792 1,904
1952 ........................................ 18,202 3,878 9,213 453 2,622 2,036
1953 ....................................... 19,533 3,851 10,285 463 2,602 2,331
1954 .......................................... 19,935 3,755 10,543 468 2,668 2,505
1955 ......................................... 22,413 4,163 11,952 481 2,961 2, 856

t Data for individual years may not add to totals because Source: 1869-1938 and 1940-1942, United States Pulp
of rounding. Producers Association, Wood Pulp Statistics, reporting

2 Includes dissolving and special alpha grades of pulp. statistics of the Bureau of the Census. 1939 and 1942-
3 Includes semichemical, defibrated-exploded, screening, :1955, U. S. Department of Commerce, Bureau of the

and miscellaneous. Census.

paper products, the medium requirement for new increase is anticipated. The medium estimate for
woodpulp in 1975 is estimated at 2 million tons, that year is 3 million tons and the upper estimate
or more than double the consumption in 1955. Of is 4 million tons. These requirements are in addi-
this total, 1.3 million tons might be sulfite and 0.7 tion to the previous estimates of woodpulp re-
million tons sulfate. By the year 2000 further quired for paper and paperboard.



Combining these estimates wRh those tot paper The 1920--54 _rend in the composite real price
and paperboard gives total projected d{_mand for of woodpulp_ paper, and paperboard shows no
new woodpulp as follows- discernible upward or downward movement of

._monto_s any significance (table 254)_ Moderate fluctua-
t,,o_p_,_ Fo,_o_- tions have occurred, but the tendency has beenand paper

Medium projections: pafoerboarcl p_od_a8 "1,_ for price of woodpulp products repeatedly to come
1975......................... 47 2 49 back into line with the general trend of all com-
2000............................ 72 3 75 modity prices. In view of the rapid expansion of

Upper projection:
2000 ........................... 91 4 95 demand for woodpulp products, this record of

price stability is truly remarkable°

PULPWOOD In contrast, the relative consumption of pu.]p-
wood has fluctuated considerably (table 255).
Using the index number 100 to represent 1926

The foregoing medium and upper projections of relative consumption, tihe tong-term increase was
new woodpulp demand rest on the assumption from 65 in 1915-17 to 183 in 1950-52. The dif-
that prices of all woodpulp products will follow a ferenee between the 1915-17 3-year average of
trend roughly parallel to the trend of prices in relative consumption and the 1950-52 3-year aver-
general and to the trend of prices of competing age amounts to 182 percent equal to an annual
materials. Before proceeding further, it is neees- rate, for the whole 45-year period, of 2.33 percent
sary to consider the implications of this assumption
in some detail in order to lay the groundwork for per year.There is little evidence to indicate that changes
projections of future demand for pulpwood, in real price of woodpulp products have exerted

much influence on the relative consumption of
Real Price of Woodpulp Products pulpwood (fig. 127). It is true that in the late

Remarkably Stable 1930's real price crept upward while relative con-
sumption was decreasing, but the period of time

Analysis of the price-consumption relationship is much too short to justify any broad inference
for woodpulp products _4,_involves the same types with respect to the impact of price-change upon
of problems that were discussed with respect to consumption. In the post-World War II period
lumber--except that the price data now available real price has tended to rise again. This may
are less satisfactory than the price data for lumber, have had some effect in slowing the rate of relative-
Among those available, the most reliable indicator consumption increase, but the evidence certainly
of long-term trends in the price of woodpulp prod- is no_ conclusive.
uets appears to be a composite price index that
includes not only the price of market pulp but
also the price of paper and paperboard} 46 Pulpwood Use Depends on Type of

Woodpulp Made
x45Analyses of this kind might more logically be based

on the pr{ce of pulpwood rather than on price of woodpulp
products. There is, however, no officially compiled series The quantity of woodpulp obtainable from a

on the long-term price of pulpwood. Pulpwood cut from cord of wood depends upon the pulping process
company-owned forest land doesn't usually change hands, used and also upon the density and other physicalso there is no occasion to put a price on it. Most, com-
panies, of course, buy pulpwood from other sources, but characteristics of the wood. In recent years, the
information on prices paid for such wood is not available average number of cords of pulpwood consumed
nationally, per ton of woodpulp produced has been increasing
,46Separate price-consumption analyses for woodpulp,

paper, and paperboard would be desirable. The price (table 256). This primarily reflects an increase
data available, however, are not adequate for such analysis, in the production of bleached pulps, which use (as
Prior to 1929, for example, the price index for paper was the result of more processing) more wood per tonbased on two grades only--newsprint and manila wrapping
paper; the price index of paperboard was based on three of pulp produced (table 257).
grades of "boxboard." The officially compiled series on In the future, some further rise in the production
the price of woodpulp is based on sales of so-called market
pulp. But the volume of woodpulp that moves in this of bleached pulps is expected, particularly for
trade is less than 20 percent of total woodpulp eonsump- sulfate pulp. This will tend to increase wood use;

tion. The other 80 percent is utilized by integrated mills but improved efficiency in processing equipment, a
and sold in the form of paper, paperboard, and other wood-
pulp products. The quantities of the various types of shift to the high-yield pulping processes, and
woodpulp that enter the market pulp trade are no_ repre- greater use of the high-density hardwoods will
sentative of the type-distribution of all pulp consumed, offset this increase and tend to lower average
Furthermore, the price of market pulp is quite erratic,
because of fluctuations of imports and the variable quan- pulpwood use per ton of woodpulp produced from
titles of pulp put on the open market by integrated mills. 1.63 cords in 1955 to about 1.5 in 1975.
In view of all these factors, the price of market pulp alone With consideration of these factors, the 1975
is not a satisfactory indicator of price of woodpulp products
in general, medium estimates of new woodpulp requirements
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TABLE 254.--Indexes of average price and real price of woodpulp products, 1920-54
[1926 = 100]

Real price of wood- Real price of wood-

Woodpulp pulp products Woodpulp All-corn- pulp products
products, All-corn- products, " moditv

Year index of modity Index index of Index
average price smoothed Year priceaverage index smoothed
annual index Inde: by 3-year annual Index _ by 3-year

price moving price moving

__ average average
1920 ....... , 181. 8 154. 4 --1-_. 1938_ 1 85.'0 78. 6 _ 107. 1
1921 ....... I 107. 6 97. 6 110. | ...... i()'7_5 1939_--._:_--/ 82. 4 77. 1 106. 9 110. 6
1922 ....... I 91. 6 96. 7 94. _ 102. 4 1940 ........... 91. 7 78. 6 116. 7 112. 0
1923 ....... l 102. 8 100. 6 102. t 99. 9 1941_______ 98. 2 87. 3 112. 5 110. 4
1924 ........ } 100. 7 98. 1 102. 102. 2 ____ 102.1942_ 100. 8 98. 8 0 105. 2

1925 ....... 1 105. 2 103. 5 101. I 101.4 1943 ........ 104. 1 103. 1 101.0 102. 0
1926 ......... I 100. 0 100. 0 100. 100. 0 1944 ....... 107. 1 104. 0 103. 0 102. 3
1927 ....... 93. 8 95. 4 98. 3 97. 6 1945 ....... 108. 8 105. 8 102. 8 101. 5
1928 ....... 91.4 96. 7 94. 5 95. 4 1946__ 119. 4 121. 1 98. 6 101. 1
1929 ....... 88. 9 95. 3 93. 3 95. 8 1947__- .... ] 155. 1 152. 1 102. 0 100. 9
1930 ......... 86. 1 86. 4 99. 7 101.5 1948_______ 168. 5 165. 1 102. 1 102. 6
1931 ........ 81. 4 73. 0 !11. 5 109. 2 1949_ __.___ 160. 8 155. 0 103. 7 102. 3
1932 ......... 75. 5 64. 8 116. 5 114. 7 1.950 ........ 163. 5 161. 5 101. 2 105. 0
1933 ........ 76. 6 65. 9 116. 2 114. 4 1951 ........ 198. 0 179. 8 110. 1 108. 1
1934 ....... 82. 7 74. 9 110. 4 I 108. 9 1952 ....... 2 197. 6 174. 8 113. 0 112. 4
1935__ 80. 0 80. 0 100.0 103. 4 1953 ....... 197. 0 172. 5 114.2 113. 8
1936 .......... 80. 7 80. 8 99. 9 102. 1 1954 ........ 197. 3 172. 8 114 ..............2 I
1937 ....... 91. 7 SI_. 3 106. 3 104. 8

Obtained by dividing the index number for average of products under the title "Pulp, Paper, and Products."
animal price of woodpulp products by the corresponding
index number for "all commodity prices. Source: U. S. Department of Labor, Bureau of Labor

2 The index from 1952 onward includes a wider range Statistics, Wholesale Price Indexes.
439296 0 -58---29



TABLE 255.---I%dex Of relative cons'u, mption of pulpwood, JO16-d2

]
I Per c_pita consump- Relative consumT)t, ion of

tion of pulpwood Per cupl_ pulpwood
cons_irllp-

Estim_ted tion of all

Year consump- physical-- Index
tion of structure Index smoothed

pulpwood_ Quantity Index materials, (1996= by 3-year
(t926-- index 2 100) moving

100) 1926 = 100) average
(1926= I00)

Thousand
cords Cord

1916 ................................... 6, 656 0. 065 63. 1 95. 9 65. 8 .............
1917................................... 6,835 066 64. 1 102.4 62. 6 64. 8
1918................................... 6,566 064 62. 1 94.2 65.9 68. I
1919................................... 6,752 065 63. 1 83.3 75. 8 71. 2
1920................................... 8,240 077 74.8 104.1 71.9 78. 6
1921................................... 6,621 061 59.2 67. I 88.2 86. 0
1922................................... 9, 022 082 79.6 81.2 98.0 91. 0
1923 ................................... 9,957 088 85.4 98.3 86.9 92. 9
1924.................................... I0,194 089 86.4 92. i 93. 8 90. 8
1925................................. I0,778 093 90.3 98. 6 91. 6 95. 1
1926................................... 12,106 103 i00.0 100.0 100.0 101.3
1927................................... 12,206 103 I00.0 89.0 112.4 107.5
1928................................... 12,928 107 103.9 94. 5 II0.0 110.7
1929................................ 13,989 110 106.8 97. 3 109.8 115.2
1930................................... 13,188 107 103.9 82. 5 125.9 117.9
1931................................... 12,075 097 94. 2 79. 8 118.0 129.4
1932................................... I0,487 084 81. 6 56. 5 144.4 141.4
1933................................... 12,240 097 94. 2 58. 2 161.9 166.6
1934................................... 12,549 099 96. 1 49. 7 193.4 168.0
1935.................................. 13,810 I08 104.9 70. 5 148.8 165.7
1936................................... 15,966 124 120.4 77. 7 155.0 144.5
1937................................... 18,286 142 137.9 106.2 129.8 141.4
1938 ................................... 14, 902 115 111. 7 80. 1 139. 5 136. 8
1939................................... 17, as7 133 129. I 91. 4 141. 2 135. 7
1940 ................................... 18, 026 136 132. 0 104. 5 126. 3 130. 5
1941 ................................... 21, 450 161 156. 3 126. 0 124. 0 125. 6
1942 ................................... 22, 259 165 160. 2 126. 7 126. 4 127. 0
1943 ................................... 20, 455 150 145. 6 111. 6 130. 5 128. 2
1944 ................................... 21, 150 153 148. 5 116. 4 127. 6 138. 0
1945 ................................... 22, 976 164 159. 2 102. 1 155. 9 148. 7
1946 ................................... 25, 127 178 172. 8 106. 2 162. 7 164. 6
1947 ................................... 28, 318 197 191. 3 109. 2 175. 2 164. 8
1948 ................................... 30, 297 207 201. 0 128. 4 156. 5 165. 1
1949 ................................... 28, 464 191 185. 4 113. 4 163. 5 168. 2
1950 ................................... 33, 659 222 215. 5 116. 8 184. 5 180. 7
1951 ............................ 36, 158 234 227. 2 117. 1 194. 0 182. 6
1952 ................................... 35, 419 226 219. 4 129. 5 169. 4 ............

I

Includes pulpwood equivalent to net imports of wood- 2 Source: Bureau of the Census. Raw Materials in the
pulp and of paper. United States Economy, 1900=1952, p. 60. Washington,

D.C. 1954.
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TABLE 256.--Quantity of pulpwood consumed per Summary of Projected Demand for J

ton of woodpulp output, specified years, 1935-55 Pulpwood
[Cords of wood :per ton of pulp] Estimates of 1952 consumption of pulpwood,

and projections of pulpwood demand to 1975 and
Type of pulp 2000, are as follows-

Aver- 2tlillion

age cords
Year I I Semi- for Consumption in 1952 ....................................... 35. 4 •

Ground- Sul- Sul- Soda chemi- all Projections to 1975:
wood / rite fate cal and types Lower ............................................................ 65. 0

I other Medium .................................................... 72. 0
......... Projections to 2000:

Lower ................................................. 90. 0
1935___ O. 93 t 1.97 1. 65 ..... 1.55 Medium .......................................... 100. 0
1936 .... 93 [ 1.91 1. 64 .... 1.53 Upper ............................................. 125. 0
1937 .... 92 2. 02 1. 67 1. 76 0. 76 1.58

1938 .... 91 1.92 1.65 1. 82 .91 1. 55 The medium projection rests on the assumptions
1939 .... 91 1.90 1.64 1. 73 .95 1.55 that the United States population will grow to
1940 .... 97 1.90 1. 5g 1.84 .94 1.53 215 million by 1975 and 275 million by 2000.1947 .... 98 2. 01 1. 77 1.95 1.02 1.62
1955___ 1.02 1.99 1.80 1. 90 1.07 1.63 The upper projection anticipates a 2000 popula-

tion of 360 million. Both of these projections also

Source: United States Pulp Producers Association. assume no change in the real price of woodpulp
Woodpulp Statistics. 1956 ed. New York. (Reporting products, woodpulp, or pulpwood.

statistics of the Bureau of the Census.) Lacking clear historical indications of what
effect a substantial increase in prices would have

TABI_E 257._Shifis toward increased production upon demand for pulpwood, the lower projections
osf bleached pulps, 19_0-55 are largely a matter of judgment. Wood, because

[Thousand tons] of lower costs of handling, storing, and processing,
is the cheapest source of raw material for pulp

Sulfite Sulfate and is the only present economic source of raw
material existing in sufficient volumes. There is

Year Bleached Bleached no immediate prospect that any other fiber will
Total Total replace pulpwood. If, however, the price of pulp-

produc- [ produc- wood increases substantially faster than the price
tion Quan- ] Per- tion Quan- Per- of substitute materials, it is estimated that waste

tity cent tity cent paper and materials such as straw and bagasse
may displace pulpwood to the extent of about 10

1940 .... 2, 608 1,612 62 3, 748 585 16 percent of the medium projection in both 1975
1945 .... 2, 360 1,544 65 4, 472 854 19 and 2000.
1950 .... 2, 844 2, 103 74 7, 506 1,793 24 The softwood-hardwood distribution of future
1955 .... 3, 251 2, 605 80 11,577 3, 625 31 pulpwood demand is likely to be determined more

by supply factors than demand factors. With
Source: United States Pulp Producers Association. the sulfate and semichemical processes, most

Woodpulp Statistics. 1956 ed. New York. (Reporting
statistics of.the Bureau of the Census.) hardwood species can be used. Since hardwoods

are likely to be more plentiful than softwoods in

(for nonpaper products as well as for paper and 1975 and 2000, a marked increase in the propor-
paperboard) are converted to corresponding esti- tions of hardwoods used is expected from about
mates of pulpwood: 12 percent in 1952 to 26 percent in 1975 and 2000.

Woodpulp Pulpwood(_ilZio__il_ion FUTURE DEMAND FOR VENEER
Grade: tons) cords)

Sulfite.......................... 7.9 15.0 LOGS AND BOLTS
Sulfate .......................... 23. 4 39. 0
Soda ............................. 7 1. 5 Logs and bolts utilized for manufacture of
Groundwood ..................... 10. 4 10.0 veneer and plywood comprised about 4 percent
Semiehemical and other ............ 7. 0 6. 5 of United States consumption of industrial wood

in 1952. The volume increased from 329 million
Total ....................... 49.4 72.0 board-feet in 1906 to 3,431 million in 1955 a

By 2000, assuming a further shift toward the tenfold growth in 50 years (table 258). The 1955
use of dense hardwoods, increased use of the high- figure includes about 2.4 billion board-feet of
yield pulping processes, and further improvement softwoods and about 1 billion board-feet of hard-
in plant operating efficiency, use of pulpwood per woods. Since 1945 the softwood sector of the
ton of woodpulp requirements may decline still industry has been expanding at a phenomenal
more from 1.5 cords in 1975 to 1.3 in 2000. rate (fig. 128).



Figure 128



FUTURE DEMAR_D FOR TIMBER 443

Production of softwood veneer and plywood containers and 96 percent was used for plywood:
and of hardwood veneer and plywood arc gener- Volumeoflog*and
ally considered as two industries. Their products bolt,(_og_caZe)
compete to some extent, but each has a market M_Uio_
domain in which its products are clearly dominant. Utilized for plywood: board-/eetPercent

Douglas-fir .......................... 2, 236 92
Ponderosa pine ...................... 40 2

T__BLI_ 258.--Estimated volume of logs and bolts Other species ........................ 61 2
consumed in manufacture of veneer and plywood
in specified years, 1906-55 Total ............................ 2, 337 __96

[Million board-feet, log scale] Utilized for container veneer: 66 3
Douglas-fr ..........................

, Ponderosa pine ...................... 1 ___
Year All species Softwood Hardwood Other species ........................ 27 1

Total ........................... 94 4
1906 ................... 329 52 277
1907 .................. 349 39 310 Total volume processed:
1908 .................. 383 51 332 Douglas-fir .......................... 2, 302 95
1909 ................ 436 56 380 Ponderosa pine ....................... 41 2
1919 ................ 577 93 484 Other species ......................... 88 3
1921 ................. 400 70 330
1923 ................. 646 151 495 All species ................... 2, 431 100
1925 ..................... 735 194 541
1927 .................. 962 290 672 Source: U. S. Department of Commerce. Facts for
1929 ................... 1. 113 394 719 Industry, Softwood Plywood and Veneer, 1955, p. 2. Wash-
1931 ............... 696 228 468 ington, I). C. 1957.
1933 ................ 700 282 418
1935 .................. 824 340 484
1937 .................... 1, 11.4 460 654 The rapid expansion in uses of softwood plywood
1939.................... 1. 194 544 650 in recent years can be attributed largely to the
1942 ................... 1.736 797 939 development of moisture-resistant and water-

1943................ 1,594 659 935 proof glues. Prior to World War I most of the1944 .................... 1. 533 647 886
1945 ................. -.1,404 546 858 glues used in plywood production were not re-
1947.................. 1,570 751 819 sistant to moisture. In the 1920's moisture-
1951 .................. 2, 271 1., 232 L, 039 resistant glues were developed, and during the
1952 .................. 2, 467 1, 548 919 • 'S
1953 .................... 2, 815 1,861 954 mxd-1930 several waterproof glues were intro-
1954 .................. _ 2, 878 _ 1,978 _ 900 dueed. "Exterior grade" plywood, bonded with
1955 ................ 13, 431 2, 431 _1, 00o these waterproof glues, can be used in exposed

locations without risk of glue failure. In 1955,

Estimate. about 1,250 million square feet (_ inch basis) 24
Source: 1906-33, U. S. Department of CoInmerce data percent of the softwood plywood manufactured--

republished in Sowder, A. M., and Marquis, R.W., was exterior-grade material.
Timber Requirements for Veneer and Plywood, Forest The trend in production (table 259) and con-
Service, Washington, D. C., 1941, p. 8. 1935-47, Forest sumption of plywood _s has followed the trend of
Service, Materials Survey, Washington, D. C., 1950,
table 48. 1951-53 and 1955, U. S. Department of Corn- log consumption. Between 1939 and 1955, the
merce, Facts for Industry, Softwood Plywood and Veneer, period in which uses of softwood plywood have
Summary for 1952, p. 6" Summary for 1953, p. 2; Summary been well established, consumption has increased
for 1955, p. 2; Facts for Industry, Hardwood Veneer 1952, 399 percent, or at an average annual rate of 10.6
p. 3, Hardwood Veneer 1953. p. 3. Department of Com-
merce 1952 data adjusted to include log consumption percent.
of "green veneer" mills. This rapid increase of softwood plywood con-

sumption reflects extensive substitution of ply-

SOFTWOOD PLYWOOD AND VENEER wood for lumber. Softwood plywood sheathing
and subfiooring, for example, provide an excellent

The softwood veneer and plywood industry base for laying most types of roofing, siding, and
includes about 120 mills located in the Pacific flooring. This, along with the fact that plywood
Northwest and California. Production is based can be installed at the construction site with less
chiefly on Douglas-fir, which comprises from 95 labor, has induced much of the substitution.
to 98 percent of all wood consumed. Other
species used to a limited extent--include ponder- _48Only limited data are available on actual consumption

osa pine and western hemlock. In 1955, 4 percent of softwood plywood, but production closely approximates
of the softwood veneer 147 produced was used for consumption. There is a small volume of internationaltrade in softwood plywood, and stocks fluctuate from year

_47Veneer, normally _ or _o inch thick, is the product to year, but not to any large extent in comparison with
cut from the log. annual production.



'PABLE 259. Product, ion of softwood .f;4ywood, wood, for some m.<_ea,s_:.(_use m ....h_p})_.._g, lind for
specified ye_% 1929-55 st_bte ret_tive prices_ demi_nd in 1975 m_ty s,:mount

[Million square fee[, 9t inch basis] tO 2.2 billion squsre feet (% inch b_tsis). By 2000,
demand :ma,y increase to 3.4 billion square feet
or to 3.9 billion--depending on whether popula-

Year Quantity Year Quantity tion increases to 275 million or to 360 million.

produced produced These estimates represent increases of 69 pereent
in the period 1955-75 _nd 162 pereent or 200 per-

1929 ............ 358 1943 .............. 1, 495 cent during the period 1955-2000.
1930 ............ 805 1944 .............. 1, 485
1931 ............ 235 1945 .............. I, 222
1932 ............. 200 1946 ............ 1,436 Softwood Plywood Mainly Used for
1933 ............ 390 1947 ............. 1, 700
1934 ............ 384 1948 ............ 1, 954 Construction
1935 ............. 480 1949 ............ 1, 977

1936 ............ 700 1950 ............ 2, 676 Most softwood plywood used in construction1937 ............. 725 1951 ............ 2, 995
1938 ............ 650 1952 ............ 3, 178 goes into housing. Plywood, since the early days
1939 ............. 1,032 1953 ............ 3, 848 of its production, has been a popular material for
1940 ............ 1,200 1954 ............ 3, 989 door panels and cabinets. It gradually came into
1941 ............ 1, 805 1955 ............ 5, 147 general use for interior wall panels, ceiling panels.
1942............ 1,840 partitions, subflooring, and as sheathing in walls

and roofs. It is used extensively for prefabricated
Source: 1929-38 and 1940, The Timberman, January and ready-cut dwellings and other buildings such1952, p. 57, based partly on data published by Bureau of

the Census. 1939 and 1941-42, Business Statistics, 1953, as garages, and in the construction of farm and
p. 155. 1943-46, Statistical Abstract of the United States, multifamily dwelling units.
195_, p. 728. 1947-55, Facts for Industry, Softwood Ply- In the first three months of 1956, softwood ply-
wood and Veneer, 1955, p. 2. The last three named are wood was used for one purpose or another in 78
u. S. Department of Commerce publications, percent of all new nonfarm single-family houses

started"
About One-Fourth of Softwood Ply- Percent

of all

wood Used in Manufacture and in _o_es _o._
(number) started

Shipping Total houses started ................. 218, 600 100
Houses in which plywood was used in

In 1948, 411 million square feet (% inch basis) of one or more components .......... 171,500 78Roof sheathing ..... 42, 000 19
softwood plywood was used in the fabrication of Exterior-wall sheathing .............. 26. 000 12
fixtures, furniture, truck and truck-trailer bodies, Exterior-walt facing ................ 12, 500 6
and various other items. _ Another 312 million Subflooring ....................... 121,600 56

square feet was used in the manufacture of con- Interior walls and ceilings .......... 17. 400 8Builtins, partitions, and misc ........ 70, 600 32
tainers'_° Use not reported ................... 1. 900 1

With allowance for more extensive use of ply- Source: U. S. Department of Labor, Bureau of Labor
wood in the fabrication of manufactured products Statistics. Characteristics of New Housing, First Ouarter,
and the increased output of such products, and 1956. Pt. II, Special Characteristics, Equipment and Ap-
assuming some increased use in shipping, the pliances, p. 16. Washington. D.C. 1956.
quantity of softwood plywood consumed in these
uses in 1955 is estimated at about 1.3 billion On the average, 1,357 square feet (% inch basis)

square feet. TM This volume represents 24 percent per dwelling unit was used in this type of housing.
of the 5.4 billion square feet ('_ inch basis, con- Application of this factor to the estimated number
gainer veneer included) of softwood plywood of nonfarm and farm single-family houses built
produced in 1955. in 1955 (1,340 thousand) indicates a total con-

Softwood plywood and veneer are expected to sumption of about 1.8 billion square feet of soft-
maintain their present position in manufacturing wood plywood in all single-family dwellings built in
and shipping and to make some gains at the ex- that year. Single-family dwellings accounted for
pense of lumber. Allowing for a moderate expan- about 91 percent of all new residential construction
sion in these uses, for the anticipated increases in in 1955. The total quantity of softwood plywood
the output of manufactured products containing used in all types of housing is estimated at 2.0

3/ "billion square feet (/s inch basis). Allowing for
_ U. S. Forest Service, Wood Used in Manufacture 19_8, plywood used in the construction of garages andp. 28. Washington , D. C., 1951. (Plywood volume con-

verted from square feet, 1 inch thick equivalent.) other house accessories raises this estimate to 2.2
_s0No separate estimates of demand for softwood con- billion square feet for all new residential construc-

tainer veneer are made, since it accounts for only 4 percent tion uses.
of the softwood logs and bolts used in veneer production.

_ Includes the plywood equivalent (}_ inch basis) of If the average volume of softwood plywood used
container veneer, per dwelling increases from about 1,200 square



feet (}_ inch basis) in 1952 to 2,000 square feet by the total estimates of demand for softwood ply-
1975 and to 2,400 by the year 2000, and if the wood provide for increases of 78 percent during
rate of new residential construction increases as the period 1955-75 and of 178 percent or 224 per-
explained previously, demand for softwood ply- cent during the period 1955-2000, as follows:
wood for these uses by 1975 may amount to 4.0 Billionsq.ft., _§inchbasis
billion square feet (% inch basis). By 2000, it Manufac-

Construe. luring and
may rme to 6.0 billion square feet or 7.2 billion-- Year: tion shipping Total
depending on whether 2.5 million or 3.0 million 1955 ..... "................... 4. 1 1. 3 5. 4
dwelling units are then constructed. 1975 ....................... 7. 4 2. 2 9. 6

Another important use is "in maintenance and 2000 ...................... { 11. 6 3. 4 15. 0repair construction, including alterations and - 13. 6 3. 9 17. 5

additions. This last type of construction often
involves new partitions, lining of unfinished space These estimates are large in comparison with tile
(such as basements and attics) or other structural demand increases estimated for lumber, but still
changes. Plywood is ideally suited for these pur- very moderate in comparison wittl the rate at
poses because it can be put in place at minimum which softwood plywood consumption has been
cost, with simple tools and by unskilled labor, increasing roughly 1,000 percent during tile 20-
Expenditures for maintenance and repair construc- year period 1935-55.
tion are expected to increase 53 percent in the
period 1955-75 and 177 percent or 224 percent in HARDWOOD VENEER AND PLYWOOD
the period 1955-2000. The hardwood plywood and veneer industry

In nonresidential construction, plywood is used includes about 500 mills located chiefly in the
chiefly for concrete forms. It is particularly suit- southern States and in Wisconsin, Michigan,
able where smooth or curved concrete surfaces are Indiana, Ohio, New York, and Vermont. In
desired. The moisture-proof and moisture-resist- contrast to the softwood industry, it uses a wide
ant types can often be reused several times. By variety of species: _5_

Million
1975, expenditures for nonresidential construction Species group: bd.-ft.,
are expected to be 35 percent above 1955 and, by Birch, beech, cherry, maple, oak, wan logsealePercent
2000, 193 or 249 percent higher, nut ............................. 188 20

In developing estimates of the quantity of soft- Gum, yellow-poplar, basswood, cotton-
wood plywood that may be demanded for these wood ........................... 627 66Other domestic hardwoods ........... 111 11

purposes, it has been assumed that the average hnported tropical hardwoods ........ 28 3
use of plywood per dollar of expenditures will in-
crease at a somewhat faster rate than overall Total consumption ............. 954 100
expenditures because of the continued displace-
ment of lumber by plywood even though relative Hardwood plywood and veneer have highlydiversified uses in construction and in manufac-
prices of each follow the same trend. In the case
of nonresidential construction, plywood use per turing. In construction, hardwood plywood andveneer are mainly used for interior paneling,
dollar of expenditures is assumed to increase 83 cabinetwork, and doors. In manufacturing, they
percent by 1975 and 217 or 242 percent by 2000. are widely used in furniture and fixtures, radio and
The corresponding relationships assumed for television cabinets, small boats, and similar items.
maintenance and repair construction are 71 per- In general, the hardwood product is preferred
cent by 1975 and 157 or 229 percent by 2000. where appearance, hardness, and sonic propertiesApplying these percentages to 1955 consump-
tion of softwood plywood for new nonresidential are important.Total hardwood veneer production in 1953construction and for all maintenance and repair,
and adding the resulting estimates to new resi- amounted to about 10.1 billion square feet, surface
dential construction as previously developed, the measure basis. About 60 percent of this wasused in the manufacture of hardwood plywood:
total use of softwood plywood (in billion square Billion
feet, % inch basis) for all construction may be as square feet,

follows" _rSa_e
All other Mainte- Type: measure Percent

New resi- construc- nance and All con- Special and face .................... 1. 9 19
Year: dential tion_ repair struction Commercial and utility .............. 4. 7 47

1955 ............ 2. 2 1. 2 0. 7 4. 1 Container ......................... 3. 1 30
1975 ............ 4. 0 2. 2 1. 2 7. 4 Flat ............................... 4 4

2000_ { 6. 0 3. 8 1. 8 11. 6.......... 7. 2 4. 1 2. 3 13. 6 Total all types ................. 10. 1 100

i Includes maintenance and repairs on farms, railroads,
and mines. _52U. S. Department of Commerce, Bureau of the Cen-

sus, Facts for Industry, Hardwood Veneer, 1953. Wash-
ington, D. C., 1954. (Hardwood veneer and plywood are

When these construction uses are added to the reported in square feet only, with no designation of thick-
estimates of use in manufacturing and shipping, hess.)



Special-type veneers mus_: meet cx:_<:tin_f_peci.fi_ in -_'_''_' i0S ' i_ : I_55::_,,.,__o ...._....... But re_l price rose
cations. This material is used for decoral:ive _v _' ' I:_'_._o:u, from .)4.0 i:: ......... _o 95.8 in 1955, a,n in.crease
effect in quality furniture and a.s facing i._:_,wail of _pproxin:atety 50 percent. The significant
paneling and flush doors. The commercial and comparison, however, is obviously not plywood
utility type is used in plywood, for cor)J3ain.ers price i_ relation 13ocommodity p['iees in general
and for cores and backing in the higher grades of or to prices of nonwood materials--but rathe:' to
plywood. Container veneer is used for wire-, the price of lumber, for which, it, is a major sub-
bound boxes and crates, for baskets and hampers, stitute. The price of plywood in relation to the
and for other containers in which no gluing is price of lumber (1947-49-.--100) has come down
required. Flat-type veneer is used for items from 116.3 in 1.936 to 85.3 in 19,55. This decrease
such as ice cream spoons and sticks, tongue of approximately 27 percent has undoubtedly
depressors, and as parts of woodenware and been one of the major reasons for the widespread
novelties, substitution of plywood for lumber. :_a

Very little information is available to indicate Per capita consumption of logs and bolts utilized
trends in consumption, but the volume of logs in manufacture of veneer products has climbed
and bolts processed increased rather steadily from 3.85 board-feet in 1906 to 20.76 board-feet
from 1.906 to 1951, the trend being interrupted in 1955---a fivefold increase (table 261). Adjust-
only in the depression years. From 1951 to 1955 ing this upward trend for the general upward
the volume has remained at about 1 billion trend in per capita consumption of all the physical-
board-feet. Prior to 1950, with the exception of structure materials shows that relative eonsump-
the war years, consumption of logs and bolts bas

been a good indicator of the trend in the eonsump- TABLE 260. Average annual price of softwood
tion of hardwood veneer and plywood. Since plywood in relation to all commodity prices, and
1950, however, net imports of hardwood veneer to price of lumber, 1936-55
and plywood have increased very rapidly and have
accounted for a significant part of total consump- [1947-49-100]

tion" t
3/lillion sq. ft., surface Averag_ Price of

measure annual All-corn- Real Average plywood
195_ 1955 Year price modity price ol annual I relative

Veneer production__ 10, 283 _10, 600 of ply- price ply- price of ] to price
............................ wood 1 index wood 2 lumber [ of lum-Net. intports of veneer__ 261.3 22, 566

..................... 1 ber 3Apparent consumption .......... 10, 896 1.3, 166 ........

Estimated. 1936 ...... 33. 6 52. 5 64. 0 9 116. 3
Includes veneer equivalent of net imports of plywood. 1937 ..... 33. 5 56. 1 59. 7 1 101. 2

1938 ..... 32. 9 51. 1 _ 64. 4 0 113. 4
i Because the uses of hardwood veneer and ply- 1939 ..... 33. 7 50. 1 67. 3 0 108. 7

wood are so highly diversified, a detailed use-by-use 1940 ...... 35. 1 51. 1 68. 7 2 102. 6

analysis of future demand is not practicable here. 1941 ..... 39. 1 56. 8 i 68. 8 7 96. 1
1.942 ........ 38. 8 64. 2 60. 4 2 87. 8

In the past, few decades, hardwood plywood and 1943 ..... 42. 8 67. 0 i 63. 9 0 91. 1
veneer consumption has increased at a slower 1944 ...... 43. 7 67. 6i 64. 6 9 85. 9

rate than softwood plywood. Assuming that this 1945 ..... 43. 7 68. 8 i 63. 5 5 84. 9

relationship to softwood continues, it appears 1946 ...... 54. 2 78. 7 68. 9 3 91.4
1947 ..... 89. 3 96. 4 I 92. 6 5 94. 5

: reasonable to expect that the demand for the 1948 ..... 113. 5 104. 4 108. 7 3 105. 8
hardwood product in 1975 may be in the neighbor- 1949__ 97. 2 99. 2 98. 0 2 99. 0

hood of 21.0 billion square feet or 60 percent 1950 ..... 112. 0 103. 1 108. 6 5 97. 8

above 1955 consumption. Demand in the year 1951 ..... 117. 3 114. 8 ] 102. 2 6 94. 9

2000 is estimated at 34 billion square feet or 39 1952 .... 107. 2 111. 6 96. 1 5 89. 0107. 1 110. 1 97. 3 3 89. 81953 .....
billion square feet. Such .increases would be 1954 ...... 103. 0 110. 3 93. 4 3 87. 8

generally it: line with the experience of the past 1955 ....... 106. 1 110. 7 95. 8 4 85. 3
20 to 40 years.

Douglas-fir plywood, interior grade.
TRENDS IN REAL PRICE AND RELATIVE 2 Obtained by dividing the index for average annual

price of plywood by the corresponding all-commodity
CONSUMPTION OF PLYWOOD price index.

3 Obtained by dividing the index for average annual
Since the advent of plywood and other veneer price of plywood by the corresponding index for average

products as one of our major industrial raw price of lumber.

materials is of comparatively recent origin, long- Source: U. S. Department of Labor, Bureau of Labor
term price information is available only for Statistics. Index of Wholesale Prices.

interior-grade Douglas-fir plywood (table 260). _53Other reasons include the savings in labor of installa-
In terms of the index of average price (1947-49= tion and the standardization of the product as to quality
100), the price of such plywood rose from 33.6 and dimensions.
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tion of logs and bolts for veneer and veneer prod- PZuwooea_,e Veneerlog8veneer (billion and bolts (bil-
nets (1947-- 100.0) increased fi'orn 36.5 in 1906 to sq.ft., _ inchlionbd.-ft., log
121.8 in 1952. _asis) scale)

1952 ........................... 1 3. 3 1. 6
The comparison of trends in relative consump- 1955.......................... 1 5. 4 2. 4

tion of veneer products against real price of 1975........................... 9. 6 3. 9

Douglas-fir plywood and price of that plywood in 2000............................. { 15.0 6. 017. 5relation to price of lmnber provides such frag- 7. 0
mentary data that statistical analyses of the 1Reported production of plywood plus a 4-percent

possible future impact of price upon quantity of allowance for container-veneer production.

veneer products deInanded are precluded (fig. 129). These estimates imply a 62 percent increase in
demand for softwood logs and bolts during the

PROJECTIONS OF DEMAND FOR VENEER period 1955-75 (144 percent in the period 1952-
75), and a 150 percent or a 192 percent increase

LOGS AND BOLTS during the period 1955-2000.
Hardwood veneer log and bolt requirements,

Considerable progress has been made in recover- derived fronl the foregoing veneer and plywood
ing more usable veneer fronl logs and bolts estimates on the assmnption of no change in real
processed. It is to be expected that further or relative price, also allow for some decrease in
progress in this direction will be forthcoming, at 2000 yields from the levels attained in 1975:
least during the next 20 years. Allowance ihas _ Veneer logs
been made for such improvement in future Veneer(billion and bolts(bil-

utilization in proceeding from the previously sq.ft.,surfaCemeasure)lion bd.-ft.,lOOscale)

developed estimates of veneer and plywood delnand 1952.......................... 11. 0 1. 0

to estimates of demand for veneer logs and bolts. 1955.......................... _ 13.2 1 1. 2
The volumes of logs and bolt.s required to meet 1975.......................... 21. 0 1. 7

demand for softwood plywood and veneer, if there 2000__ { 34. 0 3. 0........................ 39.0 3.5
is no change in real or relative prices, are as follows: _ Estimated.

Figure 129

439296 0--58----30
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TABLE 261. Consumptio_ of veneer i;of1_a',,d bo_s' ca,n be :m_x:i__,from miii resid_.es and :from wood no_
in relation to consumption of all phys, icaios_rue_ure suitable for :most other industrial] uses. LPhe
materials, specified years, 1906-55 re:[ation of° the price of p].ywood _o price of lumber,

........ on the one hand, and to the price of wood-fiber
boards, on theother [hand, will probably have more

[ndex Index Rela-- eo do with future demand for veneer productsPer of per of per _ive
rated apita capita capita t_hanthe price of competing nonwood materials.

onsum consump-
asump-;onsump-,_, o P_] tion of Projections of future demand for veneer logstionof _mnotall. veneer and bolts in 1975 and 2000 are summarized as

Year eneer eneer veneer phymeal- _ '

logs logs logs structure I _Ig_ follows:
and and and mate- i _io_
,olts ' bolts rials 2 bolts _ board.feet

(1947-- (1947-- (1947= Consumption in 1952 .................. 2, 647
100.0) 100.0) 100.0) Projections to 1975:

Lower ............................... 5, 000
.... Medium ............................ 5, 670

Projections to 2000:

oard- Lower ............................. 7,. 500
feet feet Medium .......................... 9, 000

1906 ..... 329 3. 85 35. 4 96. 9 36. 5 Upper ............................ 10, 500
1907 ..... 349 4. 01 36. 8 87. 5 42. 1

1908 ..... 383 4. 32 39. 7 85. 9 46. 2 The medium and lower projections for 1975

1909..... 436 4. 82 44. 3 90. 9 48. 7 represent increases from 1952 of 89 and 114
1919 ..... 577 5. 52 50. 7 79. 9 I 63. 5
1921..... 400 3. 69 33. 9 61. 4 55. 2 percent respectively. For 2000, the increases
1923..... 646 5. 77 53. 0 90. 0 58. 9 over 1952 are 183, 240, and 297 percent respec-
1925 ..... 735 6. 35 58. 3 90. 3 64. 6 tively for the lower, medium, and upper projec-
1927 ..... 962 8. 08 74. 2 81. 5 91.0 tions. While these percentage increases appear
1929 ..... 1, 113 9. 14 83. 9 89. 0 94. 3
1931 696 5. 61 51. 5 73. 0 70. 5 to be rather generous, a substantial increase had
1933 ..... 700 5. 57 51. 1 53. 3 95. 9 already occurred by 1955.
1935 ..... 824 6. 47 59. 4 64. 6 92. 0 Demand for softwood veneer logs and bolts
1937 ..... 1, 114 8. 64 79. 3 97. 2 81. 6 is expected to rise more rapidly than demand for
1939 .... 1, 194 9. 11 83. 7 83. 7 I00. 0
1942 ..... 1, 736 12. 87 118. 2 116. 0 101. 9 hardwood products. The softwood proportion
1943__ 1, 594 11. 66 107. 1 102. 2 104. 8 represented 62 percent of consumption in 1952.
1944..... 1, 533 11.08 101. 7 106. 7 95. 3 By 1975 and 2000, the softwood products are
1945 ..... 1, 404 10. 03 92. 1 93. 4 98. 6 expected to account for 70 percent of total demand1947 ..... 1, 570 10. 89 100. 0 100. 0 100. 0
1951 ..... 2, 271 14. 71 135. 1 107. 2 126. 0 for v.eneer logs and bolts.
1952___ 2, 467 15. 71 144. 3 118. 5 121.8
1953 ..... 2, 815 17. 63 161. 9 ........
1954___ 2,878 17. 72 162. 7 ........ FUTURE DEMAND FOR MINOR IN-
1955 ..... 3, 431 20. 76 190. 6 ...........

I ..... DUSTRIAL-WOOD PRODUCTS

_Forest Service estimates based on Bureau of the Minor industrial-wood products (minor in the
Census data.

2 U. S. Department of Commerce, Bureau of the sense that no one of them represents a large vol-
Census. Raw Materials in the United States Economy, ume of wood in comparison with lumber, pulp-
1900-1952, p. 60. Washington, D.C. 1954. wood, or veneer logs) include cooperage logs

3 Obtained by dividing tl_e index of per capita consump-
tion of veneer logs and bolts by the corresponding index of and bolts, piling, poles, fence posts, hewn ties,
per capita consumption of all physical-structure materials, round mine timbers, and a miscellaneous assort-

ment of other products. TM The volume of logs

The medium and upper projections of demand and bolts used in production of these minor prod-
for veneer logs and bolts--based on the assumption ucts in 1952 amounted to 699 million cubic feet,
that prices of veneer and veneer products will or slightly less than 7 percent of all industrial
follow a trend roughly parallel to price of compet- wood consumed.
ing materials--are obtained by adding together Medium and lower projections of demand in
the above estimates of softwood and hardwood log 1975 are made for each product, but for 2000 all
and bolt requirements. The lower projections, of the projections are made only for the group
on the other hand, are based on the assumption as a whole. As before, the medium and upper
that the price of timber products will rise faster projections assume that the future price of timber
than the price of competing materials, products will rise no faster than the price of sub-

An increase in price may stimulate substitution stitute materials. The lower projection assumes
of nonwood materials for veneer products to a a substantial rise in relative price, which pre-
certain extent. But more important, it will prob- sumably would result in lowering the demand
ably stimulate substitution of other timber prod- _54Such as bolts for turnery products, wood for making
ucts such, as hardboard and particle board, which charcoal, shingle bolts, and furnace poles.
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for minor wood products from the medium pro- TABLE 262.--Consumption of timber for cooperage,
jections because of the substitution of other selected years, 1906-52 1

materials for wood. {Million board-feet log scale]

COOPERAGE LOGS AND BOLTS Year All coop- Tight Slack

The term "cooperage" applies to barrels, kegs, erage cooperage cooperage
pails, and tubs, made of wood staves and head-
ing, bound together with hoops. Tight cooperage 1906................ 1, 478 562 916
• 1908 .......... 1, 775 682 1, 093
_s used for liquids, and slack cooperage for dry 1910................ l, 706 742 964
materials. 1919................. i,486 725 761

Fifty years ago, tight cooperage was used for 1921................ 1, 149 547 602
storage and shipment of products such as whiskey, 1923................ 1, 136 489 647

1925 ............... 1, 182 544 638
beer and ale, wine, molasses, vinegar, pickled 1927................ 1, 307 698 609
products, lard and oils, petroleum products, and 1929................ 1, 461 779 682
chemicals. Out of this list the only product still 1931 ................ 843 468 375
stored almost wholly in tight, cooperage is whis- 19351933.......... ______:::__ 639 336 303303758 455
key. For the others, there has been a drastic 1937................ 833 415 418
displacement of tight cooperage by metal drums 1939 ................. 786 388 398
and cans, and by glass containe_. 1947.................. 558 275 283

Slack cooperage has been used for storage and 1949................ 369 148 2211950 ................ 455 197 258
shipment of flour, sugar, salt, lime, cement, nails, 1951................ 427 164 263
rosin, and many other items. For many of these, 1952................. 355 92 263
slack cooperage has been displaced by wooden
and fiber boxes, cotton bags, multiwall paper _Data for years 1906-25 from U. S. Forest Serv. Stat.
bags, fiber drums, and various other containers. Bul. 21, American Forests and Forest Products; 1927-47,

Part of the trend away from the use of slack from Bur. Census, Census of Manufactures; 1949-51 fromcooperage containers has been due to the practice U.S. Dept. Com., N. P. A., Containers and Packaging
industry reports. N. P. A. reports on number of barrels

of putting commodities in consumer-size packages converted to timber volume by factor of 41 board-feet per
before they leave the factory. The old cracker barrel for tigh¢ cooperage and 12 board-feet per barrel for

barrel, for example, has been replaced by sealed slack cooperage.

packages containing quantities that the average and color is sometimes important. Oaks, gums,
consumer is willing to buy at one time. poplar, southern pines, spruce, and Douglas-flr

In 1906, about 1.5 billion board-feet of timber are among the most widely used woods. The
were used in the production of cooperage. In proportion of hardwood used for both tight and
1952, only 355 million board-feet were used (table slack cooperage--one-third of the total--is ex-
262). peered to remain unchanged.

Looking ahead to 1975, it appears likely that
the trend in the consumption of timber for coop- PILING
erage will be reversed. The displacement of
wooden cooperage by otber materials has prob- Wood piling is used chiefly in construction of
ably run its course. It is expected that because docks, building foundations, and railroad trestles.
of strength and ease of handling, there will be a Information on the quantity of piling treated in
continuing demand for slack cooperage in the wood preservation plants has been collected for
packaging of certain materials, particularly for many years, but little is known about the quantity
export, and also for tight cooperage for storage of untreated piling installed from year to year.
and shipment of whiskey and other spirituous Partial surveys made in a few areas indicate that
liquors. On the basis of these suppositions, me- about 40 percent of all piling installed may be
dium projected demand for cooperage logs and untreated material. This estimate, however, is
bolts in 1975 is estimated at 60() million board- not very reliable. During World War II, a large
feet and lower projected demand at 510 million volume of untreated piling was installed. The
board-feet, average annual volume of piling treated and total

The tight cooperage industry is very exacting consumption are estimated as follows:
in its wood requirements, since the woods used Volume Volumetreated consumed

must be impermeable to liquids. For certain (_alion rain/oncu. ft.) cu. ft.)
commodities, it is necessary to use woods that 1925-29 ................... 12. 9 21, 5
do not impart odor, flavor, or color to the con- 1930-34 ................... 10. 1 16. 8
tents. White oak has long been favored, espe- 1935-39 ................... I1. 3 18. 8

cially for whiskey barrels. Slack cooperage need 1940-44 ................... 21. 0 46. 61945-49 ................... 12. 7 21. 2
not be made of such high-quality wood as tight 1950-51 ................... 14. 8 24. 7
cooperage, although freedom from odor, flavor, 1952...................... 16. 7 28. 0



Wood piling will continue to be used fo_"t.}:_e_s,me P°_'_
purposes it now serves. There wdll probably be (<z_o.,_
some displacement by steel and concrete, and 1920 ................................................. 900
some decline in replacement demand because of the L929.................................. 4o01937 .................................... 475
increased use of treated piling. In general, how- _945.................................. 250
ever, demand for piling can. be expected t,o in_- 1952 ................................... 306

crease as nonresidential construction increases° The, decline in use of fence posts has resuked
Under this assumption, medium projected demand partly from greater use of steel and concrete posts,
for piling in 1975 is set at 37 million cubic feet or and partly from increased use of wood preserva-
59 million linear' feet. The corresponding lower gives. Farm abandonment, farm consolidation,
projections are 30 million cubic feet, or 45 million and decline in use of horses on farms are addi-
linear feet. About 90 percent is expected to be tional factors that have tended to reduce pos_
softwood and 10 percent hardwood, consumption. The influence of such factors is

currently being partially offset by farm reorgan-
POLES ization for soil conservation, more intensive pas-

Wood poles are used principally for electric turF management, rangeland improvement, and- new highway construction.
power, telephone, and telegraph lines. The num- Medium projected dem.and for fence posts in
ber of poles in service has been increasing and is 1975 is estimated at 400 million pieces or about 31
expected to increase still further. The most percent more than consumption in 1952. Lower
rapid increase has been in the power-line field" projected demand is judged to be 337 million.

vmio_ poz_,/_ Of these totals, about 35 percent may be softwoodsservice

Class of utility: 1938 19_9 and 65 percent hardwoods.
Rural electric cooperatives ............... 0. 7 15. 0
Other power lines ...................... :19. 5 32. 2 HEWN TIES
Telephone lines ........................... 21. 0 25. 2

Western Union telegraph ............... 8. 8 9. 7 The hewn-tie portion of tie production has de-Class I railroads .......................... 2. 6 4. 2
creased very rapidly in the past 50 years. Since

Total ............................ 52. 6 86. a 1947 the number of hewn ties reported treated
has decreased from 12.7 million to 2.0 million in

Tile average annual number of poles installed has 1955. With the production of hewn ties already
increased from 3.6 million in tile period 1923-29 down to an estimated 2.5 million in 1955, it can
to 6.8 million in 1946-50. In 1952. 6.5 inillion be expected that production of hewn ties will
poles were installed, have ceased entirely before 1975 and that all

Because of the great mileage of new power lines crossties will be of the sawed variety.
installed during recent years, the recent trend in
the number of poles installed annually is not con- ROUND MINE TIMBERS
sidered a very reliable indicator of what future
demand nlight be. However, in view of antici- Trends in consumption of round mine timbers
pated increases in population and gross national and factors affecting consumption are the same as
product, it seem.s logical to expect that it will be those discussed previously in connection with lure-
necessary to install a considerable mileage of new ber used in mining construction. Medium pro-
lines each year. Assunfing that new lines being jected demand for round mine timbers is esti-
constructed will require an average of 2 million mated at 105 million cubic feet in 1975, or 30
poles annually and that there will be 140 million percent above the estimated consumption of 81
poles in service in 1975 with an average service million cubic feet in 1952. Lower projected de-
life of about 30 years, nledium projected demand mand is estimated at 87 million cubic feet in ]975.
for poles in 1975 amounts to 6.5 million poles.
(The number wouhl provide 4.5 million poles for OTHER INDUSTRIAL WOOD
replacements and 2 million for new lines.) Lower
projected de,mand is estimated at 4.9 million. An estimated 227 million cubic feet, of timber
Nearly all poles used in the futm'e will probably were used in 1952 for a wide variety of products
be softwoods, such as charcoal and other wood distillation prod-

ucts, spools, dowels and other turned products,
FENCE POSTS shingles, excelsior, sporting goods, smelter poles,

farm poles, and round and split farm timber.
Wood fence posts are used chiefly in farm fences. (Not included in these estimates are substantial

Use in safety barricades on highways is an ira- quantities of dead chesmut wood used for tannin
portant secondary source of delnand. Consump- extract and of pine stumps used for naval stores.)
tion has declined sharply in the past 35 years Past trends in consumption have been variable.
according to Forest Service estimates: Use of wood shingles, excelsior, and charcoal has
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been oil the downgrade, but use of many of the FUTURE DEMAND FOR FUELWOOD
mtmuf_ctured products made directly from bolts
has been increasing. Assuming that the heavier Because fuelwood is drawn from so many differ-
market losses for wood in these miscellaneous uses ent sources, any single figure cited as "fuelwood
have already been sustained, 1975 demand is consumption" or projected demand for fuelwood is
estimated at 350 million cubic feet or 54 percent likely to lead to some confusion. Furthermore,
above 1952 consumption. Lower projected de- there is a possibility of confusion with respect to
Inand is set at 314 million cubic feet. About wood used for fuel by industrial aim other nonres-
tmlf of either estimate is expected to be softwood, idential establishments. Some estimates in the

past have included such wood and others have not.
PROJEE'rIONS OF DEMAND FOR ALL MINOR The figures presented in this section for total fuel-

INDUSTRIAL-WOOD PRODUCTS wood consumption, and projections of demand, do
include that used by nonresidential establishments

The various estimates of medium projected _s well as that used in homes, whether cut pur-
demand for the minor industrial-wood products posely for fuel or obtained from sawmills and other
in 1975 add up to 913 million cubic feet (round- primary manufacturing plants in the form of
wood basis), about 20 percent above 1952 con- residues.
sumption of 758 million cubic feet. Comparable The large drop in fuelwood consumption during
medium and upper projections of demand in 2000 the past few decades in spite of a substantial in-
are 1,450 and 1,740 million cubic feet or 59 and 91 crease in population has been due to greater use of
percent, respectively, above the 1975 estimate, more convenient and efficient fuels such as coal,
The lower projection totals 770 million cubic feet in oil, gas, and electricity. Use of wood for curing
1975 and the estimate for 2000 is 1,160 million tobacco and in certain industries such as brickyards
cubic feet 51 percent above 1975 (table 263). h_s declined sharply because other fuels have been
The projections to 2000 are based on the assump- substituted. Since 1941 the decline in use of fuel-
tions that most of the market losses by products wood in homes has been particular:ly rapid as the
most vulnerable to competition will have occurred result of changes in both heating and cooking fuels.
by 1975, and that the increase of population and Between 1940 and 1950, for example, the percent-
other factor's will materially enlarge the demand for' age of occupied dwelling units using wood for cen-
some products in the last quarter century, tral heating or for cooking dropped from over 20

Minor industrial-wood products consumed in to less than 10 percent of the total. This decline
1952 were divided about equally between soft- occurred in farm and rural areas as well as in cities.
woods and hardwoods. It is expected that this Consumption of fuelwood in homes will probably
relationship will remain essentially unchanged in decline still further as a result of such factors as
the future, increased use of electricity and bottled gas in rural

TABLE 263. Estimated consumption oj minor industrial wood products, 1952, and projections of demand,
1975 and 2000

[Roundwood basis]

Projections of demand

1952 con-

Product sumption 1975 2000

Lower Medium Lower Medium Upper

Million Million Million MiUion Million Million

cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.
Cooperage logs and bolts .................... 73 97 1.09 ...................................
Piling ...................................... 28 30 37 ................................
Poles ....................................... 88 67 88 ..................................

Posts (round and split) ....................... 194 1.75 224 ...............................Hewn ties ................................. 67
Mine timbers (round) ........................ 81

Other minor products_ 227 314 350 .......... t .......... 1..........
All minor industrial products i .......... 758 7-_- 9-_3- l, 1_ 1,_ 1, 7-_

' Not allocated to product, cludes 699 million cubic feet of logs and bolts used for these
2 Includes volume of pxoducts recovered from plant minor products and 59 million cubic feet (roundwood

residues. Thus for 1952, the 758 million cubic feet in- equivalent) of plant residue.



areas, greater use of modern heating eqmpment, UNtTED STATES INTERNATIONAL
increased urbanization, and increased per capita TRADE IN TIMBER PRODUCTS
income.

Use of wood for production of steam power in ARhough the United States ranks first among
primary wood-using plants is likewise expected, to the nation, s of the world as a producer of timber
decline considerably, partly because of greater use products, it is also one of the leading importers of
of plant residues for fiber products rather than for such products. The principal items imported
fuel, and partly because more and more small mills include lumber, pulpwood, woodpulp, newsprint
are converting fl'om steam power to internal corn- and other paper and paperboard, veneer, plywood,
bustion engines, and veneer logs and bolts.

Fuelwood is rapidly becoming a byproduct of Various timber products such as poles, piling,
timber cut for industrial-wood products. In 1952, shingle bolts, hewn ties, and many other items
an estimated 58.6 million cords of wood were used regularly enter the international trade of the
for fuel, including 31.4 million cords taken from United States. The quantities involved have
plant residues. In view of this situation and the always been small and are not expected to become
comparatively weak position of fuelwood in eom- important in the future.
petition with other energy materials, only a single In terms of roundwood and roundwood-equiva-
estimate is made for 1975 and also for 2000. These lent volume, pulpwood and products of pulpwood
serve in lieu of separate lower, medium, and upper comprised about 74 percent of total imports in
projections of demand: 1952 and about 64 percent in 1955. Lumber is

Projecteddemand
_952 next in volume imported, comprising 23 percent

consumption 1975(rail- 2000(rail- of total net imports in 1952 and 33 percent inSource: (million cords) lion cords) lion cords)
Mill residues .............. 31. 4 22. 9 18. 0 1955.
Roundwood ............... 27. 2 ll. 1 7. 0 About 91 percent of the lumber, 96 percent of

the paper and paperboard, 81 percent of the wood-
Total ................... 58. 6 34. 0 25. 0

pulp, and a high percentage of the imports of other
It is estimated that by 1975 the demand for timber products come from Canada (table 264).

fuelwood will have decreased by about 42 percent United States exports of timber products are
below 1952 consumption and by 2000, 58 percent, comparatively small, being only about one-fifthResidues account for an increasingly greater share
of the total ranging from 54 percent in 1952 to as much as the volume imported. Exports consist
67 percent in 1975 and 72 percent in 2000. More chiefly of lumber, woodpulp, and paper, and go to
than three-fourths of the roundwood is estimated all parts of the world, although Canada and
to be hardwoods, while three-fourths of the resi- Mexico are the principal markets.
dues are estimated to be softwoods. Total trade in 1952 and 1955 measured in

TABLE 264.--United States imports oJ timber products by source, 1952 and 1955

1952 1955

Standard unit of
Percent Perc( Percent Percent

Product measure Quan- from 1 froi Qt_ _n- from fro mtitv Canada I oth( _y Canada other

con ourI
....

Lumber ............................. Million bd.-ft ....... 2, 487 91 3, 59 c 93
Softwoods ................................ do .............. I 2, 267 94 3, 327 97
Hardwoods ............................ do .............. I 215 55 1 26_ 47 153

Pulpwood .............................. Thousand cords ..... ] 2, 310 99 I....... l, 92{ 99 ...... i;81, 21_ 84

Woodpulp ......................... Thousand tons ...... t 1,9419666 1 2,

Paper and-paperboard ...................... do .............. i 5, 191 5, 38:7 96
Plywood ................................. Million sq. ft ....... / 86 67 62{ 16 -_84

94Veneer ................................... do ............. 428 76_ 88 12

Saw logs and veneer logs ............. I Million bd.-ft ....... t 191 19g 46 154

Includes the tropical hardwoods imported chiefly from Source: U. S. Department of Commerce, Bureau of the
the Philippines, Latin America, and Africa. Census.

2 In 1955 Japan was the major source of plywood im-
ports-supplying 68 percent of the total.
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rour_dwood and roundwood-equivalent volume has been of relatively minor importance in corn-
was as follows: parison with domestic production and eonsump-

Millioncubic feet tion (table 266 and fig. 130). In the period
Imports £'zports Net imports 195t-52, for example, domestic production aver-

1952 ......................... 1, 390 214 1, 176 aged 37.4 billion board-feet while imports aver-
1955......................... 1, 626 315 1, 311 aged 2.5 billion board-feet and exports 0.8 billion

board-feet.
TRENDS IN LUMBER IMPORTS AND Tile general pattern of international trade in

EXPORTS lumber shows tile United States changing from a
net exporting to a net, importing country after

Lumber has been a substantial item in the 1941 (fig. 131). Since that time tariffs and other
international trade of this country since colonial restrictions oil United States imports have been
times. Prior to 1941, exports exceeded imports, reduced, and domestic demand for lumber has
but since that year (excepting 1947) imports have been at a high level. During World War II the
exceeded exports (table 265). lack of transportation and other factors associated

The bulk of the trade has been softwoods with the war caused a loss of United States export
mere than 90 percent of total imports during most markets. Subsequently, many of tile countries
years since 1923, and from 70 to 85 percent of the that formerly received lumber from the United
exports. In 1955, the principal softwoods im- States have found it necessary to limit their pur-
ported were spruce, Douglas-fir, cedar, white pine, chases because of currency-exchange problems.
hemlock, and larch: The effect of these factors is that the United States

Million has become a net importing nation and appears
Species: bd.-ft, perce_,t likely to remain so in the foreseeable future.

Spruce l, 167 35 The United States has assumed a leading roleDouglas-fir ......................... 983 30
Cedar............................. 285 8 in the cooperative efforts of the Free World to

Pine ............................... 247 7 strengthen the economic security and to foster theHemlock .......................... 192 6 economic growth of underdeveloped countries.
Not specified....................... 453 14 It therefore seems logical to expect that the United

Total ......................... 3, 327 100 States will be called upon to supply quantities of
" lumber required in this program. In looking to

Mos_ of the imported softwood lumber has come the future it has been assumed that tile United
from Canada. In 1955, for example, more than States will make some increases in lumber exports,
97 percent was from this source (table 264). but that its own expanding economy will, at the
Small quantities of PaI'ana pine have been ira- same time, require increasingly larger lumber
ported from Brazil and some softwood was imports.
obtained from Mexico in the early 1940's, but such As the timber resources of Canada become more
imports have declined to a mere trickle in more fully developed, it is reasonable to expect that the
recent years. The comparatively small volume United States can count on some increases in
of hardwood lumber imported consists chiefly of lumber imports from that source. On this basis,
maple, birch, and beech from Canada and a it is estimated that our net imports (the difference
variety of tropical hardwoods such as teak, between imports and exports) may amount to 3
mahagony, rosewood, ebony, and granadilla, billion board-feet in 1975 and 2000. Although
chiefly from the Philippines, Latin America, and this figure is only slightly above net lumber im-
Africa. ports in 1955, it_ is 43 percent greater ttlan tile

Shipments of lumber from the United States 1951-55 average of 2.1 billion board-feet and 71
have gone to all parts of the world. Formerly the percent more than net imports in 1952. Distribu-
largest share went to Europe, particularly to the tion by softwoods and hardwoods is expected to
United Kingdom.; the rest went to Latin Ameri- follow the pattern of recent years as shown below:
can, Asian, and African countries. In most re- Millionbd.-ft.

cent years a sizable share has been going to Canada Total Softwood Hardwood
and Mexico. 1952 ....................... l, 752 1,701 51

Softwood has made up 70 to 85 percent of an- 1955...................... 2, 755 2, 675 80
nual lumber exports since 1923. Douglas-fir and 1975...................... 3, 000 2, 900 100

southern pine have been the two major species. 2000 ...................... 3, 000 2, 9oo lOO
Smaller quantities of the other pines and of spruce,
redwood, hemlock, and cypress have been shipped TRENDS IN ]'MPORTS AND EXPORTS OF
abroad: The bulk of the hardwood export has PULPWOOD AND PULPWOOD PRODUCTS
been oak, with lesser amounts of gum, ash, poplar,
and other species. In United States international trade in pulpwood

Although the United States international trade and pulpwood products, imports have far ex-
in lumber has involved substantial quantities, it ceeded exports in recent years. Exports of pulp.
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TABLE 265.---Lumber prod_,c_'_on,impo'/_(_,._,'_';uf......."*__,_.,,,,:_,_'_'_6y uu"7','_moJ_°g,,,,., ,. a,,n,U.D,._:s_"d'u';,_o(Z_b.,_e2_,c_e(7.. . yecs_°.<_.t89_......
i_,957F

[Million boav(bfeeti

Production _ Imports 2 Expor0s 2

Year Total Soft- Hard- Soft- _rd- :ed Total t Soft- _rd- Mixed

I woods woods woods _ods roods ods
1899" ........ 35, 078 ] 26, 371 8, 706 424 1. 411 ......................

1900 ......... / 68C 1. 561 ..................1901 .................. 491 1. 667 ......................

1903 ......... 721 1. 643 ................
1.904 ......... 43;b(lG I 32, 538 10, 462 58S 2. 046 ............... I
1905 .......... 43. 50(1 1 32. 960 10, 540 711 1. 817 ................
1906 ......... 46. 00(1 I 34. 900 11, 100 95(3 1. 926 .................
1907 ............ 46. 00(1 I 34. 946 11, 054 934 ..................
1908 ......... 42. 000 I 31 945 10, 055 791 2. 039 ................
1909" ........ 44. 510 I 33 897 10, 613 846 1. 763 ................
1910 ......... 44. 500 I 34. 029 10, 471 1, 054 .................
1911 ......... 43 000 I 33, 020 9, 980 872
1912 ......... 45 00(} I 34. 695 10, 305 905 2, 027 305 416
1913 ......... 44 00(1 I 34 065 9, 935 1,092 1 191 3. 053 2, 394 4113 249
1914 .......... 40. 500 I 31, 481 9, 019 931 7 i25 2. 829 2, 275 333 221
1915 .......... 37, 012 [ 29, 485 7, 527 941 12 129 1. 303 1, 067 142 94
1916 ......... 39, 807 I 31, 332 8, 475 1, 218 18 1. 369 1, 119 155 95
1917 ......... 35, 831 29, 174 6, 657 1, 175 10 .66 1. 219 1, 024 81 114
1918 ......... 31, 890 25, 668 6, 223 1, 209 3 1. 093 903 19(1 0
1919" ......... 34, 552 27, 407 7, 145 1, 149 5 .44 1, 486 1, 112 373 0
1920 ......... 35, 000 ] 27, 610 7, 390 1,351 12 139 1, 712 1, 496 215 0
1921 ........... 29, 000 23, 444 5, 556 839 9 1, 338 1, 192 146 0
1922 ............ 35, 250 28, 922 6, 328 1,564 529 24 }10 1, 953 1, 632 250 71
1923 ............. 41, 000 I 33, 220 7, 780 1,971 1, 868 103 0 2, 081 316 68
1924 ........... 39, 500 t 31., 549 7, 951 1, 743 1, 657 86 0 2, 748 2, 320 346 82
1925 ......... 41, 000 33, 283 7, 716 1,846 1, 735 112 0 2, 194 373 45
1926 ......... 39, 750 I 32, 078 7, 672 1, 899 1, 777 123 0 2, 826 2, 424 362 41
1927 ......... 37, 250 29, 976 7, 275 1,745 1, 634 111 0 3, 063 2, 609 418 36
1928 ......... 36, 750 ] 29, 853 6, 898 1, 468 1, 372 96 0 3, 244 2, 739 484 21
1929 ......... 38, 745 30, 836 7, 909 1, 543 1, 418 124 0 3, 197 2, 698 480 19
1930 .......... 29, 358 23, 228 6, 130 1,219 1, 148 40 31 2, 352 ,91.2 418 23
1931 ......... 19, 997 15, 887 4, 111 749 702 25 22 1,701 ,353 334 14
1932 .......... 13, 524 10, 802 2, 722 381 352 15 14 1, 156 911 241 4
1933 ........ 17, 151 [ 13, 786 3, 365 359 309 27 23 1, 281 987 294 1
1934 ........... 18, 826 14, 618 4, 208 287 244 22 21 1, 349 , 1,063 284 2
1935 ......... 22, 944 18, 196 4, 748 438 380 58 0 1, 313 1, 003 307 3
1936 .......... 27, 626 I 22, 025 5, 601 662 570 92 0 1, 284 _ 947 335 2
1937 .......... 29, 004 ] 23, 148 5, 856 688 573 114 1 1,443 ! 1. 056 384 3
1938 ........... 24, 825 I 19, 955 4, 871 530 459 70 1 977 i 710 266 2
1939 ......... 28, 755 I 23, 291. 5, 464 718 606 102 11 1, 104 828 254 22
1940 .......... 31, 1.59 t 25, 622 5, 537 740 607 117 16 972 748 168 56
1941 ......... 36, 538 I 29, 867 6, 671. 1, 361 1, 183 167 11 693 509 146 38
1942" ........ 36, 332 29, 510 6, 822 1, 540 .1, 397 114 30 463 285 96 82
1943" ........ 34, 289 t 26, 917 7, 371 856 704 135 16 310 201 76 32
1944" ......... 32, 938 [ 25, 160 7, 778 1,000 819 159 22 360 234 96 29
1945" ........ 28, 122 I 21, 14(1 6, 982 l, 06;'I 882 164 17 435 289 117 30
1946" ........ 34, 112 I 25, 857 8, 256 l, 239 1, 020 206 13 649 518 98 33
1.947" ........ 35, 404 [ 27, 937 7, 467 1, 311 1, 092 213 5 1, 352 972 186 193
1948 ......... 37, 000 I 29, 600 7, 400 1, 880 1, 652 217 11 647 462 88 97
1949" ....... 32, 176 I 26, 472 5, 704 1, 574 1, 425 138 12 667 534 133 0
1950" .......... 38, 007 I 30, 633 7, 374 :_,432 3, 140 283 9 517 407 110 0
1951" ............ 37, 204 I 29, 493 7, 711 2, 517 2, 260 249 9 998 876 122 0
1952" ............ 37, 462 I 30, 234 7, 228 2, 487 2, 267 215 5 735 566 162 7
1953" .............. 36, 742 t 29, 562 7, 180 2, 771 2, 527 233 11 644 513 130 (z)
1954" ............. 36, 356 t 29, 282 7, 074 3, 066 2, 855 209 3 723 585 133 5
1955 ............ 39, 000 I 31, 200 7, 200 3, 599 3, 327 266 6 844 652 189 3

'As est.imated by the Forest_ Service, except for years Source: Lumber production: U. S. Department of
umrked by an asterisk. Data for those years are from the Agriculture, Forest Service. and U. S. Department of Com-
B_reau of the Census. meree, Bureau of the Census. Lumber imports and ex-

" [report and export data are for fiscal ye'-trs up to 1918 ports: U. S. Delaartment of Commerce, Bureau of Foreign
and for calendar years thereafter, and I)omestie Commerce and Bureau of the Census.

a Less titan 0.5 million.
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TABL_ 266.---.N-_W,_U!piy _-:!)fi_._.m,t_r% tt_,_[)%;{t_g LS:tai_.bll,1829--J955
[Millionboard-feet]

Year Produc- Net ex- Net ira- New Year Produc- Net ex- Net ira- New
tion _ ports _ ports 2 supply don _ por_s ports 2 supply

1899" ................ 35, 078 987 34, (}91 1928 ......... 36. 750 i, 776 .................... 34, 974

19001901........................ (=) 1, 176 .[[[_-[_-2]_- 1930 .............. 29, 3,58 I, 133 ................ 28, 225
1902 .......... 13) 727 ................... 1931 ............ 19. 997 952 ................... 19, 045
1903 .......... (D 922 .................... L932 ............. 13. 524 775 ......... 12, 749
1904 ............. 43, 000 1, 457 ........ 41, 543 11.933............ 17, 151 922 ............. 16, 229
1905 ........... 43, 500 1, 106 ....... 42, 394 1934 ......... 18, 826 1° 062 ......... 17, 764
1906 ........... 46, 000 976 ....... 45, 024 1935 ......... 22, 944 875 ......... 22, 069
1907 ......... 46, 000 1, 326 ............. 44, 674 1936 ........... 27. 626 622 .......... 27, 004
1908 ............ 42, 000 1, 248 .......... 40, 752 1937 ........... 29, 004 755 .......... 28, 249
1909" ........... 44, 510 917 ........ 43, 593 1938 ........... 24, 825 447 .......... 24, 378
1910 .......... 44, 500 1, 108 ............. 43, 392 1939 ............ 28, 755 386 ........... 28, 369
1911 ........... 43, 000 1, 689 ........ 41, 311 1940 .... 31, 159 232 ......... 30, 927
1912 ........... 45, 000 1, 843 ......... 43, 157 1941 ........... 36. 538 ............. 668 37, 206
1913 .......... 44, 000 1, 961 ........... 42, 039 1942" ......... 36, 332 ......... 1. 077 37, 409
1914 .......... 40, 500 1, 898 ........ 38, 602 1943"_ 34, 289 .......... 546 34, 835
1915 ......... 37, 012 362 .......... 36, 650 1944" ......... 32, 938 .......... 640 33, 578
1916 ........... 39, 807 151 ......... 39, 656 1945" .......... 28, 122 .......... 628 28, 750
1917 ............ 35, 831 44 ......... 35, 787 1946" ......... 34, 112 ........... 590 34, 702
1918 ............ 31, 890 ........... 116 32, 006 1947" ......... 35, 404 41 ........... 35, 363
1919" ........... 34, 552 337 ....... 34, 215 1948 ........... 37. 000 ......... 1, 233 38, 233
1920 ........... 35, 000 361 ............ 34, 639 1949" ......... 32, 176 .......... 907 33, 083
1921 .......... 29, 000 499 ......... 28, 501 1950" ......... 38, 007 ......... 2, 915 40, 922
1922 .......... 35, 250 389 .......... 34, 861 1951" ......... 37, 204 ........ 1, 519 38, 723
11923.......... 41, 000 495 .............. 40, 505 1(,)52 * ......... 37, 462 .......... 1,752 39, 214
1924 .......... 39, 500 1, 005 .............. 38, 495 1953" ......... 36, 742 ........... 2, 127 38, 869
1925 .......... 41, 000 766 .............. 40, 234 1954" ......... 36, 356 2, 343 38, 699

1916 ........... 39, 750 99,7 .......... 38, 823 1955 .............. 39, 000 ] [- _[ [ .-_--[ 2, 755 41, 755
1927 ............ 37, 250 1, 318 .......... 35, 932

_As estimated by the Forest Service, except for vears Source: Lumber production: U. S. Department of
marked by an asterisk. Data for those years are fror}l the Agriculture, Forest Service, and U. S. Department of Corn-
Bureau of the Census. merce, Bureau of the Census. Lumber imports and ex-

hnport and export data are for fiscal years up to 1918 ports: U. S. Department of Commerce, Bureau of Foreign
and for calendar years thereafter, and Domestic Commerce and Bureau of the Census.

Data not available.

wood, woodpulp, and newsprint represent only a These net imports of log's and bolts comprised
token of the volume of such products imported, about 20 percent of the 1952 total net import
Exports of paper other than newsprint and paper- (roundwood equivalent) of pulpwood and pulp-
board have been somewhat in excess of imports, wood products. In 1955 they represented about.
but because of the small quantity involved they 18 percent. Nearly all imports of pulpwood logs
play a relativelv minor role in United States inter- and bolts have come from Canada.
national trade {n timber products. Canadian policy discourages the export of

unmanufactured wood products. The effect of

Imports of Pulpwood Logs and Bolts that policy in the future is difficult to assess. Inview of all circumstances, it is expected that im-
Far Exceed Exports ports of pulpwood logs and bolts from Canada in

The United States international trade in pulp- 1975 and 2000 will not, exceed a million cords per
wood logs and bolts has consisted almost entirely year.
of imports, but exports have been taken into
account in the net import estimates: Most Woodpulp Imports Come From

cord= c,o_= Canada
Year: (thousand) Year: (thousand)

1899 ........... 369 1935 ............. 1, 037
1905 ............ 645 1940 ........... 1, 374 United States imports of woodpulp also exceed
1910........... 948 1945........... 1, 688 exports by a large margin (table 267). Expressed
1914............ 830 1950........... 1, 807 in terms of wood equivalent, the net imports of
1920 ............. 1, 100 1952 ........... 2, 293 woodpulpreachedanalltime high of 4,158 thousand1925 ........... 1, 088 1955 ........... 1, 868
1930 ........... 1, 096 cords in 1950. But from that level they declined



Figure 131

to 3,105 thousand in 1952 and dropped still further future supplies of woodpulp, it is not likely that
to 2,755 thousand in 1955. These net imports of any large quantity of woodpulp will flow again
woodpulp comprised about 28 percent of both from Scandinavia to tile United States. The

1952 and 1955 total net imports of pulpwood and west European market will probably take about
pulpwood products (roundwood equivalent), all the woodpulp that can be produced in that

During recent years Canada has supplied be- area.
tween 80 and 85 percent of the woodpulp imported
by the United States. The rest originates in the With regard to continued imports of woodpulp
Scandinavian countries. In the 1930's, the situa- from Canada, the outlook is favorable. How-
tion was just the opposite: at that time up to 70 ever, it is expected that 1975 and 2000 net im-
percent in some years came from Scandinavia and ports of woodpulp will not exceed tile peak level
30 percent from Canada. Unless western Europe reached in 1950, about 4 million cords (wood
begins to draw heavily on the Soviet Union for its equivalent).



Newsprint ......................... 5. 15g 207 4 952 .....

Net imports Other paper ............... 112 310 .......... 204
P_,perboard ................. 112 322 ......... 210

Year Imports Exports As pulp- Total .................. 5, 383 845 4, 952 414
As wood- wood

pulp equiva- C_nada has supplied nearly all of the newsprint
len_ (97 percent in 1955) imported. Small quantities

of newsprint and specialty grades of paper have
Thousand Thousand Thousand Thousand originated in Sweden, Norway, and Finland.

tons tons tons cords Imports of Canadian newsprint have supplied a
1899.......... 57 21 36 56 large part (more than 80 percent since 1946) of the
1904 ......... 179 10 169 261 newsprint consumed in the United States. The1909 ......... 370 9 361 560
1914 ......... 676 12 664 1, 028 dependence of the United States upon Canadian
1920......... 906 32 874 1, 561 newsprint imports has been due to a number of
1925 ......... 1, 664 38 1, 626 2, 899 factors, including: (a) The depletion of the long-
1930........... 1, 830 48 1, 782 3, 238 fibered softwood pulpwood supplies in New
1935 .......... 1, 933 172 1,761 3, 252
1940 .......... 1, 225 481 744 1,306 England and the Lake States, (b) lack of tariff
1945 ......... 1, 754 135 1, 619 2,971 protection, _ and (c) the rapidly rising demand
1950 ........ 2, 385 96 2, 289 4, 158 for other grades of paper and paperboard, which
1952 .......... 1, 941 212 1, 729 3, 105 domestic manufacturers considered more profitable
1955 ......... 2, 213 633 1, 580 2, 755 to produce.

Converted on the following basis: TABLE 268._United States international trade in
1 ton sulfite pulp = 2.05 cords paper and paperboard, specified years, 1899-1955
1 ton sulfate pulp -- 1.78 cords
1 ton soda pulp = 2.10 cords
1 ton groundwood pulp= 1.01 cords
1 ton other pulp = 1.02 cords Net imports

1
Source: U. S. Department of Commerce, Bureau of the

Census; U. S. Department of Agriculture, Forest Service" Year Imports Exports As paper As pulp-
and United States Pulp Producers Association, Wood Pulp and wood
Statistics, reporting statistics of the Bureau of the Census. paper- equiva-

board lent l

Bulk of Paper and Paperboard Imports Thousand ThousandlVhousand Thousand
tons tons ] tons cords

Is Newsprint 1899 ........... 6 57 _ 51 ' 76
1904 ........... 10 57 _ 47 _ 70

In the early 1900's exports of paper and paper- 1909 ....... 35 48 _ 13 _ 15

board exceeded imports, i)ut since 1914 the United 1914 .......... 316 83 233 296

States has been a net importing nation (table 268) 1920 ......... 787 285 502 565
" 1925 .......... 1, 542 130 1, 412 I, 785

Excepting some fluctuation during war and de- 1930 ........ 2, 347 206 2, 141 2, 754
rreSsion years, net imports have increased steadily 1935 ......... 2, 344 173 2, 171 2, 930

om 296 thousand cords (roundwood equivalent 1940 ................ 2, 816 551 2, 265 2, 977
volume) in 1914 to about 6 million cords in 1945 ............. 2, 753 459 2, 294 2, 912

1950 ........ 5, 007 372 4, 635 5, 874
1950-55. 1952 .......... 5, 191 592 4, 599 5, 838

In 1952, net imports of paper and paperboard 1955 ......... 5, 383 845 4, 538 5, 836
(roundwood equivMent) comprised 52 percent of
the net imports of pulpwood and pulpwood _Converted on the following basis:
products. In 1955 they represented 54 percent 1 ton newsprint =1.27 cords
of the total. 1 ton other paper= 1.50 cords

1 ton paperboard= .69 cords
In nearly all years since 1914 the United States _ Net exports.

has been a net exporter of most grades of paper Source: U. S. Department of Commerce, Bureau of tile
and paperboard. Newsprint has comprised the Census; U. S. Department of Agriculture, Forest Service;

and American Pulp and Paper Association, The Statistics
bulk of imports and a substantial part of the of Paper, reporting statistics of the Bureau of the Census.
exports. The 1955 distribution of paper and

_ In 1911 as a result of the Canadian Reciprocity Act,
paperboard imports and exports by major grade the tariff on newsprint was abolished. Tariffs on other
classes is shown below: grades of paper were retained.
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Anticipated Net Import Position in Net imports of paper and paperboard, woodpulp,
and pulpwood in 1955 and anticipated net imports

1975 arid 2000 in 1975 and 2000 are summarized as follows:

With regard to pulpwood products as a whole, Ro,_ne_,;ooe equivalent

the United States has been a net importer since _oz_,,e(,,iztio_,cores)
before 1900 (table 269). Net imports increased 1955 1975 ,000
with hardly a pause from the equivalent of 0.3 Paper and paperboard .............. 5. 8 9. 0 i0. 0Woodpulp ........................... 2. 8 4. 0 4. 0
million cords in 1899 to 7.5 million cords in 1929. Pulpwood .......................... 1.9 1.0 1.0
Following some cutbacks in the depression years
of the early 1930's and again at the outbreak of Total ....................... 10. 5 14. 0 15. 0

World War II, which shut off. supplies from The estimates imply that total net imports of
Europe, net imports resumed their climb--reach- pulpwood, including the pulpwood equivalent of
ing a peak of 12.3 million cords in 1951. Net paper and woodpulp imports, will increase 35
imports declined moderately thereafter to about percent and 44 percent respectively by 1975 and
11.2 million cords in 1952 and 10.5 million cords 2000. It is estimated that about two-thirds

in 1955. would be in the form of newsprint and other paper,The net imports of pulpwood and pulpwood and most of the remainder in the form ofwoodpulp.
products in 1952 accounted for about 74 percent More than 90 percent would be softwoods.
of United States net imports (roundwood equiv-
alent) of timber products. They represented
about 32 percent of total United States eonsump- TRENDS IN IMPORTS AND EXPORTS OF
tion of pulpwood products in 1952 and about 9 VENEER LOGS AND BOLTS AND VENEER
percent of total United States consumption PRODUCTS
(roundwood equivalent) of industrial wood.

Close to 95 percent (10.6 million cords) of 1952 Prior to about 1947, exports of veneer and ptl_e
net imports of pulpwood and pulpwood products wood exceeded imports. Since that time
came from Canada. The rest came from Scandi- position has been reversed, and exports now make
navian countries, up only a small fraction of the volume imported.

About the same situation exists with respect to

TABLE 269. United States net imports oj pulpwood veneer logs and bolts, except that the changeover
and pulpwoodproducts occm'red about 10 years earlier. At present

veneer logs and bolts are relatively minor items in
[Thousand standard cords] United States international trade in timber prod-

ucts.
Year Year Quan- Year Quan-

tity
tity_ Plywood Imports Mostly Hardwood

1899.... 1923.... 5, 320 1940.... 5, 647 Imports of plywood amounted to about 4.5
1904.... 1924.... 5, 474 1.941.... 7, 079 million square feet in 1937 but declined thereafter,
1905.... 1925.... 5, 772 1942.... 7, 142 particularly during World War II (table 270 and1906.... 1926..... 6, 617 1943.... 6, 486
1907.... 1927..... 6, 679 1944.... 6,022 fig. 132). After the war, imports increased to
1908.... 1928.... 7, 134 194.5.... 7,571 several times the prewar level, but the total
1909.... 1929.... 7, 486 1946.... 9, 251 quantities remained small until after 1949. Since
1910.... 1930.... 7, 088 1947.... 10, 602 then imports have increased sharply, rising from
1911.... 1 1931.... 6, 090 1948.... 11, 376 63 million square feet in 1950 to 628 million square1914.... 2 1932.... 5, 596 1949..... 10, 158
1916.... I 2 1933.... 6, 277 1950.... 11,839 feet in 1955.
1917.... I 2 1934.... 6, 569 1951.... 12,273 Hardwood plywood has comprised more than
1918 ! 2 1935.... 7, 219 t952 .... 11,236 90 percent of plywood imports since 1950. About
1919----! 2 1936.... 8, 439 1953.... 11, 170
1920.... t 3 lq37 .... 9, 391 [ 1954..... 10,203 68 percent of plywood imports in 1955 originated1921.... 2 1938.... 6, 949 1955...... 10, 459 in Japan, 16 percent in Canada, and the remaining

1922 .... I 4, 1939 .... 7, 652 I 16 percent in Finland, the Philippines, FrenchEquatorial Africa, Mexico, and various other
_In terms of roundwood equivalent volume. Factors countries. The imports from Japan consisted

used for conversion of tonnages of woodpulp and of paper predominantly (some 80 percent or more) of the
andpaperboard to roundwoodequivalent volume are shown tropical wood known as luan. Nearly all of the
in footnotes to tables 267 and 268 above, imports from Canada were birch. Plywood ira-

Source: U. S. Department of Commerce, Bureau of the ported from other countries included avariety of
Census; u. S. Department of Agriculture, Forest Service;
and American Pulp and Paper Association, The Statistics species--oak, poplar, beech, mahogany, and some
of Paper, reporting statistics of the Bureau of the Census. softwoods.
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TABLE 270. ExpOrtS and imports of plywood by In 1952 the ratio was about 11 percent; currently
kinds, 1_935-55 it is in excess of 30 percent. Various factors

including reductions in tariffs on hardwood ply-
[Thousand square feet] wood, a high level of domestic construction, the

! increased popularity of flush doors, 1_6 and the
Exports t hnports expansion of foreign production facilities combined
, I to cause the increase.

Year Total Soft- Hard-I Total Birch I Other 2 So far, imports have been primarily supple-

woods lwoods i I 1 mental to domestic production. Assuming that............ they continue in this role, some increases can be

' 678 0 anticipated as demand for hardwood plywood in
1935___40,8451.............. / 30 30
1936___ 59, 484156 , 874] 2, 610i 638 construction and in manufacturing grows larger.

1937___ 47, 14845, 289 1, 8591 2,878 1, 641 1, 237 square feet in 1975 and 1.5 billion square feet,
1938__ 4, 532 6081 3, 924 Accordingly, net imports have been set at 1 billion

1940__1939-- _,_1___::_/__5,_................... 2,2'859623}1, 441612 2,1'011418 in 2000. These estimates represent an equivalent
1941_ 24,9211 ...... ]24,9211 log volume of 313 and 472 million board-feet,3, 470j 636 2, 834
1942_ 27, 7461 ...... / 27, 7461 22 1 211 respectively. In view of anticipated domestic
1943_:-i 35,967[ ...... 1135,967/ _ 4l 5 demand, no significant increase is expected in

- - 1 exports.1944_ 17, 8341 ...... /I17, 8341 _ 601945 .... 27, 115/69 , 692 / 57, 423 78 50 183
1946__ 60, 935/29 , 232 / 31, 703 24, 3801 18, 1621 6, 218

1947_ 18, 448[49, 820/ 68, 6281 37, 151123, 318I 13,833 Veneer Imports Have Been Increasing
1948___, 14, 305112 , 659 / 1, 646 42, 392 18, 890 23, 502

1949__ _ 16, 060[16, 060[ 19, 720 16, 204 3, 5161950_ 3, 8161 3, 279f---_537 63, 2621 51, 2211 12, 041 Trends in the imports of veneer have in general
1951_ 4, 5511 3, 9161 6351 73, 870 50, 428 23, 442 followed those of plywood (table 271 and fig. 132).

1952-_ii 13, 460t13 , 0951 3651 85, 5001 62, 1711 23, 329 Before 1946, veneer imports were relatively insig-
1953_ 10, 2731 9, 648 6251220 , 8461 90, 1201130 , 726 nificant, but since 1948 they have increased from
1954_ 7, 335 6, 682[ 653 434, 472 110, 149 326, 553

1955_ 10, 352 8, 122 2,_ 230627, 760156, 579471, 181 54 million square feet to 765 million square feetin 1955. In the latter year about 88 percent of

I For the years 1953-55, includes nonwood-faced ply- the veneer imports originated in Canada. Maple
wood and other types of boards in the following amounts: and birch veneers account for about half of the
1952, 105; 1953, 162; 1954, 222; 1955, 1,906. veneer received from Canada.

Includes 22, 37, and 32 thousand square feet of birch Exports (excepting the war years when they
and alder in 1935, 1936, and 1937, respectively, and 3,974 reached a peak of 448 million square feet in 1943)and 154 thousand square feet of western redcedar in 1948
and 1949, respectively, have not been important. In 1955, exports

3For 1950, hardwood includes "special" plywood_ amounted to 52 million square feet equal to
172,000sq. ft. about 7 percent of the volume of imports. Since

Source: U. S. Department of Commerce, Bureau of 1950 most of the veneer exports (85 percent in
Foreign and Domestic Commerce and Bureau of the 1955) have gone to Canada.
Census. Net imports of veneer since 1950 have been as

follows:
Although exports of plywood were compara- Quantity(million

tively large during World War II (136 million Year: square feet)

square feet in 1943), they have generally not been 1950......................................... 327

significant in other years. In 1955 they totaled 1951 ................................. 4031952 .................................. 397
about 10 million square feet about 2 percent of 1953................................... 534

the volume of imports. Most of the plywood 1954 .................................. 541
exports have consisted of Douglas-fir shipped to 1955....................................... 714

the United Kingdom. Veneer imports, as in the case of plywood, are
Net plywood imports since 1949 have been as supplementary to domestic production and itfollows:

Ouantity seems logical to assume that imports will increase
(_a_io_ as demand for hardwood plywood and veneer

Year: sqnare#et) increases. Accordingly, net imports are estimated1950 ................................. 59
1951................................ 69 at 1.4 billion square feet in 1975 and 2.0 billion
1952................................... 72 square feet in 2000. These estimates represent
1953 ............................... 211 an equivalent log volume of 112 and 158 million
1954................................ 427 board-feet, respectively. Exports are not expected1955 ............................... 617

• to be significant.

With rapidly rising net imports after 1950 the 156Most of the plywood imports from Japan consist of
ratio of hardwood plywood imports to domestic panels used primarily in the domestic manufacture of flush
hardwood plywood consumption increased sharply, doors.



TABLE 271.--_I_)X,pOrtS and {_nport,v Oj ve.:_eer, 5y _?A.:SL,_2'72.......fm oor_8 a_d eaporL9 of veneer log8
f kind, 1925-55 a_d bG_J;_ _elee_ed yeara, 1910--55

: [Thousand square feet] IMitlion board-feet]

Imports Exports
Exports tmpor°_s

- - Year

I Fancy, Utility, 1 oft- ,tM Hard-

Year T face, tom- Birch woodsoral igured, mercial, Total or Other
and and maple

special con- t 1911__1910.... _- _i_- 2 ---

tainer 1912__ 191

........ - - 1913__ 208 -_
1935 50, 448 4, 717 ] 1925__ 93 162 i3i- -2i............... 1926__ 70 243 ' 231 12

1936__ iii !!{ 5,236 ....... 1927__ 145 324 _04 19
1937__ 9, 131 ....... 1928__ 77 a3I i15 16
1938__ 5, 726 1929__ 120 379 _62 17

9, 390 --2; i8 6, 872 1930__ 100 ,306 289 17
1939__ 64, 542 £9.69g-87.i}e)1 15,971 4, 20 11, 6511940__ 125, 571 1931__ 148 266 247 19
1941__189,737 25,433164,3041 16,284 9, 21 7,163 1932__ 87 137 119 19
1942__ 278, 1261 .19, 119159, 0071 5, 988 5, 76 12 1933__ 119 168 150 18
m43__ 447,812 H2, 088 35, 7241 2, 1891 2, 80 109 1934__ 37 241 224 17
1944_ 294, 161 ,'63, 265 30, 896' 246 46 0 1935__ 102 288 271 16
1945_ _ 95, 887 60, 070 35, 817 4, 380 3, 20 560 1.936__ 66 327 301 25

1946__151,306 72,018, 79,288, 27,947 21, 86' 5,961 1937__ 118 170 146 24
1.947_ _ 191, 988 64, 1521127 , 836 t 47, 503 35, 11, 910 1938_ 151 113 89 24

1948__ 65, 621 18, 242 47,3701 54, 283 51, _i 2, 396 -1949_ 33, 587 20, 242 13, 347 174, 955 73, 101, 799 1939_ 200 122 100 22- 1940_ 167 71 53 18
1950_ _ 34, 518 20, 780 13, 738 361, 930 161, 52 200, 078 1941__ 298 36 26 10
1951 _ 40, 612 22, 139 18, 4821443 , 2321177, 8C 265, 746 1942__ 168 31 20 11
1952_ 30, 68_ 19, 080 11, 6091428, 0001253, 04 174, 696 1943__ 73 19 9 10
1.953_ _ 49, 147 31l, 900 17, 247!583, 517 335, 07 247, 910 1944__ 103 22 15 8
1954__ 43, 292 27, 753 15, 539584, 205 312, :15 271, 990 1945_ 87 14 10 5
1955_ 51, 73¢ 28 608 23, 128 765, 373 328, ,8C 436, 393- ' I 1946_ _ 93 15 6 8

1947__ 84 45 22 23
1948_ _ 154 55 25 30

Source: U. S. Department of Commerce, Bureau of 1949__ 133 71 42 29
Foreign and Domestic Commerce and Bureau of the 1950__ 156 48 29 19
Census. 1951__ 85 79 58 21

1952__ 114 64 44 19

Trade in Veneer Logs and Bolts Is Small 1953__ 115 115 86 291954_ _ 128 139 106 33
1955__ 79 166 144 22

The United States has carried on a sm.all inter-

national trade in veneer logs since about 1910 _Includes an undisclosed volume of logs used for pur-
(table 272). Imports have fluctuated between a poses other than veneer.
high of 346 million board-feet in 1927 and a low 2 Data in other columns may not add to total because

of 54 million board-feet in 1934 and have averaged of rounding.
tLbout 200 million board-feet annuallv. Soft- aStated in dollar values only.4 Less than 500,000 board-feet.
woods, which have accounted for more than half

Source: U. S. Department of Commerce, Bureau of
of the veneer logs impor*_ed in nearly all years Foreign and Domestic Commerce and Bureau of the
since 1910, have originated almost entirely in Census.

Canada. Hardwood veneer log imports have
originated in a number of different tropical coun- The decline in veneer log exports has been al-
tries--the Philippine Republic, French West nmst wholly confined to softwoods. Exports of
Africa. the Goht Coast,. and Colombia are the hardwood logs and bolts have remained relatively
most important. Small quantities of hardwood stable since 1912. Nearly 80 percent of all log
logs have been imported from Canada. and bolt exports in 1955 were shipped to Canada.

In contrast to imports, there has been a down- As a result of the decline in exports the United
ward trend in exports of veneer logs. Reaching States became a ne_ importing nation in 1938. II
a peak of 431 million board-feet in 1928, exports is expected to remain so in the future.
declined to a low of 14 million board-feet in 1945. It is estimated that in 1975 there will be a net
Since 1945 exports }iave again increased to 166 import of 200 million board-feet of veneer logs
million board-feet in 1955, but there is no evidence and bolts as compared to 127 million board-feet
m indicate that they will reach the levels attained in 1952. By 2000 net imports are expected to
in the late 1920's. rise to 300 million board-feet. The anticipated
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increase in imports is expected to be confined billion cubic feet by 1975, and 22.4 billion cubic
largely to imports of tropical hardwoods. Net feet by 2000 (table 276). Compared with the
imports of softwood veneer logs and bolts are not 12.3 b_illion cubic feet of timber products con-
expected to change appreciably, sumed in 1952, these totals are 32 and 83 percent

higher, respectively. But on a per capita basis,

SUMMARY OF ANTICIPATED NET IMPORT the projected changes in demand are relativelysmall -75 cubic feet in 1975 and 82 cubic feet in
POSITION OF ALL TIMBER PRODUCTS iN 2000, as against 78 cubic feet consumed in 1952.

1075 AND 2@00 Considering industrial wood only, however, the
projected per capita demand amounts to 72 cubic

Lumber, pulpwood and pulpwood products, feet bv 1975 and 80 cubic feet by 2000 or 7 and 15
and veneer logs and veneer products make up the cubie_feet respectively above 1952 consumption.
great bulk of United States international trade in The upper projection of demand for' timber prod-ucts rests on the same basic assumptions as the
_timber products. Various other products such as

_'poles, piling, shingle bolts, hewn ties, and many medium projection except that population is as-
other items regularly entering the international sumed to reach 360 inillion by 2000. Projected
trade are inconsequential and have not been demand by 2000, under these assumptions, may
considered in arriving at the net irnport figures be approximately 26.2 billion cubic feet--17 per-
for timber products which follow, cent above the medium projection arid 114 pet'-

Net imports of timber products are expected to cent above 1952 consumption. But large as it,
rise from 1,176 million cubic feet in 1952 to 1,661 appears to be. this estimate allows for a per capita
million cubic feet in 1975 and to 1,787 million demand of only 7a cubic feet against the 78 cubicfeet consumed in 1952. Per capita demand for
cubic feet in 2000 (table 273). In the future, as industrial wood at the upper projection for 2000
in the past, softwoods will probably comprise the is about 71 cubic feet as compared with 65 cubic
major share of lumber, pulpwood, and pulpwood feet in 1952.
product imports (table 274). For all products
combined, the increase in net imports (roundwood The lower projected demand is based on the same
equivalent) implied by these estimates amounts population arid gross national product assulnp-
to 41 percent during the period 1952-75 and to 52 tions as the emdium projection. But future pricesof timber products are assumed to rise substan-
percent during the period 1952--2000. gially faster' than prices of competing materials.

Under these assumptions, lower projected demand
SUMMARY OF PROJECTED DE- for timber products may be in the vicinity of 1.4.2

MANDS FOR TIMBER PRODUCTS billion cubic feet by 1975 and 17.9 billion cubic
feet bv 2000. Comparable estimates for indus-

AND ESTIMATES OF THE TIMBER trial wood are 13.4 billion cubic feet by 1975 and

CUT REQUIRED TO MEET THEM 17.4 billion by 2000---13 and 21 percent, less, re-
spectively, than medium projected demand, but.

The foregoing projections of future demand 30 and 70 percent more, respectively, than indus-
imply that the market outlook for most timber trial wood consumption in 1952. These lower pro-
products should be highly favorable. Large in- jections of demand for industrial wood imply a
creases in demand are indicated for pulpwood and drop in per capita consumption from 65 cubic feet
for veneer logs and bolts. Even in the case of in 1952 _o 62 and 63 cubic feet, respectively, by
saw logs arid minor products, the rise in demand 1975 and 2000. Thus they imply a declining ro]_e
may be considerable. Fuelwood is the only major for wood in the national economy.
product for which a rather drastic decrease in If all three projections of demand arc colnpared
demand is expected (table 275). The market in terms of change from 1952, the results are as
prospect offers a challenging opportunity for' both follows
forest land managers and the forest industries. Percentchance

Industrial All

The medium projections of demand for each Medium projection: wooe_ Fuelwood products

product are the basic es'timates. These rest on 1975...................... +50 -59 +32
the assumptions that the Nation will enjoy con- 2000.................... + 114 --74 +83
tinued peace and prosperity, that population will Upper projection:2000 ...................... -74 + 114
increase to 215 million by 1975 and 275 million by Lower projection:
2000, that the price of industrial wood will gener- 1975 ....................... -I-30 --59 + 16

ally parallel the price of competing materials, arid 2000 ...................... -L70 --74 +46
that industrial wood will maintain its present
relative position in the national economy. In terms of per capita demand for industrial wood,

Expressed in terms of roundwood (logs and the same comparison shows increases over 1952
bolts), the various medium projections of demand consumption of about 10 percent for the medium
for timber products add up to totals of 16.2 projection by 1975 and 22 percent by 2000. The
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TABLE 273=-fUnited States'neg imports9 of g_mSer prodv_ct% 7_52_ and u/_t_hgpc_ed _e_ i_nports £_ I-o75 and
2000

1952 1955 ].975 2000

Product Standard unit of

measure ]

tn std. Round- [ In std. Round- In std. Round- Round-.
units 1 wood 2 I units wood 2 units wood 2 wood 2

Million

Million cu, ft. Million cu. ft. I Million cu. ft.

Lumber ............. Bd.-ft.,tally.lumber 1, 752 --__273 2, 755 429 3, 000 470
Pulpwood and pulp-

wood products:
__ _ 179 1. 157 1. 78

........ 235 312....... 242
Pulpwood_ Standard cords_ !:3 1. _" 0 i. 0
Woodpulp_ __ Tons .............
Newsprint and ..... do ............ 6 453 . 446 . 1 71 9 780

other paper. ____

Total ............................... ..... 874 _ 838 ........ 1, 092 1, 170

Veneer logs and _ --
veneer products:

Logs and bolts 3.... Bd.-ft., log scale___ 127 20 5 200 31 300 47
Veneer ............. Sq. ft., surface 397 5 7 9 1, 400 18 2, 000 25

measure.

Plywood .................. do ............ 72 6 30 1,000 50 1, 500 75

Total ....................................... 29 _ 44 _ 9-9 ........ 147

Total, all products ......... ......................... " 1, 176 _ 1, 311 ...... 1, 661 1, 787

x U. S. Department of Comraeree, Bureau of the Census. 2 Roundwood volume equivalent, excluding bark.
United States Imports of Merchandise, Rpt. F. T. 110; and 3 Includes an undisclosed volume of logs used for prod-
United States Exports of Domestic and Foreign Merchandise, ucts other than veneer.
Rpt. F. T. 410. Washington, D.C. 1.953 and 1955.

TABLE 274. United States net imports of timber products, 1952 and 1955, and anticipated net ,mports,
1975 and 2000, by product and species group

Year and species group Lumber Pulpwood and pulp- Veneer logs and veneer All

wood products products products

Million Million Million Million Million Million Million

1952: bd.-ft, cu. ft. std. cords cu. ft. bd.-ft, cu. ft. cu. ft.
Softwood___ '1, 701 265 10. 7 834 80 13 1, 112
Hardwood .................... 51 8 .5 40 100 16 64

Total_ 1, 752 273 11.2 I 874 180 29 1, 176

1955_oftwood- .... 2, 675 417 10. 1 803 128 20 1,240
Hardwood_ __ 80 12 .4 35 155 24 71

429 10. 5 838 283 44 1,311

1975:
Softwood .... 2, 900 455 13. 0 1,014 130 20 1, 489
tiardwood ..................... 100 15 1. 0 78 500 79 172

Total ...................... 3, 000 470 14. 0 1,092 630 99 1, 661

2000:
Softwood ...................... 2, 900 455 14. 0 1,092 200 32 1,579
Hardwood .................... 100 15 1.0 78 730 115 208

Total__ 3, 000 470 15. 0 1, 170 930 147 1, 787

' Volumes are in terms of roundwood.
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TABLE 275.--Estimated domestic consumption of timber products, 1952, and projections of d'emand, 1975
and 2000 1

Projections of demand

Standard unit of Domestic
Product measure consump- 1975 2000

tion, 1952

Lower Medium Lower Medium Upper

Million Million Million Million Million Million
units units units units units units

Saw logs for lumber "_........ Bd.-ft., lumber tally_ _ 41, 462 47, 600 55, 500 54, 800 79, 000 90, 000
Pulpwood 3.................. Standard cords ....... 35. 4 65 72 90 100 125
Veneer logs and bolts *....... Bd.-ft., log scale ........ 2, 647 5. 000 5. 670 7, 500 9, 000 10, 500
Cooperage logs and bolts ........... do ................ 355. 3 510 600

Piling ....................... Linear feet .............. 41.2 45 59 / Million Million Million

Poles ....................... Pieces .................... 6. 5 4. 9 6. 5 cu. ft. cu. ft. cu. ft.
Posts (round and split) ........... do ............... 306 337 400 1, 160 1. 450 l, 740
Hewn ties ........................ do ................ 10. 2 0 0

Mine timbers (round) ......... Cubic feet .............. 81 87 105
Other industrial wood ................ do ................ 227 314 350

Million Million 2_Iillion
units units units

Fuelwood 5.................. Standard cords ........ 58. 6 34 34 25 25 25
i

i Includes net imports and volume of products recovered 4 Includes net imports of veneer logs and bolts or veneer-
from plant residues, log equivalent of veneer and veneer products.

2 Lumber, timbers, sawed ties, etc.; includes saw-log _ For industrial as well as home use. Includes plant
equivalent of net imports of lumber, residues t_ised for fuel.

s Includes pulpwood net imports and pulpwood equiva-
lent of woodpulp and paper.

TABLE 276. Estimated domestic consumption of roundwood _tbr timber products, 1952, and projections of
demand. 1975 and 2000

Projections of demand

Domestic

Product consump- 1975 2000
lion, 1952

Lower Medium Lower Medium Upper

Million Million Million MiUion Million Million
cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.

Saw logs for lumber 2..................... 6, 419 7, 140 8, 383 8, 549 12, 090 13, 578
Pulpwood ............................. 2, 697 4, 698 5, 264 6, 514 ' 7, 125 8, 925
Veneer logs and bolts .................. 451 860 946 1,301 l, 478 1,724

............../
Piling ................................ 28 30 37
Poles ................................. 88 67 88
Posts (round and split) ................. 194 699 175 675 224 795 1,043 1,227 1, 473
Hewn ties ............................ 67 _ _

................. 81 J
Mine timbers (round)_ -87 -i()5|
Other industrial wood .................. 168 219 232)

Total, all industrial wood ......... 10, 266 13, 373 15, 388 17, 407 21, 920 25, 700
Fuelwood .............................. 2, 008 818 818 519 519 519

Total, all timber products ........ 12, 274 I4, 191 16, 206 17, 926 22, 439 26, 219

Includes roundwood equivalent of net imports of him- cluded in the roundwood volume from which the residue
her, pulpwood, woodpulp and paper, veneer logs and bolts was obtained. Veneer cores, for example, are plant resi-
and veneer-log equivalent of veneer and veneer products, dues often used for pulpwood; here they are included in
Includes roundwood volume cut from dead and cull trees, the volume of veneer logs and bolts.

Volume of products recovered from plant residues is in- 2 Lumber, timbers, sawed ties, etc.
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R£,©U_KbD !D i%![EE_f[RTY_;_Eincrease for the upper projecsion }n_ois - s.s9
cent. Under the lower project,,on, per ,,Hspita dc_- }P17¢:OJEC'FED DEMANDS FOR DOMESTZC

mand decreases from 1952 consumption .....5 pero_ _ FFiMBJJR PRODVCTSP De-.cent by 1975 and _bout 3 percent, by 200,Jo
creases in per capita demand for fuelwood a,meun_ ._ o
_o 70 percent, by t975 and 85 to 90 perce_t by S_artmg witil the estimates of domestic outpuro.
2000. the final step in the analysis is to calculate the

Per capitademand. _n cubic/eet sntti]al cuts of growing stock and tire sawtimber
_e,,_tri_ A_ needed bo meet projected demands for timber

,oooe Fue_,oooevro,_uc_, products in 1975 and 2000. This calculation re-
Consumt)tion in 1952 ......... 65. 4 12. 8 78. 2 quires consideration of (a) the volume of product
Medium projection: obtained from plant residues" (b) the extent to1975...................... 71.6 3. 8 75. 3

2000.................... 79. 7 1. 9 81. 6 which dead and cull trees, trees on noncommercial
Upper projection: forest land, and trees on nonforest land are util-

2000 ...................... 71. 4 1. 4 72. S ized; and (e) the degree to which timber eut is
Lower projection: actually utilized for products. All of these factors1975......................... 62. 2 3. 8 66. 0

2000...................... 63. 3 1. 9 65. 2 are related to economic conditions and technolo-
gical progress in the forest industries.

The forest industries have made substantial

FUTURE DEMANDS EXPECTED TO BE progress in using more of the less desirable timber
PARTLY MET THROUGH INCREASED and in making more eomplete use of the trees that

IMPORTS are eat. Further progress, resulting in inereased
timber-produets output with eommensurate de-

The foregoing summaries of projected demand creases in timber eat per unit of product output, is
for timber products include timber products that expected. There are, of course, some obstacles:,
will be obtained from sources outside the United for example, declining average tree size in the
States and Alaska. For hundreds of years this West points toward an increasing volume of tim-
country has traded timber products for the goods ber cut per board-foot of lumber produced.
of other countries; some timber products were ira- Nevertheless, estimates from every region antiei-
ported, but exports exceeded imports. Bug in pate a net improvement in utilization during the
more recent times, the United States has become years ahead. That improvement and the "say-
the world's largest importing nation as far as lugs" that would result from it- are reflected in
timber produets are concerned. In 1952 imports the calculations of the timber cut required to meet
of timber products exceeded exports by the equiva- projected demand for timber products.
lent of 1.2 billion cubic feet of roundwood. Titus.

about 10 percent of that year's total consumption Converting Factors Are Used
was accounted for bv net imports.

This international trade position is expected t.o The transition from demand for timber products
continue. By 1975, net imports may increase to _o timber cut may be illustrated by the 1952 data
1.7 billion cubic feet; by 2000 they may be as for softwood pulpwood output and timber cut.
much as 1.8 billion cubic feet. If net imports rise In that year 31.3 million cords of softwood pulp-
to these levels t,hev may include: wood were consumed in the United States and

Coastal Alaska, including the equivalent of 10.7Product: _952 1975 .'2000 ......
Lumber ...................... billion bd.-ft _ 1. S 3 S million cords of net imports from abroad, in the
Pulpwood and pulpwood products foI'II).s of paper, paperboard, woodpulp, and pulp-

million cords._ 11. 2 14 15 wood. The consulnption of pulpwood cut from
Veneer logs and veneer products

million bd.-ft__ 180 630 930 forests of the United States thus am.ounted to 20.6
million cords. During that year, softwood pulp-

When the estimates of projected demand (table wood stocks on hand increased 0.8 million cords.
275) are reduced by the volume of net imports Adding this to consumption indicates that the
and adjusted for changes :in stocks, the remaining total output of softwood pulpwood from the
volumes are estiinates of the domestic output of logs forests of the United States was 21.4 million cords.
and bolts required to meet projected demands for The utilization factors for softwood pulpwood
timber products (table 277). in 1952 are the quantities of growing stock or live
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TABLE 277. Domestic output of timber products, 1952, and estimates of output required to meet projected
demand, 1975 and 2000

Domestic output required to meet projected demand

Product and species group Standard unit of Domesticoutput 1975 2000
measure 1952

tally _ Lower Medimn Lower Medium Upper

Million Million Million Million Million Million
Saw logs for lumber: units units units units units units

Softwood ............... Bd.-ft. lumber ..... 31,507 33, 900 39, 500 38, 200 56, 000 64, 100
Hardwood .............. ...... do ....... 8. 003 10, 700 13, 000 13, 600 20, 000 22, 900

Total .... do ................... 39, 5110 44. 600 52, 500 51, 800 76, 000 87, 000
-

• Pulpwood:

Softwood ................. } Standard cords ........ 21. 4 35 40 53 60 75

Hardwood .................... do ................... 3. 7 I 16 18 22 25 35
Total I d_,

................................................ I 25. 1 51 58 75 85 110

Veneer logs and bolts: I
Softwood ................. Bd.-ft., log scale ..... 1,548 3, 270 3, 790 4, 720 5, 800 6, 800
Hardwood ........................ do ............... 919 1, 100 1, 250 1, 850 2, 270 2, 770

Total ..................... do ............... 2, 467 4. 370 5, 040 _ 6, 570 8, 070 9, 570

Cooperage logs and bolts:
Softwood ................ Bd.-ft., log scale ....... 117. 9 152 200
Hardwood ..................... do .................. 237. 4 358 400

Total ...................... do ................ 355. 3 I 510 600

Piling: ]
Softwood ................. Linear feet ............. 37. 9 40 53
Hardwood ................... do ................ 3. 3 5 6

Total ......................... do .................. 41.2 45 59

Poles:
Softwood ................. Pieces ................ 6. 4 4. 8 6. 4
Hardwood .................... do ................ 1 . 1 . 1

Total ...................... do ................... 6. 5 4. 9 6. 5
Million Million Million

Posts (round and split) : cubic feet cubic feet cubic feet
Softwood ................. Pieces ....................... 103. 3 105 140 580 725 870
Hardwood .................... do ................ 202. 7 232 260 580 725 870

Total ....................... do ............... 306. 0 337 4-00 _ _, .4_ 1, 740

Hewn ties:

Softwood ............... Pieces ................ 3. 7 0 _ 0
Hardwood ................... do ................ 6. 5 0 0

Total ...................... do ................ 10. 2 0 0

Mine timbers (round) :
Softwood ............... I Cubic feet ......... 18. 5 20 26

Hardwood ................... do ....... 62. 5 67 79

Total ................ I ..... do ....... 81.0 87 105

Other industrial wood"
Softwood ............... Cubic feet ............. 112. 3 157 175
Hardwood ..................... do ................ 114. 7 157 175

Total ...................... do ................ 227. 0 314 350
Million Million Million

" Fuelwood: units units units
Softwood ............... Standard cords ........ 31. 1 i8 18 15 15 15
Hardwood ..................... do ............... 27. 5 16 16 10 10 10

.,.

Total ...................... do ............... 58. 6 34 34 25 25 25

Figures for individual preducts include plant residues utilized for that purpose.



sawtirnb_" cuit per cord of pulpwood ou_p_9;_° In Fuller Utilization? ;Means Savm_s of
terms of _ow_ng stock the calculation is as ._oLows. Ti__be_;

:_ VoI'_ 7n_

........ ('fnillfo'r_

,,,,.;_.) Comparing the out, required to mee'[ future
Total United States output (21.4 million cords) .... t. 659 projected demand under anticipated changes in

Less: Plant residues used for pulpwood ........ 109 utilization practices with the cut required to meet

Output of pulpwood logs and bolts .................. 1.55O the same demand under 1952 utilization practices.
Less: Output from it is apparent that sizable "savings" are implied.

Dead trees ........................... 20 Thus, future sawthmber savings due to fuller utili-
Cull trees _............................ 107 zation of timber cut to meet the medium projected
Trees on noncommercial and on nonforest

land ................................. 10 demands for softwood pulpwood are expected to
be about 28.7 percent by 1975 and 24.4 percent

All non-growing-stock sources ................. 143 by 2000:
I975 _000

Output from growing stock_
Plus: Logging residues from-gufpwooh-gdfting2--1,4O7 Medium projected demand for softwoodpulpwood (million cords) ............ 40 60

53 Cut of live sawtimber per cord:

Timber cut for pulpwood from growing stock_ 1,460 1952 factor (bd.-ft.) .................. 198 198..... Anticipated factor (bd.-ft.) .......... 151 149
Also includes tops and limbs and trees of commercial

species under 5.0 inches in diameter. Cut of live sawtimber based on:
1952 factor (million bd.-ft.) .......... 7, 920 11, 880

This illustration shows that the 1952 output of Anticipated factor (million bd.-ft.) .... 6, 040 8, 980

21.4 million cords of softwood pulpwood required Savings (million bd.-ft.) ......... 1,880 2, 900

a cut of 1,460 million cubic feet of growing stock,
or 68 cubic feet per cord. In terms of board-foot For the country as a whole, and for all species,
volume from sawtimber trees, the cut amounted the savings anticipated from fuller utilization of

! to 4,252 million board-feet or 198 board-feet per the cuts of live sawtimber required to meet
cord of softwood pulpwood output. Similar medium projected demands for various products

jl utilization factors have been derived for hardwood in 1975 and 2000 work out to 4.8 and 5.1 percent.
pulpwood, and for the cut of softwood and hard- 195e-75195_-_000(percent) (percent)

wood associated with output of the various other Saw logs ............................ 1. 7 1. 8
i timber products257 Pulpwood ............................. 18. 6 20. 0
' Veneer logs and bolts ................. 1. 9 2. 0

Fuelwood ............................ 10. 3 23. 7
Fuller Utilization Anticipated Other products ....................... 9. 7 9. 7

Anticipated changes in relationship of product All products ................... 4. 8 5. 1

output to timber cut, between 1952 and 1975, are Applying these percentage savings for live saw-
' estimated for each product in each region, by soft- timber, and similarly estimated savings for grow-
ir woods and hardwoods, and the 1952 utilization ing stock, the total savings in the timber cuts

factors are modified accordingly. Utilization required to meet the three projected demands for
factors for 2000 are derived by projecting the all products in 1975 and 2000 are as follows"
1952-75 trends, modifying them as the outlook for LivetimberSaW-arowing,tock
utilization conditions in individual regions or for (billion (billion

i particular products may suggest. Although based Lower projected demand: bd.-ft.) cu.ft.)

initially on past experience, future utilization 1975 ............................ 2. 8 1. 02000 ............................ 4. 3 I. 3
factors are, of course, a matter of judgment. Medium projected demand:

To continue the softwood pulpwood illustration, 1975............................ 3. 3 1.5
comparison of the annual cut of growing stock and 2o00............................ 5. 1 2. 7

i of live sawtimber per cord of domestic pulpwood Upper projected demand:2000 ............................ 6. 2 3. 3
output required by the medium projected demand
for pulpwood in 1975 and 2000--indicates how the Timber Cut Estimates Derived From
utilization factors were projected:

Grow_n_Li._ Estimates of Timber Products Out-
stock sawtimber

(bd.-1t. put in 1975 and 2000(ca.ft.
Year: per cord) per cord)

1952 ............................. 68 198
1975............................. 57 151 Beginning with_ the domestic output of each
2000.............................. 53 149 timber product, deducting that part of the out-

put obtained from plant residues and from non-
_r See appendix section on converting factors, growing-stock sources, adding the volume of
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logg.ingresidues,and allowing for anticipated tionshipto the medium projectionas they do in
savingsin futureutilizationpractice,the calcula- the seriesof timber product demand projections
tionsof timber out foreach productin 1975 and previouslysetforth.
2000 aresimilarto the calculationsjustdescribed All of the timber-cutestimatesprovidefor in-
forsoftwoodpulpwood, creasinguse of hardwoods. In 1952, about 30

For allproducts combined, the medium pro- percentof the growing stockcut was hardwood,
jectionof timbercut from growing stockimplies but the two 1975 hardwood estimatesare both 32
a risefrom i0.8billioncubicfeetin 1952 to 14 percentof the totaland the three2000 hardwood
billioncubic feetin 1975 and 19.7 billioncubic estimatesare about 34 percent. The hardwood
feet in 2000 (table278). The corresponding component of the livesawtimber cut risesfrom
medium projectionsof timber cut from livesaw- 25 percentin 1952 to 27 percentin 1975 and 28
timberare 65.4billionboard-feetand 95.1billion percentin2000.
board-feet,compared with 48.8billionboard-feet Comparing the variousestimatesof timbercut
in 1952 (table279). The lower and upper pro- with thevolume oftimbercutin 1952 I0.8billion
jectionsof timber cut bear about the same rela- cubicfeetofgrowing stock,including48.8billion

TABLE 278.--Timber cut from growing stoc]c: 1952, and projections of timber cut, 1975 and 2000

Projections of timber cut from growing stock

Timber
Product and species group cut 1952 1975 2000

Lower Medium Lower Medium Upper

Million Million Million Million Million Million

Saw logs for lumber: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.
Softwood ............................... 5, 214 5, 438 6, 203 6, 030 8, 279 9, 486
Hardwood .............................. 1, 607 1, 924 2, 216 2, 555 3, 624 4, 145

Total ................................ 6, 821 7, 362 8, 419 8, 585 11,903 13, 631

Pulpwood:
Softwood ................................. 1, 460 2, 038 2, 284 2, 997 3, 195 3, 975
Hardwood .............................. 267 1, 050 1, 115 1,484 1,638 2, 275

Total ................................ 1, 727 3, 088 3, 399 4, 481 4, 833 6, 250

Veneer logsand bolts:
Softwood ............................... 251 537 611 760 878 I,027
Hardwood .............................. 241 289 3I0 511 605 736

Total ................................ 492 826 921 1, 271 1,483 1, 763

Minor wood products:
Softwood ............................... 319 286 355 426 538 645
Hardwood .............................. 394 366 401 568 630 755

Total................................ 713 652 756 994 I,168 I,400

Total allindustrialwood:
Softwood ................................ 7, 244 8, 299 9, 453 i0, 213 12, 890 15, 133
Hardwood .............................. 2,509 3,629 4,042 5,118 6,497 7,911

Total ................................ 9, 753 II, 928 13, 495 15, 331 19, 387 23, 044

Fuelwood:
Softwood ............................... 243 104 104 95 95 95
Hardwood .............................. 761 395 395 231 231 231

Total ................................. 1, 004 499 499 326 326 326

Total all timber products:
Softwood ............................... 7, 487 8, 403 9, 557 10, 308 12, 985 15, 228
Hardwood .............................. 3, 270 4, 024 4, 437 5, 349 6, 728 8, 142

Total ................................ 10, 757 12, 427 13, 994 15, 657 19, 713 23, 370
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TA_ILE 279.- .... _mber cut �Yore live; ,_;_,wtimb_,r, [952, Q_;_,ipyu};_:'ctio_<_,:. of li,_<&_ cut, .7.975 _;<_<i2000

Projections of _im.ber cul_ from live, s_wtimber

Timber

Product _,nd species group cu_ 1952 t975 2000

Lower Medium Lower Medium] Upper
.............................................

Million Million Million Million Million! .Million

Saw logs for lumber: bd.-ft, bd.-fl, bd.-ft, bd.-fl, bd.-Jt, bd.-ft.
Softwood ........................................... 28, 890 30, 827 35, 950 34, 786 50. 990 58, 330
Hardwood ....................................... 7, 746 9, 878 12, 000 12, 524 18. 470 21, 137

Total ..................................... 36, 636 40, 705 47, 950 47, 310 69, 460 79, 467

Pulpwood:
Softwood ....................................... 4. 252 5, 285 6, 040 7, 897 8, 980 11, 175
Hardwood ..................................... 441 1, 936 2, 178 2, 596 2, 955 4, 130

Total .................................. 4, 693 7, 221 8, 218 10, 493 11,935 15, 305

! Veneer logs and bolts:
Softwood ......................................... 1,575 3, 300 3, 829 4, 767 5, 858 6, 868
Hardwood .................................... 1,228 1, 399 1, 590 2, 359 2, 896 3, 532

Total .................................... 2, 803 4, 699 5, 419 7, 126 8, 754 10, 400

Minor wood products:
Softwood .................................... 1,234 1, 105 1,458 1,885 2, 357 2, 827
Hardwood ......................................... 1,228 1, 092 1,217 1,519 1, 899 2, 279

Total ........................................... 2, 462 2, 197 2, 675 3, 404 4, 256 5, 106

Total all industrial wood:
Softwood ..................................... 35, 951 40, 517 47, 277 49, 335 68, 185 79, 200
Hardwood ................................... 10, 643 14, 305 16, 985 18, 998 26, 220 31, 078

Total ........................................... 46, 594 54, 822 64, 262 68, 333 94, 405 110, 278

Fuelwood:
Softwood ................................ 595 343 343 225 225 225
Hardwood .................................. 1,651 825 825 450 450 450

Total .............................................. 2, 246 1, 168 1, 168 675 675 675

Total all timber products"
Softwood ....................................... 36, 546 40, 860 47, 620 49, 560 68, 410 79, 425
Hardwood ....................................... 12, 294 15, 130 17, 810 19. 448 26, 670 31, 528

Total ...................................... 48, 840 55, 990 65, 430 .69,008 95, 080 110, 953

board-feet of live sawtimber .... percentage increases All Projections Point to Higher Demand
are as follows: for Timber Products and Associated

Percentincrease

(}rowing stock cut: 195z-75 195_-_000 Timber Cut
Lower projection ....................... 16 46
Medium projection ................... 30 83 This section has described the nature and likely
Upper projection ....................... :117 magnitude of future demand for timber under

Live sawtimber cut: several explicit assumptions. The analyses have
Lower projection ......................... 15 41
Medium projection ................. 34 95 shown how demand for timber products might rise
Upper projection ....................... 127 under these assumptions. Part of future demand
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probably can be met by increasing imports, but future timber-supply possibilities in tt_e section to
the major share must come from increased domes- follow. Yet the obvious conclusion is that de-
tic output. If domestic output keeps pace with rounds for timber products, and hence the timber
rising demand for timber products, as projected cuts associated with those demands, will be con-
here, the cut of timber associated with rising out- siderably higher in the future than they have ever
put must increase accordingly (table 280). been in the past. Other reasonable assumptions

These projections are not intended to be fore- might be chosen and somewhat different estimates
casts of future consumption. Rather, their pur- might be calculated, but no other general conclu-
pose is to provide a framework for the analysis of sion appears reasonable.

TABLE 280. Estimated domestic consumption, domestic output of timber products, and timber cut in the
United States a_d Coastal Alaska, by softwoods and hardwoods, 1952; and projections of demand, output,
and timber cut, 1975 and 2000

Total Timber cut 1
demand Less net Domestic

Item (round- imports output '
wood) Growing Live sawtimber

stock

Billion Billion Billion Billion Billion Billion

Consumption, 1952: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. bd-ft.
Softwood_ 8. 6 1. 1 7. 5 7. 5 6. 6 36. 5
Hardwood .............................. 3. 7 . 1 3. 6 3. 3 2. 5 12. 3

__ ,,

Total ................................. 12. 3 1. 2 11. 1 10. 8 9. 1 48. 8

Lower projections:
1975:

Softwood_ 9. 9 1.5 8. 4 8. 4 7. 3 40. 9
Hardwood ................................ 4. 3 .2 4. 1 4. 0 3. 0 15. 1

Total ................................. 14. 2 1.7 12. 5 12. 4 10. 3 56. 0
__

2000:
Softwood ................................ 12. 5 1.6 10. 9 10. 3 8. 9 49. 6
Hardwood_ 5. 4 .2 5. 2 5. 4 3. 9 19. 4

Total_ 17. 9 1.8 16. 1 15. 7 12. 8 69. 0

Medium projections:
1975:

Softwood .......................... 11.4 1.5 9. 9 9. 6 8. 3 47. 6
Hardwood ................................ 4. 8 .2 4. 6 4. 4 3. 3 17. 8

Total ................................. 16. 2 1.7 14. 5 14. 0 11.6 65. 4
,.

2000:
Softwood ................................ 15. 6 1.6 14. 0 13. 0 11.3 68. 4
Hardwood_ 6. 8 .2 6. 6 6. 7 4. 9 26. 7

Total_ 22. 4 1.8 20. 6 19. 7 16. 2 95. 1

Upper projection, 2000:
Softw_Jod_ 17. 9 1.6 16. 3 15. 3 13. 1 79. 5
Hardwood .............................. 8. 3 .2 8. 1 8. 1 5. 8 31.

26. 2 1. 8 24. 4 23. 4 18. 9 I 111. £Total
i

i Derived from domestic output. Thus for 1952 repre- billion cu. ft.). Ill 1975 and 2000 reflects due allowance
sents domestic output (11.1 billion cu. ft.) less output from for improvements in utilization and quantity of products
dead trees, cull trees, noncommercial forest land and non- from dead and cull trees and other non-growing-stock
forest land (1.7 billion eu. ft.) plus logging residues (1.4 sources.
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TIMBER SUPPLY OUTLOOK

Leonard L Barrett

S. Blair Hutchison

INTRODUCTION from, or addition to, tile 1952 base of each effect.
Thus, the separate effects of expected trends in

Major objectives of forest policy in the United protection, planting, improved silvicultural prac-
States are to currently grow sufficient timber to tices, timber cut, and other factors would be
meet national requirements and to build up timber determined individually by a "bookkeeping"
resources so that expected rising demands can be procedure.
sustained. Only by reaching these objectives can The "bookkeeping" procedure was cumber-
the timber capital or inventory remain in condi- some, and limitations in knowledge prohibited its
tion to supply requirements permanently, use for some important species groups in some

Preceding sections of this report have presented regions. Since it could not be adopted as a
the current situation with respect to inventory, standard method, formulae were finally chosen as
growth and utilization of timber supplies, protec- the more suitable approach. Formulae were
tion, planting, productivity of recently cut lands, used to measure the changing growth and inven-
ownership, and the relation of domestic to foreign tory for future periods by projecting values for
resources. Projected timber demands or require- the factors affecting change. These factors were
ments for the years 1975 and 2000 have also been timber removal, gross growth (net growth plus
estimated. This section presents projections of mortality), and mortality and ingrowth (the net
timber supply and, for the first time in this report, volume of trees that reach minimum measured
compares projections of both supply and potential size in a given period).
demand. The comparisons constitute, in broad Gross growth, mortality, ingrowth, and timber
perspective, the outlook for the timber situation removal are factors of known quantity for 1952,
during tile rest of this century, but they will be changed in subsequent years by

Tile outlook period, extending to 2000, is longer continuing forestry efforts. In application, these
than periods commonly used in projecting needs factors were adjusted to account for changes in
and supplies of most resources. The reason is the intensity of forestry expected from continua-
that standing timber is a long-term crop and sup- tion of recent trends. Projected net growth and
plies cannot be readily adjusted annually. Many inventory thus include the effects of these trends.
of the most fundamental actions affecting supplies The "formula" approach has tile following ad-
have no practical effect for several decades. For vantages" (1) Current gross growth, mortality,
example, the improvements in some aspects of and ingrowth were known from results of initial
inventory and growth since 1945, shown in the coverage by the Forest Survey and from other
sections Forest Land and Timber and Growth and sources; (2) changes in these factors were known
Utilization, are more the result of forestry efforts for areas where the Forest Survey had completed
made 30 to 40 years ago than of those made after the initial survey and one resurvey; and (3) the
1945. Thus, the outlook period used in projecting effects of some forestry measures on these factors
timber supplies must be long enough to include the were available from repeated measurements on
effects of actions requiring several decades for permanent sample plots in some parts of the
concrete results, country. Therefore, the best information avail-

Two broad methods for long-range projections able was adaptable for direct use in formulae or
of net growth and inventory were considered provided a suitable basis from which estimated
during planning stages. One method involved values could be made. A more detailed explana-
calculation for selected future years of the positive tion of procedures is given in the appendix under
or negative effects on net growth and inventory Adequacy of Data.
that could be expected from each type of action Even when the best basic data available are
or effort affecting supplies, and the subtraction used, statistics resulting from projections are not
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likely to be as reliable as those that appraise the 6. The inventory expected in 1975 and 2000 if
cmTent situation.. This is because there are gaps (a) tile timber removals of each year increase
in the knowledge of how timber growth is affected steadily to meet the rising demand and (b) forestry
by a given degree of forestry effort, and profes- efforts continue to increase as indicated by recent
sional judgment and estimation must be relied t.rends. This is called _projected inventory."
upon in projecting net growth. Timber cut, too, 7. The timber removal that could be sustained
introduces uncertainties since it has been projected if an approximate balance between removal and
on tile basis of assumed trends in population, gross growth was reached and maintained. This is
national product, degree of utilization, etc. These referred to as "sustained removal."
uncertainties become mueh greater when applied These estimates are used for comparisons be-
to individual species or to States or regions than tween the supplies of timber needed to meet
when applied to national totals, future requirements and the supplies likely to be

Because the projections are suitable for general available if demands are met every year and if
rather than detailed interpretation, the data fl'om forestry progresses as indicated bv recent develop-
them are presented in broad classifications. For ments. The supplies needed in the future and
example, species and locality are combined in tile those expected to be available are also compared
following: eastern hardwoods, eastern softwoods, with 1952 supplies to provide additional perspee-
western species. Projections of inventory, net tive on trends. These estimates and eomparmons
growth, and timber cut are presented for those give a basis for judgment as to the relative ease or
three groups rather than for softwoods and hard- difficulty of supplying demands in the years ahead.
woods by State and region. Projections of supply for the upper demand

The elimination of detailed classifications still level are omitted. Later diseussion in this section
leaves problems of unusual complexity. For ex- shows that if only the medium projected demands
ample, projection requires consideration of two were aetually supplied eaeh year to 1975, inven-
future benehmarks in time---1975 and 2000. Two tory and growt.h would decline so far that de-
levels of demand are eompared--medium and mands at this level could no longer be met late in
lower. The four important eorn.parisons intro- the century. The intensity of forestry needed to
dueed by the time element and by demand are prevent this downward supply trend and to build
multiplied many times by consideration of (a) the up the growth and inventory needed to sustain
three species-geographic groups; (b) two broad medium projected demands" is far beyond the
size-elass groups, growing stock and sawtimber, intensity expected from continuation of recent
each with a different unit of measure; and (e) net forestry trends. Consequently, projeetions of
growth and inventory in terms of amounts needed growth and inventory in relation to upper de-
to support demand and also in terms of amounts mands would add little from a praetieal standpoint
available if demands eontinue to be met. Thus, to the outlook presented by projections at the
presentation of the timber outlook even in broad medium and lower levels.
perspeetive involves a complicated pattern of
estimates and comparisons. GROWTH CAPACITY MUCH HIGHER

The following estimates are presented here: THAN CURRENT GROWTH
1. The capacity of the 489 million acres of com-

mercial forest land in this country to grow timber. Benchmarks of the growth that our commercial
2. The volume of timber whieh would be re- forest lands could produce are useful in appraising

moved from inventory each year to meet medium the possibility of supplying needed growth.
and lower levels of projected demand plus an
allowanee for removals due to catastrophes, and Growth eapaeity for the United States and
conversion of commercial forest land to other uses Coastal Alaska may be viewed as a series of
and unanticipated new uses for wood, none of levels, like the rungs of a ladder, the uppermost
which have been accounted for elsewhere. This of which can be perceived only dimly. For
is ealled '"timber removal." example, if the average growth of the most pro-

duetive timber stands known today for eaeh
3. The growth neeessary to sustain timber forest type and site were extended to all eom-

removals in 1975 and 2000 is also estimated; it is mereial forest land in eaeh type and site elass,
referred to as "needed growth." with appropriate consideration given to distribu-

4. The volume of live standing timber necessary tion of age classes, an annual growth of 50 billion
to produce the "needed growth" is also presented cubic feet, ineluding 200 billion board-feet of
and is called "needed inventory." sawtimber, might be attained. This concept of

5. The net growth expected in 1975 and 2000 growth eapaeity is highly theoretieal, and it
if (a) the timber removals of each year increase results in an estimated volume of growth that
steadily to meet the rising demand and (b) forestry is probably not attainable under present limita-
efforts eontinue to increase as indieated by recent tions in forestry knowledge. On the other hand,
trends. This is ealled "projeeted growth.' new seientifie developments may at some future



time expand the above concept of growth capacity. TIMBER GROWTH AND INVENTORY
For example, growth carl no doubt be greatly NEEDED TO SUSTAIN PROJECTED
increased by forest genetics and by application of
growth-increasing substances which are still in DEMANDS
experimental stages. Thus, ultimate capacity
cannot yet be clearly foreseen. The volumes of live sawtimber and growing

A more realistic rung on the ladder of growth stock that must be cut to supply the various
capacity results from the concept of "realizable levels of demand in 1975 and 2000 were presented
growth." This is the total national growth that in the section Future Demand for Timber. The
could be attained if the present area of commercial next step in exploring timber outlook is to estimate
forest land in each region were placed under the the growth and inventory needed to sustain
better forest management in effec_ today in each lower and medium projected demands on a
region. Being a more practical concept of ca- permanent basis. Before introducing these
pacity, realizable growth is useful in judging the estimates, however, tile concepts of "timber
possibility of supplying mounting future demands removal" and "needed growth" and their rela-
for timber and in determining sources of needed tionship will be discussed as an aid in the inter-
growth by species groups, pretation of later comparisons.

Realizable growth of sawtimber is 100.7 billion Timber removal includes the timber cut from

board-feet (table 281). This is about twice the the live inventory to supply estimated demands
net growth of 47.4 billion board-feet for 1952. and a margin to allow for natural catastrophes
Realizable growth of growing stock is also about and other contingencies. Needed growth and
double the net growth of 1952. Thus, realizable inventory are those quantities needed to perma-
growth occupies a position on the ladder of nently sustain timber removal. On a national
growth capacity well above current growth but basis, timber removal and needed growth are
considerably below the estimates resulting from synonymous. But when species groups are con-
the concepts first discussed, sidered separately, timber removal and needed

Eastern softwoods account for 40 percent of growth are different quantities because ability to
the realizable growth of sawtimber with eastern support removal throughout the projection period
hardwoods and western species each producing differs from growing capacity. For example,
about 30 percent. About 70 percent of realizable western species with 70 percent of the national
growth of sawtimber consists of softwood species, sawtimber inventory and 30 percent of realizable
In terms of growing stock, eastern hardwoods growth capacity are capable of supplying, for the
account for 37 percent of realizkble growth, eastern next half century, a higher proportion of the total
softwoods 35 percent, and western species 28 timber removal than of needed growth.

National total timber removal of hardwoodspercent.
and softwoods is apportioned separately to
eastern hardwoods, eastern softwoods, and western

TABLE 281.--Realizable growth and 1952 growth species in accordance with the ability of each• species group to support, removal during the next
o] sawtimber and growing stock, by species half century with least impairment of prospects
groups, United States and Coastal Alaska for future growth. Needed growth is determined

by an apportionment of the same national timber-
Realizable 1952 removal estimates in accordance with realizable

growth growth growth of the species groups.

Species group Saw- Grow- Saw- Grow- TIMBER CUT ACCOUNTS FOR MOST oF
timber ing timber ing TIMBER REMOVALstock stock

• The timber cut needed to supply estimated
Bil- Bil- demands accounts for most of the timber that

Billion lion Billion lion would be withdrawn from inventory. However,
bd.-ft, cu. ft. bd.-ft, cu. ft.

Eastern hardwoods ....... 30. 5 10. 2 19. 1 7. 0 there are additional withdrawals not considered
Eastern softwoods ........ 39. 6 9. 7 17. 0 4. 4 in other calculations in this report that must be
Western species ' ......... 30. 6 7. 6 11. 3 2. 8 recognized. For example, since 1900 the average

annual loss from natural catastrophes has been
All species ............. 100. 7 _ _ 1¢ 2 2.3 billion board-feet, 13 percent of which was

salvaged. Although some progress may be made
1Realizable growth includes 0.5 billion board-feet of in salvaging future catastrophic losses, the diffi-

hardwood sawtimber "and 0.3 billion cubic feet of hard- culty of recovering substantial amounts before
wood growing stock; 1952 growth includes 0.3 billion
board-feet of hardwood sawtimber and 0.1 billion cubic spoilage means that net withdrawals are to be
feet of hardwood growing stock, expected in the future.
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There is also a likelihood tha_ new uses for share of total timber removal u_der both levels of'
wood witl appear which were not anticipated [n demand° [For d_e first half of the projection
the demand estimates. The rapidity of new period, this share would be about the same pro-
developments in wood utilization during recent portion of total removal as in 1952, or 46 percent
years lends support to an extra allowance for (table 284). }{owever, for the las_ half of the
possible increased timber cutting resulting from period, this proportion declines slightly. For
such developments. A third source of additional example, in 1975 at the medium level of saw-
withdrawals h'om inventory is the pressure of a timber demand, removal of western species esti-
rapidly growing population to convert cor_maer- mated at 3t.7 billion board-feet is still 46 percent
cial forest land to other uses. Additional land of a total removal of 68.2 billion board-feet. In
will be needed for residential development, high- 2000, removal of western species will be 42.8
ways, reservoirs, recreation, and watersheds, billion board-feet 41 percent of the 105.4 billion

Because inventory is the source of growth, it foot total.
must be maintained at a level large enough to
produce a net growth equivalent to timber cut. TABLE 282.--Margins for contingencies, by levels
If needed growth is no larger than timber cut, of demand and periods
the withdrawals from inventory additional to
timber cut are not replaced by growth and reduce Margins of sawtimber
inventory. These reductions accumulate with cut added to cut

time, and the resulting depleted inventory be- under--

comes inadequate to produce the growth neces- Period or year

sary to sustain needed timber cut. So if inventory Lower Medium
is to remain large enough to sustain timber cut, projected projected
the volume added by growth must be large enough demand demand
to replace not only timber cut but also with-
drawals from inventory expected from catas- Percent Percent
trophes, unanticipated new uses of wood, and 1953.......................... 0 0
conversion of commercial forest land to other 1953-64 ....................... 1 1

1965-74 ....................... 4 3
uses. Margins representing given percentages of 1975.......................... 5 4
timber cut under lower projected demands were 1975-84 ....................... 7 6
adopted to account for these three sources of 1985-99 ....................... 12 9
inventory reduction, and the calculated volume 2000 ........................... 15 11

was added to both lower and medium projections Average ................. 6. 5 5. 2
of timber cut.

Although net losses from catastrophes may
decrease somewhat in the future, new uses for For eastern hardwoods and eastern softwoods,
wood and conversion of commercial forest land removal of sawtimber in 1975 at the medium
to other uses are more likely to increase with demand level would be nearly equal at about 18
length of the projection period. Because of this, billion board-feet for each species group. At the
the margins adopted gradually increase from 1953 lower demand level, removal of these two species
through 2000 (table 282). Average margins for groups would also be the same in 1975 at 15.7
the entire projection period were 6.5 percent of billion board-feet for each species group. How-
the cut of sawtimber needed to supply the lower ever, by 2000 removal of eastern softwoods at 33.2
estimate of projected demand and 5.2 percent of billion board-feet for the medium demand level
the cut needed to supply the medium projected and 24.9 billion board-feet for the lower level
demand. Margins added to the timber cut of would supply higher proportions of total national
growing stock are approximately the same as timber removal than in 1975. Eastern hardwoods
those shown for sawtimber in table 282. would also supply a slightly higher proportion of

total removal than in 1975.

TIMBER REMOVAL RISES SHARPLY These increases for the two eastern species
groups offset the decrease for western species and

The timber removal necessary to supply medium indicate that during the period 1975 to 2000 the
level demands for sawtimber in 1975 and 2000 will East would bear a slightly larger share of timber

be 68.2 and 105.4 billion board-feet, respectively removal of sawtimber than during the first half
(table 283). l_or lower level demands, sawtimber of the projection period. Thus, up to the year
removal in 1975 and 2000 will be 58.8 and 79.3 2000, western species with heavy volumes of old-
billion board-feet, respectively. The estimates growth timber would support more than 40 per-
of timber removal for each demand level are large cent of the total national removal of sawtimber.
increases over the timber cut of 48.8 billion The west would be supplied about equally by
board-feet in 1952 (table 284). eastern hardwoods and eastern softwoods until

Western species would produce a substantial 1975; after that, eastern softwoods primarily would
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TABLE 2S3.--Projeeted timber cut _ and _imber removal of sawtimber and growing stoetc, 1975 and 2000, by
levels of demand and species groups

Live sawtimber Growing stock

Item Total Total

Eastern Eastern Western Eastern Eastern Western

hardwoods softwoods species hardwoods softwoods species

..... i

Medium level demand: Billion Billion Billion Billion Billion Billion Billion Billion
1975: bd.-ft, bd.-ft, bd.-ft, bd.,ft, cu. ft. cu. ft. cu. ft. cu. ft.

Timber cut 1__ : 65 4 I 17.7 17.4 30.3 14.0 4.4 4.4 5.2Margin___ - ..... _:o I .7 .7 1.4 .6 .2 .2 .2
Timber removal ...... 68. 2 18. 4 18. 1 31. 7 14. 6 4. 6 4. 6 5. 4

2000:
Timber cu_ ___ 95. 1 26. 5 30. 0 38. 6 19. 7 6. 6 6. 8 6. 3
Margin .............. 10. 3 2. 9 3. 2 4. 2 2. 3 .8 .8 .7
Timber removal ...... 105. 4 29. 4 33. 2 42. 8 22. 0 7. 4 7. 6 7. 0

Lower level demand:
1975:

Timber cut _.......... 56. 0 15. 0 15. 0 26. 0 12. 4 4. 0 3. 8 4. 6
Margin ............... 2 2 2 2
Timber removal ..... 581 8 . 7 .7 1. 4 .6 . . .8 15. 7 15. 7 27. 4 13. 0 4. 2 4. 0 4. 8

2000:
Timber cu_ _.......... 69. 0 19. 3 21. 7 28. 0 15. 7 5. 3 5. 4 5. 0
Margin ............... 10. 3 2. 9 3. 2 4. 2 2. 3 .8 .8 .7
Timber removal ....... 79. 3 22. 2 24. 9 32. 2 18. 0 6. 1 6. 2 5. 7

Timber cut of live timber needed to supply that portion sources, derived from the section Future Demand for
of estimated requirements that must come from domestic Timber, tables 278 and 279.

TABLE 284.--Proportion of timber cut of sawtimber in 1952 and of timber removal in 1975 and 2000, by
species groups, and relation of timber removal in 1975 and 2000 to timber cut in 1952, by levels of
demand

t
...... .

Change in timber
Timber removal removal from

Item Timber cut, 1952 1952 cut

1975 ! 2000 1975 2000
I

Billion Billion Billion
Medium level demand: bd.-ft, i Percent bd.-ft. Percent , bd.-ft. Percent Percent Percent

Eastern hardwoods .................. 12. 2 25 18. 4 27 29. 4 28 +51 -+-141
Eastern softwoods .................. 14. 1 29 18. 1 27 , 33. 2 31 +28 +135

Western species ..................... 22. 5 46 31. 7 46 42. 8 41 -}-41 -}-90

All species_ 48. 8 • 100 68. 2 100 105. 4 100 +40 -}-116

Lower level demand:
Eastern hardwoods .................. 12. 2 25 15. 7 27 22. 2 28 +29 +82
Eastern softwoods .................. 14. 1 29 15. 7 27 24. 9 31 +11 +77
Western species ...... 22. 5 46 27. 4 46 32. 2 41 +22 +43

All species ........................ 48. 8 100 58. 8 100 79. 3 100 +20 +63
......

increase to Offset the proportional decline in At the medium demand level in 1975, western
western species, species will supply 5.4 billion cubic feet of timber

Differences between the three species groups in removal of growing stock--37 percent of the total,
timber removal of growing stock are not so pro- while eastern hardwoods and eastern softwoods
nounced as in sawtimber. Eastern forests, with will each supply 4.6 billion cubic feet (table 283).
greater area and more timber of pole and seedling By 2000, removal of growing stock of western
and sapling size, are capable of supporting a much species will have risen to 7.0 billion cubic feet, but
larger share of total timber removal of growing this is 32 percent of the national total. Eastern
stock than are western forests, hardwoods and eastern softwoods will each supply

4,39296 O 58_--32
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about 7.5/billion cubic feet of [Howing stock or 34 NEEDED GROWTH MUCH LHGER THAN
percem, of the total in 2000. GROWFH IN 11952

The comparisons just made show tile changes in
relative use of the species groups which are an_ici- Medium Projections
pated by demand projections. AdditionM com-
parisons between the timber cut for 1952 and For all species groups combined, the growth of
timber removal for 1975 and 2000 indicate the suwtimber needed to sustain medium projected
changes in timber removal needed to supply demands in 1975 is 44 percent more than the t 952
projected demands, net growth of. 47.4 billion board-feet (table 285).

If medium demands for sawtimber are to be The increase in needed growth by 2000 is 122 per-
supplied, timber removal of all species will need cent of growtah in 1952. With these increases,
to exceed 1952 timber cut by 40 percent in 1975 industrial wood eoutd hold its present position in
and by 116 percent in 2000 (table 284). Corre- the national economy, per capita consumption
sponding increases needed to supply lower pro- would rise, and trends in future prices of timber
jeeted demands are 20 pereent in 1975 and 63 products would be generally parallel to trends in
percent in 2000. prices of competing materials.

Timber removal of eastern hardwood sawtimber Although needed growth of eastern hardwood
under medium projected demands exceeds 1952 sawtimber in 1975 is slightly less than 1952 growth,
timber cut by 51 percent in 1975 and by 141 an increase of 52 percent will be required by 2000
percent in 2000. These pereentage increases are (fig. 133). Growth of eastern softwoods needs to
larger than those for either eastern softwoods or increase 66 percent by 1975 and 154 percent by
western species. A similar relation exists for 2000. The largest increases needed are for the
lower projected demands. This relation results western species--92 percent and 194 percent in
from changes anticipated in relative use of the 1975 and 2000, respectively.
three species groups. For example, demand
projections translated to timber removal indicate TABLE 285. Relation of needed growth in 1975
that relative use of eastern hardwoods increases and 2000 to net growth in 1952, by levels of demand
from 25 percent of timber cut in 1952 to 28 percent and species groups
of timber removal in 2000 while relative use of
eastern softwoods and western species combined Sawtimber Growing stock
declines from 75 percent of timber cut in 1952 to
72 percent of timber removal in 2000 (table 284). Item Need- Change Need- Change

Large increases in timber removal of eastern ed from ed from
softwood sawtimber are also indicated. Under growth 1952 growth 1952
medium demands, timber removal exceeds 1952 .....
timber cut by 28 percent and 135 percent in 1975 Bil- Bil-
and 2000, respectively. Corresponding increases Medium level demand: lion lion
under lower demands are 11 percent in 1975 and 1975: bd.-ft. Percent cu. ft. Percent
77 percent in 2000. Eastern hardwoods___ 18. 3 --4 4. 5 --36Eastern softwoods___ 28. 2 + 66 5. 7 +30

Under medium demands, the increase in timber Western species ..... 21. 7 +92 4. 4 +57
removal of western species 41 percent more than ....
.1952 timber cut--is considerably greater than the All species ........ 68. 2 + 44 14. 6 +3

increase indicated for eastern softwoods. By 2000 2000:
the increase of 90 percent for western species is Eastern hardwoods___ 29. 1 +52 7. 3 +4
much less than the corresponding increase indi- Eastern softwoods___ 43. 1 +154 8. 3 +89
cated for both eastern softwoods and eastern hard- Western species ..... 33. 2 _ 194 6. 4 + 129

woods. This change in relations between 1975 and All species .... 105. 4 -t- 122 22. 0 -t-55
2000 reflects the changing ability of the species ..... _
groups to support removal. Lower level demand:

Under lower demands increases in timber 1975:Eastern hardwoods__ 15. 6 -- 18 4. 1 --41
removal of western species over 1952 timber cut Eastern softwoods_ 24. 4 +44 5. 0 +14
are 22 percent and 43 percent for 1975 and 2000, Western species ..... 18, 8 +66 3. 9 +39
respectively. The relation between these increases
for western species and those for eastern softwoods All species ......... 58. 8 +24 13. 0 --8___

and eastern hardwoods are similar to the relations 2000:
existing under medium projected demands. Eastern hardwoods___ 22. 0 + 15 6. 0 --14

Comparisons between timber removal and 1952 Eastern softwoods___ 32. 3 +90 6. 8 +55
timber cut of growing stock are similar to those Western species ..... 25. 0 +121 5. 2 +86
for sawtimber, both as to magnitude of increases All species_ 79. 3 +67 18.0 -t-27
indicated and in the relations between species
groups, i See table 281 for growth in 1952 and realizable growth.
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In 2000, the needed growth of 10_.4 billion
board-feet of all species is at about the same gen-
eral level as the realizable growth of 100.7 billion.
The small difference between the two estimates is
probably not significant in a statistical sense, and
tile eomparison indicates that the growth neces-
sary to permanently sustain medium level demands
for sawtimber in 2000 is about the same as the
growth that would be attained in due course if all
commercial forest land, on the average, was placed
under the better forest management in effect at the
present time. Needed growth of eastern hard-
wood sawtimber is slightly less than realizable
growth of this species group. However, needed
growth of eastern softwoods and western species
by 2000 exceeds realizable growth by 3.5 and 2.6
billion board-feet, respectively.

The comparison of realizable growth and needed
growth suggests that if medium level demands for
sawtimber are to be supplied permanently the
intensity of forestry must be greatly increased.

On lands best able to adopt improved methods,
the intensity of forestry must exceed the better
present day practices in order to balance the
deficiencies of needed growth on lands where such
practices will not be attained.

Growth of eastern hardwood growing stock in
1952 is considerably more than enough to satisfy
needed growth in 1975 but falls slightly short by
2000 when a 4-percent increase will be needed.
Increases in needed growth of eastern softwood
growing stock are 30 percent for 1975 and 89 per-
cent for 2000. For western species, corresponding
increases are 57 percent and 129 percent. For all
species groups combined, increases in needed
growth of growing stock are 3 percent in 1975 and
55percent in 2000.

I_ealizable growth of growing stock exceeds
needed growth in the year 2000 for all three species
groups. This indicates the likelihood that medium
level demands for products made from trees below
sawtimber size can be met more easily than
demands for products requiring sawtimber.
Nevertheless, because more than 80 percent of
total demand requires trees of sawtimber size,
sustaining projected demands depends largely on
producing needed growth of sawtimber rather than
needed growth of growing stock.

Lower Projections

Estimates of demand at the lower level reflect
a continued decline in per capita consumption of
industrial wood as a whole, and also a decline in
the use of wood in relation to competing materials.
Moreover prices of industrial wood would rise
faster than prices of competing materials.

At this lower level of demand, needed growth
of sawtimber in 1975 will be 24 percent more than
growth in 1952 and 67 percent more in 2000 (table

Filiure 135 285). Needed growth of eastern hardwoods in



1975 will be less than 1952 growth, but b2 2000 alter the relative rmport, ance of each group (table
an increase of 15 percent will be necessary° _[n 284). Thus, western species with 70 percent of
1975 needed growth of eastern softwoods will be the natiorml sawtimber inventory in 1953 would
44 percent more th_n growth in t952, and in 2000 account for re.ore than 40 percent of the total nao.
the required increase will be 90 percent. Needed tional removal of sawtimber during the rest of this
increases in sawdmber growth of western species century.
will be 66 percent in 1975 and 121 percent in 2000. tgealim_ble growth of western species, ilowever,
Consequently, even with increases i_ price and is only 30 percent of total realizable growth (table
declines in per capita consumption and the relative 281). Moreover, neither the old-growt.h timber
use of wood, demands resulting from increases in that remains uncut nor the young timber that will
population and from a growing economy will re- be established on areas of old growth harvested
quire substantially more growth in future years after 1952 can contribute materially to needed
than was available in 1952. growth during the rest of this century. So, if

If total projected demands for timber products either medium or lower levels of demand for saw-
are to be met and sustained, needed growth must timber are to be supplied until 2000, timber re-
not only be suflleient but it must be balanced with moval of western species will necessarily exceed
respect to demands for species. This is pattie- needed growth (table 286).
ularly important for eastern softwoods and western In contrast to western species, eastern softwoods
species which are primarily softwood, because are rapidly growing young timber with 12 per-
hardwood and softwood species are not readily cent of the national sawtimber inventory in 1953
interchangeable for many important uses. and about 40 percent of realizable growth. By

Realizable growth of sawtimber exceeds the 2000 they would be in a position to produce about
lower level of needed growth in 2000 for each 30 percent of timber removal and 40 percent of
species group. And for all species combined, real- needed growth at either level of demand.
izable growth of 1.00.7 billion board-feet exceeds
needed growth of 79.3 billion board-feet. Even TABLE 286. Needed growth and corresponding
so, this means that nearly 80 percent of realizable timber removal, 1975 and 2000, by levels of de-
growth of sawtimber will be required to sustain mand and species groups
the lower level of needed growth in 2000.

For growing stock, the 1952 growth of 14.2 Sawtimber Growing stock
billion cubic feet exceeds needed growth in 1975
by 1.2 billion cubic feet. This surplus growth, - " ,
however, is based on totals of all species groups Item Tim- Need- Tim- I Need-
and is due to a 1952 growth of 7.0 billion cubic feet ber ed ber edre- growth re- growth
of eastern hardwoods compared to needed growth moval moval I
of 4.1 billion cubic feet for that species group in .......... I
1975. To attain the lower level of needed growth
for other species groups in 1975 increases of I4 Medium level demand: Billion Billion Billion IBillion

' 1975: bd.-ft, bd.-ft, cu.4f._ cu. ft.percent for eastern softwoods and 39 percent for Eastern hardwoods__ 18. 4 18. 3 4. 5
western species will be needed. Eastern softwoods_ _ _ 18. 1 28. 2 4. 6 I 5. 7

By 2000, a 27-percent increase will be required Western species .... 31. 7 21. 7 5. 4 I 4. 4

to attain the needed growth of growing stock for 14.'6 " 14.
all species groups. Growth of eastern hardwoods All species ........ 68. 2 68. 2 6

in 1952 is somewhat larger than needed growth in 2o00:
2000, but increases of 55 percent and 86 percent Eastern hardwoods.._ 29. 4 29. 1 7. 4 ] 7. 3
will be needed for eastern softwoods and western Eastern softwoods_ __ 33. 2 43. 1 7. 6 I 8. 3

species, respectively. Western species ...... 42. 8 33. 2 7. 0 I 6. 4

Realizable growtt_ of growing stock for each All species ........ 105. 4 105. 4 22. 0 22. 0
species group exceeds needed growth in 2000 for
each group. The needed growth of 18.0 billion Lower level demand: I

1975: 4. 2 1cubic feet for all species groups in that year indi- Eastern hardwoods__ 15. 7 15. 6 4.
cates that about two-thirds of realizable growth Eastern softwoods___ 15. 7 24. 4 4. 0 I 5. 0

will be required to sustain the lower level of needed Western species ..... 27. 4 18. 8 4. 8 3. 9

growth of growing stock. All species_ __ " 58. 8 58. 8 13. 0 " 13. 0-----z-_ • '

NEEDED GROWTH AND TIMBER REMOVAL 2000: 6. 1Eastern hardwoods__ 22. 2 22. 0 6. 0
UNBALANCED BY SPECIES GROUP Eastern softwoods_ __ 24. 9 32. 3 6. 2 6. 8

Western species ..... 32. 2 25. 0 5. 7 I 5. 2
Changes in the proportion of totalnational re- --

moval of sawtimber contributed by each of the All species ........ 79. 3 79. 3 18. 0 18. 0
species groups are not large enough to materially
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It seems apparent that balances between tim- level demands, there must be inventory increases
ber removal and needed growth for western of 300 percent for eastern softwoods and 100
species and eastern softwoods will not be possible percent for eastern hardwoods. In contrast, the
by 2000 if demands for timber are met, at either inventory of western species could be about
of the two levels. The major objective of produc- one-fourth less than the 1953 inventory if age-
ing sufficient needed growth to sustain timber class adjustments are accomplished.
removal can be reached on a national basis only For the lower level of demand, the inventory
to the extent that an unavoidable deficit in needed necessary to sustain needed growth of saw_imber
growth of western species can be balanced by a in 2000 will be 8 percent less than the 1953 inven-
growth surplus of eastern softwoods, tory. For individual species groups inventory

For eastern hardwoods, realizable growth ex- increases of 147 percent for eastern softwoods and
eeeds the needed growth necessary to support 32 percent for eastern hardwoods would be needed
timber removal at either level of demand. With while a decrease of 45 percent for western species
softwoods occupying the key position in the ha- could still produce the needed growth.
tional timber economy, R is essential that a sur- The reduced inventories indicated for western
plus growth of eastern softwoods be maintained species will produce the needed growth only if
until adjustments in western forests, discussed adjustments in the condition of the inventory
next, are completed. This is perhaps the most accompany the reductions. For exainple, 41
important finding resulting from comparisons of percent of all commercial forest land and two-
needed growth and timber removal, thirds of the area in sawtimber stands in the Wes_

and Coastal Alaska together, consist of old-growth
ADJUSTMENTS OF J[NVENTORY ESSENTIAL timber stands (see appendix, Basic Statistics,

table 20). These contain much overmature and
Current inventories of live standing timber will decadent timber, mortality is high, and net growth

require major adjustments if needed gu'owth is very low.
to be reached and sustained. The needed inven- The needed growth of western species cannot be
tory of standing sawtimber for all species groups produced and sustained until the old growth is
combined should increase about one-third by harvested and replaced by thrifty, rapidly grow-
2000 if medium level demands are to be sustained ing timber with individual trees or stands of all

(table 287). This total adjustment obscures the ages more equally distributed than at present.
Althougt_ 'prompt and adequate replacement of

proportionately greater inventory increases that western old growth is vital to attainment of
are needed for eastern species groups and the re- needed growth, it will inevitably result in redue-
duetion indicated for western species. For ex- tions of inventory during the rest of this century.
ample, if the sawtimber inventory in 2000 is to A contrasting situation exists in the East. Here
produce the growth needed to sustain medium inventories are already depleted because of heavy

TABLE 287. -Relation oif timber inventory in 1953 to needed inventory, 1975 and 2000, by levels of demand
and species groups

i Live sawtimber Growing stock

Item Needed in- Change from Needed in- Change from
Inventory ventory 1953 Inventory ventory 1953

1953 1953
t

1975 2000 1975 2000 1975 2000 1975 12000

Billion Billion Billion Billion Billion Billion
_edium level demand: bd.-ft, bd.-ft, bd.-ft. Percent IPercent cu. ft. cu. ft. cu. ft. Percent Percent

Eastern hardwoods ......... 381 482 769 -b 27 -I-102 151 114 186 -- 25 -t-23
Eastern softwoods ......... 242 635 970 -_T-162 + 301 74 124 181 + 68 -l-145
Western species ............ 1, 434 691 1, 057 52 --26 292 178 260 39 --11

All species .............. 2, 057 1, 088 2, 796 -- 12 +36 517 416 627 --20 +21

bower level demand: I
Eastern hardwoods ........ 381 358 503 -- 6 _-32 151 104 152 -- 31 + 1
Eastern softwoods ......... 242 449 598 q-86 -t-147 74 110 147 -t-49 -t-99
Western species ............ 1,434 597 793 -- 58 45 292 158 212 -- 46 -- 27

All species 2, 057 1, 404 1, 894 --32 I --8 517 372 511 --28 --1
I



484 TL_fBE'R R:E,S_OURCE.SFO'R Aft_E/R_,CA'SNUTUFCE

cutting that accompanied the early and rapid TABL_ 288o---Co_,sumpfio'_ in i952 and pr@ecfed
growth of population and industry. Needed medium demand in t975 and 2000 for industr';alwood used ir_ 8elected p roduct8 reguirin9 subs_an_iag
growth of eastern species groups can be produced
only by building ut; these depicted in ver_tories, amount8 of high-guali_y wood

icon- Projected ChangeHIGH-QUALITY TIMBER WILL STILL BE sump- l demand from 1952
NEEDED Item tion [

19521

Previous discussion of needed growth and in- , 1975 2000 1975 2000
ventory was limited to consideration of timber ..............
volume. The quality of the growth and inventory Bit- Bit- Bil-

necessary to meet projected demands is also ira- Zion lion lion

portant, but no single standard of quality is possi- b)d[- b_[- b_[- Per-cent Per-cent
ble because of the wide variety of products made Furniture _.......... 1.9 2. 7 3. 3 + 42 +74
from wood. For that reason, future demands for Other manufactured
high-quality timber can be discussed only in products 2......... 2. 0 2. 9 4. 71+45 +135

general terms. Millwork ........... a 1.9 42. 8 43. 9 I + 47 i+ 105Siding5 .............. 7 1.0 I 1.2 ] +43 -I-71
In recent years, many advances in the teeh- Veneer andplywood: 6

nology of wood utilization have made possible the Hardwood ......... 1. 0 1. 7 ! 3. 0 +70 1+200
production of good quality products from wood of Softwood.......... 1. 6 3. 9 6. 0 + 144 1+275

low-quality logs and bolts. New glues, gluing 2.6--5_--9.0-+-11-5-1_-6

methods, and other techniques, for example, make Total .......... __ 5=1_it possible to use low-quality lumber for laminated Total .................. 9.----i-15. g 22. 1 + 6
products of widely varied shapes and sizes.
Nevertheless, good laminated arches, ship tim- 1 Assumes that lumber use per dollar's worth of furniture
bars, and ottmr structural members cannot be output (at constant 1953 prices)will decrease by 11 per-
made from wood of nondescript quality. Even cent during the period 1952-75 and by 19percent during the
the inner laminations for most structural members period 1952-2000.2 Assumes that lumber use per dollar's worth of products
must meet certain requirements for density and output (at constant 1953prices) will decrease by 11percent
strength and be relatively free of knots, steep in the period 1952-75 and by 16 percent during the period
cross grain, and other strength-reducing charac- 1952-2000.a Estimate based on reported consumption of lumber by
teristics, millwork plants, Census of Manufacturers, 1954, adjusted

The rapid expansion of the pulp, paper, and to 1952 on the assumption that numbers of production
wood-fiber industries is sometimes interpreted as workers reported as employed by millwork plants in 1952
indicating a revolutionary shift to uses of wood andconsumed.1954were in direct proportion to volume of lumber
where high quality is not needed. Even so, fiber 4Includes millwork for both residential and nonresi-
length, strength, felting properties, uniformity of dential construction. For residential construction, as-
raw material, and other quality characteristics are sumes that volume of millwork for dwellings (estimated at1 thousand board-feet in 1952 on basis of reports by
extremely important in the making of many such Stanford Research Institute and Housing and Home Fi-
products, nance Agency) would decrease by 10 percent during the

Projections in the section Future Demand for period 1952-75 and by 12 percent during the period 1952-2000. For nonresidential construction the corresponding
t" _* " ° " " "[lmber provide m&catmns of trends m future de-
mand for high-quality wood. Such indications decreases assumed were 15 percent and 25 percent.5 Based on number of single family dwellings built in 1952
cannot include all uses of high-quality wood, be- and projected demand for single family dwellings in 1975
cause demands are projected in terms of total and 2000. Volume of siding used per unit (600 board-feetin 1952,derived from "The Materials Use Survey, Housing
volume for some products in which both high and and Home Finance Agency, 1950") assumed to decrease 10
lower quality wood is used but with the volume of percent during the period 1952-75 and 12 percent during

high-quMity wood unknown. Examples are coop- the period 1952-2000.
erage and i)oles and piling. However, an indica- 6 Log scale, International _-inch rule.
tion of treilds can be derived from projections of
demand for furniture, "other manufactured prod- quality wood used in these products may be re-
ucts," veneer and plywood, millwork, and siding duced by future technological developments, theindications are for increasing rather than decliningwhich are products requiring that the basic wood
supply consist largely of high-quality material, demands for high-quality wood.
With substantial allowances for substitution of Although tree size takes no account of many
other materials for lumber, medium projections important characteristics of wood, it reflects
for these selected products show that demand quality in a general way and is the most compre-
would exceed 1952 consumption by more than 60 hensive standard available for estimates of future
percent in 1975 and by about 140 percent in 2000 quality demands. The distinction between saw-
(table 288). Even though the proportion of high- timber and growing stock is a basis for separating



TL_B]_R bUPPLY OU_i?LO,.OK 485

future demands into two broad size or quality reach. To complete the timber outlook picture,
classes. On this basis 84 percent of the timber comparisons are now made between the supplies of
cut from growing stock in 1952 consisted of saw- timber needed (needed growth'and inventory)
timber (table 289). Although a slight decline in and the supplies that would be available in future
this proportion is anticipated by 2000, more than years under certain assumptions (projected growth
80 percent of projected demands will require trees and inventory).
of sawtimber size. The growth and inventory of the future will

result from the interplay of the following four
factors- (a) the 1953 inventory, (b) additions to

TABLE 289. Proportion of timber cut represented this inventory by growth (including ingrowth),
by sawtimber in 1952, 1975, and 2000 1 (c) subtractions from the inventory by timber re-

moval, and (d) subtractions due to losses caused
Sawtimber by destructive agents, grouped under the term

Year and demand Total Sawtim cut in re- "mortality," and not included in timber removal.
level timber ber cut lation to These four factors are known quantities for the

cut total cut base year 1953. ttowever, projected growth and
--- inventory can be developed only bv estimating

Billion Billion future values for growth rates, timber removal,cu. ft.
1952___ 10. 76 cu9.f_'7 Percent and mortality rates on the basis of broad trends.................. 84
1975: assumed to prevail during the period 1953-2000.

Medium level.......... 13. 99 11.64 83 The trends assumed for estimates of projected
Lower level ............ 12. 43 10.33 83 growth under each demand level are (1) that an-

2000: nual timber removal will climb steadily from 1952Medium level.......... 19. 71 16. 16 82
Lower level ............ 15. 66 12.83 82 to meet tim removal necessary to supply demands

each year until 2000 (table 283), and (2) progress
in forestry will continue as indicated by recent

Summarized from table 81, of Basic Statistics in ap- trends so that by 2000 it will be considerably morependiu.
widespread and intensive than in 1952.

Under these assumptions, projected net growth
Trees under sawtimber size included in growing (including ingrowth), mortality, and inventory

stock do not lend themselves to the manufacture were calculated by projection periods for each of
of lumber, veneer, and many other products, the 13 regions recognized in this report. The
This is because they are frequently knotty or have initial years of the projection periods used were
other undesirable quality characteristics, and the 1953, 1965, 1975, and 1985. Regional calculations
yield of usable material is low per unit of volume of projected net growth plus mortality for the
handled. Cost of logging and manufacture of such initial year of each projection period were sum-
trees is also higher per unit of volume output than marized for the three species groups, and for all
for larger trees. The same limitations apply in species combined, and expressed as percentages of
part to the smaller trees included under the the corresponding projected inventories.

definitions of sawtimber used in this report. Under lower level demands, the gross growth
Within these limitations, the needed growth of rates thus derived for all species combined changed

sawtimber is the best available expression that from 3.0 percent in 1953 to 3.7 percent in 1985, an
combines consideration of both the quality and increase in growth rate of 23 percent (table 290).
volume required to sustain estimated demands Growth rates under the medium level projection
for the majority of products. On the other hand, were slightly higher because the larger volume of
needed growth of growing stock takes no account timber removed under this projection would result
of size distinctions, and attainment of it could in inventories of generally younger trees with
leave unsatisfied demands for many important higher growth rates than would timber removal at
products, the lower level.

Increasing growth rates were adopted for west-
GROWTH AND INVENTORY EX- ern species because of expectations that (1) im-

PECTED IF PROJECTED DEMANDS proved forest practices will become more intensive
and widespread than at present, and (2) rapidly

ARE MET AND FORESTRY TRENDS growing young stands now under sawtimber size
CONTINUE will develop into sawtimber in increasing amounts

during the projection period while continued
Estimates of the growth and inventory needed cutting of old growth will reduce the area of very

to sustain lower and medium level demands have slow growing timber. Thus, the growth rate for
already been discussed. Comparisons of realiz- western species in the initial year of tim last pro-
able growth with needed growth have shown that jection period, 1985, is 53 percent higher than the
both medium and lower level demands are within 1953 rate at the lower level of demand (table 290).
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, _rte i_,iti_f y,e_r of ?rojectio_ period_.,TABLE 290.--t_ates q_ mortality and grosv growth <J saw_)v_ber for �by level8 _f de:_n_n4c_nd specie8 group8

Gross growth rate _ 1.985 rate Mortality rate t985 rate
in relation in relation

: Demand level and species group to 1953 [ ] to 1953
1953 1975 1985 rate 1953 1975 ' 1985 rate

] .........

Lower level: Percent lPercent Percent Percent Percen_ Percent Percent Percen_
Eastern hardwoods .............. 5. 76 I 5. 01 4. 55 --21 0. 60 0. 47 ] 0. 45 I --25

Eastern softwoods .............. 8. 05! 7. 39 6. 80 16 :_ . 48 t . 45 ] --32Western species ................. 1. 44 t. 95 2. 21 -+-53 . 55 . 52 I --17

......... I------52 /i-- 249All species ................... 3. 00 3. 58 3. 70 q-23 .63 I --22
,, ---.7---- ,

Medium level:
Eastern hardwoods .............. 5. 76 5. 13 4. 69 19 .60 i .47 .45 25
Eastern softwoods .............. 8. 05 7. 64 7. 35 9 .66 ', .49 .47 29

Western species ................. 1. 44 1.97 2. 26 +57 .63 .54 .52 --17

All species ................... 3. 00 3. 63 3. 74 ] +25 .63 . 51 .49 22

Includes ingrowth.

Eastern forests consist largely of young trees percent more than in 1952, while western species
growing at rapid rates. As the inventory builds increase 41 percent.

up in accordance with expected forestry trends Timber removal at the medium level would in-and as these forests become older, the volume of crease from 68.2 billion board-feet in 1975 to
growth will increase but rates of growth will de- 105.4 billion board-feet in 2000. During this
cline. This decline is in accord with well-estab- period the large and rapidly increasing timber
lished knowledge of the relationships between the removal would exceed growth by successively
growth rates and the ages of forest stands. Thus, larger amounts, and the accompanying reduction
growth rates for eastern hardwoods and eastern of inventory would result in a sharp decline in
softwoods in 1975 and 1985 are lower than the growth late in the century. When growth pro-
1953 rates, jection calculations are followed through after

Mortality rates, derived by procedures similar 1975 under the basic assumptions, a decrease of
to those used for rates of gross growth, reflect 47 percent in sawtimber growth of all species by
expectations of steadily declining losses from fire, 2000 is indicated (table 291). Growth of eastern
insects, disease, and other natural causes. For hardwoods would be 36 percent less in 2000 than
all species combined; the mortality rate of 0.63 in 1952, growth of eastern softwoods would be
percent in 1953 drops to 0.49 percent in 1985, a negligible, and growth of western species would
decrease of 22 percent, increase 15 percent.

These changes in rates of gross growth and These statistics are useful chiefly to show that
mortality are an overall expression of the allow- the progress in forestry indicated by recent trends
ances made in projections for the increased in- will fall far short of supplying medium level de-
tensity of forestry expected from continuation of mands. In all probability, economic factors not
recent trends, included in the basic assumptions will become

operative at some time prior to 2000 and not only
reduce timber removal below the level needed to

PROJECTED GROWTH COMPARED TO 1952 supply projected demands but also raise growth
GROWTH above the calculated volumes. These factors are

discussed under the heading Needed Growth

Growth Declines Under Medium Level Compared to Projected Growth.In terms of growing stock, projections indicate
Demands After 1975 that growth in 1975 would be 19 percent more

and in 2000, 14 percent less than growth in 1952.
With medium level demands met each year and Growth of eastern softwoods would rise slightly

with forestry progressing as indicated by recent between 1952 and 1975 but by 2000 would be 86
trends, projected growth of sawtimber will rise percent less than 1952 growth. By 2000, pro-
from 47.4 billion board-feet in 1952 to 58.6 billion jected growth of eastern hardwoods and western
board-feet in 1975 an increase of 24 percent species is 13 percent and 32 percent, respectively,
(table 291). In 1975 projected growth of both above 1952 growth. Although these projected
eastern hardwoods and et_stern softwoods is 18 trends appear more favorable than those for
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TABLE 291. Relation of net growth 1952 to projected growth 1975 and 2000, by levels oJ demand and species
groups

Live sawtimber Growing stock

Item Projected net Change from ] Projected net Change from
Net growth 1952 Net ] growth 1952

growth growth
1952 1952 --

• 1975 2000 1975 2000 1.975 / 2000 1975 2000

...................... [Billion Billio Billion Billion Billio_ Billion

Medium level demand: bd.-ft, bd.-ft bd.-ft. Percent Percent cu. ft. ] cu. ft. [ CU.Tft_ P Percent
Eastern hardwoods: .......... 19.1 22.( 1(2i2 +18 --36 7.0 I 8.7 I e_ 't +13Eastern softwoods ........... 17. O 20. ] + 18 _ (2) 4. 4 [ 4. 6 ]
Western species .... 11.3 I 15. ,( 13. 0 +41 +15 2. 8 3. 6 3[ 6 +5 86

........... 'I t +29 +32

Allspecies 47.4 --_ --25-_----+-_----_-- 1-_2.2[ 16.9- /
Lower level demand:

Eastern hardwoods ............ 19. 1 24. ] 25. 6 +26 +34 7. 0 / 9. 1 / 9. 4 +30 +34
Eastern softwoods ............ 17. 0 20. _ 23. 0 +22 ] +35 4. 4 / 5. 4 / 5. 5 +23 +25

.......... 4. 2 +32 +50
Western species .... 11.3 16. _ 18. 1 +44 i +60 2. 8 / 3. 7

+35

x Negligible. 2 Because projected growth is negligible, the theoretical
percentage change would approach a minus 100 percent.

growth of sawtimber, they show only that medium board-feet necessary to satisfy lower level de-
level demands for products that requh'e pole mands (table 283). By 2000, timber removal
timber would be more easily met than demands for under the medium level demand would be 105.4
products that require sawtimber, billion board-feet, or 26 billion board-feet more

than the lower level estimate of 79.3 billion board-
Lower Level Demand Results in Growth feet. An increasing excess of timber removal

coupled with a projected growth less than removal
Increase for the entire projection period results ill rapid

inventory reductions under medium demands and
Under assumptions of the lower demand level, a consequent declining ability of the reduced

projected sawtimber growth will increase steadily inventory to produce growth.from 47.4 billion board-_feet in 1952 to 66.7 billion
board-feet in 2000 (table 291). This increase of
41 percent contrasts sharply with the decrease in NEEDED GROWTH COMPARED TO F_O-
growth projected under medium level demand JECTED GROWTH
assumptions. Projected growth of both eastern

softwoods and eastern hardwoods in 2000 will be The comparison of trends of projected growth
about one-third greater than growth in 1952, while with growth in 1952, just presented, is of much
the increase for western species will be 60 percent, less significance than the relation between pro-

Projected growth of growing stock in 2000 will jeered growth and the growth needed to sustain
be 19.1 billion cubic feet, compared with the 1952 estimated demands. In the following paragraphs
growth of 14.2 billion. For western species, the comparisons are made between needed growth
increase in projected growth is 50 percent of 1952 and projected growth for the medium and lower
growth. Increases in projected growth for eastern demand levels. These comparisons are the most
hardwoods and eastern softwoods will be 34 important presented in this section, and they
percent and 25 percent, respectively, provide the basis for judging the relative ease or

The marked contrast m projected growth for difficulty of supplying projected demands during
medium and lower demand levels is attributable the remainder of this century.
to large differences in timber removal, since
assumptions as to progress in forestry were
identical. Timber removal at the medium level Medium Level Projected Growth Far
exceeds removal at the lower level by ever increas- Short of Needed Growth
ing amounts. In 1975, the timber removal of
68.2 billion board-feet needed to supply medium Although projected growth of sawtimber under
level demands for sawtimber is about 9 billion medium level demand assumptions increases for
board-feet more than the removal of 58.8 billion a time after 1952, it fails to keep pace with needed
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growth and by 1975 is 14 percent less than the would occur and the extent to which timber reo.
growth needed to sustain demands (table 292). moral and projected _rowth would be affected are
For both eastern softwoods and western species, difficult to estimate. However. consideration of
projected growth falls short of needed growth by both the projections and the more likely trends
29 percent and 97 percent, respectively. For indicate that demands at the medium level cannot
eastern hardwoods, projected growth is more than be met and sustained mfless forestry is httensified
enough to meet medium level demands in 1975. far beyond what can be expected from continua-

After 1975, the sharp drop in projected growth tion of recent forestry trends. Moreover, since the
would be accompanied by increasing scarcity of effects of forestry on growth are long delayed,
some species and some kinds of products, prices early achievement of such intensification is essen-
would rise and consumption slacken. The re- tiat if medium level demands are to be sustained.
dueed timber removal would tend to modify the Growth trends projected for growing stock are
decline in projected growth. Price increases and similar to those for sawtimber although not so
the existence of obvious scarcities would stimulate pronounced. In 1975 projected growth would
more intensive forestry. This, in turn, would also exceed needed growth by 16 percent but by 2000
eventually increase growth above the trends indi- would be 45 percent less than needed growth.
cated by projections. For these reasons, it is Although projected growth of eastern hardwoods
likely that timber removal will fall below the level exceeds needed growth in both 1975 and 2000, pro-
needed to supply projected demands for sawtim- jeeted growth of both eastern softwoods and
bet, and growth will not decline as sharply as western species is about 20 percent less than
j)rojeetions indicate (fig. 134). needed growth in 1975 with still greater deficits

The time at, which these more likely trends by 2000.

TABLE 292. Relation of projected growth to needed growth 1975 and 2000, by levels oJ demand and species
groups

Live sawtimber Growing stock

Item
Projected Needed Projected Projected Needed Projected

growth growth in relation growth growth in relation
to needed to needed

Medium level demand: Billion Billion Billion Billion
1975: bd.-ft, bd.-ft. Percent cu. ft. cu. ft. Percent

Eastern hardwoods_ 22. 6 18. 3 -t-23 8. 7 4. 5 -t-93
Eastern softwoods_ 20. 1 28. 2 29 4. 6 5. 7 --19

Western species ........................... 15. 9 21. 7 --27 3. 6 4. 4 --18

All species_ __ 58. 6 68. 2 14 16. 9 14. 6 -t-1C

2000:
Eastern hardwoods 12. 2 29. 1 58 7. 9 7. 3 +8
Eastern softwoods ................... (1) 43. 1 _ (2) . 6 8. 3 --9_
Western species 13. 0 33. 2 61 3. 7 6. 4 --42

All species_ 25. 2 105. 4 76 12. 2 22. 0 --45

Lower level demand:
1975:

Eastern hardwoods .................. 24. 1 15. 6 +54 9. 1 4. 1 +122
Eastern softwoods ................... 20. 7 24. 4 -- 15 5. 4 5. 0 -t-8
Western species 16. 3 18. 8 --13 3. 7 3. 9 --5

All species_ 61. 1 58. 8 -t-4 18. 2 13. 0 -t-4(1

2000:
Eastern hardwoods_ 25. 6 22. 0 -I-16 9. 4 6. 0 -t-57
Eastern softwoods .................... 23. 0 32. 3 --29 5. 5 6. 8 -- 19
Western species ....................... 18. 1 25. 0 28 4. 2 5. 2 19

All species ........................ 66. 7 79. 3 --16 19. 1 18. 0 -t-6

Negligible.
Because projected growth is negligible, the theoretical difference would approach a minus 190 percent.
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Figure 134

Lower Level Demands Can Be Sus- growth by 4 percent in 1975 (table 292). In 2000,
tained for Some Time however, projected growth would be 16 percent

less than needed growth, and the gap would be
Under lower level assumptions, comparisons of widening (fig. 135). Moreover, this comparison for

projected growth and needed growth indicate that all species groups combined hides important ::

potential demands can be met for some time. Pro- growth deficits for eastern softwoods and western
jected sawtimber growth would increase slowly to species since projected growth for eastern hard-
the end of the century and would exceed needed woods exceeds needed growth in both 1975 and
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1 2000. Projected growth of both eastern softwoods indicate that (a) through 1975, lower level demands
I and western species would be about 15 percent less can be met reasonably well but at the risk of
i than needed growth in 1975 and about 30 percent growing shortages, particularly in softwood sup-
; less in 2000. plies; and (b) an increasing growth deficit will
ii The surplus of hardwood sawtimber growth sug- begin after 1975 and may result in more signifi-

gests that softwood deficits through 1975 could be cant shortages of softwoods before 2000 and of
ii reduced by substitution of hardwoods. To the all species groups thereafter, unless forestry trends

extent that it can be foreseen, substitution of hard- can be accelerated beyond those expected from
woods for softwoods was made in projecting de- recent forestry developments.
mands for timber products (see section on Future For growing stock, projected growth at the lower
Demand for Timber). A still greater use of hard- level of demand will exceed needed growth for
woods would mean early and significant shifts to the rest of this century, although the growth
them in construction and other uses for which surplus of 40 percent in 1975 will shrink to 6
softwoods have been long established as the percent by 2000. Projected growth of eastern
superior material. Such a degree of increased hardwood growing stock will remain substantially
substitution would require a rapid and material higher than needed growth in both 1975 and 2000,
change in the wood-using habits of the Nation. but by 2000 projected growth of both eastern

Trends of projected growth and needed growth softwoods and western species will be 19 percentafter 1975 lead to a deficit of more than 12 billion
, board-feet by 2000 and indicate that lower level less than needed growth. Thus, future growth

assumptions may eventually result in a decline of trends for growing stock are similar to those for
i timber supplies similar to that projected for the sawtimber, but deficits in the growth of softwoods

medium level, are smaller and the prospects of softwood short-
i In summarizing sawtimber relations these corn- ages, although present, are less acute than for saw-

parisons of projected growth and needed growth timber.
--[:
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SUSTAINED REMOVAL FALLS BELOW assumptions resulted in a timber removal of west-
LOWER LEVEL DEMANDS ern species for 1985 that was lower than for 1975.

On the basis of these assumptions, projected
growth would sustain a timber removal gradually

The growth relations presented thus far show increasing from 59 billion board-feet in 1975 to
that the intensity of forestry expected from con- 72 billion board-feet in 2000 (table 293 and fig.
tinuation of recent trends will not produce suffi- 136). Achievement of this increase would be
eient growth to meet and sustain demands at accompanied by substantial changes in both the
either the medium or lower levels to the end of pattern of wood use and the volume of sawtimber
the century. However, the approximate balance removal projected as necessary to meet lower
between projected growth and needed growth level demands. These changes are summarized
through 1975 at the lower level of demand suggests for the year 2000 as follows:projections of the removal of sawtimber that
could be sustained by projected growth beyond Timberremoval

1975 if forestry continues to progress as indicated ,,eeeeeto Sustainedsupply lower timber
by recent trends, level demand removal Difference

(billion bd.-flO (billion bd.-ft.) (percent)

The approximate balance of projected growth Softwoods 1.............. 57. 1 47. 7 --16
and needed growth in 1975 for all species combined Eastern hardwoods ..... 22. 2 24. 5 + 10
is the result of a growth surplus of more than 8 Total ............ 79. 3 72. 2 --9
billion board-feet for eastern hardwoods and a 1 Includes a small volume of western hardwoods.

deficit of 6 billion board-feet for eastern soft-
woods and western species combined (table 292). These comparisons slow that the timber
As previously shown, trends of growth projected removal which could be sustained by the intensity
for the period after 1975 for lower level demands of forestry expected from continuation of recent
indicate that by 2000 the growth surplus of eastern trends would be 9 percent less than that needed
hardwoods would be reduced to 3.6 billion board- to meet lower level demands in 2000. Moreover,
feet and the growth deficits of eastern softwoods the reduced removal of softwoods and the in-
and western species combined would increase to creased removal of eastern hardwoods reflect a
16.2 billion board-feet. This would leave a much larger switch from softwoods to hardwoods
deficit for all species combined of more than 12 than was estimated as possible in lower demand
billion board-feet, projections.

In view of these trends, the timber removal
that could be sustained for each species group INVENTORIES REMAIN UNBALANCED
would be substantially different than the timber
removal for each group needed to supply lower Earlier comparisons made here between needed
level demands. If an approximate balance be- inventories and those of 1953 show that sub-
tween removal and growth is to be maintained stantial adjustments in the inventories of the
after 1975 for all species combined, timber three species groups are essential if growth is to
removal would need to be increased for eastern sustain projected demands to 2000. If projected
hardwoods abovethatindicatedbylowerdemands demands are met and forestry progresses as
and reduced for eastern softwoods and western indicated by recent trends, these adjustments
species, would not occur under either level of demand.

The trends assumed in timber removal were Under medium level demands, the projected
that (a) timber removal of eastern hardwoods inventory of sawtimber in 1975 would be 7
would increase sufficiently after 1975 to be in percent greater than needed inventory (table
balance with projected growth of this species 294). This surplus, based on the total inventory
grou by 1985 and thereafter; (b)timber removal of all species, obscures the situation that pro-P
of eastern softwoods and western species together jected inventory for eastern softwoods would be
would be reduced sufficiently after 1975 to balance 54 percent less than needed inventory. The
the combined growth of these species groups by inventory of western species would be 66 percent
1985, and after that would increase only as the larger than needed inventory, and projected and
combined growth of the two species groups in- needed inventories of eastern hardwoods would
creased; and (c) allocations of timber removal be about equal.
would be greater than growth of western species After 1975, sharp declines in projected saw-
and less than growth of eastern softwoods to timber inventories of all three species groups
eventually achieve necessary adjustments of in- would begin as a result of the increasingly large
ventory for each species group. These allocations timber removals necessary to meet medium level
were made in the same proportions as the timber demands. Indications of the projections are
removal allocations of the lower projection. The that these declines would be sharper for eastern ::
combination of these proportions and the above softwoods and eastern hardwoods than for western
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TABLE 293.--Trend oJ timber removal and projected growth oj sawtimber, with removal and growth in
approximate balance

Item 1952 1965 i 1975 _ 1985 2000

Billion Billion Billion Billion Billion

Timber removah bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.
-- • Eastern hardwoods_ 3 12. 2 14. 1 15. 7 24. 5 24. 5

Eastern softwoods ...... _ 14. 1 14. 9 15. 7 16. 7 19. 9
Western species_ 3 22. 5 25. 2 27. 4 24. 8 27. 8

Total ........................................... 3 48. 8 54. 2 58. 8 66. 0 72. 2
,,

Projected growth:
Eastern hardwoods_ _ 19. 1 21.2 24. 1 24. 5 24. 5
Eastern softwoods ...................... _ 17. 0 18. 9 20. 7 21. 3 24. 2
Western species__ 4 11. 3 14. 0 16. 3 19. 4 22.

Total ............. _ 47. 4 54. 1 61. 1 65. 2 71. '.

__ _ _ Timber removal and projected growth from lower level a Actual timber cut (from table 284).
calculations not published elsewhere. 4 Net growth (from table 281).

Timber removal conforms with removal estimates at
_ lower level (see table 283) and projected growth conforms

with projected growth at lower level (table 291).
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species. The declines would be modified, as change from tile 1953 inventory of 2,057 billion
were the declines in projected growth, by rises board-feet and would be slightly larger than the
!n price accompanying the trend toward limitations needed inventory. Projected inventories of both
m supply and u consequent reduction in timber eastern hardwoods and western species are larger
removal, than needed inventories in 1975 and 2000, but for

Under lower level demand, the projected eastern softwoods the projected inventory is about
sawtimber inventory of 2,002 billion board-feet one-third less than needed inventory during the
for all species in 2000 indicates no substantial rest of the century.

TABLE 294.--Relation of projected inventory to need_,dinventory 1975 and 2000, by levels of demand and
species groups

Live sawtimber Growing stock

Item
Projected Needed Projected Projected Needed Projected
inventory inventory in relation inventory inventory in relation

to needed to needed

Medium level demand: Billion Billion Billion Billion

1975: bd.-ft, bd.-ft. Percent cu. ft. cu. ft. Percent
Eastern hardwoods .................. 498 482 q- 3 230 114 q- 102
Eastern softwoods ................... 292 635 -- 54 82 124 --34
Western species ..................... 1, 144 691 + 66 261 178 -t- 47

All species ........................ 1,934 1, 808 -1-7 573 416 +38

2000:
Eastern hardwoods .................. 366 769 -- 52 289 186 -t- 55
Eastern softwoods ................... (i) 970 _ (2) 7 181 --96
Western species ...................... 602 1, 057 -- 43 203 260 -- 22

All species ........................ 968 2, 796 -- 65 499 627 -- 20

Lower level demand:
1975:

Eastern hardwoods .................. 542 358 A- 51 241 104 -1-132
Eastern softwoods ..................... 310 449 -- 31 96 110 -- 13
Western species ...................... : 1, 189 597 q- 99 267 158 q- 69

All species ....................... 2, 041 1, 404 +45 604 372 --[-62

2000:
Eastern hardwoods ................. 732 503 -4-46 357 152 q- 135
Eastern softwoods ................... 385 598 -- 36 116 147 -- 21
Western species ..................... 885 793 A- 12 236 212 q- 11

All species ........................ 2, 002 1, 894 -t-6 709 511 +39

i Negligible. 2 Because projected inventory is negligible, the theoret-
ical difference would approach a minus 100 percent.

Although projected inventories of all species The major reasons are that (a) because the neces-
combined appear to be sufficiently large with sary upward adjustment of the eastern softwood
respect to needed inventories, as shown below, inventory of sawtimber would not take place, a
they would not produce the growth needed to shortage of needed growth from that source
sustain demands until 2000 under assumptions of would result; (b) the young timber established on
either the medium or lower levels" areas of western old growth harvested between

1952 and 2000 would be too young to contribute
Projected in- Projected materially to growth in 2000, and the relativelyventory in growth in
relation to relation to small area of young timber established prior to

neededinventory needed #rowth
(percent) (percent) 1952 plus the remaining area of slow-growing old

Mediumlevel demand: growth would be inadequate to produce the
1975 ........................ -t-7 --14 needed growth of western species.

Lower level demand:
1975 ........................ +45 -4-4 Even though projected inventories would not
2000__,..................... -t-6 --16 produce the growth needed to sustain the increas-

i



ing demands of either medium or lower levets Cull teen,s a_'e a large ove_'burden of useless
until 2000, they are large enough to supply {_he maf, erial in eas_,e;n hardwood forests. Character-
timber remowl needed to meet medium !eve1 istieatty, they remai:a st.anding through successive
demands through t975 and lower ]eve1 demands cuttings of sound trees, and continued retention
through 2000. However, this would be at the of them restricts futuI'e possibilities for both
cost of inventow changes leading to ]imited sup- volume and quality production, in eontrasL
plies and increasing difficulty in reaching needed rut1 trees are much ]ess prevalent in softwood
adjustments later on. stands of both the East and West.

The current inventory of western species, with
EXPECTED TRENDS ]IN QUALITY 50 percent of the volume in trees 32 inches in

diameter and larger, still contains much high-

Projections of the future timber supply are in- quality material. But trends toward smaller
complete if confined solely to consideration of sizes and poorer quality are present although less
volume. Quality should also be considered, but pronounced th_n for eastern species groups.
quality is more difficult to express in concrete Under medium level demand assumptions, re-moval of eastern softwood sawtimber would be

i terms than volume. The reason is that (a) slightly less than projected growth in 1975 but
standards of quality are numerous and vary would greatly exceed projected growth later inwidely for the many products made of wood, and
(b) basic information on quality of current in- the century (table 295). This relation between

timber removal and projected growth in 2000 is aventory and growth is limited compared to
information on volume. Notwithstanding, sur- strong indication that economic factors would
veys in some regions and States have included favor the continued cutting of successively smaller
quality considerations that provide a basis for trees, which would result in further declines in
general consideration of future trends, quality.

In the Lake States and South Atlantic regions, Under lower level demands, timber removal of
and in Mississippi, surveys of the 1930's were eastern softwoods would be less than projected
followed by similar surveys in the late 1940's and growth in 1975 but would be slightly greater than
early 1950's. The commercial forest land in projected growth in 2000. This comparison indi-
these three areas is 116 million acres or about 31 cares a decline in quality but at a much slower
percent of all commercial forest land in the East. rate than would occur under medium level
In each area the proportion of sawtimber volume demands. With timber removal substantially
in the smaller tree sizes increased between surveys, less than projected growth in 1975, some tempo-
This trend was contributed to by a concentration rary halt in declining quality trends might occur.
of the timber cut on the larger, better quality trees Any temporary change, however, would not likely
because of their higher values and lower operating add substantial supplies of quality timber, because
costs per unit of volume output. With some
exceptions, subsequent cutting has been done
prior to full replacement by growth of the previous TABLE 295. Timber removal and projected growth
size and quality of trees. Thus, the larger and of sawtimber in 1375 and 2000, by levels of demand
better quality trees available at the time of each and species groups
subsequent cutting are smaller and of poorer ........
quality than previously. The result is harvest of 1975 2000
successively s_naller sizes at each repeated cut.

Current inventories of both eastern softwoods Demand level and [

and eastern hardwoods are characterized by large species group Tim- Pro- Tim- I Pro-ber re- jected ber re-I jected
volumes in small trees and poorer log grades moval growth moval growth

i-- I _which have limitations for the production of
important end products. Many of these smaller Billion Billion BilliOn Billion
trees are free of (iefects and will _mprove in quality Medium leveh bd.-ft, bd.-ft, bd.-ft, bd.-ft.
if trends toward cutting successively smaller sizes Eastern hardwoods__ 18. 4 22. 6 29. 4 12. 2
are modified. Eastern softwoods___ 18. 1 20. 1 33. 2 (_)

Another trend affecting the quality of forest Western species ..... 31. 7 15. 9 42. 8 13. (]

stands in some areas of both the East and the All species ...... 68. 2 58. 6 105. 4 25.
West is the natural replacement of preferred •
species by less useful species. Factors responsible Lower level:
for these trends, operating singly or in combina- Eastern hardwoods__ 15. 7 24. 1 22. 2 25.

tion, are fire, insects, disease, and cutting. A1- Eastern softwoods___ 15. 7 20. 7 24. 9 23. (]• Western species ..... 27. 4 16. 3 32. 2 18. 1

though these factors sometimes affect species ' , [composition favorably, available evidence indicates All species ...... 58. 8 61. 1 79. 3 6@ ?

a gradual trend toward reduced supplies of the
preferred species. _ Negligible.



of the poor quality of the eastern softwood inven- eastern softwoods, but eastern hardwoods would
tory in 1952. also be involved. The overall effects would be:

Although supplies of large timber in "the in- (1) t{ising rather than stable prices for industrial
ventory of western species wilt help meet quality wo_od compared with prices of competing, mate-
demands for some years, timber :removal exceeds rials; (2) declining rather than increasing per
projected growth under both medium and lower capita consumption; and (3) industrial timber
demand levels for the rest of the country. This products losing ground in the rmt.ional economy
implies acceleration of the trend toward cutting rather than maintaining their present position.
smaller and poorer quality trees, with consequent Similar impacts would result from meeting
declines in the supply of high-quality timber, either upper or lower projected demands, but there

For eastern hardwood sawtimber, projected wouht be differences in the tim.e at which they
growth exceeds timber removal in both 1975 and appeared. If upper demands were met, impacts
2000 under lower level demand assumptions, would appear sooner than under medium level
This situation favors development of larger trees demands, while under lower level demands they
and improved quality. However, the poor quality would be delayed. By 2000, however, growth of
of the current inventory would limit the supply of eastern softwoods would be well below the growth
high-quality timber that could be accumulated needed to sustain projected demands even for the
by the end of the century. Under medium level lower level.
demands, declining trends in quality of eastern Although meeting projected demands would
hardwood sawtimber are indicated by the relation result in significant impacts on timber resources
between timber removal and projected growth, by the end of the century, there is no danger of a

Past trends toward smaller trees, the low general timber famine. One of the important
quality of eastern inventories, and the relations indications is the 48-percent increase in timber
between projeeted timber removal and growth removal between 1952 and 2000 which could be
indicate that quality of timber will continue to sustained by projected growth. Nevertheless, this
decline if projected demands are met at either removal reflects an increase in use of hardwoods
level and if forestry progresses no faster than and a reduction in use of softwoods much greater
indicated by recent trends. Although advancing than anticipated as possible in demand projections.
teehnology_will help to adapt low-quality trees The total sustained removal, all speems eom-
and logs to end uses previously supplied by higher bined, is 9 percent short of the removal needed
quality material, the extent to which sueh advances to supply lower projected demands in 2000.
will meet potential demands is uneertain. The Sustained removal therefore indicates seareitv
outlook is for limited supplies of high-quMity but not an acute, widespread shortage. Other
timber unless aeeelerated trends toward more indications that a famine is not in prospect are
intensive forestry develop soon and include the size of the current inventory in relation to
emphasis on quality aspects as well as the volume needed timber removal and the great untapped
of future growth, growth capacity of 489 million acres of commercial

forest land.

THE TIMBER OUTLOOK The intensity of forestry needed to sustain
lower projected demands would include stepping

There has been much progress in forestry in up sawtimber growth of all species combined
recent years. Growth of sawtimber increased 9 from the 1952 net growth of 47.4 billion board-
pereent between 1944 and 1952. The impaet of feet to 79.3 billion board-feet in 2000, an inerease
forest fires on the timber resource has been greatly of nearly 70 pereent. Continuation of recent
reduced, the annual rate of planting has more forestrv trends, however, would result in a pro-
than doubled, and there are other indications of jeeted growth of 66.7 billion board-feet, 16 percent,
progress. The most signifieant result of this less than the growth needed to sustain lower
survey, however, is that the intensity of forestry level demands. Because of a substantial growth
expected from continuation of recent trends will surplus of eastern hardwoods, this relatively small
not produee suffieient growth to sustain to the difference between needed and projected growth
end of the eentury any one of the l_hree projections of all species groups combined obscures the larger
of demand. _ growth inereases needed for softwoods.

If medium projected demands were met over For both eastern softwoods and western species,
the next two decades, important impaets on the projected growth would be about 30 percent less
timber resource would oeeur before the end of the than the growth needed to sustain lower level
eentury. Inventories and growth would decline demands. The needed additions to projected
sharply, timber cut would fall well below the level growth of softwoods could be reduced by using
needed to supply projeeted demands, and there part of the surplus projeeted growth of easl_ern
would be limitations in supply of important hardwoods in plaee of softwoods. Such substi-
species and grades of timber. These impacts tution would mean aeeeleration of utilization
would be felt first and to the greatest degree in trends beyond the rate anticipated in projections
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of lower level demands. The most probable growth inc,'eases needed between 1952 and 2000
solution to achievement of lower level demands "by would be 52 percent for eastern hardwoods, t54
2000 would be an increase in projected growth percent for eastern softwoods, and 194 percent
somewhat below needed growth for eastern soft- for western species.
woods and western species coupled wRh acceler- Attainment of this increased growth would
ated substitution of hardwoods for softwoods, permit per capita consumption of all industrial

Even if the growth needed to sustain lower pro- wood to rise from 65.4 cubic feet in 1952 to 80.0
jeeted demands were achieved, per capRa con- cubic feet in 2000. Per capita consumption of
sumption would decline. For example, one of lumber would increase from 264 board-fe_ in
the fundamental assumptions was that population 1952 to 287 board-feet in 2000, and prices for
would increase from 157 million people in 1.952 to industrial products would be generally parallel to
275 million people in 2000. The volume of prices of competing materials.
industrial wood needed to supply lower projected Past trends toward increasing proportions of
demands in 2000 is 17.41 billion cubic feet as small trees in inventories, the low quality of current
compared to 1952 consumption of 10.27 billion inventories in the East, and projections of timber
cubic feet. Thus, per capita consumption of removal in excess of projected growth for eastern
industrial wood at the lower demand level would softwoods and western species toward the end
decline from 65.4 cubic feet in 1952 to 63.3 cubic of the century all indicate that further declines
feet in 2000. The decline in per capita eonsump- in quality are in prospect. Advances in tech-
tion of lumber would be from 264 board-feet in nology will help to maintain the quality of end
1952 to 199 board-feet in 2000. Not only would products. But with anticipated trends leading
per capita consumption of all industrial products toward limited rather than adequate supplies of
cleeline but prices would rise faster than prices of high-quality timber, uncertainty surrounds the

__ i:_ eompeting materials, extent to which potential demands for high-
In contrast to the lower level, achievement of quality products can be met.

medium level demands presents a tremendous Time is a vital element affecting the timber
!_ task. If medium level demands were met through outlook, and growth increases resulting from

1975, the growth expected from no more than con- intensive forestry are long delayed. Increases ini tinuation of recent trends in forestry would
_ begin to drop sharply prior to 2000. To meet quality require longer periods to achieve than do
li and sustain these demands would mean an increases in volume. If demands under either

intensity of forestry sufficient to raise sawtimber level are to be met and sustained near the end of
growth from the 1952 net growth of 47.4 billion the century, the trends toward intensive forestry
board-feet to 105.4 billion board-feet in 2000, an indicated by recent developments must be greatly

i:_ increase of 122 percent. By species groups, the accelerated during the next two decades.





BASIC STATISTICS
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Of the 81 tables presented here, the first 19 give detailed statistics for individual States. The
others contain basic statistics for regions and sections. In addition, various summaries of these are
included in appropriate sections of the report. Tables presenting statistics on ownership have not been
brought together in one group but are in order according to subject matter, such as area, volume, pro-
tection, planting, and productivity of cutover lands. For reliability of statistics, see section on Ade-
quacy of Data, p. 649.
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T_BL_ 1. Land area of the United States and Coastal Alaska, by major classes of land and section, region, and Slate,
January 1, 1953

Forest land Pasture and range 5

Total Noncommercial Crop-land
Section, region, and State land I in Other 6

area '- I Total Corn- Pro- Unproductive 3 farms 4 Total In Not inmercial ductive farms farms

I Total but Total I Re- Un-reserved

................. .. ] _-

i Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou-
North: sand sand sand I sand sand sand sand sand sand sand sand

New England: acres acres acres acres acres acres 6 acres acres acres acres acres
........... 1,186 494 494 I, 098Maine ...................... 17,088 16,601 487 164 23

Massachusetts .............. 3, 288 3, 259 29 18 473 296 296 978

New ttampshire ........... 4,848 4,682 166 i 25 62 79 349 250 250 ii ii i! 324Rhode Island ................. 434 430 4 i 4 55 38 38 150
Vermont .................... 3, 73£ 3, 713 17 10 7 __937 971 971 390

Total................... _ %0,-_-_ 7221 232 488 85 3,369 --2._ ---'_t-: ........ 3,340
Middle Atlantic:

Delaware_. 6 100 249
Maryland .............. 3 798 7 807
New Jersey 31 286 1,640
New York. . 71 705 4, 623922 3, 868
Pennsylvania_
West Virginia ........ 6 113 824

11924
Total ........... _ 117 j__ 117924 . ,_-. I2L:-.----_ 12,011

Lake States: 201 5 3,084 I 3, 5, 027

Michigan .......... 818 7 4,178 I 4, 6, 783Minnesota__Wisconsin_ 192 I 20 4,619 4, 3,139

l,_l 't'-----_ 14,949

Total__ =_1,929 7_18 --:_---- ._
Central: 5, 59855 I 46 9 ' I

Illinois_. 3,938 i 58 58 3,773
Indiana ......... 4, 045
Iowa ......................... 2,505 3, 579719

3, 971
Kentucky .................. 51 51 76 13,651Missouri ................... 113 37
Ohio ....................... 5,396 50 50 ........!_. 1A,330 4, 353

Total ................... --_ ---_- 85 ,21_993

Plains: 17, 784 600
Kansas__ 1,668 1,664 42 42 - 22, 815 600Nebraska_ _ 1,482 1 480
North Dakota_. 433 ' 414 19 3 10, 525 6, 040
Oklahoma (West) .......... 4, 302 650 I 13, 2"34 3, 419
South Dakota (East) ....... 776 684 ,184 12, 700 40(}
Texas (West) .......... 26, 000 600 ,173 75,173 __ 11,427

Total ---_661 5,492 29,143 41 --_,-_--1_,-_- 178,227 152,231 t 22,486

Total, North .................. _- i 208 860 t 174,041 34, 819 3, 775 31,044 158 t 30, 886 287, 763 243,194 216, 832 l 26, 362 74, 779

south: t l i i
S°_nrth,Atla,nt_c_,, '71422 19 513 18 976 537 335 202 i 18 184 6 966 I,790 1,790 .......... 3,153
_od:l;:_rr3_'_----':-:--:::::::395 ii:943] II:891 52 49 3 ......... _ 3 4,892 _ 984 . 984 ......... 1,576

Virginia ....... --_-........... 25, 532 ! 15, 832 ] 15, 285 547 1 284 263 21 } 242 4, z2b ,_,_a_ } _, _a !......... 1,532

Total__.i................ _ -_,-_88i _--'-I,I_36 i_I ---__.. 39 ___42916,083 ....6,717! 6,717ILL::._--_ 6,261

Southeast" ------t:=- ..... t=::- ..................... J--- i oi
Alabama .................... 32, 690 j 20, 771 20, 756 i 15 5 10 ......... 10 7,123 3,305 I 3,300 ......... 1,491
Florida 34 728 23 047 21 519 1 528 I 74 I 1 454 [ 186 1 268 2, 388 / 4,863 4, 332 I 531 4, 430
Georgia- .............. ----:-: 37'429 24'057 23:969 I ' 881 181 ' 70 i......... i 70 9,214 I 2,458 t 2,458[ ......... 1,700.................. ' " " 33 J 33 _ ot,o o oo ......... 2, 514Mississi i 30 239 16 473 16 440 .................................

::::::::::::::::::::::::::::,,6:_501_:_i_:_\I _57} 25L..........:-::._______.......:?,0044,_1_4,513.........2,615
............ ---i_ _ 906 94 985 1 921 } 387 1 534 186 1 348 33 157 I 19023 I 18 492 531Total ...... I ' ' ' _ I : ......... " .... " ....... '--_ __LV-7-::___ 12,--750

West Gait: ........ ' r.
Arkansas 33 712 19 346 19 292 54 51 [ 3 ........ 3 7,182 4, 007 4, 057 .......... 3, 127
r,., _o_._- .................. 28' 904 15' 990 15' 899 91 J 84 I 7 ]......... 7 3 854 } 3, 956 I 2, 956 I 1,000 t 5,104
...... a ......................... ' "" 7() 20 750 10 740 1'270 1 828 1 828 .........
Oklahoma (East) ............ 9,798 I 6,027 5,25: 7 i : ) t 1'923 ] 3'787 } 3'787 t I 673

...... 53071 52151 -_--- 160 { 760 10 I 750 t 14229 13628 t 12628 1000 10,1'225129

Texas E" t) 18.643 11 708 11 703 o _ o _......... ]................... ,, ' t ' ].........( _as ................. . i ' ' r .......... I-- .---

Total ............... 91,057 ', 52,157................ I__==_ .... :.... --_:'--___ T_.... ---'-:-::-, ;'_: .:
q',,,.l ,qn-th _229_ i_197:_ 1-_3._8 ---3-977-t--1,_-t 2,762 t 235 2,527 t 63,469 I 39,368 t 37,837 1,531 i 29,140
............................. - ' ' _'..........._......... /_--_:---- -1_ -_l ................ : .... i..... i

See footnotes at end of table.

4392,9(;O 58-----_'_q
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TABLE 1. Land area of the United S_a&_ an._ (/oa.sgal Alas/¢_< 5y major cL_;_.u_.:_ of k:s_nn{ and _ection, region, and Slate.
/a'_.u;_.'_'y I, lDSg :_--()o>.t:.inued

.................................................................................................................................................................................... 7- ..............i.................................................................;.............................

Forest land Pasture and. r_nge s

I Noncommercial Crop-
Total t_ :[and

in OtherSection, region, and State land
area 2 Total Pro- Unproductive a farms 4 Total In J Not in

farms farms
Total but

Un-
reserved

.....

Thou. Thou- Thou- Thou. Thou- Thou- Thou-
West: Thousand sand sand sand sand sand sand sand

Pacific Northwest: acres acres acres acres acres60 acres
Doqglas-fir subregion ....... 35.100 25, 455 3, 592 1,55 2, 007 2, 465
Pine subregion ............. 69, 284 19, 910 5.172 9, 567 17, 913 1,088

Total ..................... 104, 384 . l_ 17,155 _ 3. 553

Oregon .... 61,641 30, 26 1.440
Washington__ 42, 743 2,113

Total 104, 384 3, 553

California._ 100, 314 ! 42, 541 _. ___ 21, 2a--_

Northern Rocky Mountain:
Idaho_ 52, 972 21,025 4, 543
Montana ....... 93, 362 22, 330 2, 051
South Dakota (West) ....... 6, 619 1,393 1 87
Wyoming 62, 404 i 10,513 945

Total ..................... 215, 357 ] 55, 261 -_,4-_i 7. 626

Southern Rocky Mountain:
Arizona .................... 72, 688 I 19, 212 4. 925
Colorado ................... 66, 510 I 20, 834 1,891
Nevada ..................... 70, 265 I 12, 036 2.118
New Mexico ................. 77, 767 ] 21,329 3.116
Utah ....................... 52, 701 I 16, 219 3. 358

Total ..................... 339, 931 I 89, 630 15,408

Total, West.. _! 47, 825

United States ................... 151,744
Coastal Alaska ................. 6, 508 18. 917

All re,ions ..................... 170. 661

Similar in format to table 1 of Basic Forest Statistics for the United 4 Source: 1950 Census of Agriculture.
States, Jan. 1945 (revised 1950 issue), but the data are not directly comparable 5 Exclusive of that in forest land.
because of changes in standards between 1945 and 1952. _ Farmsteads, roads, powerlines, urban, etc.

2 Source: 1950 Bureau of the Census. r Includes District of Columbia, 39 thousand acres,
Lands currently unproductive for timber, but includes land that may

be currently productive for the management of grazing, watershed, recrea-
tion, or wildlife resources.

TABLE 2.--Commercial forest land area in the United States and Coastal Alaska, by stand-size class and section, region, and
State, January 1, 1953 '

Sawtimber stands Pole- Seedling Nonstocked
Section, region, and State Total timber and and other

Total Old- Young stands sapling areas
growth _ growth stands

-- --_( us;ndNorth: Thousand Thousand Thousand Thousand Thousand Thousand

New England: acres Percent acres acres acres33 acres acres _ acres 45Connecticut ..................................... 1, 973 0. 40 334 4 1,065 529 I
Maine ........................................... 16, 601 3. 40 5,869 ............ 5,869 8, 494 1.811 I 427
Massachusetts ................................... 3, 259 .67 395 ........... 395 1,557 1. 271 t 36
New Hampshire ................................. 4, 682 .96 1,916 ........... 1,916 1,736 _4u _ 181
Rhode Island .... 430 .09 14 14 234 _5u _ 13

................................ 184
Vermont ......................................... 3, 713 .76 j 1,774 1,774 1,415 a4o I.....

Total .......................................... 44809_ _ ----=-'------_ --_ 10,302 ...... 10,302 14, 501 ---= ---=,-4"969 1 886
Middle Atlantic:

Delaware ......................................... 242 ............. 242 134 .... 12
Maryland ..................... ................... 2 897 ! 59 i 1,416' __ _ 1,416 896 _ot I 134
New Jersey ...................................... 1',910 .39 ! 174 . _ _ 174 906 733 I 97
New York ..................................... 12,002 2. 46 i 5,029 __ _ 5,029 4, 276 2, 406 [ 291

___-_: 15,108 I 3. 09 i 3, 279 ....... 3, 279 7, 481 3, 730 I 618Pennsylvania ............... .......................
West Virginia ..................................... 9, 860 ] 2. 02 _ 4, 862 ..... 4, 862 3, 298 1,462 238

............ 1o,oo,Michigan .................................. 18, 849 / 3. 86 2, 556 2, 556 5, 411 7, 668 3, 214
...... 18,098 / 3.70 2,017 2,017 [ 5,281 4,483

Minnesota ....................................... 1,8841 5,318 6,385 I 2,738Wisconsin ........................................ 16, 325 I 3. 34 1,884

Total .......................................... _/_ ] __ __ -- 6--'_]_ 1 20, 370 Ir 10,435
See footnotes at end of table.

.... -e
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TABLE 2. Commercial forest land area in the United States and Coastal Alaska, by stand-size class and section, region, and
State, January 1, 1953 1--Continued

i Sawtimber stands i

Section, region, and State Total I t Pole- Seedling
Nonstocked

timber and and other

I Total Old- Lg stands sapling areas
growth 2 ;h stands

North--Continued Thousand i Thousand
Central: Percent acres

I1!inois ........................................ 0. 81 823 405
Indi .83 084 24
Iowa ...................................... 51 903 I 341 352
Kentucky .................................. 2. 34 964 I ,830 612
lVlissouri .................................... 3. 08 ,778 1,776
Ohi( 1.11 679 60

Total 8. 68 486 3, 229

Plains:
Kansas ..................................................... 35 ............. 632 188 164
Nebraska .30 442 276
North Dakota .08 96 t ,153 38
Oklahoma (West) ............................... 13 IC_) 70 10
South Dakota (East) ............. 14 123 130 177
Texas (West) .12 130 70 10

Total_ 1.12 450 053 675

Total, North ........ " 697 16, 615

South: !
South Atlantic: !

North Carolina 337 826 I 672
South Carolina_ 999 735
Virginia. _ 497 69

Total ................................................... _3 631 I 1,476

Southeast: 603
Alabama_ [)9l 503 250
Florida .......................................... 223 9, 152
Georgia .............. 355 200 1,600
Mississippi .................................... I_20
Tennessee ..................................... _ !)16 1, 023157

Total ......................................... 505 I 12,182

West Gulf:
Arkansas ........ 281
Louisiana ...................................... 1,789
Oklahoma (East)._ 81
Texas (East). 1,349 263

Total ................................................... 22,963 i 7,610 2, 414

Total,Sonth.......................................................... __7,37I _2 ,338! 1,072

West: 25 455 5 21 4, 542 4,260
Pacific Northwest:

Pine subregion ..................................... ___ 9, 910 [ 3, 968 ] 1,227 650

Total ............................................... 17. 378 I _ _ 2, 692

Oregon .............................................. 11, ,r_l 6, 373 1. 441
Washington .......................................... 5, 797 4, 925 1, 251

Total ............................................. 2, 692

California ................................................ [ 2, 113

Northern Rocky Mountain:
Idaho ............................................ 2. 74 3. 610 I 1, 387
Montana ........................................ 3.22 6. 330 I 1,312
South Dakota (West) ............................ 26 297 I 61
Wyoming ...................................... 71 [ 1.038 t 56

Total ............................................ 6.93 I 11.275 ] 4,710 I" 2,816

Southern Rocky Mountain:
A_izona ............................................... 65 200 I 65
Colorado ...................................... 1.74 2. 285 I 795
Nevada .......................................... 02 3
New Mexico ...................................... 1.17 1.224 I 424
Utah ................................................. 62 877 I 12

Total .................................... 4.20 [ 4. 612 I 1,299

Total, West .............................................. 23.95 25, 519 I_[ 8, 920

United States ............................. I 99.13 46, 055 I 41,607Coastal Alaska ............................................. 87 3, 954 ' 27

All regions ................................................ 488. 609 ' 100. 00 I" 182. 708 50. 009 132.699 • 169. 483 41.634

i

Similar in format to table 2 of Basic Forest Statistics for the United 2 There is still some old-growth sawtimber in the East, but it is scattered
States, January 1945 (revised 1950 issue), but the data are not directly corn- and its area is relatively small. For this reason, none of the East's saw-
parable because of changes in standards between 1945 and 1952. timber area has been classified as old-growth except a small area of ponderosa

pine in eastern South Dakota. Elsewhere in the East, the area is included
with young-growth sawtimber. !-"
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.. z_,_a,_.,._,r_.}__,_a_7_er_J}.,.ipct_ss and section region_ andTABLE 3. Com._nercial fores_ }and a_'ea in Lhe _'/_._.ect ,_'tates and Coa sta_ _" "_-
S_a_e, January i,_ L953

Federal owners:hip or trusteeship Private

All .... ] Couni;y 1 Forest

Section, regmn, and State owner- ' _ [ tries 3
ships Total National I :ndian 21 Bureau State _ a'nd mu-of Land Other .2 nieipal 2 Total Farm indus- I Other

forest I Manage-
ment I

i , _ _--I ...............................
_- Thou-Thou- Thou- Thou- Thou- }Thou-t Thou- Thou- Thou- I Thou- Thou- Thou-
North: sand sand sand sand sand sand sand sand sand sand sand sand

New England: acres acres acres acres acres acres acres acres acres acres I acres acresConnecticut ................... 1,973 1 ........................... 1 I 122 32 1,818 526 3 1,289
Maine ........................... 16, 601 90 51 ....... 39 I 41 51 16, 419 2, 232 6, 617 7, 570

New Hampshire .............. 4, 682 585 580 _] ]_-] ] _ 45 52 4, 00O 1,039 771 2, 196

Rhode Island .................. 430 (4) .......................... , (98 13 13 404 79 .......... 325
Vermont ...................... 3, 713 199 __191 ............ ..... _1 ----, .... 79 19 3, 416 ....... 1, 522 528 1.366

Total ....................... 30, 658 904 ' 822 .................. 82 580 257 28, 917 6,138 8,178 14, 601
_---:--_---__ _ __..___------=:--- ----m-----= __ -- -----: .--------_ ----------:-- -- _ .... _ z-_-_--

Middle Atlantic:
Delaware ..................... 448 1 .......................... 1 10 2 435 217 124 94
Maryland ..................... 2, 897 54 4 ................ 50 128 32 2, 683 1,169 57 1,457
New Jersey ................... 1,910 1 ................... 1 130 50 1,729 320 (s) 1.409
New York ...................... 12, 002 98 ................. 98 714 83 11, 107 3, 473 1,172 6, 462
Pennsylvania .................. 15, 108 492 454 ................. 38 2, 580 157 11,879 3, 424 442 8. 013
West Virginia .................. 9, 860 895 881 ................. 14 83 4 8, 878 3,197 270 5.411

Total .......................... 42, 225 1, 541 1, 339 .................. 202 3, 645 328 --36, 711 ' 11,800 2, 069 22, 842

Lake States:
Michigan ...................... 18, 849 2, 482 2, 343 I 23 13 103 3, 819 86 12, 462 3, 877 1,447 7,138
Minnesota ..................... 18, 098 3, 055 2, 195 I 717 I 49 94 3, 484 3, 619 7, 940 4, 881 578 I 2.481
Wisconsin ..................... 16, 325 2, 003 1,357 ] 379 I 5 262 444 2, 447 11,431 6, 426 1,014 3, 991

...... i --i ....

Total ......................... 53, 272 7, 540 5,895 i 1,119 ! 67 459 --7, 747 --6,152 31,833 15,184 3,039 13,610
_ " "--_-"-_ _--_-----'-_-_-'-- - - _ ...... I- "_ "-':- -- "- "'

Central: .......... i0 I (9 3, 712 a, 050 10
" Illinois ........................ 3, 938 216 184 32 652

Indiana. ....................... 4, 045 172 112 ......... 60 109 I 2 3, 762 2,878 875
23 3 i []] ]]]'-']]] 19 13 6 2,463 2,321 ..........I 142

IoWaKentucky............................................. 11,2'505446 672 455 ............. .____ 217 53 I (4) 10, 721 . 4, 903 308 I 5, 510
Missouri ..... " _. 15,064 1,461 1,339 ........ 1 121 156 ] (4) 13, 447 8, 498 460 i 4,489
Ohio ........................... 5, 396 88 88 .................. (4) 168 I 41 5, 099 3,047 30 i 2,022

Total .......................--42,394 -- 2,632 2,18i- "--I-- 7 449 --_-9-'-- 49 39,204' 24,697 1 " 81----_ 13.690

Plains: 1 . ......... 1,_8 r;1601......... "- 50a
Kansas ......................... 1,664 31 ....... "3()......... ::::::_-:_-: 24 (4) 1,419 820 599Nebraska ..................... 1,480
North Dakota ................ 414 ........... 97 1 ..... 57- 10 .......... 255 182 73
Oklahoma (West) ............. 650 149 10 " 640 540 100

South Dakota (East)._ ....... 684 ..... 2_ ......... i5 ..... 270......... 5 ....... 2-1 21 .......... 373 373 ..........Texas (West) .......... . ....... 600 ............................... 600 500 .......... 100

Total ........................ 5, 492 45 _ 368 -- 4' 60 65 (_) 4, 950 -- 3, 576 i .......... 1, 375
- - ._----- . .. --___, ..,-------= .... : --=-_ _ .

Total, North ....................... 174, 041 13,094 10, 282 1, 488 72 I 1,252 12, 646 6,786 141,615 61,394 14,103 66.118
- __ r-_ i . -----_ _ __--_ -----:_ __ -= : = _ --

South: ' I
South Atlantic: i

North Carolina ................ 18, 976 1, 304 i 999 47 258 i 236 43 17,393 13, 590 2, 584 1, 219
South Carolina ............... 11,891 763 : 524 .................. 239 128 25 10,975 7, 530 1,696 1,749
Virginia .................. ..... 15, 285 1, 417 1,260 .................. 157 86 14 13, 768 8, 848 1,334 3, 586

Total ......................... 46,152 3, 4842, 783 47 654 450 82 42,136--_ 29, 968 5, 614 6, 554
_-- -_--= '--- ..... -: _ "--'-:-- -- --'_-:------- -:- -- i- -

Southeast:

Alabama ..................... 20, 756 789 614 ........ 10 165 150 27 19, 790 8,114 3,138 8, 538
Florida ......................... 21, 519 1,813 1,035 36 14 728 382 66 19, 268 8, 906 4, 369 6,994
Georgia ..................... 23, 969 1,557 641 .......... 916 102 23 22, 287 15,854 4, 246 2,187
Mississippi .................... 16, 440 1,245 1,036 1O 4 195 54419 14, 722 6,958 2, 602 5.162
Tennessee .................... 12, 301 833 566 ........ 267 329 10 1I, 129 6,126 1,088 3, 915

Total ........................ 94, 985 6, 237 3, 892 46 28 2, 271 1,017 535 87,196 45, 957 15, 443 25,796

West Gulf:
Arkansas ..................... 19, 292 2, 802 2, 326 ........ 122 354 106 2 16, 382 6, 733 4,118 5, 531
Louisiana ..................... 15, 899 667 536 ........ 4 127 176 5 15,051 3,160 4, 281 7, 610
Oklahoma (East) ............. 5, 257 270 180 20 ({) 70 79 (_) 4, 908 1, 700 944 2. 264
Texas (East) .................. 11, 703 736 655 4 ........... 77 29 2 10,936 2, 625 3,123 5,188

__ -

Total ....................... 52,151 4,475 3, 697 24 126 628 390 9 47, 277 14, 218 12,466 20, 693
-- ---- - -- __-- -= ------------ _____= ......

Total, South ...................... 193, 288 14,196 10, 372 117 154 3, 553 1,857 626 176,609 90,143 33, 523 52, 9i3
--_ . -- ..... =-----------= ____ . ---- • .

See footnotes at end of table.
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TABLE 3. Com_nercial forest land area in the United States and Coastal Alaska, by ownership class and section, region, and
State, January 1, 1953 1--Continued

Federal ownership or trusteeship . Private

t All _ " _ - - Cotmty .....
Section, region, and State owner- I Bureau I State 2 and mu- Forest

ships Total National Indian _ of Land Other z nicipal 2 Total Farm indus- Other
forest Manage- tries

ment 2 i

Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- ] Thou- I Thou- Thou-
West: . ] sand j sand sand sand sand sand sand sand sand l sand I sand sand

Pacific Northwest: acres acres acres acres acres acres acres acres acres I acres f acres acres
Douglas-fir subregion ....... 25, 455 9 707 7,139 257 2, 256 55 1,971 452 13 325 I 3, 001 ] 6, 95_ 3, 370
Pine subregion .......... - .... -_ 19,910 121943 9,970 [ 2,506 404 63 665 53 6,249 1 2,343 ] 1,92( 1,980

:::::::::::::::::::::::::::: 295:48_-I 1_067 1_:35 11,,1458 2_,_ 1135 1,!58 i _2832 99_,,768 13_,,_68- _433 __,, _7_
Total 45 365 22 650 17 109 2 763 2 660 118 2 636 505 19 574 5 344 8 880 5 350

Oalifornia........................_t 9,670 8,573}---_t _24i----_l 186 8 8,053t 1,_0 3,389t 3,0_8

Wyoming ............ -_-_-__::"_-- 3:475 2, 992 2, 542 .... i46- 292 ] 12 69 2 412 325 ] (_) l 87

Total........................_o--_,7--i_-27,6-i_---__2-_----_ V,_6 -q _4-_ ;',_-i-_3-_--I -_,1_
Southern Rocky Mountain: -- ---

Arizona ....................... 3,180 3 021 2 201 815 5 ........ 34 ............ 125 46 (5) 79
Colorado ..................... 8 451 6' 668 6' 262 26 368 12 132 38 1 613 I 994 ...........I 619
Nevada ...................... : '109 ' 32 ' 30 ........ 2 ............................ ' 77 I 11 I (5) 66
New Mexico ................... 5 735 3, 839 2, 993 712 90 44 158 5 1 733. 1 355 136 ] 242
Utah .......................... 3, 014 2, 566 1, 865 69 632 ........ 56 .......... I ' 392 ' 343 (5) 49

Total 204--'-----'89 161-------26 -'-'133-'-51 -'-'_'62--2-' 109--7 5-----'-'6- --38---0-1--- 4--'3" 394--'ff-1 274"---9-'[----15---6- -1 03---"5.......................... __ ' ' ' *'..... '__,. _-2 . _"_'_

Total West _ 71 584 ----6_--"-_.3-_ _ _t 4 766 63-5- -"_-.0-_- t 13 680 I 14 756 t 11,590.............................. t -,wl , , t ....._ _ -,__f _--. ............ --,__, ____
UnitedStates..................... _4,-7_ _8-_-I_1_1 _,_i-_ 19,1698047 358,250165,21762382J130,6_1
Coastal Alaska .................... 4, 269 4, 250 3, 445 20 785 ........ .................... 19 t.......... ].......... 19

Allregions ........................ 488,609- 103,124-'--8_9-1 6--7S_-_8--q, 1-__9- l (,0-_- I _(,_ -_(,_----62,_-_- [_i_

Similar in format to table 5 of Basic Forest Statistics for the United States, forest land area owned by individual wood-using industries in particular
January 1945 (revised 1950 issue), but the data are not directly comparable be- States. In regions where these combinations have been made, State figures
cause of changes in standards between 1945 and I952. for wood-using industries and "Other private" do not add to regional totals

s Because of different definitions of commercial forest land adopted by the that give the proper ownership distribution on a regional basis. Sectional
Forest Service and other public agencies, acreage figures for these ownerships and national totals also show correct ownership distribution. In all other
may vary from actual published commercial forest land acreages of the public cases State figures are in agreement with regional totals.
agencies concerned. _ Included is an undetermined amount of commercial forest land occurring

s Includes lumber, pulp, and other wood-manufacturing industries, on a total area of 333,640 acres which had been transferred, or was in the
Less than 0.5 _housand acres, process of being trafisferred, to "other" Federal ownership for conversion to
Included with "Other private" to avoid possible disclosure of commercial reservoir use.

TABbE 4. Commercial forest land area in private ownership in the United States and Coastal Alaska and number of private
owners, by size class of owner and State, 1953 '

All classes Under 100 acres 100 to 500 acres 500 to 5,000 acres 5,000 to 50,000 acres 50,000 acres and
larger

State

__rea Owners , !Area ......Owners _ Area O _¢ners Area Owners Area Owners Area Owners
ousan_ Thousand Thousan_ Thousand Thousand Thousand
zcres Number acres Number acres lV t_mber acres Number acres Number acres Number

Alabama ...................... 19, 790 169, 821 I 5, 504 132, 203 6, 169 34,872 2, 928 2, 508 2, 639 218 2, 550 20
Arizona ........................ 125 458 13 331 21 106 91 21 (s) (s)
Arkansas ..................... 16, 382 160 957 4,457 124, 300 4, 714 $2,830 2, 671 3, 720 .... i.4½7 ........ (J;}- 3,113 14

California ..................... 8, 053 10, 464 301 ] 5, 337 1,022 3, 971 I, 293 999 2, 297 14_ 3,140 16
Colorado ...................... 1,613 4, 333 I 156 I 1, 677 44l 1,925 661 722 355 (_) (4)

Connecticut .................. 1, 818 45, 719 986 ] 40, 614 717 5,063 68 38 47 4 ....................
Delaware ..................... 435 7, 576 185 6. 379 219 I, 171 31 26 (s) (s) ...........
Florida ....................... 19, 268 93, 583 2,103 67, 195 3, 619 21,344 3, 840 4, 743 3, 841 270 5, 865 ....... 31

Georgia ....................... 22, 287 196, 665 5, 047 145, 760 7, 512 t7,136 4, 675 3, 552 2, 578 _ 2,475 135
Idaho ......................... 2, 967 10, 831 288 5, 489 774 4, 838 720 479 346 839
Illinois ........................ 3, 712 131,101 2, 684 126, 397 991 4, 646 37 58 ..............................
Indiana ....................... 3, 762 126,190 3, 219 123,118 485 3, 047 t 15 20 43 5 .......................

2, 463 34, 738 2, 060 33, 749 I 403 89_ ........... I .................... ' ....................Iowa
Kansas................................................. 1, 663 57, 514 i, 473 56, 654 I 190 /

Kentucky ..................... 10,721 243,488 5,249 214,687I 3,312 25,8051.... i.6ii-1.... _.9_i....... _i" 42 -(,_.... (_)Louisiana ..................... 15,051 111, 654 2, 987 91, 979 ] 3, 260 17, 914 1. 923 1, 583 2, 665 145 4, 216
Maine ......................... 16,419 77, 479 3,134 62, 557 2,120 14, 265 586 528 1, 480 101 9, 099
Maryland ..................... 2, 683 39, 544 1,271 33, 544 1, 229 ] 5. 829 110 164 73 7 ..........

See footnotes at end of table.
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TABLE 4.--CommeT'ciat So_'esttar_d a_'ea in p,'fv(;£.7_s _x,_e_',_hip £n ti_v Unf_vd .5'la_e,7 _._._f Co,_s_a_ Ala,_ka a_d nu_nb,e7 ° of p_'ivate
.owners, by size c_sz of owne_" and Sl8_e_ 1952 i--Continued

.................................................................. - ......................... : ............................................................. ,......................................................... _.....................

All classes Under 100 acres 100 _3{}500 acrc8 500 to 5°000 acres 5,000 to 50_000 acres 50,000 acres and
larger

State

Area Owners I Area Owners _ Area Owners .Area Owners Area Owners Area Owners

Thousand Thousand Thousand Thousand Thousand l

acres , (umber f acres Number acres Number Cumber acres N _mber acres Number_' Massachusetts .................. 2, 860 ] 29, 758 t, 214 25, 175 1/262 4, 316 262 83 5
Michigan ...................... 12, 462 174,422 5, 301 158,702 3,018 15, 041 610 941 55 ..... 2;64ii" l......... i4

(') I (4)Minnesota .................... 7, 940 14O,562 4, 168 123,431 2, 699 16, 564 548 . 744 19
Mississippi .................... 14, 722 ] 133,394 3, 822 103,444 4, 490 27, 500 2, 348 1, 498 90 1,756 I 12
Missouri ...................... 13, 447 I 201,025 I 6, 331 175,343 4, 782 24, 596 1, 054 704 32 Q) I (9

Montana ...................... 4, 857 14, 536 295_ 7, 374 840 5, 471 1,671 222 16 1,875 4.....................,,,10, ,00 ____ __.....................
Nevada ....................... 4, 07700 180 I 82 15 68 ..... 30..... (_711 (3)-27 '..... (-_)...... /.... (4-)....New Hampshire .............. 49, 373 I 1, 125 35, 401 1,672 13, 463 482

New Jersey .................... 1, 729 I 27,150 623 24, 920 215 1,272 952 145 u6 (0685 I/ (9New Mexico .................. 1,733 2, 037 32 718 235 1,076 196 453 4 7

New York .................... 11,107 254,942 6,194 238,231 2, 305 15, 470 1,174 843 59 864 I 8
/

North Carolina ............... 17,393 267,056 7,105 231,565 5, 745 34, 080 1, 294 1, 269 108 1, 547 / 9

North Dakota ................ 255 8, 500 255 8, 500 ........................ I
Oklahoma: ................... 5, 548 82, 033 2, 213 71, 875 1,699 9, 541 582 1,174" 3
Oregon ......................... 9, 768 36, 253 869 23, 921 2, 010 10,273 1,917 2,129 127
Pennsylvania ................. 11,879 301,604 6, 715 277,563 3,159 22, 710 1,261 830 65

Rhode Island ................. 404 12,330 209 11,110 155 1,190 30 ..........
South Carolina ............... 10,975 116,215 3,117 88, 795 3, 959 24, 965 2, 355 I, 080 91 1.268 I 9
South Dakota ................. 596 17,963 408 17,602 143 353 8 (_) (3) ....................
Tennessee .................... 11, 129 185, 133 4, 618 164,929 2, 955 19,065 1.021 1,514 111 499 I 7
Texas ......................... 11, 536 119r707 3, 050 96, 379 3. 360 22, 445 788 1,042 79 3, 076 ] 16
Utah ..... 392 748 21 329 40 226 184 83 9 ......................

Vermont ...................... 3, 416 39, 912 1,232 29, 257 1,569 10, 557 70 I 521 9628 (9705 Q)Virginia ......................... 13, 768 ] 211,187 4, 928 176,996 5,178 31,643 2,472 I 740 7

Washington ................... 9, 806 47, 667 1,323 35, 920 2, 206 10, 547 1,118 I 861 64 4, 014 ] 18

West Virginia ................. 8, 878 133, 571 3, 617 120,126 2, 240 12,660 673 I 1,596 102 851 ] 10

Wisconsin ...................... 11.431 176,906 6.304 159,776 ] 3,213 16, 250 852 465,] (3) i I 11111663:_

Wyoming ..................... 412 802 23 454 I 69 224 124 (_) .........

_} Coastal Alaska ............... 19 286 10 246 9 40 ..........................

,The determination of size class of ownership was based on the total a Included in the 500- to 5,000-acre size class in order t3 avoid possible
commercial forest land in the ownership within the State. disclosure of individual owners.

Includes ownerships containing 3 to 100 acres of commercial forest land in 4 Included in the 5,000- _o 50.000-acre size class in order to avoid possible
the East and 10 to 100 acres in the West. disclosure of individual owners.

TABLE 5. Commercial forest land area in private ownership in the United States and Coastal Alaska and number of private
owners, by type of ownership and State, 1953

state 1f Thacall ownerships Farm Forest industries Other private

Area Owners Area Owners Area _rs Area Owners
usand Thousand tsand Thousand

' ;res ] Number acres Number res )er acres Number
Alabama ....................................... I9, 790 169, 821 8,114 131, 057 3,138 522 8, 538 37, 242
Arizona ............................ - 2___-_ __............. _I 125 458 46 287 2 8 77 163
Arkansas ................................................... i 16,382 ] 160, 957 6, 733 123,184 4,118 760 5, 531 37,013
California ................................................ | 8, 053 ] 10, 464 1, 586 2, 675 3, 389 385 3, 078 7,404
Colorado .................................................. ] 1,613 4, 333 994 2, 168 ............. 619 2,1651,818 45,719 52611,096 3 108 1,289 34, 515

Connecticut ............................................. [ 435 I 7, 576 217 , 6, 543 124 173 94 860
Delaware ................................................. ] 581 5,994 40,1814,369Florida .................................................. 19,268 93, 583 8, 905 52, 821
Georgia ................................................... | 22, 287 196, 665 15, 854 172, 314 4, 246 434 2,187 22, 917
Idaho ....................................................... / 2, 967 i0, 831 I, 166 4, 669 I, 180 18 621 6,144
Illinois .................................................. | 3, 712 131, i01 3,050 116, 467 I0 633 652 14, 001
Indiana .................................................. [ 3, 762 126,190 : 2, 878 .108, 319 9 184 875 17, 687

I
Iowa ...................................................... | 2, 463 34, 738 2, 321 31, 078 ............. 142 3, 660
Kansas ................................................... | I, 663 57, 514 I, 160 56, 962 ............. 503 552
Kentucky ............................................... -I i0, 721 243, 488 4, 903 207, 916 308 I 329 5, 510 34, 243
Louisiana ............................................... -I 15, 051 Iii, 654 3,160 58, 088 4, 281 406 7, 610 53,160
Maine .................................................. -I 16, 419 77, 479 ' 2, 232 30, 401 6, 617 580 7, 570 46, 498
Maryland ............................................... -I 2, 683 39, 544 i; 169 29, 695 57 4 I, 457 9, 845

I
Massachusetts ............................................ I 2, 860 29, 758 740 8, 697 259 134 I, 861 29, 927
Michigan ............................................... -I 12,462 174,422 3,877 126, 642 I, 447 208 7,138 47, 572
Mirmesota: ............................................. :_[ 7, 940 140, 562 4,881 I01, 298 578 375 2, 481 38, 88914,722 ] 133,394 6,958 i00, 712 2, 602 594 5, 162 32, 088
MissouriMississippl.............. ::::::::::::::::::::::::::::::::::::::::::: 13,447 201,025 8,498 168,435 460 " 608 4,489 31,982
Montana ........................................ -I 4, 857 14, 536 2,360 4, 930 1,086 4 1,411 9, 602

See foatnotes at end of table.
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TABLE 5, Commercial forest land area in private ownership in the United States and Coastal Alaska and number of private
owners, by type of ownership and State, 1953 Continued

I Forest industries

All ownerships Farm Other private
State

Area Owners

Thousand Number Thousand Thousand Thousand lacres I acres Number acres I gu_ _er acres I Number

Nebraska ................................................ 1,419 I 53,8131 ] 820 53,831 J 5Nevada ..................................................... 77 II 40 ......... 13-_ ........ li _ (') 129

4, 000 49, 373 I I, 039 15, 397 771 _ 752 2,190 I 33, 224
New Hampshire ......................................... I, 729 I, 409 15, 313New Jersey ................................................. 27,150 { 320 II, 837 (2) I (:

.............. 1, 733 2, 037 I, 355 I, 789

New Mexico ............................... 11,107 I 3, 473 167, 731 I, 172 i 196 86, 015

136 8 242 240

New York ............................................... 1254, 942 6, 462

North Carolina .......................................... 17, 393 267, 056 [ 13, 590 222,110 2, 584 I 959 1, 219 42, 987
North Dakota .............................................. 255 8, 500 182 8, 500 ............. _.......... 73 (1)

Ohio ..................................................... 5, 099 I 149, 529 3, 047 134, 406 :_o I 287 2, 022 14, 836
Oklahoma ............................................... 5, 548 I 82, 033 2, 240 ] 52,154 944 I 15 2, 364 29, 864
Oregon ................................................... 9, 768 36. 253 3, 458 22, 835 4. 733 I 236 i, 577 12,182

Pennsylvania ............................................ ii, 879 301, 604 I 3, 424 229, 620 442 I 271 8, 013 70, 713

Rhode Island ............................................. 404 I 12, 330 79 2, 846 ............. 325 I 9, 484

South Carolina .......................................... 10,975 I 116,215 I 7,530 I 103,438 1.696] ........ 732- 1,749 I 12,045

SouthDakota.... 17,7 3,O1657177................................................ 3o_ 24, _7

Tennessee ............................................... 185,133 6, 126 160,174 1.088 [ 2, 62_ 5, 42_4 35, 689
Texas .................................................... 11,536 I 119,707 3,125 81,389 3.1231

Utah ........................................................ 392 748 343 551 191
Vermont .................................................. 3, 416 I 39, 912 1,522 25, 833 528 i 473 1,366 I 13, 606

Virginia ................................................. 13,768 I 211,187 8,848 I 149,316 1,334 I 1,271 3,586 I 60,600
9 806 47, 667 1, 886 22, 574 4.147 I 743 3, 773 ] 24, 350

Washington. ............................................. 8:878 I 133, 571 " 3, 197 97, 906 270 ] 282 5, 411 35, 383West Virginia .............................................

Wisconsin ................................................. II, 431 I 176, 906 6, 426 143, 389 I. 014 i (2) 229 3, 991 33, 288
Wyoming ................................................. 412 ] 802 325 596 .... 87 206

Coastal Alaska .......................................... 19[ 286 ............. I......................... 19 286
I

Number of owners not estimated because of insufficient sampling.
2 Included with other private to avoid possible disclosure oI individual ownership.

TABLE 6. Net volume of live sawtimber in sawtimber stands and other stands, and net volume of salvable dead sawtimber, on

commercial forest land in the United States and Coastal Alaska, by softwoods and hardwoods, and section, region, and
State, January 1, 1953 1

Live sawtimber tSalvable dead sawtimber
!

Section, region, and State Total Sawtimber stands Other standS_ard-H Total woodS°ft" Hard-wood

All species Softwood Hard-wood Total Softwood Hard-wood Total woodS°ft" wood I

North: Million Million Million I Million Million Million Million Million Million

New England: nt bd.-ft, bdl.:f_ 6 bd.-ft, bd.-ft, bd.-f_ bd.-ft, bd.-ft, bd.-ft, bd.-ft.Connecticut 263 898_ 791 698 ................
Maine_ 16,898 11,328 9 969 I 3,387 2,028 1,359 ........................
Massachusetts ............ 3 1,299 1,360 '697 ! 1,248 585 663 ........................

New Hampshire_ _ 5, 527 4, 542 3, 53_ I 1,623 669 954 - ...............
Rhode Island .... 1 29 136 i 125 23 102 ........
Vermont_ __ 2 3,153 5, 394 4, 779 I 1,009 394 615. ........................

Total_ _ ,1 27,169 24, 356 19, 965 8,183 3, 792 I 4, 391 I - ......

Midd]e Atlantic: 128 68
Delaware ................ 518 716 648 114 46 ................. , ........
Maryland ................ ;3 I, 526 5, 245 4, 804 569 441 i 40 ......... 40
New Jersey .............. ,8 351 1,309 573 976 2401 736 _..........................
New York ............... 6, 517 20, 356 17, 372 3, 835 841 2, 994 _........................
Pennsylvania ............ 2, 881 16, 425 11,302 6139 1,016 ! 5,123 .........
West Virginia ............ 1,535 16,962 14,932 212801 250i 2,030 1,328 .......... "--i,3_

Total .................. 13, 328 61,023 49, 631 13, 913 I 2__521 11__392 1,368 ........ 1,368_ ..: .

Lake States:
Michigan ................. 5, 469 15, 672 10, 481 7, 730 2, 539 5,191 29 9 20
Minnesota ................ 5,039 7, 499 5, 204 4, 803 2, 508 2, 205 14 8 6
Wisconsin ................ 3, 847 12, 264 7, 556 6, 273 1, ,565 4, 708 26 7 19

Total_ _2 14, 355 35, 435 23, 241 18, 806 ] 6, 612"_ 12,194 69 24 45

Central: 1,383 11 911 ........
Illinois ................... 10, 268 1,382
Indiana__ _7 I0, 706 921 ........................

Iowa_ _0 3, 374 745 i ........ 745 ................
21, 839 3, 712 376 3, 336 481 ........ -- Y481

Kentucky _1 5,888 6,789 291 6,498 _' :'_'----_- .... -s-_12,852 1,523 ! 71 1,452 .....

Total 64, 927 15, 073 749 I 14, 324 t 513 I 513
, , .'. , ._ . _.-- _.-- t-

See footnotes at end of table.
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TABLE 6.--Net volume of live sawtimber in sawtimber stands and other stands° and neg vo[_7_e of 8G_vabZv dead sawtimber, on
commercial .forest land in the United Slates and Coastal Alaska, by softwoods and hardwoods, and seetion_ regwn, and
State, January 1, 1953 _ Continued

Live sawtimber Salvable dead sawtimber

Section, region, and State Total ] Sawtimber stands Other stands 2
]}Iard-

Total wood

All species ____S°ftw°°d Hard-wood __T°tal Softwood Hard-wood Total woodS°ft"l{ard-wood
North--Continued Million Million Million Million [ Million Million Willion Million _Iillio_, ffillioz, Million

Plains: bd.-ft. Percent bd.-ft, bd.-ft, bd.-ft. ] bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.
Kansas ....................... 3 371 0.16 6 3, 365 3, 019 I........... 3, 019 352 6 346
Nebraska ................ i 1:253 .06 187 1,066 1,170 I 157 1,013 83 30 53
North Dakota ........... t 653 .03 653 586 1........... 586 67 67 1 1
Oklahoma (West) ........ I 880 .04 880 530 ].......... 530 350 350 4 4
South Dakota (East) ...... [ 790 .04 "-..... i(}7 683 611 I 101 510 179 6 173 30 28

Texas (West) ............. 730 .04 370 360 480 260 220 250 110 140 4 2
Total ................... ---7,'_ _ _ _ 6, 396 t 518 _ _t 152 1,129 39 35

Total, North ................. -----26_0_4 _ 58. 942 207,072 i 208, 758 I 45,116 163,64257, 25613, 82643, 430 l. 989 ] 28 1,961

South: ...............

South Atlantic: 1 t 21,693 33, 535 17, 315 16, 220 10, 617 5,144 5, 473 445 3North Carolina .......... ] 44,152 [ 2.15 22, 459 i 42
South Carolina ........... ] 32,2(99 [ 1.57 [ 13,423 ] 28,085 I 16,096 11,989 [ 4,214 [ 2,780 1,434 6 5 1

Virginia ................... 30, 407 I 1.48 18,9,809876 55,20598714t 2183,982602[ 40,6747158
....--I ..... I ,..... 15, 235 }. 8, 425 3, 062 5, 363 I 5 27 1 _ 26

Total .................. _l_ --'_.1-_- ____ 43,444 23,256110,986 _["--_]-:'-'_ 69

Southeast: ........... [ [ ..... [

Alabama .................... , 38211 I 1.86 [ 21,929 16,282 28,134 16, 912 11,222 10, 077 5, 017 5, 060 23i 118 [ 113Florida .................. l 23' 032 I I. 12 [ 18 064 4, 968 14 990 ii, 253 3, 737 8, 042 6, 811 I, 231 1
Georgia ...................... [ 36', 920 I I. 79 [ 231 112 13,808 25, 735 15, 944 9 791 ii, 185 7,168 4, 017 _ 21 8 6 13
Mississippi ............... [ 25, 789 I. 25 II, 138 14,651 21,026 9, 274 ] IIi 752 4, 763 I, 864 2, 899 185 ] 67 [ 118

Tennessee ................ 15, 350 .75 2,590 12,760 9, 770 1,792 7, 978 5, 580 798 4, 782 220 18 202Total _t_---_.8--_ _2._ I 99655I-_-%_-I---_ _ _ _---7_62 I--_, _447
West Gulf: 38, 317 1 86 17, 777 20, 540 29, 269 15 359 13 910 9 048 2 418 6 630 184 78Arkansas .................. 106

Louisiana ................ 41, 4",6 2.01 [ 18, 208 23, 228 [ 35, 602 16:016 [ 19:586 5' 834 t 2' 192 [ 3' 642 159 I 78 [ 81
Oklahoma (East) ........ [ 5, 580 i .27 [ 2, 230 3, 350 [ 3 620 1 740 I 1 880 1' 960 ] '490 [ 1' 470 28 ] 10 [ 18

Texas(East) ................. ] 25,575 I 1.25 16,741 8,834] 19; 593 14; 076 5:517 5;982 2,665 3:317 93 60 33

Total ...................... ] 110,908 t--_.39t-----_,-b-56,' 55,952 ---_,-_--47,191 ---40,-__[_1_ "-"--_-'--_t 238
Total, South .................. ] 3_:-0-_-:_-" i-82_93-3--i_3-5-_ 142,5_4____ -_,_--------_- 754

/= t ..... 1 -/......Pacific Northwest:
Douglas-fir subregion ..... 594, 375 28. 90 577,116 17, 259 572, 799 556152 16647 21576 20964 612 23446 23367 79

Pine subregion ............ [ 154,501[ 7.51 154,317[ 184 147,491 147:344 '147 7:010 6:973 37 2:469 ] 2:469

Total................. __/-7G7 --_ --$7,-5W-_0,-__3, 496t16,-3-ff_ _ _ 25-;/_I_

Washington.'.-_-]:_:::-:-:: 315,067 I 15.32 306,712[ 8:355[ 301:418 293:395{ 8;023 13:649 13:317[ 332 81900 8:862 38

Total................... __ : " ............. I '__ ............ I...... __ .......... 79
California.................. I--_/] _'--_ ----_ / 5 977 ---3_-. 4--_-' "--_" _-9-1_ _ _ 8_'" _
Northern Rocky Moun- _Z .... _'" '_ _ .... "_-- _........ "" " _ _ ..................... __ ] ..... . ..... (_)

Idaho ...................... 96, 015 4. 67 95, 809 206 92, 621 92, 421 200 3 394 3 388 6 2 693 2 692 1

Montana ................. 55, 770 ] 2. 71 55, 075 695 45 916 45 309 [ 607 9'854 I 9' 766 } 88 I 1' 209 [ 1' 209

South Dakota (West) ..... "-' _"_- --- "" _" ___1--"- .... '"" __ __ - .......

3,167 I .15 I 3,167 ].......... ] 2' 983 I 2' 983 /.......... '184 I '184 ........ ' 89 ' 89

Wyoming / t

................ 12 070 t .59 t 11 631 439 11' 296 - 11' 177 119 774 454 320 289 269 ......

1670221 _121 165682 13401528161518_ 920142o613792 414428014259Total ................... . _'_" 2" "-_ ..... -_ _"....... , _._ _'_" _._ __ __,__ . ....... , _ . -, -_

19, 88 .97 19,817 171 19,790 19 628 162 198 189 9 387 _6Southerntains:Rocky Moun- 9 ..............Arizona ..................
Colorado .................. 25, 394 t 1.23 t 23, 777 ] 1,617 I 22, 819 [ 21' 504 ] 1315 ] 2575 I 2273 I 302 1217 [ 1200 1_
Nevada .................. 572 t .03 ] 565 t 7 I 549 I '546 ] ' 3 [ ' 23 [ ' 19 I 4 ' 1 [ ' 1 ........
New Mexico .............. 15, 054 [ .73 t 14 038 I 1 016 I 14 144 [ 13 304 t 840 [ 910 I 734 I 176 192 I 189
Utah ..................... 7 800 39 7' 392 '408 7' 531 7' 133 398 269 259 [ 10 440 353•':-t o=I .... : I ..... • .... I o- I__ _ 8_

Total ................... 68, 808 t 3. 35 ] 65. 589 3, 219 ] 64, 833 62,115 I 2, 718 3. 975 I 3, 474 501 2, 237 2,129 1_

Total, West .................... 1,344,707 t 65.38 ] _-I 27,979 I1,289,416 tl, 263,860 25,556 15-_-_,_1-' 52,868 2,423 [_ [ 33,794 208

United States ................ 1,967,789t _ 1_'_8_-6b-3- t' 409,186 _5_5 1,451,500 318,015 198,274 107,103 91,171 [37,195 34,272 2,923

Coastal Alaska ............... 89, 058 ] 4.33 ] 88, 951 I 107 I 88, 533 88, 427 106 525 I 524 1 320 [ 320
All regions .................... _ 2.056.847 t_. 1.647..554 409.293 [1 858 048 _1 539.927 --_2]'-1_ t_]_ _i_ 2.993

Net volume in board-feet log scale, International _:ineh rule. This _ Dead chestnut.
table is similar in format to table 3 of Basle Forest Statistics for the United ' Includes 41 million board-feet of dead chestnut.
States, January 1945 (revised 1950 issue), but the data are not directlyeompar .......... 25 million board-feet of dead chestnut.
able because of changes in standards between 1945 and 1952. 6 lneiudes 9 million board-feet of dead chestnut.

Poletimber and seedling and sapling stands and nonstoeked and other r Less than 0.5 million board-feet.
areas.
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TAm,_ 7. Net volume of live sawtimber on commercial forest land in the United States and Coastal Alaska, by species group
and section, region, and State, January 1, 1953 1

EASTERN SOFTWOODS

Longteaf Shortleaf l
Section, region, and State and slash and Spruce and Cypress Other

pine loblolly balsam fir
pine I

,]

North: Million Million Million Million Million
New England: bd.-ft, bd.-ft, bd.-ft, i bd.-ft, bd.-ft.

Connecticut ..................................... 8
Maine ............................... 11,562 ............ 1,105
Massachusetts ....................... 24 ............ 35
New Hampshire 1,255 ............ 132
Rhode Island ....................... - ........... 3
Vermont ............................ 1,599 ............ 94

Total_ 14,440 ............ 1, 377

Middle Atlantic:
Delaware ........................... 443 ........................ 75
Maryland ........................... 1, 061 ............ : 433
New Jerse_ 62 9 ............ _ 280............ I

New York 1,655 2, 314 I 241
Pennsylvania 18 1,345 - ___: __-_---- _! 538

West Virginia 159 264 344 _______._. _! 490

Total_ 1, 725 1,937 4, 012 ............. 2, 057

Lake States:
1, 076 1,695 ............. 886

Minnesota ....... 1, 340 ......................... 562
Wisconsin_ __ 281 1,040 ............. 377

Total .......................... 2, 697 2, 735 ............. 1,825

Central:
Illinois ........ -........... 21 1 23
Indiana ......... 42 ............ '2 ', 10

320 42i 652Kentucky 1, 085
Missouri__ 536 ............. 215[ 58
Chic 234 112 ............. - ...........

Total ......................... 1,897 -- 43. 280 I 743
Plains:

Kansas_ _. ......................... 6
Nebraska_ . ........................ s 187
North Dakota__ -........................ - ...........

Oklahoma (West). "................................ _-i07
South Dakota (East)__ -........................
Texas (West) 370 ............ (s) I (s)

' I

Total .... 370 ............ m i 300

Total, North._. 19,074 10,928 280 I 6, 302

South:
ISouth Atlantic:

North Carolina ..................... 721 16,853 10 711 1,216 i 2, 691
South Carolina ..................... 2, 463 13,621 29 1,162 1, 586

6, 494 373 383 2, 094Virginia .............................

Total ............................. 3,184 36, 968 10 1,113 2, 761 6, 371
...

Southeast:
Alabama ............................ 5,151 15, 297 19 416 I, 046
Florida ............................. 12,551 i, 518 ............ 3,178 817
Georgia .... 11,052 9, 532 49 1, 566 792
Mississippi 2,329 7, 666 ............ 722 421
Tennessee ........................... 1, 065 _____........ i 224 215 876

Total ............................. 31,083 35, 078 292 6,097 3, 952

West Gulf: i
Arkansas ........................... 16, 978 . ........... 775 24
Louisiana ........................... 1,153 14, 337 ............ 2,410 308
Oklahoma (East] 2, 223 I ............ 4 3
Texas (East) 1, 218 15,168 ............ 355 ...........

Total_ 2, 371 48, 706 i -- _ .......... 3, 544" 335

Total, South ..... 36, 638 120,752 10 1, 405 i 12, 402 10, 658

36, 638 124,744 19,084 -- 12,333 ( 12,68-2- 16, 960Total, Eastern United L

See footnotes at end of table.

439296 O 58 .....34



TABLE 7,--Net vdume of give sawtimber on commercial foresi gand in _he Uni_',ed S_a_es and Coastal Alaska, by species group
and section, region, and State_ January 1, t953 L--Continued

EASTERN HARDWOODS

1 1
Section, region, and Red Other birch and maple Sweet- [

State oak _ oaks mapteSUgar beechand t gum 1 Other

North: Million !Million I Million Million I Million

New England: bd._ft. [ t)d.-[t, t bd.gt, bd.-ft.Connecticut ........... _03 i 244 1 134 44
Maine ................ 173 '........... 6, 226 335 4, 290
Massachusetts ........ 405 113 I 243 242 127
New Hampshire ..... 372 .......... 2, 422 1,072 468
Rhode Island ........ 46 29 I 2 18 .......
Vermont ............. 210 .......... 3,112 1,284 599

i --

Total ................. 1,709 386 I 12,139 3, 153 5. 528

Middle Atlantic: 2185 ................... 9 128 22 37 24
Maryland_. 708 729 ] .......... 608 226 965 367
New Jersey.. 470 .......... 72 161 I 1311 40 76 2 33
New York ........... 1, 629 143 t 7,596 5, 010 265 102 265 2, 505
Pennsylvania ........ 3, 579 2. 837 I 1,357 2, 572 i 16 441 634 42 2, 243
West Virginia ......... 3, 607 1,583 I 2,188 2,171 i ......... I 1,052 1,221 1,136

Total 10,178" 5. 292 I 11,213 10,478 883 2, 046 3, 035 6, 308
_-=--'-- I =_"=

Lake States: I
Michigan ............. 1,337 722 ! 5, 099 2, 241 119 1,234 I 2, 996
Minnesota ............ 1,218 54O ! 314 104 9 1,927 I 1,905
Wisconsin ............ 3, 645 I 667 ' 2, 557 770 22 797 1, 636

Total ................ -5, 600 ' [_'--7, 970 3,115 150 ._-_._ 6,537

Central:
Illinois ............... 1,172 [ 3. 022 262 782 135 789 161 336 : 2, 016
Indiana .............. 1,044 I 2. 094 908 1,226 171 929 614 162 2, 039
Iowa ................. 381 1 435 118 268 199 390 I, 218
Kentucky ............ I, 692 I 8. 647 583 2, 535 512 2, 918 2, 029 I 138 1, 583
Missouri .............. 491 i 5.057 92 229 51 774 8 465 1, 791
Ohio .................. 1,114 I 2. 733 879 I, 514 41 1, 079 837 I 126 2, 995

Total ............... 5, 894 [ 21. 988 2,842 6, 554 910 6, 688 3, 649 I 1,617 11, 642

Plains:
Kansas ............... 173 I 679 ........... 39 858 1, 488
Nebraska ................... I 104" I.......... - ......... 227 617
North Dakota ........ i _o ............ _......... 216 259
Oklahoma (West) .... (s) I 185 I.......... 35 70 9 44 405
South Dakota (East) ......... ' ........................ 319 152
Texas (West) ......... (s) I lO8 i.......... 7 90 7 .......... 18 80

Total ............... 173 I 1.121 [.......... 42 160 55 1,682 3, 001

Total,North............. -_---_, _-23__554_-_-----_'_--_--I 30. 716 34,164 23, 342 1,958 9, 032 6, 791 7, 914 33, 016

South: ------- L . ____:=______.... I _---- =_
South Atlantic:

North Carolina ....... 21,693 I 2, 473 I I, 353 I 4. 807 45 1, 038 2, 805 1, 295 2, 062 6 957
South Carolina ....... 13,423 460 196 I 2, 518 I........... 788 2, 612 634 1,302 70 660

Virginia .............. 20, 598 2, 731 1,027 ! 6. 630 ] -121 1,129 1, 510 1, 606 2, 31I 12 1,994
Total ............... --___i- 2,576 I 13.955 166 -_ 6,927 3,535 5,675 88 3,611

Southeast: __l__i_ i-- i.---:_-_=_-

Alabama ................ 16, 282 ] I, 419 : 662 I 4. 146 59 548 :_ M7 I, 935 I, 057 64 1, 347Florida ............... 4, 968 I 110 14 I 1.092 ]......... 237 176 41 792
Georgia .............. 13, 808 I 838 499 I 3. 493 " 7 529 2,107 864 1,220 25 982
Mississippi ............ 14, 651 ] 988 514 I 4. 332 9 471 2, 691 1,541 432 392 1, 899
Tennessee .............. 12, 760 _ 1, 770 864 I 4. 204 153 514 543 1, 595 1,095 77 1, 043

Total ............... 5,125 2, 553 I 17, 267 228 --2_ 8, 299 6,111 3, 845 558 6. 063

West Gulf: '--_ '_--_ "-- =
Arkansas .............. 20, 540 / 2,144 1,244 I 7. 696 33 227 2, 647 1,957 _ 5 358 2. 457
Louisiana .............. 23, 228 | 904 431 I 5. 590 14 801 4, 048 2,103 I 54 435 4, 302

Oklahoma (East) ..... 3, 350 | 382 19_ I 1.598 1......... 33 100 536 ........... ' 1[_2,--_ 10 291

t 661 46_ I 3.112 144 1, 776 622 13 793
Texas (East) ......... 8, 834 25

.....Total ............... " - 2, 34( I 17. 996 72 _ 8, 571 5, 218 59 --8--_- 7, 843

Total, South ............. ._}__t---i-__ I 40,218 466 " -6-_9 23,797 14,864 9,5-_ ---1,--4_ 17,517

Total, Eastern United _t --: 9 -- - ----=- t 1, ] --States .................. 381, 207 I 35, 432 31, 0?A 79, 34 34, 630 29, 801 25, 750 23, 89¢ 6 370 I......19, 899 9, 376 50, 533

See footnotes at end of table.
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TABLE 7.--Net volume of live sawtimber on commercial .forest land in the United States and Coastal Alaska, by species group
and section, region, and State, January 1, 1953 1--Continued

WESTERN SPECIES

Softwoods Hardwoods

" Sugar ISection, region, and Total Port- Cot-
State all derosa West- pine i Lodge- ton-

species Total Doug- and True ern and t Red- J Spruce pole wood Red Other

• las-fir Jeffreypine firs hem-lockwesternlwhitepmewood pine __ aspenand aider

West: Million Million Million i --Pacific Northwest: Million Million Million
Douglas-fir subre- bd.-ft, bd.-ft. I bd.-ft, bd.-ft, i bd.-ft, bd.-ft, bd.-ft.

gion .............. 594, 375 / 577,116 [337, 251 5, 900 9, 533 42,853 8, 014
86, 332

Pin e subregion ...... 154, 501 ] 154, 317 I 28, 661 2, 961 13,548 61

Total ............. _=--748":_, 876v. 731,4__/vvv,3-_._-v.__ 92, 232 56,401 8, 075
Oregon ............. 433, 809 : 424, 721- _ 72,295 31, 316 27, 023 i 22,632 39 5, 108
Washington ....... 315, 067 306, 712 1109,674 19,937 42, 192 87, 712 ! 33, 769 84 2, 967

Total ........... - 748, 876 731.433 13_,9-_- 92, 232 73, 508 114,735 . 12, 494 I 56, 401 123 ! 8, 075
_ =------ __ _----_------

California .............. 360, 001 354, 024 [116,912 66, 741 88, 717 478 170 i 11,560 37 t 5, 774

Northern Rocky I I
Mountain: 8I ......... ! 198

Idaho ................ 96, 015 95, 809 26,586 17, 386 15,530 2,113 7, 695 9, 294
Montana ............ 55,770 55, 075 15,329 10, 969 1,002 171 6, 913 12, 653 16 I......... 679
South Dakota

(West) ............ 3,167 3, 167 t........ 3,118 49 439_ : :'__-::---":----'- :--:Wyoming ........... 12, 070 11,631 [ 1,305 1,588 451 3, 080 85

Total .............. 167, 022 165, 682 I 43, 220 33, 061 16, 983 2, 284 17,737 22. 032 463 ] ........ 1 877

...... .... _ 171 ................

Southern Rocky
Mountain:

Arizona ............. 19, 988 19, 817 I 1,449 17,534 454 181 199
Colorado ............ 25, 394 23, 777 I 1,343 2, 963 2, 333 12,474 54 1,563 ...... 3- 54
Nevada ............. 572 565 I........ 331 177 3 14
NewMexieo ........ 15,054 14,038 ] 1,646 9,672 1,160 1,413 147 1 016 ........ ---'-----:
Utah ............... 7,800 7,392 ] 1,386 1,675 373 1,783 18 '365 l........ I 43

3119] ---3--Total ............. ----_,808" 65,589] 5,824' 32,175 4,497 15,854 432 ' l 97.......

Total, Westem United -- 1_316_728 _i_8_States ................. 1, 344, 707 224,209 183, 705 117,497 46, 255 90 425 3,742 9, 414 14, 823
Coastal Alaska ........... 89, 058 88, 951 I........ 54, 398 26,768 7, 710 107

-- 531,868 6224,209

Total, Western United
States and Coastal
&laska ................ 1, 433, 765 1, 405, 679 171.895 73,023 98,135 3, 742 9, 414 14, 930

t Net volume in board-feet log scale, International _/_-inch rule. This s Less than 0.5 million board-feet.
table is similar in format to table 10 of Basic Forest Statistics for the United 4 Quercus alba and q. prinus.
States, January 1945 (revised 1950 issue), but the data are not directly corn- 5 Quercus borealis, Q. falcata var. pagodaefolia, and Q. shumardii.
parable because of changes in standards between 1945 and 1952. 8 Excludes 294 million board-feet of ponderosa pine in the Plains Region.

Ponderosa pine. The total volume of ponderosa and Jeffrey pine in the
United States is 224.503 million board-feet including 294 million board-feet
in the Plains Region.



Orowiz_g stock S_wtknber trees { Polctimber trees

Total Softwood I-Iardwood Softwood Itardwood Hardwood
......

North: Million Million { Million Million
New England: I cu. ft. Percent cu. ft. cu. ft. cu. ft.

Connecticut .................. 1,304 0.25 ] 158 t 1,146 698Maine ...................... t2, 601 2. 44 t 5, 850 t 6, 751 4,343
Massachusetts ............... I 1,871 .36 I 631 t, 240 827
New Hampshire ........... 4, 452 .86 I 2, 065 2, 387 1,380
Rhode Island .............. I 161 .03 I 15 146 104

Vermont ................... 3, 956 .77 ] 1.238 2, 718 1,370Total ..................... 24, 345 4. 71 [ 9. 957 14, 388 8, 722

Middle Atlantic: I 148 I IllDelaware ................... 09
Maryland .................. l .56 469 t 814
New Jersey .................. I .18 100 I 415
New York ................. l 2. 26 1,796 t 4,219
Pennsylvania .............. 2.06 704 t 5,870

West Virginia ............... 1.52 413 2,947
Total ................ 6.67t ----_-- -----1_ 14,a76

Lake States:
Michigan ........... 1.92 4, 285
Minnesota_. 2,794
Wisconsin. 4, 021

Total._. 4. 88 3, 396 11,100

Central: I
Illinois ........................ I 3, 12 [ 2,111 925
Indiana ..................... 3, 13 2, 071 944

Iowa ....................... I 1, -- ...... 3_187 4, 465831 351
Kentucky .................. / 7, 2.798
Missouri .................... I 5, 2, 623 147 2, 546

Ohio ......................... 4, 66 2, 587 30 1,330
Total ................... --_ t-'----='-_6-.76 666 14, 688 376 I 8, 894

Plains: - -- ....... --- _ 5Kansas ...................... ] 954 t .19 649 3 646 300Nebraska.................. t 4_2 _09 %a a_ 217 29_ 1so
North Dakota ............. I 251 { .05 138 ........... 1381 t 112
Oklahoma (West) .......... I 337 I .06 212 . 212 125
South Dakota (East) ....... t 601 ] .12 152 20 132 414

Texas (West) ............... 223 .04 ....
I--2--7_1----TK iI 154 67 87 511, 558 126 1,432 88 I 1, 182Total

South:T°tal'North .................... ____ =_-I_---j ___-----_'-i46-"_88' 352 __ __---_' 21-2 44, 078 44, 274
South Atlantic:

North Carolina ............ 13, 642 i 2. 64 i 6, 379 7, 263 I 9, 038 4, 607 4, 431 2, 832
South Carolina ............. 9, 613 1.86 ] 5, 288 I 4, 325 ] 6, 220 3, 593 2, 627 1,698
Virginia ..................... 10, 503 I 2.03 ! 3, 210 7, 293 6, 219 2, 058 4,161 3,132

Total ...................... ---_, 7"58- 6. 53- ! - -_ "_ 21,477" 10,258 11,219 7,662

Southeast: I i-- iAlabama ................... 1 , 713 I 2.27 ! 5, 616 I 6, 097 I 7,688 3, 993 3, 695 2,402
Florida .................... 8,152 i 1.58 : 5, 942 ] 2, 210 I 4, 525 3, 502 1,023 1,187
Georgia .................... 12, 692 _ 2.46 7, 773 I 4, 919 I 8, 174 5, 213 2, 961 1,958
Mississippi ................. 9, 628 1.86 3, 288 I 6, 340 ] 5, 489 2, 266 3, 223 3,117

Tennessee .................. 5, 770 1.11 882 ] 4, 888 a, 289 507 2,782 375 I 2,106
Total .................... 4_,,9-_- 9.28 -- 23,501 ] _1_ _-- 13,684 8,020 I 10,770

West Gulf: 4, 318 1I] 7, 444 I 7,880 3 297 -- --Arkansas .................... ii, 762 2. 28 4, 583 2,861
Louisiana .................. 11,199 2.17 3, 927 ] 7, 272 ] 8, 496 ] 3' 252 5,244 2,028
Oklahoma (East) .......... I, 780 .34 580 _ I, 200 I 1 166 I ' 412 754 446Texas (East) i 7, a,s641 a,a_ _:1_7 a,oa_ 2,la2 1,2_1247 1. 40

I
12,68oi-----]g_,_9---_, 709 9,977__12'71a _,58_1---7_- 6.1

Total, South ................... -- 73, -_ 37, 61--6-

See footnotes at end of table.
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TABLE &--Net volume of growing stock on commercial forest land in the Uniled States and Coastal Alaska, by class of material
and softwoods and hardwoods, and by section, region, and State, January 1, 1953 1 Continued

Growing stock Sawtimber trees Poletimber trees
Section, region, and State

Total Softwood Hardwood Total Total Softwood I Hardwood

I

g

West: MiUion i _lillion i Million Million i Million Million

Pacific Northwest: cu. ft. i Percent , cu. ft. 1 cu. ft. cu. ft. i cu ft. cu. ft.Douglas-fir subregion ...... 113,171 i 21.89 I 107, 691 , 5 570 I 101 055 t 97 514 2, 029
Pine subregion ................ 33, 023 6. 39 32, 980 ' 43 271729 I 271695 9

Total___ 1-_-1.--_-4---_ 9-_- _ --_-__i --_-_ /___.__.___ .._.w. -- _._, 3575 2,038................. ----' -t.......... _,---_'L_- L__=-::_'_-_-____ _....
Oregon .... " ......... 80, 973 t 15.66 78, 298 i 2,675 ] 72, 455 70 665 [ 1 79( 8, 518 i 885

Washington .................. 65, 221 ] 12. 62 62, 283 I 2, 9"t8 56,329 I 54:544 / 1:78_ 8, 892 I 1, 153
Total .................... __ _ 1-_, 5-_ --_-, 6-_ _i_] -_',_7_ 17, 410 2, 038

California ................... ..... 66_]___711 12. 90 __ 63, 664 __3 047 61, 756 60, 244 t 1, _ 4, 955 1,535
Northern Rocky Mountain: t

Idaho ....................... 21, 246 ] 4.11 21,139 107 15,691 i 15,618 5, 555 34
Montana .................... 16, 143 I 3.12 15, 895 248 9, 002 I 8,861 7,141 107
South Dakota (West) ..... 1,287 t .25 t 1, 287 634 I 634 653 __

Wyoming ................. 4, 087 .79 3, 969 ......... ii8- 2, 269 2,160 1,818 .........
Total ................... 4_-,7-_ _ 42, 290 473 --_/_ 150t5, 017

Southern Rocky Mountain: ---= ....... ----_-- -=_= _! --_---=- -----_--
Arizona ................... 3, 700 .72 3, 624 418 28
Colorado .................. 8, 037 1.55 7, 470 3, 060 270
Nevada ...................... 151 .03 126 17 24
New Mexico ................ 3, 683 .71 3, 136 555 264
Utah ......................... 2, 001 .39 I 1, 578 244 336

Total ................ 7, 572 3. 40 "---_5, 9--_- 922
.... :::L_

Total, West ............... 3, 240 4, 645

United States ......... _ 96. 42 274,313 I 87, 820 73, 937
Coastal Alaska .................... 18, 496 3.58 17,073 t 21 2

Allregions ..................... _ 1--_0_ t 379, 227 -----_, 3-_-I_ -- 73. 939

Net volume excluding bark. This table is similar in format to table 4 2 Less than 0.5 million cubic feet.
of Basic Forest Statistics for the United States, January 1945 (revised 1950
issue), but the data are not directly comparable because of changes in
standards between 1945 and 1952.
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Grow_g stock Sawtimber _;reos Pole'_imber _rees
Section, region, and State

Total Softwood Kardwood Total Softwood iiardwood Total Softwood _ardwood
.........

I Million Million Million 2tIillion Mi_ion 2dillion
North: c°rds7 0 c°rdl e°rd_6 0 c°rds9 0 8.0New England: Percent c°rdl 0 cords

Connecticut ................ 0. 52
Maine ...................... 5.12 80:0 50:O0I 30:O 7710 23:0 54.0
Massachusetts 8.9 10. 0 5. 0 / 5.0 I 13.0 3.0 10. O

Ne_ Hampshire ......................... 1" " 26. 0 30.9 17. 0 I 13.0 26.0 (_) 9.0 17.0ghode Island ............... 06 (_) 1.0 (_) 1.9 1.0 1.0
Vermont ................... 1.60 25.9 22.0 5. 0 17.0

Total .................... 9. 88 " 124.0 107.0

5--U0Middle Atlantic: 1.0
Delaware ................... 20
Maryland ................. 1.1 14. 0 I 4.0 { 10.0
New Jersey .39 7.0 / 2. 0 I 5.0
New York_ _ 4. 76 62. 0 [ 9.0 I 53.0
Pennsylvania ......... 4.34 77. 0 ] 4. 0 I 73.0

West Virginia_ 3. 20 _39.0 I 2.0 I 37.0
Total .............. 201.0 [ 22.0 [ 179.0__

Lake States: 67.1 13. 6Michi 4.04 14.9 I 41.9 53. 5
Minnesota___ 2. 95 14.1 I 20. 2 56.1 I 21.2 ] 34. 9

3.29 ] 10.3] 32.7 __ 57.9 1_ 7.7 50.2
Total ...................... 10. 28 1 39. 3 i 94. 8 181.1 I 42. 5 I 138.6

Central: 15.0 0)Illinois ..................... 1.54 .2 31.9 15.0
Indiana ..................... 1.53 .2 31.4 15.4 I .2 15.2

2 5.7Iowa........................ _o (_) 12.6 4_:7 (_)o.o _.1
Kentucky ................. 3.97 5.7 67. 6 43 6 I 2. 5 41.1Missouri .................... 2. 81 2. 8 39. 7

Ohio ....................... 2. 02 1.0 39.2 2119 / ._ 21.4
-- [-------_4Total .................... 12. 47 9.9 222. 4 149. 9 143.5

Plains:
Kansas ............ 18 (_) I 9. 8 5.0 .1 4.9
Nebraska .................. _3 .5 3.3 3.4 .5 2. 9
North Dakota ......... t0 (_) 1.7 1.4 (_) 1.4

17 0) 3. 2 1.9 1.9Oklahoma (West) ........... --
South Dakota (East) ....... _0 (_) (s) 1.0 5. 0 ...... (_i- 5. 0
Texas (West)_. i0 .9 1.3 1.0 .2 .8

! Total.. 1.28 1.4 I 20. 3 .8 16.9

Total, North ................... 47. 97 -_ -----_3_5 585.0

South:
South Atlantic:

North Carolina ............ 6. 04 114. 9 58.9 56.0 42. 6
South Carolina ............ 4. 27 79. 2 46.0 33.2 25. 5

i Virginia .................... 4.71 79. 2 26. 6 52. 6 47.3

Total... 15.02 _ 273.3 115. 4

Southeast: 5. 41 108.4 53. 3 I 55.1 35. 9
Florida ............ 3.7_ 58.3 45. 3 I 13.0 18. 2
Georgia .................... 5. 6fi 1 105. 1 67. 6 I 37. 5 29. 6
Mississippi ................. 4.5_ 78. 3 30.2 I 48.1 46. 5
Tennessee ................... 2. 7f 48. 3 6. 7 I 41.6 31.4

Total .................... 22. l( 398.4 203.i"I- 195.3 I 161.6" -------..-- ' =:i--------= ==--------

West Gulf: 42. 7
Arkansas .................. 112. 4 44.0 I 68. 4
Louisiana .................. 121.6 43.4 I 78. 2 30.3
Oklahoma (East) ........... 16. 7 5.5 I 11.2 6. 7
Texas (East) 72. 2 40. 4 I 31.8 18. 7

Total ....... 322.9 133_'3- 189._ 134.3 125-_ 9 - 98.4

Tot_a,South. _ _ -- 520.7 -----_S- _ 375.4
Total, Eastern United States.._ --_5-----8 I- " 100.00 I 985.2 [ 2,080.6 1,767.7 _ _ _-_,29---_ _7_7 1 960.4

Net volume in standard cords (128 cu. ft.) including bark. _ Less than 0.05 million cords.
Less than 0.5 million cords.
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TABLE 10. Net volume of growing stock on commercial forest land in the United States and Coastal Alaska, by species group
and section, region, and State, January 1, 1953 1

EASTERN SOFTWOODS

Section, region, and State Total White and Jack pine Southern yel- Spruce and Hemlock Cypress Other
red pine low pine balsam fir

Mil- Mil- Mil- Mil- Mil-
North: I Million lion Million lion Million lion Million lion Million lion

cu. ft. cords cu. ft. cords cu. ft. cordsNew England: ca. ft. cords ca. ft. cords
Connecticut ............. 158 2. 0 41 1. C .......................... (2)
Maine .................. [ 5,850 73. 0 I, 011 13.13 ........ 4,118 5.0
Massachusetts .......... 1 631 8. 0 344 4. C 41 : 1.0 26 (2)
New Hampshire ....... 2,065 26. 0 950 12. (] ........ '104 1.0
Rhode Island .......... 15 (2) 12 (2) 3 ! (2)

Vermont ................ 1,238 15. 0 --------162 2. (3 ___......... 655 - --][{)
................. ! 9,957 124.0 2,520 _ 44 1.0 5,503Total 7.0

Middle Atlantic: -- --- I

i

Delaware ................ I 217 I 3. 0 '1 201 3. 0 (_)
Maryland .............. 806 I 10. 0 t 772 10.0 (2)
New Jersey ............ 197 I 3. 0 I 156 2.0 1.0
New York ............. I 2,544 I 32.01 .... 772" i0-0 ......... 710 2.0
Pennsylvania .......... I 1,020 ] 13. 0 I 347 4. {3 3. 0
West Virginia ........... 606 7. 0 I 75 1.G .... 303- 3. 0 108 (2)

Total ................. ] 5, 390 [---_-0-- II_ "_5.O 1,432 ] 18.0 818 6. 0

Lake States:
Michigan ............... 2, 278 [ 28. 5 271 3.4 710 5. 9
Minnesota .............. 2, 829 [ 35. 3 771 J 9.6 1,172 5. 4
Wisconsin .............. 1,436 ] 18. 0 257 i 3.2 238 2. 8

I
Total_. 6, 543 I 81.8 1,299_i 16.2 2,120 14.1

Central:
Illinois .... 14 ] .2 .1
Indiana ................ 26 I .4 18 .3 .1
Iowa ................... 1 I (3) (s)
Kentucky ............. 571 I 8. 9 ........ I 430 6. 7 1.0
Missouri ............... 334 I 5. 3 229 3. 7 .9
Ohio .................. 961 1.5 ::-:--::: 71 1.1 .4

Total ................ 1,042 I 16.3 ........ I 748 11.8 2.5

Plains:
Kansas ................ 8 I .1 .1
Nebraska. __ 4 65 I I. 0 1.0
North Dakota .......... 1 t (3) (s)
Oklahoma (West) ...... (_) I (3) (s)
South Dakota (East)___ 0 55 I (3) (3)
Texas (West) ........... 85 I 1. 1 85 1.1 ........ I (_)

Total ................. 214 I 2. 2 : ........ I 85 1.1 1. 1

Total, North .... 23,146 I 292. 8 ! 1,299 16. 2 2, 309 31.9 30. 7

South: ----i
South Atlantic:

North Carolina ......... 6, 379 I 86. 4 i 5, 843 80.1 I 14 1.0
South Carolina ......... 5, 288 I 72. 3 4, 898 66.6 .4
Virginia ...... 3, 210 I 44. 5 2, 901 40.8 .3

Total 14, 877 ] 203. 2 ........ I 13,642 I 187. 5 14 1.7

Southeast: ' ' -......... i-- _ ---_. 1 _88

Alabama ............... 5, 616 I 74. 9 I..... 3i ..... -4- . ....... 5, 496 .5
Florida ................. 5,942 I 82.71 i_-_ 4,679 64.7 17.7 23 .3Georgia ................ 7, 773 I 107. 4 7, 254 101.1 5. 7 ] 7 .1
Mississippi ............. 3, 288 I 43. 8 ....... I 3,130 41.7 2. 0 8 .1

Temlessee .... 882 ! 11.7_ ..... 52 ..... .7- ii_!iii -- 665 8.8
.......... --I---_[ .5 82 1.1

Total ................. 23,501 [ 320. 5 ---'-_[--"1_1 21,224 289.6 1,982127.01158 2.1

West Gu!f:................ 127689_!'4, 318__ 16_57.9.26__ .... _ __ . _ _

Arkansas .................... 3, 402 45. 4 165 2. 2 15
.......... 4,138 55. 2 .2

..............'°"' !!iiiii!!!ii!! .o. (,)Oklahoma (East) ....... 580 I 7. 7 580 7. 7 (5) [ (3) l (_) (3)
3, 789 50. 5 (s)

Texas (East) ........... 3, 864 ]51.5_ 75 1.0 (5)

Total :--__-I----- ------'_-11,909 158. 8- _ -'_- ---'_- .2

Total, South ................ 51, 06--------_i6%2.---9- ---_--_l---_---- 46, 775 t 635. 9 IT _ -_, _ff-[_l_ 4. 0

Eastern United States ...... _,2-_"--9_72- _7_ _ --i7,-_- - 16.2 4-9,-084-:-i 66_.V _ _ _ 34.7

See footnotes at end of table.
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TABLE 1O._Net volume of growing stoc]_ on c_?n_;_.,; ci, a_ tbre,st Land "its t_e Us_,i&_o! ,:L';cs,_:s (z,_s,':ZCoast _¢ A]_<_sk_, by @,eciez g_'oup
and secHo'n, region, and _5_ate, January _o 1958 :_........()on_,iz]ued

EASTE_tN IIAP.DWOODS

_e_,o_,,yellow f ] T,_pelo_ndSection, region, and State Total Oak birch, and Hickory , Sweetgum blt_ckgum [ Yellow.° Cottonwood -poplar and aspen t Other
hard maple l , ,

I Mil- Mil- Mil- IMil-- MiL|2!/fil- Mil- Mil- ,Mil- M_Z- 2VI_l- i Mil- MiL. l_Iil- Mil- ' Mi_-
North: J"illion YIillioni lion lion lion Ilion lion lion ] lion lion lion lion twn Ilion lion lion lion lion

New England: cu. ft. cords I ca. ft. [ cords _u. ft. ] zord.s ca. ft. cords ca. It. cords cu. ft. [ cords t ca. It. I cords t ca. ft. cords I ca. ft. cords

96 3,093 64 1.0 .........-- 17_1z-u47 3,397 t 42.0391 t 4.0

Connecticut .......... 1,146 14.0 5 7.0 72 2.0 ........................... 231 (V --::=-I -:-=-
Maine ................ 6, 751 84.0 1.0 39. 9 ...................15.0 49_ 6.0 252 3.0 ::::-_:-_::-__-_-::_-[::l:::-:[ :::-::1 24 (_) 473 6.0Massachusetts 1,240

Vermont .............. 2, 718 34.0 87 1.0 1,727 21.0 ............................ 96 1.0 11.0

Total ............... i4, 388 179.0- 1, 564 19.0 6, 292 79.0 i 70 t 1.0 ....... ' ---5----_-I----_-[ ---23-i (') 345 4.0 6,094 ] 76.0
I

Middle Atlantic: ]
Delaware ............. 247 3.0 147 2. 0 ........... , 13 ] (_) 54 I. O ......................... Ii (2) 22 (2)
Maryland ............. 2,093 26.0 950 12.0 65 1.0 _ 99 I 1.O 235 3.0 67 ] 1.0 279 I 3.0 ............ 398 5.0
New Jersey ........... 755 9.0 401 5.0 71 I. 0 [ 37 ] (2) 48 I. 0 1O I (_) 36 I (_) i0 (_) 142 ] 2. 0
New York ............. 9,131 114.0 1,240 16.0 3,952 49.0! 142 I 2.0 ...................................... 381 5.0 3,416 _ 42.0
Pennsylvania ......... 9, 609 120.0 4, 776 60.0 1,551 19.0 ! 258 1 3.0 ....... 371 I 5.0 ............ 2, 653 33.0
westVirgmia......... 7,258 91.0 3,09439.0 1,32316.01 578! 7.0 ....... :::::: -'i2_-I-Z6- 56217.0 ............ 1,578 29.0

=.......363.00,60834.0.6,962 ...... 2°°11 _1,248 -- -29,093 86.0 1,127113.0 337 5.0 3.0 15.0 402 5.0 8.--_1__, 102.0Total

L_ke States: 56 .7Michigan ............. 7, 634 95.4 1,134 14.2 2, 091 26.1 ................... 1,768 22.1 2, 585 32.3
Minnesota ............ 4,406 55.1 771 9.6 139 1.7 8i .i ............. [[[[[-] ...... [[[[[[[ 1,862 23.3 1,626 20.4
Wisconsin ............. 6, 635 82.9 1,870 23.4 920 11.5 24 ! .3 ................... ] ................... I, 742 21.7 2, 079 26.0___ .... _ __ __ .....--i .....

Total ............... 18,675 233.4 ! 3, 775 47.2 3,150 39.3 88 I 1.1 ........................................ 5,372 67.1 6, 290 I 78.7I

Central: " 9!Illinois ................ 3, 036 46.9 1,520 23.3 83 1.3 267 I 4.2 39 .6 .1 36 I .6 66 1.0 1, 016 15.8
Indiana ............... 3,015 46.6 1,115 17.1 379 .5.9 285 I 4.5 55 .9 34l .5 141 ] 2.2 35 .5 971 15.0
Iowa ................... I, 182 18.3 339 5. 2 30 .5 88 I I. 4 ................................. 85 i. 3 640 9. 9
Kentucky ............ 7,263 112.7 3,566 55.2 628 9.7 962115.0 158 -2:5- 177' 2.7 4951 7.6 27 .4 1,250 19.6
Missouri .............. 5,169 80.8 3, 575 55. 9 46 .7 424 I 6. 7 18 .3 38 .6" • _ .1 126 1.9 938 14.6
Ohio .................. 3, 917 60.6 1,413 21.7 398 6.1 377 I 5.9 11 .2 I 17 .3. I 208 I 3.2 24 .4 1,469 22.8

.......... W.7 - 'Total ............... 23, 582 365.9 [1,528 ].78.4 1,564 24.2 2, 403 ] 37.7 281 4.5 275 4.2 ] 884 I 363 5.5 6, 284 I 97.7
-- ___ __. _ -----_--. ...... ---== ---=_--- ---=---= .....

Plains: ----:[ ]--I
Kansas ............... 946 14. 7 284 4. 4 ......... . __ 23 I .4 ....................................... 148 2.2 7.7

Nebraska ............. 397 6. 2 94 1.5 ...... 3 [ 0) ............. -- 99 1.6 201 [ 3.1North Dakota ........ 250 3.1 20 .2 .......................... :'-::---- ............. i- :-----] ...... 120 1.5 110 1.4

Oklahoma(West) ..... 337 5.1 73 1.1 ............ !! _:_0) 26 .4 20 i .............. 13 .2 205[ 3.1

.............. 366 I 4.0South Dakota (East), 546 6. O .................................. 180 2.0

Texas (West) .......... 138 2.1................... 4()-I .6 ...... (_) (_) 33 .5 13 .............., ....... 7 .I 45 l
Total ............... 2, 614 37. 2 511 7. 8 ....... 26 I .4 59 .9 33 .............. 567 7. 6 I, 418 [ 20. 0

--_ 4, --_'--: ----------=- ----- --- K-,_T,-_:;_[

Total, North .............. 88, 352 [, 178. 5 _7,986 _861 .7, 968 [ _,28.5 3, 714 [ 53.2 677 10. 4 508 7. 7 2.155 I 28. 7 7, 0491 89. 2

South:
South Atlantic:

North Carolina ....... 7, 263 98.6 2, 897 39.3 102 1.4 416 I 5.6 913 12.4 t, 204 16.0 756 I 10.4 1 (a) 974 ] 13.5
South Carolina ....... 4,325 58.7 1,012 12.7! 27 .4 217 I 2.7 797 11.2 1,145 16.2 321 ' 4.5 31 i .5 775 10.5
Virginia ............... 7, 293 99. 9 3, 563 48. 6 185 2.5 644 [ 8. 9 604 9.3 383 4. 3 704 9. 5 6 ! .1 1,204 16. 7

Total ............... 18,881 257.2 7, 472 i00.6 314 4.3 I 1,277 ] 17.2 ] 2,314 32.9 2, 732 36.5 1,781 24.4 38 .6 2, 953 40.7

Southeast: .,_ IAlabama .............. 6,097 91.0 2, 278 34. 0 121 777 11.6 884 13.2 838 12.5 308 4. 6 20 .3 871 13.0
Florida ............... 2, 210 31.2 430 6. 3 16 l._: ! 63 t 1.0 ! 263 3. 6 728 10.1 30 .4 1 (a) 679 9. 6
Georgia ............... 4, 919 67.1 1,605 21.7 24 .3 291 I 3.9 769 10.5 1,142 15.7 378 5.1 6 .1 704 ! 9.8
Mississippi ............ 6, 340 94. 6 2, 488 37.1 100 1.5 583 I 8. 7 1,340 20.0 523 7.8 161 2. 4 107 1.6 _ 1,038 15.5
Tennessee ............ 4, 888 73. 0 2, 522 37.7 168 2. 5 704 [ 1O.5 208 3.1 161 2. 4 375 5. 6 20 .3 730 10.9

Total ............... 24,454 356.9 9,323 136.8 429 -6.3 _-I 35"7 3,464 50.4 3,392 48.5 1,252 18.1 154 2.3 4,022 58.8
West Gulf:

Arkansas ............. 7,444 111.1 4, 012 59.9 34 .5 804 I 12. 0 972 14. 5 389 5.8 (_) 0) 94 1.4 1,139 17.0
Louisiana ............. 7, 272 108.5 2, 073 30.9 154 2.3 603 [ 9.0 1,273 19.0 1,092 16.3 13 .2 114 1.7 1,950 29.1
Oklahoma (East) ..... I, 200 17. 9 784 II. 7 (_) (a) 194 I 2. 9 34 .5 47 .7 .................... 141 2. i
Texas (East) ........... 3, 383 50. 5 1,621 24. 2 47 .7 234 I 3. 5 670 10.0 288 4. 3 (_) (_) 7 .1 516 7. 7

Total ............... 19, 299 288.0 8,490 126.7 235 3.5 1,835 I 27.4 2.949 44.0 1,816 27.1 13 .2 215 3.2 3, 746 55.9

Total, South .............. __2-_-,_-364.1 978 14.1 5,530 80.3 8,727 127.3 7,940 112.1 3,046 42.7 407 6.1 10,721 155.4

..... ..... __---= __
Eastern United States .... 150,986 t2,080.6 _ 750.5 18, 946 242.6 9, 404 137.7 8, 448 119.8 5, 201 [ 71.4 7, 456 95.3 39, 016 529.8

See footnotes at end of table.



APPENDIX BASIC STATISTICS 519

TABLE 10. Net volume of growing stock on commercial forest land in the United States and Coastal Alaska, by species group
and section, region, and State, January 1, 1953 1--Continued

WESTERN SPECIES

Softwood Hardwood

Section, region, and Total all Ponder- Western Engel- Cotton-
State species Doug- osa True hemlock Red- mann Lodge- wood Red

Total las-fir and firs and wood and pole Larch Other Total and aider Other
:Jeffrey Sitka other pine aspen

pine spruce spruces

Vest:
PacificNorthwest: Million Million MiUion Million _lillion Million Million Million Million ll4illioz, Million Million Million Million Million

Douglas-fir sub- cu. ft. ca. ft. cu. ft. ca. ft. ca. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cn. ft. cu. ft. ca. ft. ca. ft.
region ............. 113,171 107,601 59, 064 856 11,949 25, 360 13 76 195 38 10, 050 5, 570 ........ 3, 426 2,144

Pine subregion ...... 33, 023 32, 980 5, 411 16,130 4,329 508 ........ 607 2, 648 1,618 1,729 43 41 ........

Total ............. 146,194 140, 581 64, 475 16,986 16, 278 25, 868 13 683 2, 843 _ 11,779 5, 613 41 3, 426 2,146

Oregon .............. 80, 973 78, 298 42, 877 13,071 6, 936 7,492 13 _ _ 410 5, 348 2, 675 17 1, 272 1,386
Washington ......... 65, 221 62, 283 21, 598 3, 915 9,342 18,376 ........ 577 798 1,246 6, 431 2, 938 24 2,154 760

Total ............. 146,194 140, 581 64, 475 16, 986 16, 278 25,868 13 68,3 1, 656 11,779 5, 613 41 3, 426 2, 146

California ............. 66, 711 63, 664 __20, 758 11, 935 16, 099 113 6, 360 -2 ...... 1,092 ........ 7, 3O7 3, 047 36 57 2, 954
Northern Rocky

Motmtain:
Idaho ............... 21,246 21,1.39 5, 563 3, 096 3, 301 506 ........ 1,399 2, 803 1,309 3,162 107 102 ........
Montana ............ 16,143 15, 895 4, 684 2, 231 422 56 ........ 1,384 4, 077 2, 390 651 248 242 ........
South Dakota

(West) 1,287 1,287 ........ 1, 260 ........................... 27 ...................................................... , ........
Wyoming ........... 4,087 3, 969 450 720 90 ................... 630 2, 079 ................. 118 118 .................

Total ............. 42,763 42, 290 10,697 7, 307 3, 813 562 ........ 3, 440 8, 959 3, 699 3, 813 473 462 ........ 11

Southern Rocky
Mountain:

Arizona ............. 3, 700 3, 624 335 3,100 110 .................. 45 .................. 34 76 76 .................
Colorado ............ 8,037 7,470 450 990 990 .................. 3,150 1,890 ................. 567 540 27

Nevada ............. 151 .. 126 ........ 126 ............................................................... 25 25 .................

New Mexico ........ 3,683 3,136 480 1,924 323 .................. 378 .................. 31 547 547 ...............
Utah ............... 2,001 1,578 278 278 93 .................. 371 558 ................ 423 423 ................

Total ............. 17, 572 15,934 1,543 6, 418 1, 516 3, 944 2,448 ........ 65 1,638 1,611 ........ 27

Petal, West._ 27---3240 _ 262,469 97, 473 742,646 37, 706. i 26, 543 6_373 8, 067 _ 15,342 5,._55 s22;'064..I0, 771 2,150 3, 488 5,13_
2oastal Alaska .......... 18, 496 18,473 ............................ 16, 724 ........ 34 17 ........ 1,698 23 (5) (5) 2fi

7¢estern United States 1 ]
and Coastal Alaska_._ 291 736 280,942 97, 473 742,646 37, 706 43, 267 6,373 8,101 15,359 5, 355 824,662 10, 794 2,150 3, 483 5,161

Net volume in cubic feet excluding bark and in standard cords (128 cu. e Ponderosa pine. The total volume of ponderosa and Jeffrey pine in the
ft.) including bark. United States is 42,765 million cubic feet, including 119 million cubic feet of

2 Less than 0.5 million cords, ponderosa pine in the Plains Region.
3 Less than 0.05 million cords, r Excludes 119 million cubic feet of ponderosa pine in the Plains Region.

Includes 64 million cubic feet of ponderosa pine. 8 Includes about 9.5 billion cubic feet of sugar pine and western white pine.
5 Less than 0.5 million cubic feet.
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(}rowing s_;oek

Federal ownership or trusteeship
Section, region, and State

All owner-
ships National Bureau of

Total forest Indian 2 Land Man- Other 2
I agemcnt s

North: Million Million MiUion MiUion Million Million
New England: ca. ft. ca. ft. ca. ft. ca. ft. cu. ft. cu. ft.

Connecticut ........................................................ 1.304 1 .................................................. 1
Maine ....................................................... 12.601 84 49 ...................................... 35
Massachusetts ................................................. 1.871 11 ............................................... 11
New Hampshire ................................................ 4, 452 752 751 ................................. 1
Rhode Island ................................................ 161 ....................
Vermont ........................................................ 3,956 245 ........ 238 ____ ____-____--[__-__ ___ ___-_-_............. 7-

Total ................................................................ 24. 345 1.093 1.038 .............................. 55

Middle Atlantic:
Delaware ..................................................... 464 1 ............................................ 1
Maryland .................................................... 2, 899 52 ............................................... 52
New Jersey ...................................................... 952 1 .............................................. 1
New York ..................... 11.675 70 ___ 70
Pennsylvania ................... __--_-_7_-___-[--_-_-___---7_- 7._7-_ ___ 10,629 265 ....... 245-'_-_ _--I__-_- 20
West Virginia ..................................................... 7,864 669 658 ............................ I 1

Total ........................................................ 34. 483 I, 058 903 ................................ 155

Lake States:
Michigan ........................................................ 9, 912 1,183 1,119 8 3 53
Minnesota ..................................................... 7.235 1,769 1,367 3_8 16 38
Wisconsin ............................................... 8, 071 1,316 713 500 3 I00

Total .......................................................... 25, 218 4,268 3, 199 856 22 191

Central:
Illinois ............................................................... 3.050 147 122 .............................. 25
Indiana ...................................................... 3.041 96 50 .............................. 46
Iowa .......................................................... 1.183 10 1 0) .............. 9
Kentucky .................................................... 7, 834 527 380 ............................. 147
Missouri ....................................................... 5, 503 548 504 .............. (_) 44
Ohio .............................................................. 4,013 57 57 ............................. 0)

Total ........................................................ 24. 624 1,385 1,114 (_) (4) 271

Plains:
Kansas .......................................................... 954 0) 0)
Nebraska .......................................................... 462 50 ............ i8 .............. 2-'_:::_:::: :_:'--- ..............
North Dakota ................................................ 251 91 .............. 56 .............. 35
Oklahoma (West) ............................................ 337 .................................................................
South Dakota (East) ......................................... 601 259 24 229 4 2
Texas (West) ................................................... 223 ..........................................................................

Total .......................................................... 2. 828 400 72 287 4 37

Total, North ............................................................ 111,498 8. 204 6, 326 1.143 26 709

South:
South Atlantic:

North Carolina ................................................ 13. 642 876 708 25 ............. 143
South Carolina .............................................. 9. 613 628 472 ........................... 156
Virginia ............................................................... 1O.503 927 781 ............................. 146

Total ............................................................... 33. 758 2, 431 1,961 25 ............... 445

Southeast:

Alabama ....................................................... 11,713 492 404 __ 5 83Florida .......................................................... 8,152 810 525 .......... 6- 274
Georgia ...................................................... 12,692 1,045 464 ........................ 581
Mississippi ..................................................... 9,628 800 661 7 2 130
Tennessee ..................................................... 5.770 519 350 .......................... 169

Total ....................................................... 47, 955 3, 666 2.404 13 12 1, 237

West Gulf:
Arkansas ........................................ 11, 762 1,602 1,340 ............. 67 19_
Louisiana ........................................ -_'-_-'_' 11,199 327 266 2 5g
Oklahonla (East) ............................................ 1, 780 119 95 ........... 5- (_) 19i
Texas (East) ................................................. 7. 247 712 678 2 .............. 32,

Total ......................................................... 31,988 2. 760 2.379 _ 7 69 305
...... i

Total, South .......................................................... 113, 701 8, 857 i 6. 744 [ 45 81 1, 987,[

See foetnotes at end of table.
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Stales and Coastal Alaska, by ownership class and section, region, and State, January t, 19531

Growing stock Continued Live sawtimber

Federal ownership or trusteeship
State, county, State, county,
and munic- Private All ownerships and mm_ic- Private

ipal 2 National Bureau of ipal 2
Total forest Indian _ Land Man- Other -_

agement

Million Million NliUion Million Million Million Million Million Million _llillion

on. ft. cu. ft. bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.136 I, 167 I, 859 1 1 158 1,700

231132 12,3851,029 2S,2,659226 lS914.............. lib- -::::::._---::-:_ -::::--_--:::___ 7914 235297 27,2,41074°
76 3,624 10,069 1,672.-.......... :::::::::::::::::::::::_ --_-'_-_":_--_-::'_: 11 120 8, 277

9112 3, 620149 8, 165547 (3) 556 ]; ......... _ 539_---:--_i: _: ::; ::: ----:--- :: :_-- :ii (3) 17 17920 7, 812145
678 22, 574 51,525 2, 432 ] 2, 310 ................. I.............. 122 1,009 48, 084

12 '- 451 1, 234 2 ................................................. 2 34 1,198168 2, 679 6, 771 108 8 ............................... 100 399 6, 264
90 .' 861 1,660 I .................................................. 1 156 1,503

981 10,624 26, 883 107 ............................................ 107 2,043 24, 733
1, 451 8, 913 19,306 481 445 ............................. 3ff 2, 635 16,19020 130 17,10955 7,140 18,497 1, 2,58 1, 238 ...............................

2, 757 30, 668 74,351 1,957 1,691 .................................. 266 5. 397 66, 997

1,560 7,169 21,141 2. 226 2,100 13 6 107 2, 400 16, 515
2,283 3,183 12, 538 3, 012 2, 433 489 24 66 3, 078 6, 448
1,082 5,673 16,111 2, 952 1,119 1,643 5 185 1,551 11,608

4,925 16,025 49, 790 8,190 5.652 2,145 35 358 7, 029 34, 571

8 2, 895 11,694 564 468 ............................. 96 30 11,100
80 2, 865 11,671 330 t53 ___- ......................... 177 222 11,119
13 1,160 4,119 34 1 2 .............. 31 49 4, 036
39 7, 268 27, 342 1,931 1,420 ............................. 511 156 25, 255

59 4, 896 13,195 1,319 1,212 ................ 1 106 141 11, 735
133 3, 823 14, 650 187 187 ............................................. 445 14, 018

-____

332 22,907 82,671 4,365 3,441 2 [ I b-_ I,043 77,263

2 .................................... 2 ........... i_- 1,225
954 3, 371 10 ....... 6 ............................ 3, 369.............. i4- 398 1,253 1

3 157 653 238 ................ 146 1 91 411

185 332324 790880........... -167- iiiii i i iii i ii i!i i i i iiii iiiii!!!i iiiiiiiiiiiiii !!!!i!!iiiii!! 1511 612865
................ 223 730......................... 730

__ ,,

40 2. 388 7,677 423 13 316 I --li _ 42 7, 212

8, 732 94, 562 266,014 17, 367 13,107 2, 463 37 1,760 14, 520 234,127

128 12, 638 44,152 3.123 2, 566 80 .............. 477 473 40, 556
95 8,890 32, 299 1, 930 I, 400 ............................... 530 278 30,091
95 9, 481 30, 407 2, 752 2,292 .............................. 460 344 27, 311

318 31,009 106, 858 7, 805 6, 258 80 .............. 1, 467 1,095 97, 958

84 11.137 38, 211 1, 793 1,512 ................. 14 267 250 36,168
137 7, 205 23, 032 2,121 1,344 12 14 751 383 20, 528
88 11.559 36. 920 3, 965 1,577 ............................... 2, 388 275 32, 680

365 8. 463 25, 789 3, 036 2, 607 21 8 400 963 21,790
167 5, 084 15,350 1, 665 1,170 ............................... 495 426 13, 259

841 43. 448 139,30_ 12, 580 8, 210 33 36 4, 301 2,297 124, 425

59 10,101 38, 317 5, 513 4, 655 ................ 220 638 194 32, 610

(3) 7 218 515 39, 825138 10,734 41,436 1,096 871 ............. _6- 68 77 5,03522 1,639 5, 580 468 380
6 6,529 25,575 2, 925 2, 8424 .............. 79 24 22, 626

225 29,003 110,908 10, 002 8, 748 I _" " 227 1,003 810 100, 096

1,384 _ 103,460 357, 068 30, 387 23. 216 I 137 263 6, 771 4, 202 322, 479



O Powing SBOOk

Section, region, and State ] Fed_Brai ownership or tr_lsteeship.......................................................................................................... i

AllshipsOWner- N_tional Bureau of '
Total forest t:ndian 2 Land Man- Other _ I

&gOr][1oiql; 2

West: Millio_ Million Million Million Million Million

Pacific Northwest: ca. ft. cu. it, cu..ft, cu. ft. cu. ft. ca. ft.172Douglas-fir subregion ........................................ 113. 171 _. 753 41,524 1.357 10, 700
Pine subregion .................................................... 33. 023 23,142 18, 170 4, 409 532 31

Total ....................................................... 146.194 76,895 59, 694 5, 766 11.232 203

Oregon ........................................................ 80. 973 49.871 36. 825 2.170 10,876 ' _______]
Washington .... 65, 221 27, 024 22, 869 3 596 356 203'

Total ...................................................... 146, 194 76. 895 59, 694 5, 766 _. 23-2- 203

California ......................................................... 66, 711 33, 911 32, 086 656 1,092 77,

--i

Northern Rocky Mountain:
Idaho ........................................................ 21.246 14. 813 14. 284 80 449
Montana ..................................................... 16,143 10, 868 9, 941 515 398
South Dakota (West) ......................................... 1, 287 1, 0tl l, 003 .............. 7
Wyoming .................................................... 4, 087 3, 561 3,150 161 250

__

Total ....................................................... 42, 768 30, 248 28, 378 756 I, 104 I0

Southern Rocky Mountain:
Arizona ...................................................... 3, 700 3, 584 2. 727 805 2 ............. -I
Colorado ..................................................... 8,037 6,903 6, 570 33 298 51,
Nevada ...................................................... 151 38 38 .............. (9 ..............
New Mexico .................................................. 3, 688 2,491 1.990 421 50 30

Utah ......................................................... 2,0Ol 1,780 1,407 44 329 ............... I

Total ...................................................... 17.572 14,746 12, 732 1,303 676 _]

Total, West .......................................................... 273. 240 155.800 132, 890 8, 481 14,104 328

United States ........................................................ 498, 439 172,861 145, 960 9, 669 14. 211 3, 021!
_t

(3oastal Alaska ....................................................... 18, 496 18,429 17,139 13 . 1,277 ..............
All regions ........................................................... 516, 935 191,290 168, 099 I 9, 682 15, 488 3, 021

Net volume of live sawtimber in board-feet log 'scale, International _/t- January 1945 (revised 1980 issue), but the data are not directly comparable
inch rule, and of growing stock in cubic feet exeluding bark. This table is because of changes in standards between 1945 and 1952.
similar in format to table 6 of Basic Forest Statistics for the United States, 2 Because of different definitions of commercial forest land, different cruis-
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and Coastal Alaska, by ownership cla,s and section, region, and State, January 1, 1953 1--Continued

Growing stock--Continued Live sawtimber

Federal ownership or trusteeship
State, county, State, county,
and munic. Private All ownerships and munic- Private

ipal 2 National Bureau of ipal
Total forest Indian _ Land Man- Other 2

-t agement

Million Million Million Million Million Million Million Million Million Million

cu. ft. cu. ft. bd.-ft.. - bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.880 bd.-ft, bd.-ft.6, 851 52, 567 594,375 288, 403 22I, 658 6, 759 59,106 35,100 270, 872

1,068 I 8, 813 154, 501 110, 679 87, 249 20,978 2, 359 93 4, 661 39, 161

7,919 61,380 748,876 399, 082 308, 907 27,737 61,465 973 39, 761 310, 033

2, 512 28,590 433, 809 266, 780 t 196, 278 10,617 59, 885 ............... 13, 582 153, 447
5, 407 32, 790 315, 067 132, 302 I 112,629 17, 120 1,580 973 26,179 156, 586

7, 919 61,380 748, 876 399, 082 I 308, 907 27, 737 61, 465 973 39, 761 310,
033

861 31,939 t 360, 001 189, 069 178,913 3, 969 5, 817 370 4, 742 166, 190

1,763 4, 670 96, 015 65, 505 63, 220 310 1, 975 .............. 8, 818 21,692
709 4, 571 ] 55, 770 36, 350 32, 954 2, 213 1,162 21 2, 787 16, 633
66 210 3,167 2, 657 2, 638 19 181 329

186 340 12, 070 10,833 9, 420 [............ 6_- 757 28 169 1, 068

2, 724 9, 79I 167, 022 115,345 108, 232 3,151 3, 913 49 11,955 39, 722

26 140 19, 988 19,151 14, 276 4, 864 11 .............. 116 721
134 1,000 25, 394 23, 013 22, 032 192 782 7 302 2, 079

113 572 89 87 ................. 2 ............................. 483
100 1.092 15, 054 11, 201 8. 620 2, 254 226 101 350 3, 503
32 189 7, 800 7, 056 5, 461 139 1, 456 .............. 104 640

292 2, 534 68. 808 60. 510 50. 476 7, 449 2. 477 108 872 7, 426

11,796 105, 644 1,344, 707 i 764, 006 646. 528 42,306 73. 672 1,500 57, 330 523, 371

303,666 1,967,789 8117 682, 51 44, 6 73,972 10,031/ 76,052 1,079,977......... '. _ 67 89,058 88, 736 I 82, 524 61 6,151 322

• o31I" 303, 733 2, 056, 847 900, 496 f 765, 375 44, 967 80,123 10, 1, 080, 299._

ing standards, specifications, and log rules adopted by the Forest Service a Less than 0.5 million board-feet.
and other public agencies, volume estimates for these ownerships may vary 4 Less than 0.5 million cubic feet.
from actual published figures of the public agencies concerned.



TABLE 12.--Net annual growth of growing stoc]c and live sawtimber on commercial forest !and in _k,. Uni[ed Sta_e,_ and Coa_tal

Alaska_ by softwoods and hardwoods, and by section, region, and Stale_ 1952

Section, region, and State Growing stock Live sawti_nber

Total Softwood Hardwood Total Hardwood

North: Million Million Million Million

New England: cu'ft'58 I c°rdsl 0 18 88Connecticut ........................ bd.-Jt, bd.-ft.
Maine ........ 234 310 82t I 358
Massachusetts 55 / (2) 68 71
New Ham pshire ......... 132 2. 0 259 213
Rhode Island 8 (2) 9 2 7

Vermont .................. 100 1 1.0 310 104 206

Total ............... 587 t 7.0 1,857 914 943

Middle Atlantic:
Delaware ll I (2) 56 19 37
Maryland 93 I 1.0 324 59 265
New ffersey ........ 32 t (2) 81 13 68
New York___ 327 I 4.0 1,041 214 827
Pennsylvania ........ 331 I 4.0 750 93 657
West Virginia ...... 407 I 6. 0 908 72 836

Total__ 1,201 I 15.0 3,160 ] 470 2,690

Lake States:
Michigan ........... 723
Minnesota ......... 460

708

Total_ _ 2, 693 802 1,891

Central:
Illinois .............................. 494
Indiana ............................... - 495
Iowa ................................ 219
Kentucky .......................... 1,222
Missouri ............................. 741
Ohio ............................... 543

Total .............................. 3, 714

Plains:
Kansas ............................. 178
Nebraska ............................ 56
North Dakota ...................... 28
Oklahoma (West) ................... 43
South Dakota (East) ............... 38
Texas (West) ........................ 18

Total ............................. 361

Total, North ................................ _ I620 ----s_-------_ --_._1 -_i:Y -iY._- --%-_T I..... _-. __ __ . _, _. __ _. -. , 9, 599

South: =_= - ] .................. t 1, 6_6

South Atlantic:

North Carolina ...................... 802 11.8 416 6. 0 386 5. 8 2 951 1,345
7.0 I 3,u t 4.6 I 175 t 2.4 I 1:ss1

South Carolina ..................... 509 8.9 I 219 ] 3. 3 378 [ 5.6 2, 078 I, 195 I 656Virginia ................ 597
............... -- [ 1 869 -[ 1,209

Total.............................. 1,908-- 277 -- 96_-/--_1-----_ _----Y.s-_ 3,67oI-- - "'I .... -=----.=, "" _ -- _'- .., __ 3, 210

Southeast: .......Alabama ............................ 769 10. 8 ] 431 5. 7 338 5. 1 2, 770 906
Florida ............................. 458 6.4 [ 362 5. I I 96 ] i. 3 I, 625 I, 389 [ 236
Georgia ................... ......... 869 12.6 590 8 6 279 4 0 _ 3, 174 2, 370 [ 804

TennesseeMiSsissippi.................................................. : 716 I0. 2 ,] 279 3.7 [ 437 ] 6. 5 ! 1,628 ]8_67 741- 244 3 6 52 . 7 t 1192 2. 9 838 669

3,056 -- 43.6- I- 1,71"4- --_/_ t 19.8" --Total .............................. 10,035 6, 679 ] 3, 356

West Gulf: [ t ......2,253 1,220Arkansas ........................... 573 8. 2 268 3. 6 305 4.6 I, 033
Louisiana ............................ 687 9. 8 [ 292 ] 3. 9 ] 395 5.9 2, 691 I, 445 ] I, 246
Oklahoma (East) ................... 97 I. 4 [ 36 ] .5 ] 61 .9 I 286 145 [ 141

Texas (East) ........................ 486 6. 8 285 3. 8 I 201 3. 0 1,872 1,336 I 536
Total .............................. 1 _- _ 26.2- -8--_1_ --"-'--_ _I -_'_I 4,146 [ 2, 956

Total,South...... ........................... --_I---_I__ _ I _:-_.o 9, 522
. --=---- __ __

See footnotes at end of table.
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T A]_LE 12. Net annual growth of growing stock and live sawtimber on commercial forest land in the United States and Coastal
Alaska, by softwoods and hardwoods, and by section, region, and State, 1952 1--Continued

Growing stock Live sawtimber
Section, region, and State

Total Softwood ]_Iardwood Itardwood

West: Million Milliou
Pacific Northwest: cords bd.-ft.

Douglas-fir subregion ......... 55 139
Pine subregion ...................... 4

Total ........................ 55 143

79Oregon .............................. ] 64Washington ............................

Total_._ 55 ] ] 143

California ................................ . .. _ _ ..... -- _-- _ =---= , ,- -,._:__

Northernidaho_ROckyMountain: I _ i 2 ............ 1,139 1,135 4Montana ............................ 8 247 229 18

Total.... 501 -- ,21............I 1,_-1 1,508j
Southern Rocky Mountain: 134 i 132 2Arizona ......................... ____ 27

Colorado ............................ 96 14 241 ] 224 I 17
Nevada ............................. (4)

New Mexico ........................ 62 10 30Utah ............................... 37 ! 35 2

Total ............................. 194 [ 728] 677 51

Total, West ................................ 264

United States .............................. 6, 981 ............ I 19, 385
Coastal Alaska ............................. 32 1

All regions .................................. 14, 243 , _........... 19, 386

1 Net growth of live sawtimber in board-feet log scale, International _A-inch 2 Less than 0.5 million cords.
rule, and of growing stock in cubic f_t excluding bark and in standard cords 3 Less than 0.05 million cords.
(128 cu. ft.) including bark. Equivalent net annual growth in cords not 4 Less than 0.5 million cubic feet.
shown for the West and Coastal Alaska. _ Less than 0.5 million board-feet.

This table is similar in format to table 7 of Basic Forest Statistics for the
United States, January 1945 (revised 1950 issue), but the data are not directly
comparable because of changes in standards between 1945 and 1952.
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TABLE 13. -7'imber prod_c_s ou_2ut in Zk¢ ,..J_l,_._:..__' .... ,_:/_vs a._.d, (._/oas_ff A_a_/c_....... by _e[_cted p';'oducts aria scffhzoods _nd, hard-
'wood__ and b2 scc/',,_,on, 7"e_,ion_ az_d &'tsb.: of 07°{g{7_, 2852 '

Saw logs (for lumber, e_e.) ] :[>ulpwood Veneer logs snd bol_s I All oth_r produe_sSection, region, and
State

Hard.- ff'ot_l Softwood /-/ard- _i_otal Softwood t_[_rd- Softwood _[ard_

wood I t w°°a wood wood
--i ...... 1 _............

North: Thousand Number Number t Number Thou_andl Thousand Thousand Thousand
New England: bd.-ft, cords ] cords t cords bd.-ft, t bd.-ft, cu. ft.

Connecticut_ 15,394 6,034 I 2, 954 t 3, 080 ............. I .......... 8, 852
Maim 101,879 1,916, 388 I I, 578, 344 338, 044 37, 787 t............ 20, 841
Massachusetts .......... 29, 291 18,615 t 11,095 [ 7, 520 [.......... i.......... 9, 604
New IIampshire ...... 38, 928 249, 784 ] 169. 612 80,172 14, 055 ].............. 12, 369
Rhode Island 2, 348 i 5, 000 _ 2, 745 I 2, 255 ].......... I........... 984

Vermont 99, 470 i 211,721 I --_ ---_----_178'651 33, 070 14, 611 2 16, 705
Total. 287, 310 i 2,407, 542 [ t,943,401 J 464,141 I 66.453 I _ 69. 355

Middle Atlantic: I
Delaware__ 7, 553 I 35, 581 35, 581 3. 648 I 3, 582 4, 032 1,999
Maryland 103, 256 9L 700 74, 542 17,158 9. 873 I 9, 807 30, 366 21.168
New Jersey ..... 19, 402 86, 992 56, 551 30, 441 2. 033 I 656 I 1,377 9,114 6, 560
New York_ 285. 642 411,262 347, 494 63, 768 19.118 I 19,118 74, 549 59. 664
Pennsylvania_ _ 322, 567 366, 836 78, 908 287, 928 4. 715 I 4, 715 91,581 86, 563
West Virginia .......... 426,171 87,846 12,093 75,753 2.4461 2,446 51,588 51,493

Total ........... 1,164,591] 1,080,217 t 605,169 475,048 41.8331 7881 41,045 ]--_ 227,447

Lake States:
Michigan ...... 374, 010 : 744. 628 455, 627 289, 001 36. 208 I 160 I 36, 048 144, 825 [ 27,159 i 117, 666
Minnesota_ _ 92, 450 i 921,282 662, 367 258, 915 7. 256 I 7, 249 95, 796 I 27, 944 67, 852

249,150 ' 565, 283 277, 350 287, 933 26. 980 I 172 [ 26, 808 145, 332 { 17, 708 127, 624

Total ......... 715, 610 2, 231,193 I 1,395, 344 835, 849 70. 444 I 339 I 70, 105 385, 953 I 72, 811 313,142

Central: 45,000 ............109,340 45, 000 9. 280 I 9, 280 32. 056 I.......... 32. 056
Indiana 189,919 12,000 1........... 12, 000 10. 125 t 10,125 32. 335 I 92 32, 243
Iowa_ 53,845 1,000 t........... 1, 000 4. 219 I 4, 219 18. 703
Kentucky 470, 250 30,000 ] 2,100 27, 900 10.907 I 327 I i0, 580 129, 255 [ 3, 321 125, 934
Missouri ...... 170,055 12,000 3, 480 8, 520 8. 437 I 8, 437 90, 324 [ 1, 842 88, 482
Ohio ......... 246,358 35,000 ........... I 35, 000 10.125 I 10,125 32, 932 [ 1 32, 931

Total__ 1,239, 767 135,000 5, 580 I 129, 420 53.093 t 327 I 52, 766 I 335, 605 ! 5, 256 330, 349
Plains:

Kansas 17,565 2, 531 I 2, 531 9, 710 .......... 9. 710
Nebraska. 3, 652 1.687 I 1,687 4, 080 135 3, 945
North Dakota_ _ 2, 350 4, 585 I 104 4. 481
Oklahoma (West) ...... 6, 000 261 23, 415 I 875 22, 540
South Dakota (East). 989 1,491 727 764
Texas (West) .......... 15,000. 7, 706 7, 706 782 72, 952 5, 652 67, 300

-- [ --
Total ......... 45, 556 7, 706 7, 706 5. 261 I 5, 261 116, 233 I 7, 493 108, 740

Total, North ...... 3,452,834 5,861,658 t 3,957,200 1,904,458 I 237.084 I 1.456 I 235,628 11,219,726 i 170,693 1,049,033

South: [....................................... i

South Atlantic: 1 1,366,131 1,119,088 LNorth Carolina ....... I 2, 068, 598 1, 450, 294 618, 304 ! 247, 043 98. 746 I 9. 419 I 89, 327 334, 028 i 178, 317 155, 711
South Carolina ....... 1 1,684,001 278,805 ! 1,309,326 I 1,151,245 158,681 104.643 t 3,081 I 101,562 156,235 I 92,730 63,505

Virginia ............... I 1,313, 228 805, 196 222, 391749, 853 563, 375 i 1,078,167 I 855, 776 35. 301 t 1. 562 I 33, 739 215, 545 I 99, 775 115, 770
I i l--

Total ............... 4,465,827 3,005,343 1,460,484 i 3,753,624 3,126,109 627,515 238.690J 14.062 ] 224,628 705,808 I 370,822 334,986

Southeast:
Alabama .............. 1, 710, 000 1,169, 000 541,000 I, 608, 681 I, 583, 704 24, 977 60.864 t 348 I 60, 516 196, 061 93,132 102, 929
Florida .......... 558, 533 525, 954 32, 579 _ I, 598, 210 1,584, 952 13, 258 67. 917 t 8. 366 ] 59, 551 66, 834 50, 265 16, 569
Georgia ............... 2, 420, 533 1,923,113 497, 420 ! 2, 534, 753 2, 413, 959 120, 794 111.479 I 1, 597 ] 109,882 240, 894 I 149, 580 91,314
Mississippi ............ 1,271,000 719, 000 552, 000 i 1,867, 266 1, 385, 005 482, 261 81. 558 I 8,173 I 73, 385 268, 070 69, 302 198. 768
Tennessee ............. 557, 000 173,840 383, 160 i 268, 438 114, 514 153, 924 9. 569 I 206 I 9, 363 193,526 28,180 165, 346

Total ................ _,5_ 4,---510,90------_2,0%6,159 i-7,877,348 7,082,134 _-_1,387 18,690 312,697 965,385 _ 574°926

West Gulf: _-- .............. --
Arkansas ............. 985, 000 575, 000 410, ut_ 620,156 533, 938 86, 218 I 44, 865 I.......... I 44, 865 199, 625 I 57, 781 I 141,844
Louisiana .............. 955, 000 511,000 444, 000 1,237, 264 I 1,103, 976 133, 288 45,126 1,826 43, 300 197,192 70, 922 126, 270
Oklahoma (East) ..... 62, 000 43, 000 19, 000 34, 870 i 34, 870 .......... 348 .......... 348 38, 350 8, 095 30, 255
Texas (East) .......... 1,153, 000 965, 000 188, 000 1,152, 212 I 1,091,690 60, 522 I 60, 690 3,043 57, 647 130, 774 80, 835 49, 939

Total ............... -_,1_ 2, 094, 00--------_1,061,000 3_44,502 1[-2--,764, 474 280,028 1[---_1,029 4,869 I 146,160 565,941 _ 348;308

Total, South ....... ....... 1_, 13"7_8-93--9, 610, 2---_ t,5---27,64------_14, 675, 474- 1-_,972. 71-------_1, 702, _ 721,106 I_ 683....... 485 t2 237 l_l 978 _-I1 I, 258, 220

See footnotes at end of/:able.
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TABLE 13. Timber products output in the United States and Coastal Alaska, by selected products and softwoods and hard-
woods, and by section, region, and State of origin, 1952 1--Continued

Saw logs (for lumber, etc.) Pulpwood Veneer logs and bolts All other products
Section, region, and

State Softwood Hard- tiard- Total Itard-
wood wood wood

Thousand Thousand

West: bd.-ft, cu. ft. ca. ft.

Pacific Northwest:
Douglas-fir subregion_ i, : 1 .......... 636, 411 795
Pine subregion ........ 127, 964 ......

Total ............... 1, : 1, 229, 754 I__-_--...... t 764, 375 795

Oregon ............... 7, : 948. 875 I 530
Washington .... _...... 13, ; 280. 879 I 265

Total .............. 21, 1, 229, 754 ] 795

California .............. 270, 842 ] 4, 696

Northern Rocky Moun- Irain:
Idaho ................. [, 155,998 I 1,155, 813 185 t 1,688 8. 525 ] 45. 835 [ 208
Montana .............. 691,001 [ 691,001 22. 410 t 1,2323. 212 t 166
South Dakota (West) _ 39, 997 [ 39, 997 .......... ] 3. 447 I 156
Wyoming ............. 77, 999 ] 77, 999 .......... [

Total.............. _64,995r_,964,s10_ 1,_ 8.5251 74.904, 1.762
Southern Rocky Moun- II

rain: I 20. 726 I 6, 921
Arizona ............... 239, 997 I 239, 997

Nevada ................ 1,005 1, 005 296 I--
New Mexico .......... 110, 993 110, 993 17, 656 t - --5-7_)0
Utah ................. 35,003 I 34, 478 525 2. 875 I_ 490

Total ................ 555, 998 J. 555, 333 _ 665 i 55. 975 I 14, 246

Total, West. 49, 911 ,_1 1,036, 209 ] 21,499

United States ............. _ 3, 657,1262, 467, 311 _ 198 919,113 ' -_, 328, 752
Coastal Alaska ............ 2, 846 .......... I 25 25 .......... 135

Allregions ................ 25,067,779 21,410,653 3_}2_7,336 II-_8,223 919,113 _2,188,677 2,328,887

Estimates of timber products output include both roundwood and plant timbers, and various miscellaneous products like box and shingle bolts, ex-
residues. The output from roundwood is according to States and regions celsior bolts, turnery, dimension and handle stock, chemical wood, etc., are
where the logs, bolts, and other round timbers cut for various products grouped because their combined output represents only a comparativelysmall fraction of total timber products output.originated, and not necessarily where they were processed into lumber, pulp,
veneer, or other manufactured products or used in round form as poles, piling, Volumes are in units of measure commonly used by the Bureau of the
posts, etc. The volume of plant residues such as used for fuelwood or chipped Census, the trade, or other agencies reporting volume of output, i. e., saw logs
for pulp is, however, according to States and regions where used. for lumber, timbers, sawn ties, etc., in board-feet lumber tally, pulpwood in

The output of fuelwood, although second to saw logs on a cubic-volume standard cords (128 ca. ft.) including bark, and veneer logs and bolts in board-
basis, is included with the "all other products" group because estimates are feet log scale. Volumes for other products are shown in cubic feet excluding
likely to be considerably in error for individual States. Other products bark.
including cooperage logs and bolts, poles and piling, posts, hewn ties, mine



All products Saw lo_s (for lumber ctc°)
Seetion, region, and State

I
Total Softwood Hardwood Total Softwood

North: Thousand Thousand Thousand Thousand Thousand
New England: bd.-ft, bd.fft. bd.-/t, bd.-ft, bd.-ft.

Connecticut ........................................................... 18.992 6.191 12,711 t8, 383 6.137
Maine ............................................................ 1,032. 312 860. 081 172.231 490.285 41l. ,534
Massachusetts....................................................86,157 61.760 24.397 81,812 59.256
New Hampshire ..................................................343.338 274,093 69.245 253.926 223,787
Rhode Island......................................................2,210 131 2.079 i.963 118
Vermont ........................................................... 285. 537 178. 662 106.875 212.202 134, 905

Total ............................................................ 1.768. 456 1.380. 918 387. 538 1,058, 571 835. 737

Middle Atlantic:
Delaware ........................................................... 40, 374 28. 379 11.995 24.995 18. 855
Maryland ......................................................... 249, 063 119. 316 129.747 182.717 94. 474
New ;fersey ....................................................... 33, 743 11.098 22. 645 16.927 2. 242
New York ........................................................ 630, 415 224. 936 405. 479 474.200 168, 300
Pennsylvania ..................................................... 427. 769 99. 941 327. 828 343. 908 86, 947
West Virginia ..................................................... 413, 552 23. 861 389. 691 354. 056 22. 495

Total ............................................................ I, 794, 916 507, 531 1.287, 385 1,396, 803 393, 313

Lake States:
Michigan ......................................................... 594, 391 155, 837 438. 554 419. 1I0 93. 222
Minnesota ......................................................... 242, 392 124. 488 117.904 156.248 84, 771
Wisconsin .......................................................... 403. 624 103, 634 299, 990 272, 951 71,174

Total ............................................................. 1.240, 407 383, 959 856. 448 842. 309 249,167

Central:
Illinois ........................................................... 172, 959 594 172. 365 130,069 594
Indiana ............................................................ 268, 801 346 268, 455 207, 614 346
Iowa ............................................................... 76, 219 I, 071 75, 148 55. 460 I, 071
Kentucky ........................................................ 694, 812 48, 958 645. 854 517. 280 46, 550
Missouri ............................................................ 315, 504 31.988 283. 516 184.434 26, 636
Ohio ............................................................... 280, 675 2, 499 278, 176 228, 901 2, 499

Total ............................................................. 1,808. 970 85, 456 1,723, 514 1,323, 758 77, 696

Plains:
Kansas ............................................................ 27. 742 33 27, 709 17. 775 33
Nebraska ........................................................... 10,206 1, 448 8, 758 4, 383 694
North Dakota .................................................... 4; 703 67 4, 636 2. 066 ................
Oklahoma (West) ................................................. 10.686 44 10, 642 6, 087
South Dakota (East) ............................................. 786 ................ 786 786 ................
Texas (West) ....................................................... 39, 409 10, 647 28, 762 24, 944 9, 728

Total ............................................................. 93, 532 12, 239 81,293 56, 041 I0, 455

Total, North ................................................................. 6. 706. 281 2, 370,103 4, 336,178 4, 677, 482 1,566, 368

South:
South Atlantic:

North Carolina ..................................................... 2, 381.496 1.541. 970 839, 526 1,878,136 1, 248, 703
South Carolina .................................................... 1,410. 637 952. 658 457. 979 977. 097 693, 274
Virginia ............................................................ 1,560, 032 865, 305 694, 727 1, 219,139 645, 623

Total ................................................................. 5, 352,165 3, 359, 933 I, 992, 232 4, 074,372 2, 587, 600

Southeast:
Alabama ......................................................... 2, 377, 047 1,497, 633 879. 414 1, 685,899 1,137,135
Florida ........................................................... 930, 546 807. 643 122.903 486,011 452, 846
Georgia ........................................................... 2, 899, 327 2,198, 796 700.531 2,162,173 1, 655, 800
Mississippi ........................................................ 2, 211, 431 986,159 I, 225,272 I, 259,323 699, 402
Tennessee ........................................................... 992, 835 233, 889 758,946 557, 761 169,100

Total ............................................................. 9, 411,186 5,724, 120 3, 687,066 6,151,167 4,114, 203
-= ._

West Gulf:
Arkansas ......................................................... 1,551, 784 684, 512 867, 272 975, 211 559. 327
Louisiana ......................................................... 1,595, 472 749, 438 846, 034 947, 443 497, 071
Oklahoma (East) ................................................. 141,549 52,104 89, 445 61,101 41,828
Texas (East) ...................................................... 1,546, 406 1,150, 323 396, 083 1,129, 394 938, 696

Total ........................................................... 4, 835, 211 2, 636, 377 [ 2.198, 884 3,113,149 2,036, 922

Total, South__ 19, 598, 562 11,720, 430 7, 878,182 13, 388, 688 8, 738, 805:__

See footnote at end of table.
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Alaska, by selected products and sqftwoods and hardwoods, and by section, region, and State of origin, 1952 1

Sawlogs (forlumber etc.) Pulpwood Veneer logs and bolts All other products
Continued

Hardwood Total Softwood Hardwood Total Softwood I Hardwood Total Softwood It_rdwood

- Thousand Thousand ThousandThousand _ousand Thousand Thousand Thousand Thousand Thousand

bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd. _t. bd.-ft, bd.4t. bd.-lt.12.246 35 ................. 35 484 54 430
78,751 493.679 443,982 49.697 39.226 ............... I 39,226 9,122 4,565 4,557
22.556 3,487 2,106 1.381 ......... 858 398 460

1.845 141 _._ .............. 141 ................ ______. ___________________.____,_______ 106 13 93
77,297 49,208 42.944 6, 264 15.388 ............... 15.388 8,739 813 7, 926

222.834 607,186 531.150 76. 036 69.554 ................ I 69, 554 33,145 14,031 19.114

6.140 5.382 5.382 .............. 3,736 80 3.656 6,261 4,062 2,199
88. 243 13,717 11,276 2.44l 10.124 81 10.043 42,505 13,485 29,020
14,685 9,729 7.692 2.037 2,167 712 1.455 4,920 452 4.468

305.900 68.848 54.765 14,083 20.652 ............... 20. 652 66.715 1,871 64, 844
256,961 48.606 12.994 35.612 5.072 ................. 5,072 30.183 .............. 30,183
331.561 13,677 1,347 12.330 2.531 2.531 43,288 19 43,269

1,003,490 159.959 93,456 66.503 44.282 873 43,409 193.872 19,889 173,983

325, 888 56. 511 46.113 10. 398 4l, 861 190 41,671 76.909 16,312 I 60. 597

65, 477 35.149 25.833 9. 316 8. 375 8 8, 367 48, 620 13,876 ] 34. 744

201,777 36.180 25, 738 10, 442 31.179 205 30, 974 63. 314 6, 517 56, 797

593.142 127.840 97.684 30.156 81.415 403 81,012 188.843 36, 705 152,138

129,475 637 ................ 637 13.205 .................. 13.205 29.048 ................ 29,048
207.268 47 ................ 47 14.405 ................. 14.405 46.735 .............. 46, 735
54,389 ................................................... 5.555 ................ 5,555 15.204 ............. 15.204

470, 730 778 128 650 14.102 390 13, 712 162.652 1,890 160, 762
157,798 2,035 ............... 2.035 10.395 .................. 10,395 118,640 5,352 113,288
226,402. 1,307 ................ 1.307 12.572 ................ 12,572 37,895 ............. 37,895

1,246,062 4,804 128 4,676 70. 234 390 69,844 410,174 7,242 402, 932

17,742 3.333 ................ 3,333 6,634 .............. 6,634..................................................

3,689 2, 222 .................. 2,222 3,601 754 2, 847
2.066 ................................................................................. 2,637 67 2,570
6,087 .............................................. 436 ................ 436 4,163 44 4,119

786 .............................................................................................................................................
15, 216 689 689 ............... I, 315 ................ i. 315 12, 461 230 12,231

45, 586 689 689 ............... 7,306 .................. 7.306 29,496 1,095 28,401

3,11L_- 900, 478 723,107 177, 371 272, 791 1,666 271,125 855,530 78, 962 776, 568

629, 433 213. 827 187, 007 26, 820 133, 579 11,380 122,199 155. 954 94, 880 61,074
283. 823 208, 566 191.207 17,359 140.197 3,638 136, 559 84, 777 64,539 20,238
573,516 170,371 142.150 28. 221 47.400 1,853 45,547 123,122 75,679 47,443

1,486,772 592,764 520.364 72.400 321,176 16.871 304,305 363,853 235,098 128,755

548, 764 144, 742 141,639 3, 103 88, 559 354 88,205 457, 847 218,505 239, 342
° 33,165 265.575 265;456 119 92.250 10,198 82,052 86, 710 79,143 7, 567

506,373 414. 310 401,425 12,885 149, 025 1,885 147,140 173. 819 139, 686 34,133
559. 92l 205. 205 123, 586 81,619 115. 652 8,386 107, 266 631, 251 154, 785 476, 466
388, 661 29, 519 10, 242 19.277 13, 867 215 13, 652 391, 688 54, 332 337, 356

2,636,884 1,059,351 942.348 117,003 459,353 21,638 438,315 1,741,315 646.451 1,094,864

415, 884 61,243 47, 355 13,888 65,383 ................. 65, 383 449, 947 77,830 372, 117
450, 372 120, 758 98.680 22, 078 65.645 1,873 63, 172 462, 226 151,814 310, 412
19,273 3,118 3.118 505 ................ 505 76,825 7,158 69,667

190. 698 106,918 97, 537 .......... 9(38i- 87, 251 3,112 84, 139 222, 843 110,978 111,865

1,076, 227 292,037 246.690 45, 347 218,184 4, 985 213,199 1,211,841 347, 780___!. 864, 061

4,599,883 I 1,944,152 1,709,402 234,750 . 998,713 42,894 955,819 3,317,009 1,229,329 I 2,087,680



TABL_ 14.--Ti_nber cut from live ;_a;wfim_,_, ,_on comrne+rcial ./',,z°esf lt_nd i_,,;;',t_._ 2 !ni,!_j;:7 ;D<faLes and Cr_staf Ala,sk, a, _JY

All procl_c_s Saw logs (for lumber e'tc_)
Section, region, and Sta_e

[ Total Softwood Itardwood Total Softwood

.! .............................

West: Thousand Thousand I Thousand Thousand Thousand
Pacific Northwest: bd.-ft, bd.-ft. _ bd.-ft, bd.-ft, bd.-ft.

Douglas-fir subregion ............................................... 12, 220, 815 12,169, 523 51,292 8, 989, 826 8, 971.166
Pine subregion ..................................................... 2, 04% 86t 2, 049, 718 143 1,957, 740 1,957, 740

Total ........................................................... 14. 270. 676 14. 219. 241 51. 435 I0, 947, 566 10, 928, 906
.....................

Oregon ............................................................ 9, 808, 242 9, 790. 998 17. 244 8.171.549 8,163, 091
Washington ....................................................... 4, 462, 434 4, 428, 243 34,191 2, 776, 017 2, 765, 815

Total ........................................................... 14, 270, 676 14. 219. 241 51,435 10,947, 566 10, 928, 906

California ............................................................. 5, 724,198 5. 704,180 20. 018 ] 5.281.982 5, 266, 878

Northern Rocky Mountain:
Idaho ............................................................. 1,124, 566 1,123. 570 996 1,054, 616 I, 054, 415
Montana .......................................................... 663, 734 662, 902 832 613, 851 613.851
South Dakota (West) ............................................. 40, 800 40, 574 226 37, 516 37. 516
Wyoming ......................................................... 69, 916 69, 777 139 64, 871 64, 871

Total ........................................................... I, 899, 016 i, 896, 823 _-_____ 2.193 I, 770, 854 I, 770, 653

Southern Rbcky Mountain:
Arizona ........................................................... 254, 725 254,142 583 254,142 254,142
Colorado ......................................................... 145, 307 142, 210 3, 097 130,745 130, 599
Nevada ........................................................... 1,077 1,077 ........... 1,047 1,047
New Mexico ...................................................... 114, 384 114, 384 .......... 114.384 114, 384
Utah ............................................................. 39, 511 37,180 2. 331 36, 384 35, 834

Total ........................................................... 555, 004 548, 993 6, 011 536, 702 536. 006

Total, West .................................................................... 22, 448, 894 22, 369, 237 79, 657 18,537,104 18, 502, 443

United States ............................................................. 48, 753, 737 36, 459, 770 12, 293, 967 36, 553, 274 28, 807, 616
Coastal Alaska ........................................................... 86. 092 86. 092 ................ 82, 924 82, 924

&ll regions ..... ............................................................ 48, 839, 829 36. 545, 862 12, 293, 967 36, 636,198 28, 890, 540

Estimates of timber cut include logging residues as well as saw-log ma- because estimates are likely to be considerably in error for individual States.
terial removed as timber products. Timber cut for fuelwood, although Other products, including cooperage logs and bolts, poles and piling, posts,
third in volume next to pulpwood, is included in "all other products" hewn ties, mine timbers, and miscellaneous products like box and shingle

TABLE 15. Timber cut from growing stock on commercial forest land in the United States and Coastal

All products Saw logs (for lumber etc.)
Section, region, and State

Total . Softwood Hardwood Total SoftwoodNorth: Thousand Thousand Thousand Thousand Thousand
New England: cu. ft. ca. ft. cu. ft. ca. ft. ca. ft.

_: Connecticut ..................................................... - 9, 010 I, 981 7, 029 4, 297 I, 413
Maine ........................................................... 284, 819 221.687 63.132 115. 997 95, 081
Massachusetts ................................................... 25, 696 15, 542 10,154 19. 593 14,151
New Hampshire ................................................. 98, 280 74, 517 23,763 65,136 56, 917
Rhode Island ..................................................... i, 321 294 I. 027 440 28
Vermont .......................................................... 81.092 47.061 34,031 51,983 31.810

Total ............................................................ 500. 218 361.082 139.136 257. 446 199, 400

Middle Atlantic: l
Delaware ......................................................... II, 480 8, 646 2, 834 6. 308 4, 967
Maryland ......................................................... 64, 159 32. 744 31,415 41. 423 23, 696
New Sersey ....................................................... 13. 356 5, 627 7. 729 3. 974 821
New York ...... : ................................................. 140, 570 51,301 89. 269 91.941 33,133
Pennsylvania ..................................................... 130, 886 24, 984 105. 902 73, 807 18. 523
West Virginia ..................................................... 108. 848 6. 202 IO2.646 77. 503 5,191

Total ........................................................... 469, 299 129, 504 339, 795 294, 956 86. 331

Lake States:
Michigan .......................................................... 215, 510 67, 045 148. 465 92, 220 20, 808
Minnesota ........................................................ 148, iii 78, 511 69. 600 37, 775 18, 929
Wisconsin .......................................................... 173. 549 43. 010 130. 539 64, 687 15, 893

Total ........................................................... 537,170 188. 566 348. 604 194.682 55, 621

Central:
Illinois ............................................................. 37. 955 92 37, 863 19.809 92
Indiana ........................................................... 52, 076 145 51, 931 33. 285 53
Iowa .............................................................. 16,970 165 16,805 9. 396 165
Kentucky ......................................................... 161,566 I0,134 151, 432 83, 001 7, 320
Missouri .......................................................... 83, 504 5, 969 77, 535 31, 916 4, 050
Ohio .............................................................. 53,071 406 52. 665 37. 004 404

Total ........................................................... 405,142 16, 911 388, 231 214, 411 12,084

See footnote at end of table.
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,selected products and softwoods and hardwoods, and by section, region, and State of origin, 1952 1 Continued

I Saw logs (for
lumber etc.)-- Pulpwood Veneer logs and bolts All other products

Continued

Hardwood Total Softwood I Hardwood Total Softwood Hardwood Total Softwood ttardwood

Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousaad
bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.

18, 660 1,695, 397 1, 667, 305 28, 092 1,176, 240 1.176, 240 .............. 359, 352 354, 812 4, 540
................ 37, 923 37, 780 143 14,368 14, 368 ............... 39, 830 39, 830 ..............__

18, 660 1,733, 320 1.705, 085 28, 235 1,199, 608 1.190. 608 ............... 399,182 394, 642 4, 540

8, 458 531,998 526, 497 5. 501 924. 005 924. 005 .............. 180, 690 177, 405 3, 285
10, 202 1,201,322 1,178, 588 22, 734 266,603 266, 603 .............. 218, 492 217, 237 I, 255

18, 660 1,733, 320 1,705, 085 28, 235 1, 190,608 1,190, 608 .............. 399, 182 394, 642 4, 540

15,104 53, 914 53, 574 340 332,181 331,659 522 56, 121 52. 069 4, 052

201 33,191 32, 397 794 8, 797 8, 797 .............. 27,962 27, 961 1
................. 25, 748 25, 748 ............................................................. 24,135 23, 303 832
................ 132 132 .................................................................. 3,152 2, 9_6 226
................ 497 497 ............................................................. 4, 548 4, 409 139

201 59, 568 58, 774 ...... 794 8(_7 8, 797 ................ 59. 797 58, 599 I,198

583 583

.................................................................................................................... 30 30 ..............

34, 661 1.846. 802 1.817, 433 29, 369 1,531,586 1,531,064 522 533, 402 518, 297 15, 105

7,745, 658 4, 691.432 4. 249,942 441,490 2, 803,090 1, 575,624 1, 227, 466 4, 705, 941 1,826, 588 2, 879, 353
1.833 1.833 ................ 31 31 .............. 1. 304 I, 304 ..............

7,745, 658 4, 693,265 4, 251,775 441,490 2, 803, 121 1,575, 655 1, 227, 466 4, 707, 245 1, 827, 892 2, 879, 353

bolts, excelsior bolts, turnery, dimension and handle stock, chemical wood, fraction of the total for all products. Volumes refer to live sawtimber in-
etc., are grouped because their combined cut is only a comparatively small ventory and are in net board-feet log scale, International _4-inch rule.

_laska, by selected products and softwoods and hardwoods, and by section, region, and State of origin, 1952 '

Saw logs (for
lumber etc.)-- Pulpwood Veneer logs and bolts All other products

Continued

Hardwood Total Softwood tIardwood Total Softwood Hardwood Total Softwood Hardwood

Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand

ca. ft. cu. ft. cu. ft. ca. ft. cu. ft. cu. ft. ca. ft. cu. ft. cu. ft. cu. .It.2,884 445 222 223 4, 3, 922
20,916 151,170 124,337 26,833 .......... _,__ :]::::]:_:::]]_] ........ _,__ 268 3469.752 2,269 7,483

5,442 1,356 829 527 .......... 2[_i" ::::------::::--]:--: ........ 2,(_7" 4,747 562 4, 1858,219 19,473 13,600 _,873 t _0,764 4,o00 6,764
412 367 2o_ 162 .......... _,_.I:::::::::::_:::: ........ _:933- 514 61 45820,173 16,607 14,187 2, 420 9, 569 1, 064 8, 505

58, 046 189. 418 153,380 36, 038 _ -__ - "- _, 7-_" 39, 614 8, 302 31, 312

I, 341 2, 509 2. 509 ............... 732 13 719 I, 931 I. 157 774
17, 727 6, 541 5, 258 1,283 1, 917 14 1,903 14, 278 3, 776 10, 502
3,153 6, 389 4,091 2, 298 423 133 290 2, 570 582 1, 988

58, 808 22, 218 17, 225 4, 993 3,970 ................ 3, 970 22, 441 943 21, 498
55, 284 27, 601 6,092 21.509 957 .............. 957 28, 521 369 28,152
72. 312 7, III 981 6,130 530 .............. 530 23, 704 30 23, 674

208, 625 72, 369 36,156 36, 213 8, 529 160 8, 369 93, 445 6, 857 ] 86, 588

71,412 59, 719 35. 568 24,151 7, 201 34 7,167 56, 370 10,635 I 45, 735

18. 855 73, 299 51,665 21. 634 I, 438 1 1, 437 35, 599 7, 925 27, 674
48, 794 45. 863 21, 613 24, 250 5,366 38 5, 328 57, 633 5, 466 52,167

139,061 178, 881 108, 846 70. 035 14,005 73 13, 932 149, 602 24,026 125, 576
}

19, 717 2, 567 ................ 2, 567 2,173 ................ 2,173 13, 406 ] 13, 406
33, 232 744 ................ 744 2, 313 ................ 2, 313 15, 734 ........... 92- 15, 642

9,28_ 62 ................ 62 942 ................ 942 6.570 ........ _,_8-I _,570



'TA',_Ls ]:_x--Timbe cut from ¢];,_ow'i'+z_e_oclc on com'm, eT"cia[ ...... _a",._..,.i g_e (?.','uit .

All procluegs Saw lo_s for lumber etc.)
Section, region, and State

Total Softwood }-lardwood Tota? Softwood

North--Continued Thousand Thousand Thousand Thousand Thousand
Plains: cu. ft. cu. ft. cu. ft. cu. ft. ca. ft.

Kansas ................................................................... 7. 773 5 7. 768 3. 116 5
Nebraska .......................................................... 2. 936 242 2. 694 753 107
North Dakota ......................................................... 3. 243 68 3. 175 447
Oklahoma (West) .................................................... 2, 911 170 2. 741 1.314 _- - ........
South Dakota (East) ............................................. 154 19 135 135 _
Texas (West) ..................................................... 11,087 3. 456 7. 631 5. 147 1.863

Total ............................................................. 28. 104 3. 960 24. 144 10. 912 1,975.....................

Total, North ................................................................ 1,939, 933 700. 023 1,239, 910 972. 407 355, 411

South:
South Atlantic:

North Carolina ................................................... 646, 803 415, 470 231.333 398. 308 267, 289
South Carolina ................................................... 380, 165 261.598 118. 567 207. 477 148, 398
Virgmia ........................................................... 427, 980 238. 788 189.192 257, 577 138,198

Total ............................................................ 1,454. 948 915. 856 539, 092 863. 362 553. 885

Southeast:
Alabama ............................................................ 581.812 370. 657 211.155 336.161 217. 732
Florida ............................................................ 251.793 224. 483 27.310 103. 837 96, 933
Georgia ........................................................... 749, 662 573. 051 176.611 459. 833 354. 430
Mississippi ........................................................... 569. 748 257, 544 312. 204 254. 753 133. 917
Tennessee ..................................................... 252, 444 53, 418 199. 026 116, 256 32, 379

Total ........................................................... 2, 405. 459 1,479,153 926.306 1,270, 840 835. 391

West Gulf:
Arkansas_ 380, 386 164, 617 215. 769 196. 849 107. 097
Louisiana .......................................................... 405.140 198, 565 206. 575 192. 371 95.176
Oklahoma (East) ................................................. 39, 077 13,351 25.726 12,168 8. 009
Texas (East) ...................................................... 368, 243 274, 568 93,675 220, 891 179, 736

Total ............................................................ 1.192, 846 651.101 541.745 622, 279 390, 018

Total, South__ 5, 053. 253 3, 046,110 2,007,143 2, 756, 481 I, 779, 294

West:
Pacific Northwest:

Douglas-fir subregion ............................................... 2, 031,275 2,022, 525 8, 750 1,495, 973 l, 492, 797
Pine subregion ....................................................... 359, 271 359; 249 22 340. 995 340. 995

Total .................................................................... 2, 390. 546 2, 381,774 8, 772 1,836. 968 1,833. 792

Oregon ................................................................ 1,608. 676 1, 605, 871 2.805 1,347, 394 1,346, 018
Washington ....................................................... 781,870 775, 903 5,967 489, 574 487, 774

Total ............................................................... 2. 390, 546 2, 381,774 8. 772 1,836, 968 1,833, 792

California ............................................................... 931,536 920.389 11,147 862. 611 853, 295

Northern Rocky Mountain:
Idaho ............................................................... 188, 268 187. 952 316 170.119 170, 086
Montana .......................................................... 117, 688 I16, 841 847 96. 684 96. 684
South Dakota (West) ............................................ 8, 506 8, 454 52 7i 131 7,131
Wyoming .......................................................... 14, 631 14, 589 42 12. 705 12, 705

Total ............................................................... 329, 093 327, 836 1,257 286, 639 286, 606

Southern Rocky Mountain: 601

Arizona ........................................................... 41,676 41,416 260 41,313 41,313
Colorado .......................................................... 30, 970 30, 369 26, 870 26, 845
Nevada ............................................................ 221 221 ................ 186 186
New Mexico ....................................................... 18, 674 18. 674 18, 593 18, 593
Utah .............................................................. 8, 499 7. 907 592-1 6. 498 6. 401

Total ............................................................ 100. 040 98, 587 1.453 I 93, 460 93. 338

Total, West ................................................................ 3, 751,215 3. 728. 586 22. 629 3. 079. 678 3, 067, 031

10, 744, 401 7, 474, 719 3, 269, 682 6, 808, 566 5, 201,736
12, 372 12. 372 ............ " 11, 887 11,887

10. 756, 773 7, 487, 091 3, 269, 682 6, 820, 453 5, 213, 623

Estimates of timber cut refer to growing stock inventory and include and bolts, poles and piling, posts, hewn ties, mine timbers and miscellaneous
logging residues as well as growing stock material removed as timber products, products like box and shingle bolts, excelsior bolts, turnery, dimension and
Timber cut for fuelwood, although third in volume next to pulpwood, is handle stock, chemical wood, etc., are grouped because their combined cut is
included in "all other products" because estimates are likely to be consider- only a comparatively small fraction of the total for all products. Volumes are
ably in error for individual States. Other products, including cooperage logs in net cubic feet roundwood excluding bark.

"- ;_,%+s
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by selected products and softwoods and hardwoods, and by section, region, and State of origin, 1952 1--Continued

Saw logs (for
lumber etc.)-- Pulpwood Veneer logs and bolts All other products

Continued

Hardwood Total Softwood I IIardwood Total Softwood Hardwood Total Softwood Itardwood
[

Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand
cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.

3,111 584 ............... 554 4,073 ...... i646 ................ 390 1, 793 1,658
447 68

.-:::::::::::::: ............ so- 1,517 17o 1,347

3,254135............ _ ............. _9_--:::::: ::-:::-:: ............ 245-::_-___-::_-_-::_-:::;.......... _5- 5,20319 1,09619...........4,107
8,937 497 497 ................ 1.294 ................ 1,294 15. 401 1. 488 13, 913

616,996 448,969 299. 201 149, 768 48. 963 290 48, 673 469, 594 45,121 424, 473

131, 019 88, 692 74, 578 14,114 28.994 2, 629 26. 365 130. 809 70, 974 59, 835
59, 079 85,388 76, 253 9,135 30,317 843 29, 474 56, 983 36.104 20, 879

119, 379 71, 549 56, 689 14, 851 10, 259 430 9, 829 88, 604 43, 471 45,133

309, 477 245, 620 207, 520 38,100 69. 570 3, 902 65, 668 276, 396 150, 549 125, 847
---- r

118.429 103,518 102,114 1,404 16,184 68 16.116 125. 949 50, 743 75, 206
6, 904 105,925 105, 863 62 20,054 2, 354 17,700 21, 977 19, 333 2, 644

105,403 166,866 160, 086 6, 780 32,199 437 31. 762 90, 764 58, 098 32, 666
120,836 126.044 89, 099 36. 945 21,185 1,594 19, 591 167. 766 32, 934 134, 832
83, 877 16,111 7, 385 8, 726 2, 534 41 2, 493 117, 543 13, 613 103, 930

435, 449 518. 464 464, 547 53, 917 92.156 4, 494 87. 662 523. 999 174, 721 349, 278

89, 752 40, 428 34,141 6, 287 11,946 ................... 11,946 131,163 23. 379 107, 784
97,195 81,137 71,143 9, 994 11,896 356 11,540 119, 736 31, 890 87, 846
4,159 2, 248 2, 248 .................. 93 ................. 93 24, 568 3, 094 21,474

41,155 74, 565 70, 319 4, 246 15, 962 592 15,370 56, 825 23, 921 32, 904

232, 261 198.378 177. 851 29, 527 39, 897 948 38, 949 332, 292 82, 284 250, 008

977,187 962, 462 849, 918 112, 544 201. 623 9, 344 192, 279 1,132, 687 407, 554 725,133

3,176 281,951 277, 236 4, 715 188, 958 188,958 .............. 64, 393 63, 534 859
................. 6, 820 6, 798 22 2, 398 2,398 .............. 9, 058 9, 058 ..............

3,176 288,771 284, 034 4. 737 191, 356 191,356 .............. 73, 451 72, 592 859

1,376 84,182 83, 317 865 145, 811 145,811 .............. 31,289 30, 725 564
1,800 204,589 200, 717 3, 872 45, 545 45, 545 .............. 42,162 41,867 295

3,176 288,771 284, 034 4, 737 191. 356 191,356 .............. 73, 451 72, 592 859

9,316 10.199 9, 936 263 48,194 47, 926 268 10, 532 9, 232 1,300

33 5, 592 5, 463 129 1,508 1, 508 ............. 11,049 10,895 154
................. II, IIi ii, III ................................................................. 9, 893 9, 046 847
................ 34 34 .............................. I, 341 1, 289 52...................................

................. 93 93 .............................................................. 1,833 1, 791 42

33 16,830 16,701 129 I, 508 I, 508 .............. 24,116 23, 021 1,095

363 103 260

..................................................................................................................... 35 35 ..............
81 81 .....................................................................................................................................

97 .................................... 2, 001 1,506 495

122 ......................................................................................................... 6, 580 5, 249 1, 331

12, 647 315, 800 310, 671 5,129 241,058 240, 790 268 114.679 110,094 4, 585

1, 606, 830 1, 727, 231 1, 459, 790 267, 441 491, 644 250, 424 241,220 1, 716,960 562, 769 1,154,191
267 267 ............... 4 4 ............. 214 214 ..............

1, 606, 830 1, 727, 498 1, 460, 057 267, 441 491, 648 250, 428 241, 220 1, 717,174 562, 983 1,154,191



TABLE 16.--Comme,rc%_,_,_,_I :.%o%:<o._'_:,_.?_,e'_'ci_/_joT'es_kJ,nd requ'i_'ing ;o?'ot_c_'_,,:m../?"orefire in _l_eUnited _ates and

A]]owners.hips Federal ownership orkusteeship
._

Section, region, and State Total Protected _ 1 ProtectedUnpro- To'_al
tected

I Total Class I Class 2 Class 3 Total Class t Class 2 Class 3

North: Thousand Thousand
New England: acres Percent Percent Percent acres I Percent Percent

Connecticut .............. 1,990 100 (z)100 (3) 1 J 10O 100Maine .................... 17, 088 100 10fi 115 I 100 44
Massachusetts ............ 3, 288 100 13 8_ 36 I 100 100
New IIampshire .......... 4, 848 100 56 44 669 100 98
Rhode Island ............ 434 100 8 96 ................

Vermont ........... 3, 730 100 100 _- .... ½i3- -i06-
....... 100

Total .................... 31,378 100 1, 034 t 100

Middle Atlantic:
Delaware ............... 454 100 1 100 ...........
Maryland ............... 2, 920 I00 70 100 ..........
New Jersey ............. 1, 958 100 33 I 100 ...........

New York ............... 14,450 100 125 I 100 ..........Pennsylvania ............ 15,205 100 501 100 ............
West Virginia ............. 9, 907 100 900 100 ..........

Total ................... 44, 894 100 1,630 I I00 ..........

Lake States:
Michigan ................. 19, 322 100 2, 589 I 100 33 45 22
Minnesota ................ 19, 344 100 52 3, 086 I 100 32 54 14
Wisconsin ................ 16, 535 100 69 1,888 j 100 24 69 7

Total ................... 55, 201 100 48 I 7, 563 I 100 30 55 15

Central: I
Illinois ................... 3, 993 100 19 ] 241 I 100 60 40
Indiana .................. 4, 103 100 42 172 I 100 100 ..........
Iowa ..................... 1,990 100 22 t 100 100
Kentucky ................ 11,497 _ 57 7 723 I 100 7 93 ...........
Missouri ................... 15, 177i 59 11 I 1,352 I 100 78 22
Ohio ..................... 5,067 100 J 94 I 100 43 57

, - --.

Total .................. 41,827 I 73 6 I 2, 604 I 100 2 80 18

Plains: i
Kansas ................... 1,668] 100 I 1 [ 100_ 100 ..........
Nebraska ................. 1,480 100 2 ' 37 I 100i 82 18 ..........
.Nor th ..Dakota-. ............... 942. I. i 84 I 23! 23 ..........
Oklahoma (West) ......... 4,302 j 16 850 t 43 i 1 42
South Dakota (East) ..... 776 88 5 290 ] 100 1 5 1 94
Texas (West) ............. 26, 000 1 (3) 3 3 28

Total .................. __i.3,5,168_I 14 (3) I 2,3201 46 3 3 -- 40

1--------7Total, North ................. 208,468 I 80 29 1 15,151 I 92 31 44

South: I

South Atlantic: I! North Carolina ........... 19, 513 90 (3) 1,710 I 100 2 _ 87 11
South Carolina ............. 11,943 100 (3) 768 I 100 l 86 13
Virginia ................. 15, 832 100 3 23 i 77 (3)

Total ................ 47, 288 ] 96 I I II 82 7

i Southeast: 20, 771 794 99Alabama .................. 100 (3) I 89 10
Florida .................. 23, 047 71 2,053 I 97 88 i 9
Georgia .................. 24,057 I 80 2 1,639 I 100 85 i 15
Mississippi ............... 16, 473 78 1,264 I 99 I 90 1 9

88 ITennessee ................ 12, .558 82 (3) I 1,085 100 3 I 9__

Total .................. -'--_,906 i 8_ 1 I _{ 99 I{ 88 -- 10'"

West Gulf: 20 2, 840 97Arkansas. (3) (3) 91 6
Louisiana_ 5 24 { 746 { 99 ........ 84 15
Oklahoma (East)_._ (_) 34 ] 283 I 96 3[ 67 26

Texas (East) (3) 22 ] 738 99 311 89 7
__ ,___ __

Total .......... 2 23 4, 607 98 88 9

Tot,,,,South_ 1 0o --o--[-----7!
See footnotes at end of table,
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Coastal Alas]_a, and status of protection by ownership class and section, region_ and State, 1952 1

State, ...........county, and mtmicipal , , Private

Protected _ Unpro- Protected 2Total Total Unpro-

Class 1 Class 2 t tected tectedTotal Class 3 Total Ctass 1 Class 3
/

Thousand Thousand I
acres Percent Percent Percent acres l .Percent Percent Percent

170 ' l, 819 t 100 100
407 16, 566 ] 100
391 2, 861 t 100 ............
10l 4, 078 t t00 49
30 404 ] 100 4 .........

98 3,419 / 100 100 .......

! .0
441 ......

164 2,686 100 100
196 ' 1,729 100 49

3,176 11,149 100 37
2, 811 11,893 100 100

123 8, 884 100 34

482 36, 782 100 62

_

194 6 12, 539 100 72
103 51 9,155 100
414 75 12, 233 100 25

711 _ 33, 927 100 36"

47 100 3, 705 lO0 _ ............
86 100 3, 845 lO0 ............
13 100 1,955 lOO ..............
53 42 10, 721 54 ........... 7- 46

241 , 13, 584 54 12 46
107 94 4, 866 lO0 ............

547 49 38, 676 71 6 29

1,667 100 .............
24 1,419 100
10 898 ................ 100

186 3, 266 10 90
21 465 80 20

37 24, 855 .............. 100

278 :=_;/:____;5__ 32,570 12 _____!__ 11_ as

49 , 33 77 26 32 19 23

215 --t 171,102

348 17, 455 89 78 I 11 1I
198 10, 977 100 ............... 51 ] 49 ............

lO0 13, 933 lO0 lOO I........................

646 42, 365 96 .............. 78 18 4

177 19, 800 100 .............. 31 69 .............
560 20, 434 68 ................ 61 7 t 32
126 22, 292 79 3 75 1 I 21
482 14, 727 77 .................. 43 34 I 23

345 11,128 80 .............. 19 61 t 20

88, 381
1,690 ..... "--_ 81 1 _ 49 31 19

_='--=-:- ..... :_ 16, 386 77 ..... I120

77 33 23
i............. 15,o57 74 5 41....................... 28- 26ls7

99 100 1............ 5,645] 64 .............. 31 36

35 34 iL___:_---------------- 10, 935 77 62 15 23

441 --'---_ ............ 48, 023 I 75 3 56 161 25

- --- _-=--- _----: __



TABLE 16.---Commercial and noncommercial forest, lanef "r_qui?'i_g _gro*ec*ion fro.ra fire zn _he United Slales

........................................................................................................... -]-.................................................................................................... ]

All ownerships Federal ownership or trusteeship

Section, region, and State Protected 2 ] Protected 2 I
Total I Unpro- Total , Unpro-

tected l tected

Total Class 1 Class 2 Class 3 Total Class 1 I Class 2 ]
Class 3

] _ -

...... I-- !- Percent Percent Percent PercentWest: Th°usandl Percent Percent acres ] PercentPacific Northwest: acres I Percent Percent Percent I Thousand!

1 96 3 .......... I 18,087 ] I00 1 98Oregon .................... 30,261 100 1 951 4 11,580{ 1001 (_) I I [[[-----[[[Washington .............. 23, 870 100 ..........

Total .................. 54,131,, I 100 I,_ 96, 3'_ ......... i_______29,667i 100 I- - _11981 II-[ ........

California .................. - 52,082 --- I00 12 i 42- 46{ .......... 24,471: 1_-I -_-] 34 I 531 ..........- - ,_ :.......

....... I ---- -- O0Northern Rocky Mountain: [ 7
[daho__ 21,025 I 100 19 731 8 16,339 1 18 75 ............................ 77 I0 ..........
Montana ................. 22,330 I I00 15 691 16 ........... I 16,4571 I00 ] 13
South Dakota (West) .... I, 393 100 26 73 I .......... 1,029 I 100 35 65 ....................

Wyoming .................. I0, 513 ]__ 99 25 I 51 23 1 I 9, 950 : i00 ..... 26 52 22 ..........

Total ................... 55,261 I I00 19-i'- 67 I 14 --(3) ' 43,775 I00 I 19 I 69t 12 ..........

.....Southern Rocky Mountain:
Arizona .................. 92 3 ! 52 , 8 15, 946 58 38 ..........
Colorado ................. 20,834' 88 50i 34 4,1215,755 I00 62 2 ..........

Nevada ................... 12, 036 I 99 (3) 30 ' 62 2_ I 1 11,644 100 I 31 63 I 6 ..........
New Mexico .............. 21,329 i 76 I 54 i 24 II, 944 i00 1 86 13
Utah ..................... 16,219 I00 33i 56] II i.......... 14,610 1O0] 34 57 9 [[[[[-----[[I

_ 58 14 ..........
Total ................... ---89, 630 90' 23 --" 50 17 10 69, 899 = 100 .... _ 17

Total, West .................. 251,10_ -- 9-6- ..... 15 _ 19- 4 =167, 812 I 18 - --
---------. _- -- .-- :_ ____-.: .------------= --:------ --- : .,-.-:--- . _- ........

United States ................ 656, 837 87 ! 15 52 20 13 198, 682 99 18 65 16 1
Coastal Alaska ............... 16,508 100 i 5 81 14 16, 446 100 5 81 14 .......... !

All regions ................... 6--'-73,345 88 -- 15' ---- 53 ' 20 -- 12 2---'15,128 99 -- 17 66 -- 16 1 I

The total forest land area requiring protection consists of 487, 710 thou- nonforest land in California and 509 thousand acres in North Dakota are
sand acres of commercial forest land exclusive of 520 thousand acres in Iowa included for these States. Nonforest land requiring protection because of
and 379 thousand acres in Ohio not needing protection, and 175,585 thousand watershed values or because of adjacent timber or watershed values are not
acres of noncommercial forest land. In addition, 9,541 thousand acres of included for other States.
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and Coastal Alaska, and status of protection by ownership class and section, region, and State, 1952 I Continued

state, county, and municipal I Private

• Protected_ _ Protected
Total Unpro- Total Unpro-

tected teete4

Total Class 1 I Class 2 Class 3 Total Class 1 Class 2 Class 3
m

Thousand
Percent acres Percent Percent Percent Percent Percent

11,018 100 2 93 ............
10,065 I00 3 91 ............

............. I" 21,083 100 2 --9--_-- _...........

I

27,366 I00 11 49 4 ............

3, 606 100 23 65 12 ............
5,134 100 19 42 39 ............

346 100 95 5 ............
463 94 ............ 2- 42 5O 6

9, 549 99 19 52 28 1
__

3, 266 51 21 30 49
2, 465 74 ........... _- 32 18 26

392 80 52 28 20
9, 385 47 15 32 53
I, 255 I00 ........... '_- 44 36 ............

"16,763 56 5 21 30 44

74,761 90 8 56 26 10

424,632 81 12 47 22 19
62 100 8 84 8 ............

....

424,694 81 12 47 22 19

2 Class of protection: Class 1, protection adequate to meet the fire situation fire situation in the easy years and failures frequent in average or worse
in worst years and under serious peak load conditions; Class 2, protection years.
adequate to meet the average fire situation but failures likely in the worst s Less than 0.5 percent.
years and under peak load conditions: Class 3, protection adequate to meet



Section, region, and State Mortality cause Mo_taiity cause
Tota] Soft- IIard- ._ Ilard.-

wood wood wood
Fire Insects _Disease Other 2 Fire Insects Disease Other 2

North: _liltion Vfillfon Vfillion _fillio'n trillion _illion V[illion _[illion _ilfion _:illioes Million Million

New England: ca. f% I cu, ft. cu. ft. c.t_.ft. ca. ft. ca. ft. ca, ft. bd.oft, bd.-ft, bd.-ft, bd.-fL bd.-ft, bd..ft.Conneeticu_ ............... t 6 2 (3i 1 4I 4 3 2 (4) 2] (4)
Maine ........................ 196 48 148 1 10 154 31 402 275 3 30 303 i 66
Massachusetts .............. 20 11 9 1 6 8 5 30 4 (4_ 3 21 6New Hampshire ............. 52 29 23 (3) 5 42 140 56 " 1 12 1171 10
Rhode Island ................. 1 (_) t (_) ....... (3) 1 I 2 1 1 (4) : 1
Vermont ..................... 22 10 12 (3) 2 13 7j 87 38 (4) 8 32i 27

Total...................... 2981 90 199 4 23 218 53 I 645 377 7} 53 __..475i llO

Middle Atlantic: --_-:=_-?.......... i
Delaware ..................... _ 2 (3) ........ (3) 4 4 03 _ 0) I (_) 4 4
Maryland ..................... 161 9 7 1 (_) 1 14 21 12 1 2 1 14
New Jersey .................... 5 I 3 2 (_) (a) 2 3 6 4 (_) ! 1 4
New York ................... 104 I 34 70 4 3 21 76 147 61 86 10 I 63 70

Pennsylvania ................ 85', 15 70 2 " 4 12 67 36 67 1 8 30 64
West Virginia ..... 19 1] 18 1 i 1 3 14 3 70 57

Total .................... 233 64 169 8 8 39 178 354, 15 239 10 24 107 I 213

Lake States:
Michigan ....................... 136 24 112 1 13 43 79 278 217_ 1 7 63 207
Minnesota ...................... 173 68 105 1 14 69 89 194 ' 106 2 11 68 113

176 30 146 (_) 7 54 115 226 166 ' (4) 2 62 162
Wisconsin ......................... ---, __.

Total .......................... 485 122 363 2 34 166 283] 698 489 3 20 193 482

Central:
Illinois ......................... 15 (_) 15 1 ........ 5 9 59 69 2 I 19 38
Indiana ...................... 7 (z) 7 1 ........ 2 4 19 19 2 I 8 9
Iowa ........................ 12 (_) 12 1 4 7 40 40 4 [ 18 18
:Kentucky ................... 30 2 28 6 ........ 9 15 90 7 83 13 I 27 50
Missouri ..................... 30 2 28 11 ........ 6 13 79 74 23 I 28 28
Ohio ........................... 8 (_) 8 1 .......... 3 4 25 l 24 2 .I 11 12

Total .............................. 102 4 98 21 ........ 29 52 312 299 46 I .l 111 155

Plains:
Kansas ........................ 9 (3) 9 1 .......... 3 5 32 ) 32 3 .I 14 15
Nebraska ...................... 5 1 4 (_) 1 4 12 10 1 .I 6 5
North Dakota ................ 5 (_) 5 (_) (_) 3 2 10 ) 10 0) 1 5 4
Oklahoma (West) ................. 2 ........ 2 (_) (_) (_) 2 5 5 1 (_) (_) 4
South Dakota (East) ......... 5 (a) 5 (_) (_) 2 3 7 1 6 .I 3 4
Texas (West) .................. 2 1 1 (_) (_) (_) 2 4 2 (9 1 (9 3

Total ...................... 28 2 26 1 (_) 9 18 70 65 5 2 28 35
_______ .... _ ---_..-- -- --- _

Total, North ........................... 1,14-----_( 291 855 36 66 461 584 2, 079 1, 469 72 99 914 995

ISouth:
South Atlantic:

North Carolina .................. 35 23 12 6 9 7 13 98 30 17 26 25 30
South Carolina .............. 39 30 9 6 10 8 15 127 L0] 26 23 I 37 32 35
Virginia ........................ 21 11 10 4 4 5 8 42 20 71 9 11 15...... - - --

Total ......................... 95 64 31 " 16 23 20 36 267 Lg] 76 47 72 68 80

Southeast:
Alabama ...................... 82 39 43 10 13 12 47 229 98 19i 56 122
Florida ...................... 40 30 i0 11 5 7 17 117 29 22] 22 23 _ 50
Georgia ...................... 80 51 29 23 11 15 31 242 90 661 38 51 ] 87
Mississippi ................... 70 23 47 14 10 4 42 159 92 25 32 11 i 91
Tennessee ................. 42 6 36 13 3 2 24 94 16 78 22j 8 7 ! 57

Total ....................... 314 149 165 71 42 40 161 841 [55 386 1541 156 124 i 407

West Gulf:
Arkansas ..................... 82 29 53 16 13 5 48 226 122 36 48 15 127
Louisiana ..................... 76 26 50 14 15 5 42 248 139 40 61 191 128
Oklahoma (East) ............. 12 4 8 2 2 1 7 33 13 20 3 9 19
Texas (East) ............... 50 26 24 7 17 2 24 153 53 66 [ 5 68

Total___ - 220 - 85 -- 135 - 39 4----_-- 13 121 660 334"[ 93 184 I 41 342

Total, South .......................... 629 298 331 126 112 73 318 796 I 294 412 I 233 829

See footnotes at end of table.
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TAm, E 17.---Annual mortality of li_,e sawtimber and growing stock on commercial forest land in the United States and Coastal
A!aska, by cause; section, region, and State; an(t softwoods and hardwoods, 1952 1 Continued

Growing stock Live sawtimber

Section, region, and State I I Mortality cause Mortality cause
Total Soft- i Hard- Soft-

wood wood wood _ood
I Fire Insects Fire Other 2

West: Million Million Million Million[ Million
Pacific Northwest: cu. ft. ] cu. ft. bd.-ft, bd.-ft, bd.-ft.I bd.-ft.

Douglas-fir subregion ........ 551 225 3, 056 189 369 I 1, 234
Pine subregion .............. 89 932 4 431

Total .................... 747 I 314 3, 988 193 444 I 1, 665

Oregon ....................... 170 2, 287 129 253 I 895
Washington .................. 354 i 144 1, 701 64 191 I 770

Total ........................ 747 [ 733 314 3, 988 193 1,665

California ......................... 359 I 336 228 1,811 131 204 172
-- --- tu

Northern Rocky Mountain: t
Idaho .......................... 153 ] 153 77 713 1 20 95 200

Montana .... 123 122 75 630 (4) 7 30 185

South Dak-o[a_(Wes[):::_-__: _. 4 1 15 (9 2 (9 (') 12Wyoming ...................... _ 28 27 5 114 (t) 9 84
Total ...................... 308 ] 306 -- 158 1, 472 27 134 481

Southern Rocky Mountain: 73 6
Arizona ...................... 46 44 13 234 24 39 114
Col,_rado ....................... 67 27 266 24 128

(4) 9 2Nevada ...................... I ] 1 1 5 1 (t) I

New Mexico ................. 6_!82 57 18 298 366 35 67 148Utah ......................... 1O 7 46 ' 1 16 8

Total ...................... 200] 179 66 ] 63 146 399

Total, West ......................... 1,614 i I, 554 i 766 I 928 i 2, 717
• --I- ---

United States ....................... i 100 I00 779 2, 075 4, 511Coastal Alaska ...................... 3, 389 ] 2,143
204 88

All regions ........................... 3, 489-"_ 12, 522, 10, 094 2, 428 781 2, 279 4, 629

i Mortality of live sawtimber in board-feet log scale, International _-ineh 2 Weather, animals, suppression, etc.
rule, and growing stock is in cubic feet excluding bark. Estimates represent 3 Less than 0.5 million cubic feet.
the current level of mortality indicated by trends over a long period of years _ Less than 0.5 million board-feet.
as determined in 1952.



Federal ownership or trusteeship 1
Section, region, and State Total, all

land County
State and Private /

Total Indian Other municipal
forest

I I
I

North: Thousand Thousand i
New England: acres acres i

Connecticut ............................ 30. 0 9.0 3. 0
Maine ............................... 17. 2 O. O.] .4 .6
Massachusetts_ _ 50. 0 ...... I O.7 30. 0 8.3
New Hampshire_'_'_-::: :: _::: - :: :-- :- 20.6 1. 1.( 4.8 2.6
Rhode Island ........................ 12.0 1.0 6.0
Vermont ............................. 29. 7 1. 1. : 3. 2 3. 3

Total .............................. 159. 5 3. 2. _ ...... I .7 48.4 23. 8

Middle Atlantic: [
Delaware ............................. 7 ...... I (9 .2 .1
Maryland ............................ 17.3 1.7 i 1.4
New Jersey 18.0 5. 0 i .7
New York_._ 575. 0 285. 0 i 68. 0
Pennsylvania ........................ 185.0 50. 0 8. 0
West Virginia ........................ 26. 9 1.2 .2

Total ............................... 822. 9 ...... I (l) 343.1 78. 4

Lake States:
761.0 0.2 t 4.0 268. 0 10. 0

Minnesota ........................... 212. 2 4. 0 I .7 33. 4 3. 9
Wisconsin ........................... 450. 4 1.8 I 3. 3 37. 0 111.0

Total__ 1, 423. 6 6. 0 I 8. 0 338. 4 124.9

Central:
Illinois ........................ 83. 7 75. 9 I 32. 5 ...... t 2. 0 6. 6
Indiana ............... 71.8 61.31 13.6 ...... I 2.2 11.8
Iowa .... 45. 8 (2) (9 [.......... 2. 4
Kentucky 12.1 12.1 I .4 1.0 .1
Missouri ....... 58.1 56. 2 ! 45.8 ...... I .1 2. 3
Ohio ......................... 70.2 63.1 _ 9.0 ...... l 2.01 11.9 7.2

Total_ 341.7 282. 6 --_ (2) I 6.3 36. 0 7. 3

Plains:
Kansas. 152.6 17.0 2. 0
Nebraska._ 216. 8 21.0
North Dakota ....................... 66. 7 .8
Oklahoma (West) .................... 22. 4 7. 0
South Dakota (East) ................ 67. 5 10. 0
Texas (West) ........................ 25.1

Total ............................... 551.1 55. 8 2. 0

Total, North ................................ 3, 298. 8 2, 669.1 799.4 778.4 767.9 234. 4

South:
South Atlantic:

North Carolina ...................... 80. 9 80. 9 2. 8 .7
South Carolina ...................... 186. 4 186. 4 11.8 I. 0
Virginia ............................. 33.1 33. 1 2. 5 .7

Total ................. 300. 4 300. 4 17.1 2. 4

Southeast:
Alabama ............................ 156. 8 156. 8 57. 9 36. 3 2. 7 . . 2
Florida 227. 0 227. 0 21. 8 9. 0 4. 0 .. 6

Georgia__. 344. 4 344. 4 8 5 3. 4 3. 7 2. 0
Mississipt ' 256.3 256.3 134:u 12_3.2 2.2 . .2Tennessee._. 197.0 197.0 47. 6 . 20. 4 .6

Total 1,181.5 1,181.5 270. 4 181.2 33. 0 3. 6....

West Gulf:
76. 6 76. 6 62. 7

Louisiana ........................... 291.1 291.1 [ 204.8
Oklahoma (East) .................... 6.9 6. 9 3. 0

Texas (East) ........................ _-_120"2 120. 2 80. 2
Total..............................--494.8I_4948

Total, South ................................ 1, 976. 7 I, 976. 7 I 446. 6 327.0 1............. I I 119.5 I 55. 2 ] 10.4 I 1,464. 5--

See footnotes at end of table.
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shelterbelts in continental United States, by ownership class and section region, and State, June 30, 1952 1

Noncommercial forest land Shelterbelts

Federal ownership or trusteeship
Federal ownership or County

trusteeship and
Total State munic- Private

Total her _ ipal

Total I Indian I Other
Thou- Thou- J Thou- I Thou-
sand Thousand sand ] sand t sand Thousan( Thousand Thousand

acres j acres acres acres acresacres acres acres j
............................................... / ..............

__ _ : ......

.........................................................................

I

J .................... i ............................................ ' ..........

3.8 3.8 1.0 5.0 ........................................ 5.0
• 7 .7 ........... 11.5 ........................................ 11.5

3.3 3.3 1.0 6.0 ............................... 6.0

7.8 7.8 2.0 22.----_i ................................. -----...... J 22.5

3.2 3.2 1.0 1.8 I ........................................ 1.8
2.1 2.1 .......... 8.0 ........................................ 8.0

4.0 25.0 ................................. 25.0
.................... j ..................................................

.2 .2 .7 1.0 J ................................. 1.0

1.9 1.9 3.0 1.2 I ........................................ 1.2
i

7.4 7.4 8.7 37.0 ........................................ 37.0
--- --I - - ----:------

3.6 .1 _ 3.5 132.0 ] ...................... 0.3 0.2 131.5

7.I ] .1 .1 1 7.0.8 188.065.1I ........................................1.4 O. 1 1.'3 .3 (_) 188.063.4

.......... 15.4 ................................ 15.4

.......... 56.8 1.0 1.0 (2) .8 55. 0

.......... 25. 1 ................................. 25.1

• 2 11.3 482.4 I 2.4 1.1 1.3 .6 1.0 478.4

_--8-J_45. 4 .......... J 5.4 22. 0 --541.9 i 2. 4 1.1 1.3 .6 1.0 537. 9

j

J

................... i ..............................

................... J ....................................... J ..........

...................'....... iiiiiiiiiiii)iil;ill__

.......... 2Z-_2-_-:-.......
......... J .......

......... .......

................... I ....... I

-- __ -- j --

................... i .......

................... I ............... J....................................

................... i ............... !....................................

................... I ...................................................

.......... j ................... J ...................................................

, i-- , J i-- t -- 1
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TABL_ lg.---/reo of acceptable pk_n_a[ior_s' ors commercial and noncomr_2,er'ofa_ _o.re_ la'nd and area of sfi_,el_erbelgs

©omv:mrcial forest land

Federal ownership or trusteeship
Section, region, and State if'oral, all....................................................................................................................

land Total l Bureau , State I ComRyand Private

Total National ofLand Indian t Other municipal
forest Manage-

ment

-1
West: Thousandl Thousand Thousand Thousand Thou.sand Thousand Thousand Thousand Thousand Thousan

acres acresPacific Northwest: acres acres acres acres acres acres acres acres

Oregon .............................. 174.8 174.7 76. 1 61..... 14 4 5.4 : 3 I 30.6 5. 30_ 77. ¢/
Washington ............................. _ _202.3 201.7 I 88. 2 82. _ ........ I...... I 45. 5 . 52.

Total ................................. 1 377.1 376.4 164.3 144.1 14.4 5.4 .4 -- -_[1 ...... ----57 130. :
1

California ............................... _ ___36'O..i 26.0 17.0 16. 9 ........... (2) .1 ............ 9. 0
Northern Rocky Mountain: 76.7 76.1Idaho ................................ 82. 4 76.0 ............ , (_) j .1 .5 (2)

Montana ............................ 30.6 22.6 f 22.3 21.9 _]............ .... 4 ........ [ i" @) . 1 ii ----!X_.:_3"

South Dakota (West) ................ 16.7 12.7 j 12.6 12.6

Wyoming ......................... t 13.0 2.7 __ 2.7 2.7 (_) -.[][]]_-[X[ ]][[]XX- ........ - ............

................................ --142. 7 114.7 113.7 113.2 (2) (2) --.5 .6 .1Total
__ __ _.. __-. _......

Southern Rocky Mountain: 4.1 3. 2 ............... 1 2. 8 ..........

Arizona ................................. 4.6 .3 .............. 9

Nevada ............................. 1 @)4 @)2 ....New Mexico .......................... 6.3

Utah ................................ 3.9 1:61 1:6 l[a !!!!!!!!!!i! iiiiiii!!i 212-iiiiiiiiii X:_-_-_-_-_-X-:...... i:2-Total................................ %_ -- 472 I 45.1----q_ , ............ t -77
Total, West .................................. 619.4t 564.31 340.1' _9-' 1-_.4 ' 5_-8: _.0 _6_7 5A-t_

Continental United States ................... 5.894.9 [ 5,210.1 1--1,_1 1,419.3 14.4[ 11.9, 140.5 j 899.8 250.2 I 2,474.0

TO qualify as acceptable, plantations must have at the end of the fifth 2 Less than 0.05 thousand acres.
year after planting the following number of planted trees per plantation acre:
Engelmarm spruce and lodgepole pine, 300; other western species, 200; all
eastern species, 400.

TABLE 19. Plantable area and plantable noncommercial forest land and needed shelterbelt plantings

Commercial forest land

Section, region, and State Total, I Federal ownership or trusteeship . County
all land and

Total Bureau State munici- Private

Total National of Land Indian Other pal
forest Manage-

ment

......... i........ i ......North: Thousand Thousand Thousand Thousand Thousand Thousand Thousand' Thousand Thousand Thousand
New England: acres I acres I acres I acres I acres 1 acres acres acres I acres I acresConnecticut ......................... 205 205 .......................................................... 35 ,............, 170

Maine .................................... 476 474 2 2 :. ............. 12 460
Massachusetts ........................... 115 100 1 ::::::::::::::::::::::::: [:[[_--_:X: 1 12 3 I 84
New tIo, mpshire ..................... 310 ] 310 [ l / ............ t............ I.......... I 1 4 22 283
Rhode Island ........................... 39 38 I........ .............. .............. I........................ 4 34

101 101 I 2 2 ................................
Vermont ............................. 1 11 97

Middle Atlantic: ] ]

Delaware .................................... 34 34 ................................................................. 2 .............. 32 J
Maryland ................................. 250 250 ........................................................ 3 5 242 [
New Jersey ............................ 93 91 ......................................................... 1 1 89 1
New York ............................... 1,250 1, 250 ............................................................. 30 5 1,215
Pennsylvania ........................ 1,100 [ 1,1(D I 20 [ 20 I............ ].......... l.......... 20 I 5 1,055 I

West Virginia ........................... 1,000 I 1,000 t ll[ 111 ............. I............. J ........... 10 ............ 979 I

Lake States: a, 176 / 2, 870 I 246 245 / ............. 1 .......... 250 --:---- .....50 2, 324 IMichigan ...............................
Minnesota ............................ 2, 52l [ 2 261 t 111 I 96 I ............ 15 I.......... 200 400 1,550 ]

Wisconsin ............................ 2, 790 I 2, 520 80 68 {............. 4 Ii 13 63 [ 347 2, 030
Total ............................... --_I--776_ --------_71 404 J_--_ ----_t 13 --------_1 ----_1 5-__ _ -------_: _ _ :

See footnotes at end of table.



in continental United States, by ownership class and ,section, region, and State, January 1, 1953

Noncommercial forest land Shelterbelts

Federal dffnership - or trusteeship County Federal ownership County

Total Total lNationall oB_ea_l In_--_(]ian-_ Other State mp_al_di- Private Total t. or trusteeship _ mpnldi-Private

,or0st_le- Total I.dia. Ot_er

..... Th2usandTho_Seand' __ ___ Thiir_Ssn I T_hoai_e_ndThOa_ Thii_'_h_i_e_i_d "..... , _____.

Thacrn!: Th2g_rSea: Th2:rSeand ThO_rSes:d Th_:rSeand ThOUcrSeandThousand Th2cUr:and

......._-iiiiii!iiiliiiiii!!!i'i!ii!!iiii!iiiii!ii!i!iii:iiii..........,-iiiiiiiiii]::::::::::i!!!!!i!!ii!iiii:iiiiiiiiiiiiii,iiiiiiiii!i!!!ii!!ii!iiii!iiii

.................................... 2.... 2 -- 22L..... 2:2f .................. : .............. - .... :[ZY__..... 2 ......... ;.... Z ..........................................

"--_8--_-2 -..._-----_---! .......... t.......... 2 j 2 I.......... [ , 14 !_________L --2,:Z--.222---2L:--.-_.:L .... 25-_'[ ......................

256 25 25 ................................. 35 30 166 50 .......................................... 1 50

439296 0--58 36



Commercial forest land

Federal ownership or trusteeship
Section, region, and State County 1and

Total Bureau State munici- PrivateT,otal of Land I Indian pal
Manage- Iment

North---Continued Thousandl Thouso Thousand Thousand [Thousandl
Central: acres acres I acres acres

Illinois. 2, 791 32 8 1 2, 750

IowaIndiana ........... 1,2821426 55 2i i 1,200424.Kentucky 1,500 1, 495
Missouri ........ 1,240 38 2 ........... 1, 200
Ohio 10 I0 i0- 600

Total ........................ 7,86----9-I 135 50 I -- -_1-- 7, 6691

Plains:
Kansas ......................... 350 15 10 325
Nebraska ......... 224 14 8 200
North Dakota 58 58
Oklahoma (West) 180 180
South Dakota (East) 138 8 130
Texas (West).. _ 25 1 24

Total_ 975 23[ 13 I 917

Total, North .......................... 21,448 [ 20 708 I -- 879 t 19, 230

South: [

South Atlantic:
853

North Carolina ..................... 970 t 72 1 40 _5_ 1,106South Carolina_ 1,311 142 1
Virginia ..................... 1,800 1 10 _-_:_--___ 1,789

Total ....... 4, 081 215 1 1 113 I 5J 3, 748
Southeast:

Alabama ....................... 1, 630
Florida ......... 1 i 22 4, 832Georgia_ _ 3 1, 563
Mississi 2 24 127 4, 036
Tennessee ...................... 25 1, 440

.............................. 119 132 I 13, 501Total

West Gulf:
Arkansas ............................
Louisiana ...........................
Oklahoma (East) ....................
Texas (East) ......................... 2

Total .............................. 2 I

Total, South ................................. 889 ----2_4 t_ 20,658
West:

Pacific Northwest: I
Oregon ............................. - 588
Washington ......................... 197

Total .............................. 785 1

California ................................. 1, 987 --'_- -'--_- --_-- --_-----_- 1
Northern Rocky Mountain:

Idaho ............................... 499
Montana ............................ 172
South Dakota (West) ............... 23
Wyoming ............................. 42

Total ............................... 736

Southern Rocky Mountain:
Arizona .............................. 94
Colorado ............................... 316
Nevada ............................. 7!
New Mexico .......................... 131
Utatl ................................ 41 _

Total .............................. 5891 [

Total, West ................................... ----2_0 ==-------i--_l-' ---------_ 3,808'
Continental United States ................... 5,617 .... _I 210 593 --1,--_ _

Plantable area refers to nonstocked or poorly stocked forest land or non- naturally to a desirable density within a reasonable time.
forest land: (a) on which the establishment or interplanting of forest tree 2 Less than 0.5 thousand acres.
cover is desirable and practical, and (b) on which regeneration will not occur



continental United States, by ownership class and section, region, and State, January 1, 1953 _--Continued

Noncommercial forest land Shelterbelts

f Federal ownership
Federal__ ownership or trusteeship County or trusteeship County

----_B ure_u _-------_ and and
Total - -_ State munici- Private I Total munici- PrivateI Total National I of Land [ Indian I Other pal pal

forest Manage- I I

l ment ] i Total Indian Other

sand Thousand I Thousand] Thousand I Thousand IThousand Thousand Thousanq .Thousand Thousana Thousand Thousand Thousand] Thousand
acres acres acres ] acres

acres acres,acres]acres j acres acres acres acres73 , acres 2 acres iiiiiiiiii acres i_-._-_-_-_-_-_-] 2100 5 { 5 l.......... i.......... i.......... 11 11 .......... _ /

55 .......... I.......... I.......... I.................... 15 15 25t 8

112 ' 10 92 75 ......... : 75
.......... ]........................................ 10

50 .......... 4
105 ............................................... 20 35 t 4 ..........

"_2 --'-'-5-t --'--'5"I---_-----_--I----_----._--- ---_------_--.. --_--- 96 235 t 124 I'_

12_ ____i 135 430 400
161_:::::_::-__:::_-_:_:_-::::-::__-............................. 2oI 664/................... (_64o_ _.......... i iiiiii iiiiiiiiiiiiiiiiiiii 1o1_,_o,.......................... _o

1_ ____......................... _l- - - -.::S ___-_....... [°--: __..o_. ........... 601 I 40025I.................... 40024

_ ,8_ 55 I 1 2 I 169 --1-_- 1093 t 2661 ...... t 59 I 2602

....... ] ' .......................

..........iiiiiiiiii/iiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiii!!i

-'-'_"...... t.............................. 1................... -- ..........

.......... :____.-Z_.S.U-_: _-________.............

,o I_l I _o
30

.......... 50

1 _o........ _ _ _
1 ---_- ----"_ -- 5 .......... 185

--.-.--- -..---:,. ___ .----: __ _

4 1 1 ............. 3

1 i 47
6 ......... (z) __. 6

:::::_-:::: 15] .......... --(_-) .... I (_) _5

_._ ,,_3 _ _o7 __ _s_ _o 8-I-----i- _...... _ _7,

t 2, 490 1,388 1, 021 ] 50 31 ] 276 ---_ 2, 944 10 ] 8 2 I 61 2, 873



TABLE 20.---Commercial .fove,sf land area in &e _/r),i_ed 5gates an(_: Coastal ,Afa,_/cc,. b?7 z_an4<¢_ze cla,>>, de#tee of docking, and
+section and retlion, January l, /f)52

Sawtimber stgonds Poletimber scarms Seedling and sapliz_g stands ]

Non-

All Young growth I stocked

Section and region areas Medi- Medi- and
Total Old Total Well i um Poorly Total Well um Poorly other

growth1 Total stocked2/wellt Medi-um stocked4P°°rly stocked _ stockeda stocked 4 stocked '2stoeked3 stoeked_ areas

Thou- Thou- Thou- Thou- Thou' Thou Tho*_- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou-

sand sand sand sand ilii _ Saiii i sand t sand sand I sand I sand sand sand sand sand sand

acres acres
North: acres acres acres acres acres I acres acres I acres I acres acres acres I acres

New England .... 30, 658 10, 302 ........ 10, 302 383 14, 501 11,625 1, 845 1,031 4, 969 2, 876 I 1,290 803 886
Middle Atlantic._ 42, 225 15, 002 15, 002 1,054 16, 991 11,1.13 I 4, 325 1,553 8, 842 3, 966 I 2, 653 I 2, 223 1, 390

Lake States ...... 53, 272 6, 457 6,457 3, 290 I 16,010 1,971 I 5, 913 I 8,126 20, 370 I 8, 306 I 7, 366 I 4, 698 10,435
Central ............ 42, 394 14, 486 14, 486 10, 287 3, 040 1,159 15, 722 8, 959 5,109 1,654 8, 957 3, 166 I 3, 760 I 2, 031 3, 229

Plains ............. 5. 492 1.475 25 1,450 376 { 251 823 2, 289 _ 705 I 576 I 1,008 1,053 188 141.j 724 675

Total ........... 174_-f_,7-_---_- __1_-7.7--_-'_ 34.373 17,768 13.372 _ -_.,-50-21_ 1_ 16.615

South: ....... i_ 3317 1110 _i_3,2_5 3,027 1,950 9,631 I 5,9851 2,2751 1,3711 1,476South Atlantic___ 46,152 16, 833 ........ I 12, 406

9,141 ! 12.

Southeast_ 94,985 24,505 ........ ! 24,505 I 12,873 9 893 1,739 37,201 ! 15,661 15,515 I 6,025 I 21,097 I 3,999 I 7,957 I 182....... 3.143 414

WestGulf ......... 52,151 19,164 ........ ! 19,164 I 14,584 4,151 429 22,963 i 11,065 9,273 i 2,625 7,610 1,728 2,739 I 2,

Total ........... 193,288 60,502 ........ : 60.502 39,863I-_.a-_--7.2-__-_.9-_-[27,815t_-87,a-as-t_1_i t3;655 16,g2

West:PacifiCwest:North_ 14, 611 7, 468 7,143 4, 572 2, 257 _1 314 4, 542 2, 344Douglas-fir 1 752 446 4, 260 895 i 2, 211 1.154 2, (_42

Pine subregion.19,910subregi°n.... 25, 455 14,065. 91910 4 155 t 1 674 l 690 791 3 968 1 875 1[ 459 .----_-_= _ :-71-y634 1, 227 471 469 287 650

11298 6246 3947 1105 8,510 4,219 4211 1,_ 8,_I _' (_
"'_-== ..... _2__ __ I .......... \ " 2, 1,441 2,692Total ......... _: _ 28, 676 [ 17, 378 3,

California ........ 17, 317 14, 038 11,240 2; 798 1, 028 872 898 1,122 1 190 29 2,113

Northern Rocky...... 33, I : ::, ::::, 3,882 2,781 4,710 2,382 1,250 1.078 2,816

Mountain 840 15,039 [ 9,173 5, 866 1,642 1,918 2, 306 1 2

SouthernMountainROCky...... 20, 489 12, 639 8, 239 4, 400 I 1, 282 1, 464 1,654 ,6 , 2, 003 I 1,1___1 1, 939 t 594 _ 763 582 1, 299
Total ............. __,0-H__ G3_/-_.-0_-_t__--579-___ 9.531 ] 5.516 I 12,1801 4,346 4,704 3,130 I' 8.920

United States_ _,350 _ 46,055 132,561 79,994 36,617 15950 169,408 84806 55,114 29,488 94,709 34,560 32,885 27,264 41,607

CoastalAlaska]]]]] 4,269 4,092 3,954 138 130 [ 1 751 71 ]11 . 75 I 29 ' 41 27

All regions ......... _,_-7 _ _ _ _l_ l_-169,483 84,877 { 55,115 29,491 [ 94,784 _ -_,9-_- 41,634

There isstillsome old-growth sawtimber in the East, but it is scattered _ 70-100 percent stocked.
and itsarea isrelatively small. For this reason, none of the East's sawtimber a 40-69 percent stocked.
area has been classifiedas old growth except a small area of ponderosa pine 4 10-39 percent stocked.
in eastern South Dakota. Elsewhere in the East. the area is included with

young-growth saw_imber.

TA_I,F, 21.--Commercial forest land area in the United States and Coastal Alaska, by major forest type groups and section
and region, January 1, 1953

i EASTERN TYPE GROUPS

White- Long- Loblolly- Spruce- I Oak- Elm- t Maple-Section and region Total, I red-jack leaf- shortleaf Oak- Oak- ] gum- ash- beech- Aspen-

i all types ] pine slash pine fir I pine hickory cypress cotton- I birch birch

pine --- Thousand Thousand Thousand Thousand ThousandThousand Thousana Thousan, Thousand l'housand i Thousand wood
North: acres I acres acres acres acres acres acres acres acres I acres acres

New England ........................ 30, 658 I 3, 418 ........ 165 10, 560 I 49 3,180 I.......... I 824 10 558 1, 904

Middle Atlantic ..................... 42, 225 ! 1,649 ........ 2, 772 868 [ 564 18 624 2, 716 1,424 i0', 732 2, 876Lake States .......................... 53, 272 [ 4, 445 ........ 10, 016 .......... 6 443 I.......... 4 609 9, 308 18, 451
........ 28 994 1 283 7' 638 2 062 84

Central .............................. 42, 394 _1 31 ...... 580- _........ 1, 722 1,333 ' 920 21333 ..... '-.... 134
:Plains ................................ 5, 492 ] _ 442 220 ......... llO

t--;' 985 i--4,Ni7--5_ -G, 7+---28-_
Total ............................... _74,041 _ ...... I--3,737...... --21,444_{I--2,--7_ ---58,574

South: 46,152 208 1 564 16 319 16 5 479 14 919 7 389 .......... 258 ...........
South Atlantic ...........................

Southeast ............................. 94 985 I 106 22' 346 22' 751 2 8' 704 24' 104 151993 I 448 531 ..........

West Gulf ................................ 52:151 .......... 2'581 15'698 ......... 6;261 14:617 I 11'992t 1'002t ........... I..........

•otal..............................._,2_---g;-i--5_,-5;7--;_1--_ -5;,_ --;aT&---;_,-57g--i,-;g---_--7-_
EasternUnitedStates..................._7,3_--_0-k-7£_ _505__=1_1_ _--77_,_a1_[__1

See footnote at end of table.
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TABLE 21.--Commercial forest land area in fhe United S_ates and Coastal Alaska, by major forest type groups and section
and 7"egion, January I, 1953--C(mtinued

WESTERN TYPE GROUPS

Lodge- Fir- Pinyon- Hard-Total, Douglas- _tIemlock- Red- :Pon- White

Section and region all types fir Sitka wood derosa pine pole ] Larch I spruce pine- wood

spruce t pine pine juniper
West: Thousand Thousand I Thousand Thousand I Thousan_ Thousan_ "housand I Thousand I Thousand I'housand I Thousand

PacificNorthwest: acres 1 acres j acres 1 acres ] acres acre_62 acres acres , acres _!c_i _ acres884
Douglas-fir subregion ............. 25, 455 ] 18,270 I 3, 518 I 2 I 678 207 ........... 1,634
Pine subregion_ _ 19, 910 1,871 I 27 .......... 12, 725 329................. 1, 847 / 1, 149 1, 808 154

Total ................................. 45,365 i 20,141 3,545 2 j 13,403 --%-91 --2 054 1_1,149--3_4-42- --_
/

California ............................ 17,317 4,378 6 1,588 6,057 2,255 '300 .......... 2,733--:: ::[::1855.........Northern Rocky Mountain .......... 33, 840 6, 222 ........... 9, 649 3, 273 2, 707
........ _.. [ 10,123 2, 464 [.......... 4, 737 2,162

Southern Rocky Mountain ............ 20, 48__9] 9__ L--____-----_----_--.-_--___ 7, 879 2, 5_0

Coast_?Iska: _":: : :_-:_-:::: :_-_-_::::::: _-: 117: 921_ ....................................31_,_?!! 3:_51 1_,_590 37,_!6_2 5[37.9 1_!,_4_67--4, 42---_---13, 619 --- 85---5I 3,9356

Western United States and Coastal] 1 t t ] -----I---

Alaska ................................. I 121'2801 31'731t 7'8141 1,590 1 37,462 5,379 I 14,467. 4,422 13,619 855t 3,941

Ponderosa pine. The total area of ponderosa pine type in the United States is 37,904 thousand acres including 442 thousand acres in .the Plains Region.

TABLE 22.--Commercial forest land area in the United States and Coastal Alaska, by ownership class, section and region,
and stand-size c!ass, January 1, 1953

NORT]_][

Federal ownership or trusteeship
County

Region and stand-size class Bureau of I State _ _nd mu- PrivateNational nicipal
forest Indian _ Land Man- Other 1

agement

Thousand Thousand I'housanc Thousand
New England: acres acres acres

Sawtimber s_ands ..................... 126 5( 9, 634
Poletimber stands ........................ 312 12{ 13, 791
Seedling and sapling stands ............. t29 7! 4, 647
Nonstocked and other areas ............. I( 13 I _ 845

Total ............. 580 I 25_ 28, 917

Middle Atlantic: 780Sawtimber stands ........................... 6', 13, 628
Poletimber stands ...................... 51_ 1, 797 161 14, 446
Seedling and sapling stands ............. 925 t 8! 7, 452
Nonstocked and other areas ............. 1_ 143 ] .. K 1, 185

Total ................................. 3, 645 I 32_ 36, 711

Lake States:
Sawtimber stands ............................ 4 461 4, 848
Poletimber stands ...................... 19 2, 304 9, 302
Seedling and sapling stands ............. 21 3, 037 11,392
Nonstoeked and other areas ............. 23 6, 291

Total .......................................... 67 7, 747 I 31,833

Central: ISawtimber stands ....................... 1 204 13, 192
Poletimber sthnds ...................... I 14, 789
Seedling and sapling stands ............. ] 8, 173
Nonstoeked and other areas ............ 3, 050

Total ................................. 42, 394 1 509 t 39, 204

Plains:
Sawtimber stands.__ 1,475 17 1,379
Poletimber stands ..... 2, 289 1 30 2,118
Seedling and sapling stands ............. 1,053 3 12 896
Nonstoeked and other areas ........ 675 6 557

Total_ _. -- -- 4 -- _ -- 4, 950

Total, North:
Sawtimber stands ..... 47, 722 5 1,588 42, 681
Poletimber stands .... 65, 513 20 4, 650 54, 446
Seedling and sapling stands ........ 44,191 24 4,190 32, 560
Nonstoeked and other areas ........ 16,615 23 2,118 11, 928

041 -- -- 72 12, 546 t 141,615
Total 174,

See footnotes a_ end of table.
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TABLE 22.---Commercial foresf land area in the United States and Coasfaf Alasl_a, 5y ownership class, section and region,
and stand-,_ize class, January t, 1953 Continued

SOUTH

Federal ownership or trusteeship County
Region and stand-size class All owner- State _ and mu- [ Private

ships t National Bureau of nicipal

Total forest Indian _ Land Man- Other
agement I

Thousand Thousand I ThousandThousand Thousand Thousand Thousand Thousand I Thousand

acresSouth Atlantic: acres acres acres acres acres acres acres acres 33 15, 419Sawtimber stands ......................... 16, 833 1,282 I 1,014 35 1............ 233 99

Seedling and sapling stands .............. 9, 631 737 543 6 ............ 188 166 15 8 713
Nonstocked and other areas .............. 1,476 103 53 ......................... 50 35 1, 336

Total ...................................... 46, 152 3, 484 2, 783 47 ............ 654 450- I 42, 136

Southeast:
Sawtimber stands .......................... 24, 505 2,102 1,423 5 8 666 I 243 I 214 I 21,946
Poletimber stands ...................... 37, 201 2,137 1,530 3 7 597 367 145 { 34. 552
Seedling and sapling stands ................. 21,097 1,028 58I 3 4 440 113 105 I 19. 851
Nonstocked and other areas ............. 12,182 970 358 35 9 568 294 7_/ 10, 847

Total .... ---_9-_ -- 6,237 -- 3--_2 -- 28 2,271 1,017 I 87,196
West Gulf:

Sawtimber stands .................... 19,164 1,749 l, 498 5 i 46 200 125 17, 286

Poletimber stands ............................ 22,963 l, 986 1,714 10 46 216 ] 158 20, 816Seedling and sapling stands ............. 7,610 536 356 29 143 96 6, 976
Nonstocked and other areas .................. 21414 204 129 1 5 69 11 (_) ] 2,199

Total ................................. ----_, 15-1 ---_, 4-_- _ -_- _ 628 I _ _ 47. 277

Total, South:
Sawtimber stands .......................... f_).502 5,133 3, 935 : 45 54 1, 099 467 ] 251 ] 54. 651
Poletimber stands ......................... 78 376 5, 485 4, 417 19 53 996 675 ] 180 [ 72. 036
Seedling and sapling stands ................ 381338 2, 301 1, 480 17 33 771 375 ] 122 [ 35. 540
Nonstocked and other areas .............. 161072 1,277 540 36 14 687 340 [ 73 I 14, 382

-_-ITotal ......................................_8----'-_,_ '-----I_ 117 154 ...._ 1,857' I 176,609

WEST

Pacific Northwest: I 1 I
Douglas-fir subregion: I

Sawtimber stands ..................... ] 14, 611 7, 540 5, 680 155 1,684 21 ] 593 148 6.330
Poletimber stands ..................' 4, 542 I 895 618 6t 208 I 8 478 135 3. 034

Seedling and sapling stands ......... 4, 260 ] 772 558 25 164 I 25 616 123 2, 749Nonstocked and other areas .......... 2, 042 zoo 16 200 1 284 46 1, 212?0 l
Total ..................................... __ 25,455.1 =:9,:727_:-- -_,i_--_...... 2,256 55--- 1,971 452 13,825

Pine subregion: I _=---- -
Sawtimber stands ................... 14, 065 9, 970 7, 672 2,071 218 [ 9 418 37 3, 640

Poletimber stands .................. 3, 968 2, 090 1,595 36_ 127 ] 15 180 9 1.689Seedling and sapling stands ......... 1,227 612 495 36 21 39 7 569
Nonstocked and other areas .......... 65() 271 208 22 _23 18 28 351

Total .............................. ___19,.910 .... .........12_943 9, 970 ----_,5-06 ...... - 4_004--__ ____63__---=-__ 665 . 53 6, 249
Total, Pacific Northwest:

Sawtimber stands ...................... 28, 676 17, 510 13, 352 2, 226 1,902 30 1, 011 185 9, 970
Poletimber stands ...................... 8, 510 2, 985 2, 213 414 335 23 658 144 4, 723
Seedling and sapling stands ............. 5, 487 1,384 1,053 85 200 46 655 130 3, 318
Nonstocked and other areas ............. 2, 692 771 491 38 223 19 312 46 1.563

Total .................................. 45, 365_ 22, 650 17,109 2, 763 2, 660 118 2, 636 -- 505 - 19, 574

California: 7,565Sawtimber stands ....................... 14, 038 7,198 107 231 29 147 6 6,320
Poletimber stands ..................... 1,122 486 448 9 28 1 15 (_) 621
Seedling and sapling stands ............. 44 23 22 (_) 1 (2) (2) ............. 21

Nonstoeked and other areas ............. 2,113 ......996 I 905 17 64 1O 24 2 1,091
Total ..................................17 317 9 070 ] 8, 573 133 324 40" 186 8 8,053

.____=_"'_'" ___. ___'L"_ I ...... ---=_. --=---=

Northern Rocky Mountain: " 15,039 10, 756 ....Sawtimber stands ........................ 9, 867 409 469 11 851 14 3, 418
Poletimber stands ...................... 11,275 8,032 [ 7, 237 303 482 10 380 23 2, 840
Seedling and sapling stands ............. 4, 710 3, 364 I 3,175 83 81 25 197 25 I, 124

NTonstocked and Other areas ............. 2, 816 1,586 1,348 ____27 _ 174 . 37 136 17 1, 077

33, 840 23, 738 t ----21,627 822 1,206---- ----_-- 1,564 79'Total 8, 459
-- _ __

See footnotes at end of table.
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TABLE 22. Commercial forest land area in the United Slates and Coastal Alaska, by ownership class, section and region,
and stand-size class, January 1, 1953--Continued

NORTH

I 'Federal ownership or trusteeship I
County

Region and s_and-size class All owner- State I _ and mu- Private
ships N_ational Bm'eau of I [ nici0al

. Total forest Indian _ jLand Ma_l Other 1 [ ] -

Thousand Thou.sand Thousand Thousa'nd I Thousand [ 7_.nd [ Thousand Thousand
Southern Rocky Mountain: [ acres ] acres acres [ acres I acres j acres ] acres I acres acres

Sawtimber stands ........................ 12,639 I 11, 147 8, 830 1,463 ] 834 I 20 ] 162 8 1,322
Poletimber stands ...................... [ 4,612 2, 665 2, 403 113 ] 125 [ 24 I 131 16 1,800

Seedling and sapling stands ............. ] 1,939[ 1,426 13[ 669 ____4 51136_ 372446Nonstocked and other areas ............. [ 1,299 888 1,340

I

Total West: [ , .

Sawtimber stands .......................... [ 70392 46,978 "_9,247 3,436[ 90t 2,171_ 2_3 21,030
Poletimber stands ...................... ] 25, 519 [ 14, 168 12,301 ' ' 970 I 58 [ 1, 184 ] 183 9, 984
Seedling and sapling stands .............. t 12,180 [ 6,197 5, 590

4, 241
N onstoeked and other areas ................. 8, 920 [.... 3, 522. ..... 115181t 351530]]..... 74[75I.... 903]508I .17168_ 4,4'909103

Tota_...................................--I_-K-0-,o;i--7Z5_-_ _.3_05,2_I _---;.-_-_-_ 40,026
SUMMARY

United States: 178, 616 55,185 45 679 4 515 3 495
Sawtimber stands ........................
Poletimber stands ..................... 169, 408 24, 089 [ 2012ol 1 338 [ 1 043 843 118, 3622, 344 136, 406

[ 94, 709

Seedling and sapling stands ............... l 41,607 12, 845 [ 10,610 597 I 408 3, 387 73, 009Nonstoeked and other areas ............... 6, 755 4, 774 495 567 1,473 30, 413

Total.......................................I-___ I 98,874 ( _,3{4 6:-9_5I---_, ,_3 ..... 8-,0-_i7 35--8:250

Coastal Alaska: ] =-----
Sawtimber stands ............... 4,092 4, 076 3. 300 19 t 697 16
Poletimber stands ......................... 75 73 34 I t 38 2
Seedling and sapling stands ............... 75 74 34 ..... 1 40 1

Nonstoeked and other areas ............. 27 27 17 ............. 10Total..........................................-__ _,_ ......-__ -- _o ......+_- -5

All Regions: [Sawtimber stands .............................. 182, 708 59, 261 49, 039 [ 4, 534 [ 4,192 843 118, 378
Poletimber stands ........................ 169,483 24, 162 t 20, 285 / 1,339 t 1,081 2, 344 136, 468
Seedling and sapling stands ................ 94,784 12,919 [ 10,644 / 597 [ 448 3, 387 73, 0t0

6, 782

Nonstocked and other areas ............. 41.6341_0_, 1___I 4,7911 495[ 577 1,473 "]0,413Total .................................4_,_9 8_,7591......6_] -_, 2_- -_ 358,269

i Because of different definitions oi commercial forest land adopted by tile shills may vary from actual published commercial forest land acreages of
Forest Service and other public agencies, acreage figures for these owner- the public agencies concerned.

2 Less than 0.5 thousand acres.



........._-:_'"_"...... }£E'£+O-iL/RC£7_$ X_OI_: /L33/_X!RZCA'S Kc_UU?URE550 ._,.........s.::,.0=;_

TABLE 23.- -(fOT/WZ/7.CT'C_a7 fo_'cS_. [C_75d(.w'_(:;,2.77.:m'PDt:</,;:c)t0;rTCT'SA'/70d='y_kfz( , 7's{{_:U. +;rss+, '-/,Tu{ {/#'/(;_,wt,q,L/_[ts,:.+]r,<z_)?d6"iZC C_C_#,?,88C_077

NO I_,T')Tt

Seetiort, region, and type of ownership _ All classes U:nder 10{ 100 _o 500 500 fo 5,000 to 50.000 a.eres
acmes z acres 5.000 acres 50.000 acres and larger

Tho'asand Thousand Thousand 7'hou<_and Thousand Thousand

New England: t ac_6_st38 acres acres, acres ..... acrezFarm ....................................................................................... i 2, 528 3,1.o7 406 47
Lumber manufacturer ......................................................... 1.002 i 6t 198 37t 372
Pulp manufacturer .................................................................. 6, 840 ................................ 616 ........... (Ji2½4

Other wood manufacturer ....................................................... 336 ....... i:;ii: 35 301Other private ................................................................... 14,601 :..::., - ..... 4.-]40- '804- 1,183 3, 163...............................

Total ........................................................................ 28,917 7, 900 t _7_,4_5 1,581 2, 253 9, 688

Middle A.tfantlc: 3, 636
Farm ................................................................................... 11,800 7, 685 479 I............
Lumber manufacturer ............................................................... 977 56 I 228 284 274 ......... i35

Pulp manufacturer ............................................................. 889 ............................. ............. 1_ 79872Other wood manufacturer ........................................................ 203 ..... 3

Other private. 22,842 10, 861 5/503 2;439 I 2, 85-4................................................................ 1,185

Total ................................................................................. ---_ ------7S;'6_-_-----9_7- 3,20213,347 777_
................................... __== ___. _I

Lake States:
Farin ............................................................................ 15,184 i 9, 859 4, 961 364 __
Lumber manufacturer .................................................................... 1,435 t 36 49 79 ....... 39{i......... 875

Pull) manufacturer .............................................................. 1,495 I............ 230 1,265Other wood manufacturer ......................................................... 109 ............ " ......... i3 ...... 23- 13

Other private ........................................................................... 13,610 5, 878 3, 907 1,211 1,000 1.614Total...........................................................................................31,833----7_,77_-- s,93o _X_ 1,639 3,814

Central: a ............ I.... 1,150 36Farm .............................................................................. 24, 697 16, 046 7, 4(15 ...........
Lumber manufacturer ........................................................ 541 I 55 65 347 I 74
Other wood manufacturer .............................................................. 276 [ 1 t 1

Other private ........................................................................ 13,690 6, 824 3, 862 ........ i;-@_, 823 ............ 25i
149

Plains 3 2 929 I 317 [..............

Farm ................................................................................. I 3, 575 1,-' 205 _ 106_ 229 100Other private .................................................................... _____ 1,375 44 20

Total .......................................................................... 4, 950 -- 4,134 423 2-_- _---_IZ:.....

Total, North: I..... -....... 183 ............Farm......................................................................................., 61, 94 39,047 19, 36 1,012'6828Lumber manufacturer ................................................................. I 3, 955 208 540 1,116 I 1,010

Pulp manufacturer .............................................................. 1 9, 224 929 + 8, 295
Other wood manufacturer ................................................................ E 924 .......... 4 .............. i4 ............ 23- 199 I 684
Other private .......................................................................... ! 66. 118 30, 079 t 17. 518 6. 482 I 5, 852 ] 6,187

Total ................................................................... I 141,615 69, 338 -1---_8- 10,214 8,279 16,176

SOUTIt

South Atlantic: i I
Farm .................................................................................. , 29, 968 t 13, 388 i 12 489 3, 570 521 .......
Lumber manufacturer ............................................................. 2, 620 109 I ' 583 196 I, 142 i 590
Pulp manufacturer ........................................................................ I 2, 603 I............ [........................... 98 1 2, 505
Other wood manufacturer ........................................................ j 391 .......................

Other private .......................................................................... I 6, 554 1,653 { 1,8101, 69930 944278I 44883

Total ................................................................................. -----427136- .......--_S_l 14,882 ----'5_9-5- _i_i_

II--i--- :1 i_, 9, 911 2, 497 ............
Southeast:

Farm ................................................................................ 45 957 16, 698 16 851
Lumber manufacturer ........................................................... 6, 587 96 256 580 3, 205 i 2, 450
Pulp manufacturer ................................................................ 6, 963 I............. i............................ 94 6, 869
Other wood manufacturer ....................................................... 1,893 I ................ I 43 46 I 1,301 503

Other private .................................................................. 25, 796 I 4, 300 _7' 595 I 5, 605 I 4, 804 3, 492

..............................................................................
We t ult: i - ....

Farm ............................................................................. 14, 218 6, 751 5, 920 1,384 163
Lumber manufacturer ........................................................... 9, 310 I 30 t 327 215 t 2, 042 6, 696
Pulp manufacturer ............................................................ 2, 622 [............. j............. 141 ............... 2, 481
Other wood manufacturer ...................................................... 534 19 56 148

Other private ....................................................................... 20, 593 5, 271 t 6, 519 ............4, 051 2, 311775 1,977

............................................................................... 47,277 12,071 j_8-_- "_-----_,_L--------5_9-, 29g 11,302
Total

Total, South: '_ 36,837 _--3W 14,865 3,181
Farm ......................................................................
Lumber manufacturer ...................................... ;;_-__;_i_;_;_;_-- 18,517 235 1,166 991 6,389 9, 736
Pulp manufacturer ........................................ . ............ __ ..... . 12,188 ......................... 141 I 157 11,890
Other wood manufacturer ...................................................... 2, 818 19 99 , 76 t 1,890 734

52,943 11,224 15, 924 t 5, 917
Other private ................................................................. 11,355 8, 523

Total ...................................................... 176,609 / 48. 315 /_J 27 428 i_ 28. 277

See footnotes at end of table.
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TABLE 23.---Commercial forest land area in private ownership in the United Stales and Coastal Alaska, by size class section
and region, and type of ownership, 1953 1 Continued

WEST

Section, region, and type of ownership All classes Under 100 , 100 to 500 [ 500 to ] 5,000 to 50,000 acres
acres _ acres 5 000 acres 50 000 acres and larger

Pacific Northwest: acres l acres l acres J acres r acres i acres
Farm ................................................................................. 5 344 I 1 217 ] 1 910 t 2 022 I 195 t............

Lumber manufacturer ............................................................. 6' 858 ' 24 '122 I '478 I 1,614 I 4, 620Pulp manufacturer .............................................................. 11681 I............ I ............ ] 6 256 ] 1,419

Other wood manufacturer .................................................... 341 !................... / 2 109 I 19 [ 213 I.............
Other private ..................................................................... 5,350 t 951 I ,075 t 1'021 t 587 I 716

T i .....
otal .............................................................................. 19, 574 I 2,192 4, 216 3, 546 2,865 6, 755

arm ........................................................................... 1 586 I 95 ] 331 I 742 418 I............
Lumber manufacturer ] 3'076 I I 52 } 212 1 368 I 1 444

............................................................. [ _' I............ ' ;'Pulp manufacturer ............................................................ t 173 .................. 1.................. I............................... ! 173
Other wood manufacturer .............................................................. [ 140 ]............... I 3[ 191 1181 ..............
Other private .................................................................... 3, 078 t 206 636 320 393 1,523

Total.......................................................................... _----;,0-_-I q;i-l_- 1,2.3----_,_
J

Northern  ocky ountain" J J t t I
Farm ............................................................................... i 4,001 I 427 f 1,638 ] 1,936 I.................... ]..............
Lumber manufacturer ................................................................. I 2 131 ............ 21 351 216 1 543
Pulp manufacturer ............................................................ ' 10] ................ I................... t.............. l 101 ......... [....
Other wood manufacturer .............................................................. t 190 ] ............ l............... [............ l 25 t 165
Other private ................................................................... 2,127 214 ] 167 ] 323 358 1,065

Total ..................................................................................... 1--_,459-I-----64-I-I 1,826 ] 2,610 ]'--- _I---------'-_, 773

i

Southern Rocky Mountain: 3 ............ :'----_ ............. = =--"_- _ - _----:----
Farm ............................................................................. ] 2,749t 158 I 5441 9391 5571 551
Lumber manufacturer .............................................................. 1 150 I............. 4 24 ............. 122
Other wood manufaeturer ..................................................... 6 i............................................ 6 ] ............

Other priwge ..................................................................... 1,035 68 ] 204 324 109 330

Total..............................................................................--_3-5_0-' ----_i ---_-I----_, 2-_---_ /

(3tiler wood manufa&uD-_2:fi::-2:-lf:_:_f::-_:-:i::::-_:::£:::-_:-:::::::::2] '677 17i]277£2_2_T£21_...... ii2-I 38 t 362] '165

Other private .................................................................... I 11,590 I 1,439 3, 082 ] 1,988 1,438 3, 643

Total ............................................................................ [ --- -40-_0-_..... -3,-_-- -_ 7.816- I 8-'--'--_ ' 6,4_1

SUMMARY

United States: 165, 217 77,781 59, 219 23,132Farm ................................................................................... 1 4, 534 551
Lumber manufacturer ........................................................ ] 34, 687 1 467 t 1,905 3, 137 10, 634 18, 544
Pulp manufacturer .............................................................. 23, 276 ...................... 147 1.278 21, 851
Other wood manufacturer ........................................................ I 4, 419 [ 23 [ 225 2, 451 1,583
Other private .................................................................. I i130,65142,742136,524 ,5,772

" - --1 -- " -- 19,825 __ 15, 788

Total ................................................................... 358, 250 I 121,013 I 97,873 I 46, 37 34, 66 58, 317
1

Coastal Alaska: 3 /

Other private ............................................................................................. 19 10 ] 9 .............
All regions: 165, 217 77, 781 [ 59,219Farm .............................................................................. 23,132 4, 534 551

Lumber manufacturer ........................................................ 34, 687 ] 467 I 1,905 3,137 10, 634 18, 544
Pulp manufacturer .............................................................. 23, 276 l............. ]............ 147 1,278 21,851
Other wood manufacturer .................................................... 4, 419 I 23 / 225 137 2, 451 1,583

Other private ......................................................................... 130, 670 I 42, 752 36, 533 19, 825 15, 772 15, 788
Total .......................................................................... --97_2 46, 378 34, 669 58, 317

The determination of size class of ownership was based on the total corn- _ Includes ownerships eontaining 3 to 100 acres of commercial forest land
merciat forest land area in the ownership. Some pulp company ownerships in the East and 10 to 100 acres in tim West.
now primarily producing lumber were classified as lumber manufacturers. _ Certain types of ownerships were omitted in these regions because owner-
This was particularly true in the Lake States. ship of the omitted types were absent or were so small that total areas by

size class would imt be adequately determined by sampling procedure.
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f3m_iIpriv_o holdings
All ciasses ....................................................................................................

Total Under 100 acres 2
Section and region

I
Area

North: Acres
New England ............................ 16, 976 39
Middle Atlantic ......................... 31,174 27
Lake States ................................ 26, 380 41,909 36
Central .................................. 14, 522 28
Plains ................................ 54, 781 27

Total ................................... 1!7 , 160 I 16,089 30

South: I

South Atlantic .............................. 42, 136 35, 527 594, 165 30
Southeast___ 87, 196 61,981 777,620 34
West Gulf ................................... 47, 277 I 30, 684 453. 712 33

Total .................................... _ ....... 33

West: 13, 325 67, 983 I
Pacific Northwest:

Douglas-fir subregion ................... 196 35
Pine subregion ....................... 6, 249 15, 937 I 392 47

Total ................................... 19, 574 I 83, 912 I 233
California ................................ 8, 053 I I0, 4641 770 56
Northern Rocky Mountain ................ 8, 459 27, 176 311 46
Southern Rocky Mountain ........... 3, 940 7, 754 508 72

Total ..................................... 40, 026 I 129, 29l 310 128. 820 41

United States ....................................... -_-='_250 =]=-_, 5_, _3- __ -__ --4._-_-, 6-_ 31
Coastal Alaska ............................... ' 19 ] 286 _ 66 ] 19 I 286 41

Allregions ................................... -- ----358,2-_-I4,510,4--_-[ --79[ _iii- -Y,-_=-ii- 31

i Because some owners have various size holdings in one or more regions, section, or for the country as a whole. Thus, except for small ownerships,
the determination of size class of private ownership and area owned was based regional totals do not add to sectional totals that give the proper ownership
on the total commercial forest land area in the ownership, and number of distribution on a sectional basis, nor do sectional totals add to national totals
owners on the total number within each ownership class, whether for a region, that show correct ownership distribution for the entire country.
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number of on'nets, average size of o'wne'rs]lips, and size class of owner, by section and region, 1953 1

Small private holdings Continued
Medium private holdings-- Large private holdings--

5,000 to 50,000 acres 50,000 acres and larger
100 to 500 acres 500 to 5,000 acres

t t Average Average
size size

Area Owners holding holding

Thousand
acres Number Acres Acres Acres

7, 495 48, 854 1,121 15,979 312, 516
9,367 59,112 754 14,004 91,250
8, 930 47, 855 834 18,839 181,619

11, 393 67, 233 823 12,096 I00, 000
423 1,881 756 6,000

37, 608 224, 935 833 14,705 215, 680

14,882 90, 688 164 898 I2, 225 157, 652
24, 745 149,917 165 1,139 I4, 390 162, 366
12,822 81,809 157 917 17,179 198, 281

52,449 322, 414 _l_-i t, 031 14, 733 181, 263

l
2, 534 13, 350 100 1724 , 1,695 1,017 16,534 217, 783
1,682 7.47o 225 i',822 I 1,34o 1,360 13.638 162,100

----_, 216 t 20.820 202 3,546[ 3,035 1,168 15.403 225,167
1,022 I 3, 971 257 1,293 I 999 1,294 16.291 196. 250
1,826 I 10,886 168 2,610 2,279 1,145 16,459 308, 111

752 ] 3, 401 221 1,287 1, 149 1,120 12,000 91, 182

39,078 200 8, 736 I 7, 462 1,171 15,648 221,194

97,873 t 586,42740 225167 46,378 I 46,326 1,001 14,879 206,067

------97,882- 586, 467 -_, _8- 46. 326 1.001 34, 669 2,330 14, 879 206, 067

Data were lacking on which to adjust for possible duplication of ownerships _ Includes ownerships containing 3 to I00 acres of commercial forest land in
in the small ownership classes when considered strictly on a sectional or the East and I0 to 100 acres in the West.
national basis. Such duplication that may exist in small ownerships is,
however, believed to affect relatively less area and fewer owners than in the
medium and large classes.
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TABLe: 25. Net 7;o[7_D_zeof i77.,e _7_.g_'/,;vYtiJ_7'y• f)'_<?.(_-).;(g;_pT(T(ff_,7[¢_)'7'_8_7(£77,dt.s7 _] _ i s .s 7

¢[a88, se(:_io'n, aria _'c¢y_o7_,'J,?s_.,sof'_tl:oc_]..._ate(] £(t__Z%'ooU#, Ja_.qr'W 7 /f)/Lff ,

NO {V£tf

' Federal ownership or trusteeship Private
County _.....................................................................................

All and
Region and species group owner- i ' Bureuu State -_ munici.- Forest

ships Total ...........................N_tionalforestIndian2 i Manage-°fmentLand_Other _ pal s Total Farm i industrieSandother

Million Million Million Million Mitlwsz Million Million
New England: bd:-ft, bd.-it, bd.-ft, bd.-/t, bd,-ft bd.-St, bd.-St.

Softwood ............... 27,169 1,245 ......... 68 , 283 167 19. 049
Hardwood__. 24, 356 1, 187 I _-_i___l 54 394 165 16, 571

Total ..... 51, 525 2, 432 t ...........---12-72 - 677 I 332 , 35. 620

Middle Atlantic:
Softwood ......................... 13, 328 969 8, 583
Hardwood ...... 61, 023 ] 4. 085 39, 642

Total ....................... ..........74, 351 I.. 1,957_-= I 266 5, 054 48, 225t ILake States:
2, 743 I [23 , 114 1,975Softwood ...................... 14, 355 3, 955 1 5, 304

tIardwood ...................... 35, 435 4, 235 2, 909 12 [ 244 2, 393 I [ 12. 206

Total ..................... 49, 790 8,190 35 ] 358 4, 368 ] I 17, 510

i

Central: 884
Softwood ....................... 3, 420 247 200 47 30 - 1, 503
.Hardwood .... 79, 251 3, 241 [ 1 874 26. 987

Total ........ 82,671 4, 365 I 3,441 1 [ 921 914 t 28, 490

Plains: _1Softwood ......................... 670 108 13 . 10 61
Hardwood .................... 7, 007 315 ........... I 1 93 20 I, 849

Total ........................ 423 13 I 1 I 93 2,010

Total, North: ----_t
Softwood ..................... 58, 942 4, 305 23 285 34, 600
tiardwood ........................ 207, 072 8, 802 14 1,475 97, 255

Total ............................. 266, 014 17,367 13,107 _I --37 1,760 11,043 3, 477 ] 234,127 131,855

SOUTII

South Atlantic:............................. 51,144 3,163 2,140 ] 20 ............. I I
Softwood ........................ 55, 714 4, 642 4,118 60 ............ 1,003 571 77 47, a33 31,627 15,706
Hardwood ..................... 464 346 101 50, 625 34,191 16, 434

Total _ _7 ........178 97, 958 65,______818 32, 140

Southeast: 242 67917 29, 635Softwood ..................... 76, 833 7, 957 I 5, 266 19 23 2, 649 717 38, 282

Hardwood ...................... 62, 469 4, 623 i__ 2, 944 _ 14 13 1, 652 612 726 56, 508 28, 719 27, 789

TotalGulf:............ 139_3021_12,5801_8,210] .... 33[ 36_ _ 1,_ -----_ 124,425---58,354

............ I 66,071
West

6 I 48, 206 i 5, 920 42, 286Softwood ............................ 54, 956 6, 516 I 6,182 7 54 273 228
tiardwood ..................... 55, 952 i 3, 486 i 2, 566 17 173 730 563 13 ,__ 51,890 il 13, 722 38,168

Total ........................ 110,908Ii---7o,oo2/i--s-77f---- 7 -- 2-77---7,-_-a -797 191 lOO,O96i 19,642 __80,454
Total, South: .............. 182,933 17,636 i 13, 588 [ 46 77 1,516 325 163, 456 67, 182 96, 274

............... 82, 391HardwoodS°ftw°°d................. 174,135 12,751 / 9, 628 91 186 3,2,925846 1,521 840 t 159,023 76, 632

Total ........................ 357,068- 30'387t/ 23,216 -- 137 -- 263 _ _--1,165 322,4-_1--_3,--/-_" 178,665

/

See footnotes at end of table.
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TA_,_ 25. Net volume of live sawtimber on commercial forest land "in the United States and Coastal Alaska, by ownership
class, section and region, and softwoods and hardwoods, January 1, 1953 1 Continued

WEST

Federal ownership or trusteeship Private

All Forest
[_egion and species group owrmr- Bureau State

ships Total National Indian _ of Land Other 2 industries
forest Manage- and other

me nt__ !__ .[

Pacific Northwest: Million. Million Million Million Million Million Million

Douglas-fir subregion: bd.-fl, bd.-ft, bd.-ft, bd.-ft, bd.-f_8 . bd.-ft, bd.-ft.Softwood ..................... 577, 116 284, 344 218, 791 58, 199 0 259, 026 246, 489
Hardwood ...................... 17,259 4, 059 2, 867 907 .............. 11,846 11,280

Total ........................... 288,403 ' 221,658 59, 106 547 I 270, 872 257, 769

Pine subregion: 93 I 4 291 361 [ 39 108 36, 356

Softwood___ 110 557 ] 87 16 ____,3__ .... _ ,
.................... 122 ' 85 53 50

IIardwood ..... __

Total ................. "H_9 --_ 2, 359' 93 361 [ 39,161 36, 406

Total, Pacific Northwest: _ _ _---:= ...... -------- I
Softwood ...... 394, 901 709 298,134 ] 282, 845
Hardwood ........................... 4 181 199 I1, 330

Total ..... 399, 082 908 [ 310. 033 [ 294, 175...................... :i---

California: 132, 508
Softwood ........................... 186,482 2. 393
Hardwood ...................... 2, 587 [

Total ................... _ 189,069 ] 31, 37 134, 811

Northern Rocky Mountain:. 114, 877 29, 378Softwood .................... 416
Hardwood ........................ 468

Total ............................. 11.5,345 { 29, 794

Southern Rocky Mo_mtain: 2, 730
Softwood .... 58, 299 144
Hardwood .............. 2,211

Total .... _,,-_ --_ 2,874

Total, West: 447, 461
Softwood_ 754, 559 72, 522
Hardwood 9. 447 1.150 14, 193

Total.. -V_£ --_6-_ _ _--_ 461,o54

SUMMARY

United States: I I I 578, 335
Softwood ........................ 657, 035 I 42, 640 8, 690 718, 451 140,116
Hardwood .................. 25, 816 I 2, 266 3, 218 361, 526 167,687 193,839

Total ........................ 682, 851 I 44, 906 I 1,079, 977"I__ 772,174

....... [ 322 322
Coastal Alaska: 82, 481 ! 61Softwood ....................... (3)

.Hardwood ........................... . 43i

Total ....... 82,524 " 61 ] 322] 322

All regions: 578, 657
Softwood ......................... 739,516 42, 701 ] 8, 690
Hardwood .... 25,859 2, 266 3, 218 193, 839

Total .... 765.375 44, 967 11.908 772, 496

Net volume in board-feet log scale, International _4-inch rule. other public agencies, volume estimates for these ownerships may vary from
Because of different definitions of commerciel forest land, different cruising actual published figures of the public agencies concerned.

standards, specifications, and log rules adopted by the Forest Service and 3 Less than 0.5 million board-feet.



Total, North South
Eastern .....................................................

Species group United I Total South South- I West

States Total EnglandNeWAtlanticMiddlei StatesLakei Central Plains I Atlantic east ] Gulf
................................... ] .......

Million Million ] Million Million 1 _Iillion I MiUion Million Million Million; Million ] Million
Softwoods: bd.-ft, bd.-ft. I bd.-ft, bd.-ft. I bd.-ft. I bd.-ft, bd.-ft, bd.-ft, bd.-ft, i bd.-ft. ] bd.-ft.

White and red pine .................. 17, 330 ! 16,262 I 7, 60_ 3, 577 I 5, 015 t 68 ........ 1,06_ 737 I 331Jack pine ............................. 2.104 2,104 1 20 2 083 ......... ' ...........
Longleaf and slash pine ................. 36, 638 .......... I...................... I.............. t.......... -3£),_)3_ ..... 3,1841---3i,083 ...... 2,37i
Shortleaf and loblolly pine ........... 124,744 I 3, 992 [.......... 1,725 I........... I 1,897 ..... 37C 120,75I 36, 968 ] 35, 078 I 48, 706

Other pines ........................... 12, 251 I 2,176 4t 1,555 /.......... I 580 10, 0_ 6,148 I 3, 625 ] 30210 ......................

Spruce and balsam fir ............... 19,084 I 19, 074 14,44¢ 1,937 I 2, 697 t....... 1,113 292 ..............Hemlock ............................ 12,333 I 10, 928 3, 74_ 4, 012 t 2 735 432 1,40_
Cypress ............................... 12,682 I 280 _....................... ]..... ' .... / 280 2.761 ] 6,097 I 3,544

583

Total ............................... _/--5_]-_7_ ---13,'328 j--l_/--3_O '670 -_2,_ --51,144 --76, 8-_ l-
Hardwoods: ---= " ...... : ==--:=- .... ----:--=: ----=---_-

White oak 4......... 35, 432 / 20, 552 / 423 6 683 / 1 965 11,294 14, 880
0ther white oak .... ::::::_-::--::_-::: 27,342 I 10,844 / 39 2'126 | '784 7 423 477 5,664 I 5,125 I 4,09116, 498 5, 325 / 4, 731 I 6, 442Red oak _........
0thor red oak.___-_-_-_-L'_--_-_ 31,023 / 23,554 / 1,709 10:178 | 5 600 51894 173 7,469 2,576 / 2,553 _ 2,34052, 592 / 19,872 ] 347 3,166 | 1' 145 14 565 649 32, 720 8, 630 | 12, 536 I I1, 554
Yellow birch ........................ 11,701 I 11,647 | 5, 824 3, 924 | 1:890 ' 9 54 25 t 1l I 18
Sugarmaple ......................... 22,929 I 22,517 ] 6,315 7,289 | 6 080 2,833 _-_ 412
Soft maple .......................... 13, 913 I I0,195 | 1,098 4, 304 | 2:047 2, 704 ii: 141 I 217 I 543, 718 2, 183 / 1,088 | 447
Beech ................................. 15,888 I 13,147 I 2,055 6,174 | 1,068 3,850 2,741 772 | 1,211 } 758
Sweetguru ........................... 25, 750 I 1,953 /......... 883 /.......... 910 ......... 1£)0- 23, 797 6, 927 / 8, 299 t 8, 571
Tupelo and blackgum ................ 24, 563 I 1,756 I 3 654 | .......... 1,017 82 22, 807 8, 874 / 8, 373 / 5, 560
Ash .................... 11,027 I 6,297 | 355 1,655 l 1 425 2,477 385 4,730 1,334 ] 1,307 I 2,089
Hickory .................. _-__-_-_---_ 23,896 [ 9,032 I 93 2,046 | '150 6,688 55 14,864 3,535 | 6,111 I 5,218
Cottonwood and aspen .............. 9, 376 / 7, 914 I 348 309 | 3, 958 1,617 I, 682 1,462 88 ] 558 / 816
Basswood ............................ 6, 763 _ 6, 298 I 112 | 2,026 | 2. 759 I, 271 130 465 192 | 235 I 38
Yellow-poplar ......................... 16,370 ] 6. 791 I 107 ] 3 035 | ........... 3, 649 9, 579 5, 675 I 3, 845 I 59

Black walnut ........................ 2,109 / 1,6871 ........... I ' 83 | 27 1,408 422 3,611 / 6'063/ 7,843Other ................................ 50,533 / 33, 016 5, 528 6, 308 [ 6, 537 II, 642 ...... 3, 001i66- 17, 517 162 I 206 I 54

Total .............................. -_1,207 [--_---24-_6----61,023 I_--3_-'-_9,-_- --7,0,)7 -_ -55,714 _-62,469 [ _'9--_

All species............................... _0_'2--- _&:._-_gl_f:-_-j31o: :--_,-_(-sTM --_,6-_-------%E,0-_1-_,_-1%9:-30-_-: 110,9o8

Net volume in board-feet log scale, International _-inch rule. This _ Includes 294 million board-fce_ of ponderosa pine. The total volume of
table is similar in fcrmat to table 1Oof Basic Forest Statistics for the United ponderosa and Jeffrey pine in the United States is 224,503 million board-feet
States, January 1945 (revised 1950 issue) but the data are no_ directly corn- including 294 million board-feet in the Plains Region.
parable because of changes in standards between 1945 and 1952. _ Quer_us alba and Q. prinus.

Less than 0.5 million board-feet. _ Quercus borealis, Q. falcata var. pagodae.folia, and Q. shumardii.

TABLE 27._Net volume of live sawtimber on commercial forest land in Western United States and Coastal Alaska, by species
group and section and region, January 1, 1953

West
Total,

Western ISpecies group United Pacific Northwest Coastal
States and : Northern Southern Alaska

Coastal Total : California Rocky Rocky
Alaska Total Douglas-fir Pine Mountain Mountain

:subregion subregion i
--d

Million Million Million i Million Million Million Million Million Million
_oftwoods: bd.-ft, bd.-ft, bd.-ft, i bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.

Douglas-fir ................ : ............. 531,868 531,868 365, 912 _ 337, 251 28, 661 116, 912 43, 220 5, 824 ............
Ponderosa and Jeffrey pine ............ _ 224. 209 _ 224, 209 92, 232 I 5, 900 86, 332 66, 741 33, 061 32,175 ............
True firs ................................ 183,705 183, 705 73, 508 ! 58, 428 15, 080 88, 717 16, 983 4, 497 .............
Western hemlock ........................ 171,895 117, 497 114. 735 I 112, 065 2, 670 478 2, 284 ............ 54, 39_
Sugar pine ............................... 35,121 35,121 7, 737 7, 418 319 27, 384 ............
Western white pine ..................... 21,383 21,383 4, 771 I 3, 244 1,527 2,131 14, 474 ......... _-I ............

Redwood__ 36, 214 36, 214 9,190 90 ............ 36,124 .......................... _--_-_-_----_-_-_"iSitka spruce ............... _--_-_" _ 35, 888 9, 293 9,123 ............ 170 ............................. 26, 59,'
Engelmann and other spruces ............. 37,135 36, 962 3, 371 t 410 2, 961 ............ 17, 737 15, 854 17_
Western larch ............................ 28, 019 28, 019 1O,348 210 10,138 ............ 17, 671 ........................
Western redcedar ......................... 36, 295 31,654 28,198 27, 575 623 2 3, 454 ............. 4, 641
California incense-cedar ................. 13, 296 13, 296 3, 557 3, 321 236 9, 727 ............. 12 ............
Lodgepole pine ........................... 30,126 30, 051 3, 553 334 3. 219 3, 807 15, 891 6,800 7_
Other ..... . ............ 20, 525 17. 456 14, 298 11,747 21551 1, 831 907 420 3, 06[

Total ........................ 1,405, 679 1,316, 728 731, 433 577,116 154,317 354, 024 165, 682 65,589 88, 951

i-IardwoodS:cottonwoodand aspen _ 3, 742 3, 742 123 ............. 123 37 ]I 463 3,119 ...........
Red aider .............. 9, 414 9, 414 9, 245 9, 245 ............ 166 I............ 3 ...........
Other .................. ..................... 14, 930 14,823 8, 075 8, 014 61 5, 774 ] 877 97 107

--Total ................................. 28, 086 27, 979 17.443 17, 259 184 5,977 1, 340 3, 219 107

kll species .............................. 1, 433, 765 I, 344, 707 748, 876 594, 375- 154, 501 : 360, O01 167, 022 68, 808 89, 058

Net volume in board-feet log scale, International _A-ineh rule. This _ Excludes 294 million board-feet of ponderosa pine in the Plains Region.
table is similar in format to table 10 of Basic Eores_ Statistics for the United The total volume of ponderosa and Jeffrey pine in the United States is
States, January 1945 (revised 1950 issue), but the data are not directly corn- 224,503 million board-feeL
parable because of changes in standards between 1945 and 1952.
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TABLE 28.--Net volume of live sawtimber on commercial forest land in Eastern United Slates, by seclion and region, species
group, and diameler class, January 1, 1953 1

SOFTWOODS

North South
Species group and d. b. h. class

(inches) l
Total South I South- t West

Atlantic east [ Gulf

Million Million Million Million
Southern yellow pine: bd.-ft, bd.-ft, bd.-ft. [ bd.-ft.

9.0-10.9 .................. 40, 239 10 613 20, 001 I 9, 625
11.0-14.9 .............................. 74,164 19, 877 I 31,995 22, 292
15.0-18.9 ............................. 36, 444 10, 264 ] 12, 493 [ 13, 687
19.0 and larger ....................... 5 ] 16,618 5, 546 I 5v,-_.297t 5, 775

167, 465 46, 300 [ 69, 786 t 51,Total__ 379

White and red pine: 74 399.0-10.9 7 Vo3 t 850 113 ..........
i1.0-14.9_. 1 106 I 1,896 335 240 [ 95 ...........
15.0-i 337 243 [ 94 ..........
19.0 and larger 7 _46 [ 1,119 283 _ 180 ] 103 ...........

Total......................... 7,602 3, 577 I 5,015 68 t 1, 068,---_t----_] ........
Other softwoods:

9.0-10.9 ......................... 4, 873 [ 1,322 [ 3, 380 52 2, 347 I 423 1,586 338
11.0-14.9 ........................ 7, 808 I 2,607 I 3, 664 5, 255 I, 230 2, 870 1,155
15.0-18.9 3, 890 1,459 1,147 43 3,104 _)8 1,018 I, 178
19.0 and larger ................... 0 6 2, 955 1,083 1,149 3, 694 1, 546 1, 242 906

Total ........ 2 2 19, 526 I 6, 471 ] 9, 340 _l 2 300 !-'-14,--40-ff- 4,107 I 6__,7_16 3, 577

All softwoods: 6, 318 2, 729 } 4, 2309.0-10.9 ........ 807 145 i 42, 699 11,110 21,626 9, 963

I 10,523 [ 5,572 t 5,560 1,511 3651 79,754 21,347 34,960 23,44715.0-18.9_ __ 5, 768 3, 060 2, 297 610 117 I 39,885 11,415 13,605 14, 865
4, 560 1,967 2, 268 43 i 20,595 7,272 6, 642 6, 681

Total ........ 2 27,169 I 13,328 I 14,355 3, 420 t _ 670 : 182,933 51,144 76, 833 54, 956

HARDWOODS

White oaks: I [
11.0-14.9 ............................. 27 491 14 153 307 4, 046 1 675 7, 874 251 13,338 5,009 4,159 I 4,170
15.0-18.9............................. 17'380 8'694 "89 2529 '722 52_7 117 8686 2,741 2704 3,24,
19.0 and larger ....................... 171903 8:549 66 2:414 t 352 51606 111 91354 3, 239 2, 993 3,122

Total

Red oaks: -- ..................... t
11.0-14.9 ............................. 33 347 17 900 1 081 5 352 4 066 7, 214 187 15, 447 4, 654 5, 713 5, 080
15.0-18.9 ............................. 24'826 12'997 I '585 4'047 1'822 6 282 I 261 11,829 3,118 4,547 I 4,164

I / l 4,650

.............................. y__.... _ ..... 2=___7 .... ___'_.*._='_ "'[_ --['L_ .... . ...... ! --,_--_[ [_,_[._I5"089

19 0 and larger 25'442 l 12' 529 390 3 945 ' 857 ] 6' 963 374 12 913 3 434 4 829.......................... ' 7' _-" "'__'_ . _.... _ -' "'_ ___'_'_" _-"
Total 83 615 43 426 2 056 13 344 6 745 20 459 822 40 189 11 206 15 08 13. 894

Sweetgum, tupelo, and blackgum: t [ 1 I [ I t11.0-14.9 ............................. 22 651 1 484 3 622 .......... 756 ] 103 I 21,167 7, 275 8,127 f 5, 765
15.0-18.9 .............................. 16'858 1'282 .......... 578 .......... 614 _ 90 / 15 576 5, 334 5, 272

3, 396

Total.............................. ---_0,-S_I--3_t----T--1,-_1._______-_1----i37,927i_--_-/-q6,604 I--S_I-S;,_( 14,131

YellfslW._P}I.)99I?r:.......................... 6, 4_2 I 2, 25_0t _ 1,1_ I.......... [ _, 2277/.......... i 33,9_2i 2, 38680 _,569 23
19:0and]arger:_-:_-::::::::::'_:-::::: 4:508 2:063 36 915 :_--:222::: 1:112 _--_'-_--:_ 2:445 1:527 '901 17

........' = I .....Total 16 370 6 791 107 3 030 I ] 3 649 9 579 5 675 3 845 1 59.............................. :=___ -,.....,_ ___.... :......... ..... :.....=:_ -.... ___.....===
Yellow birch: t I I t

11.0-14.9 ............................. 4,104 4 091 2 298 1,052 734 7 .......... 13 / 5 4 4
15.0-18.9 .............................. I 3,188 } 3'167 I 1:647 972I 546/ 2 I.......... ] 21 I 6 5 I 10

19 0 and larger 4409 I 4'389 I 1879' 1900 I, 610 ......., 20 I 14 2

.............................. "' .... I ..... -- --'-_ ............... __-- lj 4

Total .............................. 11,701 11,647 5,824 3,924 I 1,890 9 I.......... 54 25 11 f 18

Stlg_._l__pl_ ............................ 8,811 8,680 2,608 2,462 2,658 i 952 .......... 1 _31 13 95 2315.0-18.9 ............................. 7,005 6 898 1, 930 2, 211 1,961 796 ........... 07 28 18

19.0 and larger ....................... 7,113 / 61939 1,777 ] 2, 616 1, 461 I 1,085 f......... ] 174 I 100 61 _ 13

Total.............................. 22,929I 22,517I 6,_15I _,_9t 6,080I _,8_........... 41_f 141 217I 5,
.....

11.0-14.9 ............................. 5, 415 4, 705 985 2, 338 644 738 710 ] 276 228 206
15.0-18.9 ............................. 5,173 ] 4,303 ] 751 2, 128 308 1, 116 870 ] 210 374 286

19.0 and larger ....................... 5, 300 I 4,139 t 319 1,708 116 1,996 1,161 1__ 286 609 266

Total .............................. "--'15.-_ ' 18, 147 t--2,--_--I- 6, 174 1,068 _t---_-----._--i 2, 741 I --_-t 1,211 758
__

See footnotes at end of table.



TZ,,BLE 28. Ne{ vob_me of five sawKmbe'/" o_ co'mm_<_,'_:zat rore;_t fang in if'a:_'tert_, U,yz'_te</ _ta_e,',', rh>, section and region_ °species

If A[{DWOOOS---Qontinued

North Soal;h

Species group and d. b. b. class Total

(inches) East Total l New ' Middle Lake Central ]?lains ] Total South South- WestI England Atlantic States Atlantic east Gulf
..................... i...........................

Million Million Million Million Mili [on Million Million Million Million Million Million
Other hardwoods: bd.-ft, bd.-ft. [ bd.-fl, t bd.-ft, bd<[t, bd.-ft, bd.-fL bd.-fL ] bd.-ft, bd.-ft, bd.-fL

11.0-14.9.............................. 52,685 34,269 t 3, 865 t 7, 972 _ 10,095 10,759 1,578 18,416 ] 5, 004 _, 085 6, 32715.0-18.9 .................................... 33, 793 20, 324 2,149 4. 765 3 943 7, 875 1,592 13, 469 ] 3,138 .858 5. 473

19, 846 ] I, 520 31994 2',865 9,173 2, 294 3, 625 4. 70519.0 and larger ........................ 31, 139 11,293 2, 963

Total ................................... -_,6-_]-----_-3--9- ----71534 .... [6[73K -_3 --2-7--_807-_ _- ---_,105- ........i5;-56-8- 16,505
Atl hardwoods: 160, 986 87, 792 11,189 25, 035 t9, 872 29, .577 2 11911.0-14.9 ...................................... 73,194 i 24, 616 26, 980 21,59815.0-18.9 113, 603 ] 59, 883 ] 7,180 t 18,159 [ 9, 302 23,182 t 2' 060 53, 720 ] 16, 343 19,196 18, 181

......................... 106,618 47, 221 14, 755 16, 293 16, 173

-_8_.-K_-t---_-5-_.... _[---_._--_ -_._-_i-I 7:_8-7--_-I-_,7-I]---K]_V _5,_2
19.0 and larger .... 59,397 5, 987 t 17, 829 6, 261 26, 492 21828

Total ............................... -38"1_20_7-I ----

ALL SPECIES

All species: 56,928 14, 229 6,318 t 2, 729 4, 230 807 145 tl, 110 21,626
9.0-10.9 ................................. t 42, 699 9. 963
11.0-14.9 .............................. 264, 271 ] 111,323 ] 21,712 [ 30, 607 25, 432 31,088 2, 484 152,948 45, 963 61,940 [ 45,045

............................ 165,340 ] 71,735 I 12,948 } 21,219 11,599 23, 792 ] 2, 177 27, 758 I 32, 801 I 33, 046

15.0-18.9 ....... 136,543 68, 727 10,547 19, 796 93, 605
19.0 and larger .......

8, 529 26, 984 2, 871 67, 816................ 22,027 22,935 22,854
Total ................................... _623_-08"2"----_6:-0-_- _L 5-2-5-----7_ _9.--_-_ ---'82,-_ _ 357, 068 --_6, _- -%9_-_2 110,908

Net volume in board-feet log scale, International ¼-inch rule. larger. The total volume of ponderosa and Jeffrey pine in the United States
Includes 294 million board-fee¢ of ponderosa pine consisting of 226 million is 224,503 million board-feet including 294 million board-feet in the Plains

board-feet 9.0 to 14.9 inches d. b. h. and 68 million board-feet 15.0 inches and Region.

TABLE 29. Net volume o.f live softwood sawtimber on commercial .forest land in Western United States and Coastal Alaska,
by species group, diameter class, and section and region, January 1, 1953 1

West
Total,

Western .......
Species group and d. b. h. class (inches) United Pacific Northwest

States and Total,
Coastal West ..... _-- -- California Northern Southern CoastalRocky Rocky Alaska
Alaska Total Douglas-fir Pine Mountain Mountain

subregion subregion

Million Million Million Million Million Million Million MiUion Million
Ponderosa and Jeffrey pine: bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.

11.0-20. 9 ............................ 45, 438 45, 438 15,983 471 15,512 7,533 10,970 10,952 ...........
21.0-30.9 ................................ 81,323 81,323 36, 970 1, 530 35, 440 17,136 12,387 14,830 ...........
31.0 and larger ......................... 97, 448 97, 448 39, 279 3, 899 35, 380 42,072 9, 704 6, 393 ...........

Total ............................ 2_ - _ 2_ _ ---- 5,_O ----_,3_ .... _ 33,061 32,175 ............

Sugar and western white pine:
I1.0-20. 9 ................................. 11,725 11,725 2, 217 1,273 i 944 1,956 7, 550 2 ..............
21.0-30. 9 ............................... I1,594 11,594 2, 219 1,499 ] 720 4, 669 4, 704 2 ............
31.0 and larger ........................... 33,185 33,185 8, 072 7, 890 ] 182 22, 890 2, 220 3 ............

Total ...................................... 56,504 56, 504 -- 12-_'8 ---_6-_-"------_, 8-_'-- -_ 14, 474 7 ............

Douglas-fir:
11.0-20. 9 ................................. 94,120 94,120 59, 939 50, 907 9, 032 9,171 22,862 2,148 ............
21.0-30. 9 .................................... 122,268 122, 268 81,804 70, 865 10, 939 23, 033 15, 253 2,178 ................
31.0 and larger_.: ....................... 315, 480 315, 480 224,169 215, 479 8, 690 84, 708 5,105 1, 498 ............

Total .............. _ - 5_, 8-_ - 3_.9-_-'_ _28_- _ 43,220 5, 824 ............

Redwood: '_

11.0-20. 9................................. 3, 363 3, 363 5 _ - 3, 358 .......................................21.0-30. 9.................................. 4, 499 4, 499 9 ........... 4, 490 ................................................
31.0 and larger ........................... 28, 352 28, 352 76 76 ............. 28, 276 ...................................

Total ..................................... 36, 214 36, 214 90 90 ............ 36,124 ......................................

Other softwoods:

11.0-20. 9............................... 164,199 133, 066 54, 566 35, 894 18, 672 15, 867 45, 643 16,990 31,133
21.0-30. 9............................... 167, 714 139. 250 79, 330 65, 452 13, 878 30,188 22,135 7,597 28, 464
31.0 arid larger .......................... 224, 971 195, 617 126, 795 121,867 4,928 58, 677 7,149 2,996 29, 354

Total .......... 556, 884 467, 933 260, 691 223, 213 37,478 104, 732 74, 927 27,583 88, 951
All softwoods:

1l. 0-20. 9............................... 318, 845 287, 712 132, 710 88, 550 44, 160 37, 885 87, 025 30, 092 31, 133
21.0-30. 9............... 387, 398. 358, 934 200, 332 139, 355 60, 977 79, 516 54,479 24,607 28, 464
31.0 and larger ........ 699, 436 670, 082 398, 391 349, 211 49, 180 236, 623 24,178 10,890 29, 354

Total ............................ 1,405,679 1,316,728 731, 43--3-577,11-------_ ----154U31---7- 354,024 165,682 65,589 I 88,951

Net volume in board-feet log scale, International _-inch rule. The total volume of ponderosa and Jeffrey pine in the United States is 224,503
Excludes 294 million board-feet of ponderosa pine in the Plains Region. million board-feet.
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TA:_LE 30. Net valume of growing stock on commercial foresl land in Eastern United States, by section and region, species
group, and diameter class, January 1, 1953 1

SOFTWOODS

North South
Total

Species group and d. b. h. class (inches) East ,uth Southeast West

Total 1 New Middle Lake Central } Plains antic GulfEngland Atlantic States

Million Million Million Million llion Million Million
cords cords )rds cords cords

White and red pines: cords cort_ 0 1.4 (3) o.5f o.1 ..............
5.0 6.9............................... 2.0 I

7.9-.8.9............................... 6.0 310 2. 0 (3) .2 I .2 ..........
.3 ,2 ..............

9.0.10.9 ............................. 7.0 2.0 2.6 1.2 .6 ............

11.0 and larger ...................... t7. 0 9. 0 _2_0- 7 2. 2 t...... l_"l'i ..........Total ............................... 16.7

Jack pine: 4 9 I ......... [ ---
5.0-6.9.............................. s:2 [i::_:_! ..........

7.0-8.9 .... i 2.9 .......................

9.0-10.9 ................................. ][[[[[ ....... [[[[[[[ ........ I
II.0 and larger ......................... - ............... -- __ -

26.__L7.__ t-_/7717---V_.2 -_-/----2f_.............Total .........................
t

Southern yellow pines: ! 43. I _,18 I 27.0' 42. t 12.9

(%0 124. _ 97. 9
11.0 and larger ................. 321.6 I . '

Total_ 667, 8 I 18.0 ___.[_-___7I-- 1-1_-8 , 1.1 187, 5 [ 289. 6 158.8

5.0-6.9 .............................. 22.7 6 ........ - ...........1 .1 ...........
7.0-8.9 ................................ 23, 2 4 .............9.0-10.9 ............................. 17. 4
11.0 and larger .................. 41.4 4 ..........

Total ............................. 104. 7 5 ,2 ...........

Hemlock: , i
5.0-6.9 .............................. 5.5 4 (3) ' .1 .1
7.0.8.9 .............................. 8. 2 8 .3 .2 ....
9.0-10.9. 7. 4 0 .3 .2
11.0 and larger_ 26. 3 1 [ __--2" 5 2. 0

Total__ 47. 4 3 I 3, 2 2. 5 ......

Cypress: I
5.0-6.9 .......................... 6. 2 ..... I (3_ (_) 6. 2 .9 .4
7.0-8.9_ _ 8. 2 ... (3) (3) 8. 2 1.3 .9
9.0-10.9 ............................. 6.3 ..... (3) (_) 6. 3 .8 I. 0
11.0 and larger ...................... 26. 5 (3) 25._6 6.1 7.9

Total ............................. 47. 2 (3) 46. 3 9, 1 10. 2--__w-_. __

Other softwoods: 1
5.0-6,9 .............................. 9.9 6 .2 1,3 .6 .
7.0-8.9 ............................... 8. 6 5 .,3 I. 2 .6 .1
9.0.10.9 .............................. 4. 3 2 . I .6 .3 (_)
11.0 and larger ....................... 11.9 8 .5 .9 .2 (_)

1 ,11 ?---7; 17 .2
Total ............................

All softwoods: [ 9 13. 4
5.0-6.9 .............................. 141 22. 5
7.0.8.9 .............................. I 6

9.0-10,9 ............................ I 4 27. 511.0 and larger .................... 9 105. 8

Total ......................... --_] 292.3 ] 124.0 [---- 68-_- 8 "1-_.3 I --_ 169.2

See footnotes at end of table.
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TABLE 30. Net voh_me of growing sloe]c cm cvmmercia! fo_'e,_lland in Eastern United Stales, by section and region, species
group, and diameter class, January 1, 1953 _ Continued

HARDWOODS

North South

Species group and d. b. h. class (inches) Central [

New Middle Lake Plains t Total { AtlanticS°UthSoutheast WestGulf

England Atlantic I States I Million
-- 1-- --

Million Million 51illion Million Million Million Million Million
Oak: cords cords cords cords [ cords cords cords cords I cords

5.0-6.9 .......................... 2. 0 19.0 6.1 14.3 I 1.1 35. 4 10.5 13 9 ] 11.0
7.0-8.9 ......... 4.0 23.0 7. 7 23. 4 [ I. 1 49. 0 15. 3 19. 5 { 14. 2
9.0-10.9_ 4.0 24.0 8. 4 29. 7 , 1.5 6,3.4 19.9 24.9 ] 18. 6

II.0 and larger__ [ 9. 0 68.0 25. 0 111.0 [ 4. I 216. 3 54.9 78. 5 82. 9
Total ....................... 19. 0 134.0 47. 2 178.4 I 7.8 13--3_8-.8 { 126. 7

Beech-yellow birch-hard maple:
5.0-6.9 ............................ 11.0 13.0 4.1 1.6 .9 .4 .3 .2
7.0-8.9 ........ 16.0 15.0_ 5.3 2.2 1.4 .6 .3
9.0-10.9 ........................ 16.0 17.0 ] 5.8 2.8 2.1 .9 .4
II.0 and larger ................. 36. 0 I 41.0 [ 24. I 17. 6 9. 7 4.7 2.6

Total 79.0, 86.0 I 39.3 24.2 14.1 I --_ 3.5

Hickory:
_ 4.6 .15.0-6.9 .......................... 2.0 ] .2: 8.5 2.47.0-8.9 ___2_-__: 2.0 3.2.3t 7.1 I .1 11.3

9.0-10.9 ........................... 2.0 .2 7.5 .I 14.2 4.3
11.( 1.0 7. 0 .4 18. 5 .1 46. 3 17. 5

Total ....................... i. 0 13. 0 1.1 37. 7 .4 80. 3 27. 4

Sweetgum:
5.0- 6.9 1.0 .3 .1 3.3

7.0- 8.9 ............................ I. 0 7 ! (3) 4.89.0-10.9 ...... : _, , .2 24.4 [ 7.3
.6

11.0 and larger. 3. 0 2. 7 I __ 73.0 [ 28. 6

Total .................. [ 5.0[ 4.5 .9 127.3[ 44.0

Tupelo and blackgum: ] 14.9
5.0- 6.9 .......................... (3) 9. 0 1.4

7.0-s.9 :_:::;::: .......... I .1 2.69.0-10.9 .............................. 1 21.3 4. 0
11.0 and .......... ' ._:_:_-_-::::l .3 66.9 19.1

Total. { ......... 3.0 _-_-----_--- -------. 5 _ --_ 27.1

Yellow-poplar: _-____-_-___ _ .-_.= __-_.._--_85.0- 6.9 ..... 7 (z)
7.0- 8.9 ............. 2. 0 .......... I. 4 .......... 5. 6 I (_)
9.0-10.9 ............ I 3.0 [.......... ] 1.8I .......... 6.7 [ (2)

(') 1 s.o .......... ] 9.s .......... 26.6 .2
Total .2

Cottonwood and aspen: 2. 0 1.0 21.6 .2 1 5 .4 .15.0- 6.9 .2

7.0- 8.9_ ] 1.0 2.0 20.6 .2 1.6 .6 .2 .29.0-10.9 ......... i. 0 13.8 .5 .8 .6 .1 .3
11.0 and larger.. 1.0 1.0 I 11.1 4.6 3. 7 4. 5 .2 2. 5

I - I-- 1......
Total ...... I 4.0 [ 5.0 [ 67.1 [ 5.5 I 7"61 6.1 [ .6 2.3 ] 3.2

Other hardwoods: -- =--=i .... -=- ..... ---=------- ---- =_ =
5.0- 6.9 [ 18.0 14.0 ! 14.6 10.9 2.2 19.7 6.7 8.3 4.7
7.0-8.9 ....... 17.0 ] 16.0[ 14.8 15.0 I 2.7 25.0 7.3 10.9 6.8
9.0-1(I.9 17.0 18.0 15.1 16.5 3.6 27.3 7.2 11.9] 8.2

[ 24.0 54.0 I 34.2 55.3 I 11.5 83.4 19,5 27.7 36.2

Total ....................... !-- 7-_.0 1 10--0_.0[-- 7--7_.7 ----_'l 20.0'[ 155.4[ 40.7 I 5-_"8 1 55.9

All hardwoods: ..... ] :---- -- =--
5.0- 6.9 ....... 33.0 52.0 46.6 ] 32.8 5.0 90.3 28.5 38.6 23.2
7.0-- 8.9 ................................. 38. 0 61.048.7{ 50.4 5. 6 125.1 39. 0 54. 0 ] 32.1
9.0-10.9 .............................. 43. 3 I 60.3 43.1

37.0 66"018 __222. 4 6.3 160.0 47.9 69.0[
11.0 and larger

179. 0 363.0 I_24. 37. 2 902. 1 257. 2 356. 9
71 0 184 0 20 3 I 526 7 141 8 195 3 [ 6

189.

Total ........ 233. 4 365. 9 288. 0

ALL SPECIES

IAll species:

_ 132._

5.0- 6.9 ................................ ] 400.8 [ 220.2 _. 61.0 68.5 35.4 5.3 180.6 57.7 86.3 36.6
7.0-- 8.9 .............................. [ 525.3 [ 265.5 62. 74.0 I 69.3 ] 54.2 [ 6.0 259.8 81.5 123.7 I 54.6
9.0- 10.9................................ [ 551.2 I 263. 4 59. 70. 6

11.0 and larger ....................... 1,588.5 721.7 _ 218.78"00_ __120.56"77 229.63"06 21.6"74 866.287"88 238.82"84] 333.134"40[ 295.4

Total .............................. --_,_ --_,_ 303. 431.0 315. 2 " 382. 2 39. 4 1, 595.0 460. 4 677. 4

x Net volume in standard cords (128 ca. ft.) including bark. s Less than 0.05 million cords.
* M th_o_ a.a millian oarcl¢ I Includes 1.0 million cords of ponderosa pine.
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TABI_E 31. Net volume of growing stock on commercial .forest land in the United States and Coastal Alaska, by ownership
class, section and region, and softwoods and hardwoods, January 1, 1953 1

NORTH

Federal ownership or trusteeship Private
County

All l and
Region and species group owner- Bureau State 2 mu- In-

ships Total National Indian _ ! of Land Other 2 nicipal 2 Total Farm dustria
1 forest I Manage-i and
I ment _ i other

Million Million Million Million Million ! Million I Million Million Million Million Million
cu. ft. croft, cu. ft. eu. yt. eu. ft.

New England: cn. ft. cu. ft. ca. ft. ca. ft. ___ca"__ft'__ ca. ft'12Softwood ............................ 9, 957 472 451 ............
Hardwood ........................... 14, 388 621 587 .................... 34 I...................................................__ __ __ ,-- --

Middle Atlantic:
Softwood ............................. 5, 390 110 77 .................... 33 ...................................................
Hardwood ........................... 29, 093 948 826 .................... 122 ............................................................

Total ............................... 34, 483 1,058 903 .................... - 155 --2, 539 i 218 30, 668 9, 488 21,180

Lake States: ...........Softwood ............................ 6, 543 1,678 1,260 354 14 50 ........................................
Hardwood ........................... 18, 675 2, 590 1,939 502 8 141 ...................................................

Total .............................. 25, 218 4, 268 3,199 856 22 191 2, 953 ] 1, 972 16, 025 7, 651 8, 374

Central:
Softwood ............................ 1,042 76 61 (z) (3) 15 .....................................................
Hardwood ........................... 23, 582 1,309 1,053 (3) (3) 256 ...................................................

....
Total ............................... 24, 624 -- 1,385 1,114 (3) _ -- 36 22, 907 14, 367 8, 540

Plains:

Softwood ............................. 214 87 72 15 ........... (3) 37 ...............................Hardwood ........................... 2,614 313 (3) 272 4 :-:_--:-::-

Total ................................ 2, 828 400 -- 72- 287 4 37 I 40 _ ......... I 2, 388 1,762" 626

Total, North: ..........Softwood ............................ 23,146 2, 423 1,921 369 14 119 ..............................
Hardwood ........................... 88,352 5,781 4,405 774 12 590 .................... --_---S--_ ..........

Total .............................. 1---"11,498 --8, 204 6,32---'-ff-" 1, 143 -- 26 709.... 6, 30-'--'_i 2, 430 -'-94, 562 39, 217 55, 345

SOUTH

South Atlantic: [
Softwood ............................ 14, 877 945 660 5 .......... 280 .................... I..............................
ttardwood ........................... 18, 881 1,486 1,301 20 ........... 165 ............................................. I--

Total ............................. -'-33, 758 -- 2, 431 -- 1,961 25 445 257 61 I 31, 009 ---21,257' 9, 752

--;Z 1,383 _--7- ..... ---==----Southeast: 774 ..............................
...... 463 ..........

Softwood ..................... 23,501 i, 495 1,021 I 6 7 ;;?;;iHardwood .... 24, 454 _; ...........
Total .............................. ---47,____955--3, 666-1 _ -'2404 .[ 13 __12 L 2--_- __469 21,_557 21,891

West Gulf: 1,462 ISoftwood ............................. 12, 689 t, 540 2 13 63 .................... _..............................
IIardwood ........................... 19, 299 I, 220 917 5 56 242 ...................................................

-- 2 379 69 305 220 5 I 29, 003 --6, 628 22, 375
Total .............................. 31, 988 _, __ , 7_ _ _ . _ - i__7--------- _

Total, South: I
Softwood ............................ 51, 067 14 20 1,117 ........................................
Hardwood ........................... 62, 634 4, 201 I 3, 239 31 61 870 .................... I..............................__ .. ,-- __

Total .............................. 113,701 8,857 6,744 45 81 1,987 946 438 i 103, 460 49, 442 54, 018

See footnotes at end of table.
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class, section and reg'_o'Y_, and smFP_,zo¢,dsa'ad !_,a_o_wood#, Yssnua#y.f ._95f;_ _..........Continued

WEST

_ederal ow_,ership or trusteeship Private

Region and species group ' I Bureau I I I
Indian 2 of Land t Other _ State _ ; Za-i f Total :Farm , dustrial

Manage- ] and

ment '_ ] other

Pacmc Northwest:
Million j Million Million Million Million I Million

Douglas-fir subregion: cu. ft. t cu. ft. cu. ft. ca. fL ca. ft. ca° ft.Softwood ........................ 1, 266 10, 434 1 172 .......................

Hardwood ....................... 91 266 I ............. [...........

Total ..................... 53,753 1,357 10,700 [ 172 52,567 ........==_4-_-...... 50.079
Pine subregion:

Softwood ......................... 23,114 4,402 !32 31Hardwood ........................ 28 , 7 ....... :[_[:_-:: [[[___---_:[-_

Total .................. I 23,142 i 4, 409 31 8, 813 604 8, 209

Total, Pacific Northwest: 10,966 ....Softwood ..................... 75,657 5, 668 203 -I
Hardwood ..................... 1,238 98 266 .....................

Total. 76, 895 ] 5, 766 I1,232 I 203 61, 380 ___[3 ....092 ] 58, 288
California:

Softwood. 32, 977 I 645 1,045 71Hardwood_ 934 11 47 6 .[-[[[[_-][] _-_-_--_-_---[-_

Total. 33, 911 t 32, 086 I 656 1,092 ] 77 31,939 6, 15--7- 25, 782

Northern Rocky Mountain: 28, 259 1, I00 =---=.... --Softwood._ 30, 047 678 10 ......................
201 119 I 78

Total .............................. 30.248I 28,3781 756_..,,_ lO

Southern Rocky Mountain: 11,681 1,265 1 - -- ].....Softwood ............................ 13, 592 618 [ 28

Hardwood .............................. 1,154 1, 051 38 65876 7 2222_2............................ ,,7.........Total ................................. 12, 7321 1,aoa_ 35i -j 2,534I 1,645 889
Total, West: ----

Softwood
............................. 152,273 129, 976 8, 256 13, 729 t 312 ...........

I

Hardwood ............................ 3,527 2,914 225 375I 13 :2:2:__2:22-: 2_-_-:_-_-_-:

Total .............................. 155,800 [ 132,890 8, 481 325 13, 830 91, 814

SUMMARY

i

] 336, 682 159,352 135 402 1, 548 .................... [.................................

2

United States:
Softwood .............................

Hardwood ........................... 1161, 757 13, 509 j i01558 8,1,030639 13,448763 I, 473 .......... ...........

Total............................... 11498,439 [---_2'-_--14_ __.......... _ 17,614 4,298 303,666 1%2,4891 201,177

Coastal Alaska: j ..... ---=' ----=:---- ------- -----------------_

Softwood ................. 18,473118,407 17,130 13 _I_[ i_?_ It_

Hardwood........... :22:.... -::2--:: 2a I 22 9 1,216_

All regions:T°tal............................... ] 18,496 [__ _ 1,277 ......... _ __--___________67

Softwood ............................ ] 355,155 I 177,759 t 152,532 8,652 15,027 1,473 ...............................
Hardwood ............................. 161, 780 13, 531 16, 567 1,030 461 .....................

Total ............................ -'_ _1_ ---'1-6_0_ "--_-'2 15, 488 I _1---_7,-_ 4_ 303, 733 102 489 201 244

Net volume in cubic feet excluding bark. Estimates of net volume by and other public agencies, volume estimates for these ownerships may vary
softwoods and hardwoods not obtained for ownerships other than Federal. from actual published figures of the public agencies concerned.

2 Because of different definitions of commercial forest land, different cruis- a Less than 0.5 million cubic feet.
ing standards, specifications, and log rules adopted by the Forest Service
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TkBLE 32. Net volume of all timber on commercial forest lands in the United State8 and Coaslal Alaska, by class of material,
section and region, and softwoods and hardwoods, January 1, 1953 1

Growing stock Salvable dead trees

Total, Sound Rotten Hard-
Section, region, and species all Sawtimber trees cull cull wood

timber treesgroup Pole.- trees limbs Saw- Pole-
Total T timber Total timber timber

I f Total Saw-log t Upper treesportion stems
!

North: _lillion Millio'_ Ylillio_ Million
New England: cu. ft. ca. ft. ca. ft. ca. It. cu. ft. cu. /t.

Softwood ................. 10, 677 9, 957 104
Hardwood ................ 18, 501 14,388 1,642 1

Total .................... _ 29,178 !24,345 I =_2, 5761 - 12, 036. 1,746 1
Middle Atlantic:

Softwood ................. 703 304 i 64 I ..........
Hardwood ................. 3,195 2, 057 I 2, 045 I 116

--41 781 _1 2,361 I 2,109 116Total .................... ___' .v.____ _2.,._v 3. 898 16.136
Lake States: t

Softwood ................. 6,858 I 6, 543 92 I 214 4
Hardwood ................ 23, 331 I 18, 675 I 828 I 2,141 9

Total ................... 3 920 I 2, 355 I 13
i i

Central: I i

Softwood .................. 1,060 I 1,042 10 t 81 ........Hardwood ................ 36, 286 I 23, 582 1,776 t 2, 944 I

Total ................... 37, 346 f 24, 624 1,786 I 2, 952 I 110 81" 29

Plains: ----I_ ] - 2 1Softwood ................. 15 I I i 1
Hardwood ................ 3, 948 I 2, 614 370 I 197] l0 I 6 I 4

Total ................... 4,180 I 2, 828 385 ] 198 _12 "--------'7' 5

Total, North:
Softwood ................... 24, 585 ] 23,146 1,037 { 391 i 11 I 6 5
Hardwood .................. 118, 089 ] 88, 352 6, 623 ] 8, 969 i 586 ! 427 159

Total ..................... 142, 674 I 111, 498 I 7,660 [ 9, 360i 597 I 433 164

South:
South Atlantic:

Softwood ................. 15,951 I 14,877 I 951 I 119i 4 I 2 2

8, 881 __Hardwood ................ 27,146 1 3, 507 I 1,961 28 ] 14 14

43 097__,1--_____'33758 21 477 17 429Total .................... _..... _ t , "' 4,458 [ 2,080 32 I 16 16

Southeast: '
Softwood ................. 25, 083 ] 23, 501 1 15,481 13, 039 1,212 I 306 64 I 43 21
Itardwood ................. 37, 576 I 24, 454 I 13, 684 10,146 6,531 I 3, 632 133 I 97 36

Total .................... 62, 659 I 47, 955 29,165 23,185 7, 743 i 3, 938 197 I 140 57

West Gulf: 12, 928 12,689 9, 996 9,151Softwood ................. 117 I 60 62 I 42 20

Hardwood ................ 27, 865 19,299 12, 713 8, 827 3,881 t 2,109 77 ] 55 22

Total ................... --40,-_[_---2_ ---1_ 3,998] 2,169 1391 97 42Total, South:
Softwood ................... 53, 962 51,067 35, 735 30, 521 2, 280 I 485 130 ] 87 43

Hardwood .................. --_92' 587 ___62' 634 37, 616 I----_28'071 13, 919 I 7, 702 238 ] 166 72
Total 146,549 1],3,701 73, 351 158,592 16,199 I 8,187 368 I 253 ll5

iwest:

116, 476 107,601 97, 514 90, 688 I

Pacific Northwest:
Douglas-fir subregion:

1O,087 246 I 4, 361 I 391Softwood
Hardwood .............. 5, 782 5, 570 / 3, 541 3, 293 2,029 .......... ! 155 8

Total ................... --_2,2_--_1 101,055 93,-_ 12,116 2461 4,516 399_

R

Pine subregion:
Softwood ............... 25, 663 5, 285 56 I 280 30
Hardwood .............. 30 9 .......... i 2

Total ................. 25, 693 5, 294 56 I 282 30

Total, Pacific Northwest:
Softwood ................. 15, 372 421
Hardwood ................ 2, 038 8

Total ................... I 128, 784 429

See footnotes at end of table.



TABLE 32. Ne_ volume of all l", _._m,)e?"on ,:,._;_?_e.;c_i!.;_;-_c:.;_i_L.:...}_?_.J.;;,:::',;.._:_.;S'_::<_f,:._";_,:,.:C,_)_,;:.:_'_2.AI'_,e_C_oby .cla_sof'.ma_erial,7

Growing stock Salwble dead _rees

Total, " Sound }{often Hard- ]
Section, region, and species all Sawtimber trees cull cull wood l

group timber ................... Pole- trees trees limbs Saw- Pole-
t timber Total timber timber

. Saw-lo [ ] Upper ] trees

por_iot, stems t

West--ContinuedCalifornia: MilliOncu.ft. _ _i!_1£_ _I!_0_8]M_11!_ MLl.l_!t7 M_l.l_l_lO5 M_]l_!_i_ M_l.l}i_9 MLl.l_ MilliOncu.ft.

Softwood ................. 64, 870 .................woo....................0. 1, ....................0 ,0 -I ;;..............
Northern Rocky Mountain: -_, ,3I 2. i3, [t27, 73 24,7 8 ,5 5 I 15,017 247 I 2, 061 .......... 1, 515 1,063Softwood .... 46,113 452

Hardwood_ 502 323i 271 52/ 150 2 I 161 4 7 3
Total. 46, 615 -27 5961 25009 2 587,--1_.-_ _ _I --_I--i75_---1 066

Softwood 17,727 125

Hardwood. 1,821 716 540 76 922 80 / 56 7 40 17 23
Total 19,548 ---12,356I 10,8381 1,518i 6,--_-6-I _-- 469 t --7]--1,014 -- 866 148

---- i-- i - t .......Total, West:
Softwood. _. 279, 056 224, 3_6 203, 843 I 20, 523 i 38, 103 I 1,012 7, 935 .......... 7, 640 6, 642 998
Hardwood .................. 13, 211 6,126 5, 346 780 i 4, 645 / 400 . • 344 1,628 68 33 35

_'209 _ 21303 --_2--_- II L-_--8 2791 1628]--7708 6675

Total ................ 292, 267 _ _.L_'__ _-'_'_'_'_ I .... _ _ _.... __Z .... _V'-'___ _ ' ..... ' ___' 1,033
United States:

Softwood 357, 603 274, 313 245, 877 28, 436 62,369 4, 329 8, 811 .......... 7, 781 6, 735 ! 1,046

Hardwood .................. 223,887 87,820[ 69,275 I 18,545 73,937 ] 20,942 17,0151 23,281 I 892 626i 266

..................... 581, 490 ....... .., __ ......... -_.......... /
Total 1, 312

Coastal Alaska:
Softwood ................... 23, 728 17,073 16, 049 1,024 1,400 225 4, 972 ........... 58 58

Hardwood ................. 29 _" 21 ] 20_[ . 1 ..... 2 I (_) __ 6 (2) .[ ......... : ...........

Total ..................... 23, 757 17,094 [ 16, 069 _l 1__025_ 1,402 225 4, 978 (') ] 58 58 I..........
IAll regions:

i
I

291,386 261,926 I 29, 460 [ 63, 769 4, 554 13, 783 23, 281 ,839 6, 793 1, 046
............................ 7Softwood_ 381, 331

Hardwood .................. 223, 916 87, 84l 69, 295 I 18, 546 73. 939 20, 942 17, 021 892 626 266

Total ..................... _,_7, -- 48,006 1 137,708 ----25,-_ 30,804 23,281 1 8,731 7,419 1 1,312

Net volume in cubic feet excluding bark. _ Less than 0.5 million cubic feet.

TABLE 33.--Net annual growth of live sawtimber on commercial forest land in Eastern United States, by species group and
section and reqion, 1952

Total, North South
Eastern

Species group United I I
States Total New i Middle Lake Central Plains Total South South- West

England I Atlantic States Atlantic east Gulf
__ I

Million Million Million IMillion Million Million 3Ylillion Million Million Million Million

Softwood: bd.-ft, bd.-ft, bd.-ft, bd.-ft, i bd.-ft; bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft.White, red, and jack pine ............ 906 845 298 124 i _7 6 .......... 61 41 29 ..........
Southern yellow pine 14,155 317 2 107 1.......... 184 24 13, 838 3, 493 6, 378 3, 967
Spruce-fir ........................... - 742 741 426 67 I 248 .................... 1 1 .....................
Other softwoods ..................... 1,167 572 188 172 i 137 59 _ 16 595 135 281 179

.l
All softwoods__. 16, 970 2, 475 914 470 ] 802 249 40 14, 495 3, 670 6, 679 4,146

Hardwood: _" Yellow=poplar ....................... 948 323 5 155 .... i - 163 625 383 3Other soft hardwoods ................ 6, 041 2, 678 70 391 9 ........... 239, 742 236 3, 363 1, 018 1, 254 1, 091

Total .............................. 6, 989 3, 001 75 546 1, 239 905 236 3, 988 1, 401 1,493 1, 094

Oaks ................................ 7, 316 3, 486 125 983 " 440 1, 872 66 3,830 1, 334 1,257 1, 239
Beech-yellow birch-hard maple ...... 1, 877 1, 722 534 733 158 297 ........... 155 38 73 44

Other hard hardwoods ............... i 2, 939 1, 390 209 428 54 640 59 1, 549 437 533 579
5, 534 1, 809 1,863 1, 862

9,522 3,210 3,356 2,956

t Net annual growth in board-feet log scale, International 1/4-inch rule. Jeffrey pine in the United States is 1,857 million board-feet including 16
Net growth of ponderosa pine. The total net growth of ponderosa and million board-feet in the Plains Region.
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TABLE 34.--Net annual growth of live sawtimber on commercial forest land in Western United States and Coastal Alaska, by
species group and section and region, 1952

West

Total,
Western Pacific Northwest

Species group United Northern Southern Coasta
_tates and Total California Rocky Rocky Alaska
Coastal West Douglas- _ Pine sub- Mountain Mountain
Alaska Total fir sub- I region

region

Million Million ] Million Million _/Tillion Million Million Million Million

Softwood: bd.-ft, bd.-ft. I bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-fL88 bd.-ft.63 bd.-ft.Douglas-fir ............................... 4, 431 4, 431 I 3,193 3, 022 171 787
Ponderosa and Jeffrey pine ............. 2 1, 841 z 1,841 I 496 57 439 553 368 424

WhiteWesternandhemlocksugar pme............................................ 1,038535 967535 II 931119 91198 2210 209 27 .......... 71209
Redwood___ ............................ 396 396 ........................... ........ 396I

_,744 1,095I 922 i_:}- 943 ....... 5i6 ........ i_5............ _6Other softwoods ........................ 2,800

Hardwoods .................... 2:i_::-_-2-2--- _ 10,914 I--5-5_4-1-'---_,--0-_ " 82 51

All species ........ 11,306 11, 178 ----- 5, 97-7-.......................... I 5,149_ _,939 -_ _ ]_
Net annual growth in board-feet log scale, International 1/4-inch rule. Plains Region. The total net growth of ponderosa and Jeffrey pine in the
Excludes 16 million board-feet of net growth of ponderosa pine in the United States is 1.857 million board-feet.

TABLE 35. Net annual growth of growing stock on commercial forest land in Eastern United States. by species group and
section and region,, 1952 '
VOLUME IN CUBIC FEET

Total, North South
Eastern

Species group United I
States Total New Middle Lake Central Plains Total [ South South- West

England Atlantic States I Atlantic east Gulf

Million Million Million Million Million Million Million Million Million Million Million
Softwoods: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.

White, red, and jack pine ............ 270 254 83 32 139 (2) ............ 16 11 5 ...........
Southern yellow pine ................ 3, 483 87 1 48 .......... 33 5 3,396 920 1,630 846
Spruce-fir ............................ 291 290 145 23 122 ......................... 1 1
Other softwoods_ 341 190 62 53 58 13 3 4 151 37 ........ 79 ........... 35

All softwoods ...................... , 4,385 821 291 156 -'319 46 9 3, 564 969 1,714 881

Hardwoods:
Yellow-poplar 289 104 1 63 .......... 40 .......... 185 111 73 1
Other soft hardwoods ................ 2,290 1,118 75 154 621 205 63 1,172 290 533 349

Total .............................. 2, 579 1,222 76 217 621 245 63 1,357 401 606 350

Oaks ................................ 2, 47g-' 1,215 75 436 148 5_706 20 1,263 384 486 393Beech-yellow birch-hard maple ...... 718 671 252 272 77 47 11 23 13
Other hard hardwoods ............... 1, 306 730 184 276 15 231 ....... 24- 576 143 227 206

Total .................. 4, 502 2,616 511 984 240 837 44 1, 886 538 736 612

All hardwoods ............................. 7, 081 3, 83_ 587 1,201 861 1, 082 107 3, 243 939 1,342 962

All species_ 11, 4ffff 4, 659 878 1,357 1, 180 1, 128 116 6, 807 I, 908 3, 056 1,843

VOLUME IN CORDS

Million Million Million Million Million Million Million Million Million Million Million
Softwoods: cords cords cords cords cords cord_ cords cords cords cords cords

White, red, and jack pine ............ 2.9 2.8 1.0 (4) 1.8 (5) .......... 0.1 0.1 (5) ..........
Southern yellow pine ................ 49. 0 1.6 0) 1.0 .......... 0. 5 0. 1 47. 4 13. 3 22. 7 11.4
Spruce-fir ...... 3. 5 3. 5 2. 0 0) 1.5
Other softwoods ..................... 4. 9 2.9 1.0 1.0 .7 .2 (_) 2. 0 .5 1.1 .4

All softwoods ...................... 60.3 10.8 4.0 2. 0 4. 0 .7 .1 49. 5 13. 9 23. 8 11.8

Itardwoods:
Yellow-poplar ....................... 4. 4 1.6 0) 1.0 ........... 6 .......... 2. 8 1.7 1.1 (s)
Other soft hardwoods ................ 32.1 14.8 1.0 2.0 7. 7 3. 2 .9 17. 3 4. 2 7.8 5. 3

Total .............................. 36. 5 16.4 1.0 3.0 7. 7 3. 8 .9 20.1 5. 9 8. 9 5.3

Oaks .............. 35.1 16.5 1.0 5.0 1.8 8.3 .4 18.6 5.6 7.1 5.9
Beech-yellow birch-hard maple .... _ - 8. 7 8.1 3.0 3.0 .9 1.2 ........... 6 .2 .3 .1
Other hard hardwoods .............. 18. 9 10.2 2. 0 4.0 .3 3.6 .3 8. 7 2.1 3. 5 3.1

Total ................................ 62. 7 34. 8 6. 0 12.0 3. O 13.1 .7 27. 9 7. 9 10. 9 9. l

All hardwoods ........................... 99. 2 51.2 7. 0 15.0 10. 7 16. 9 1.6 48.O 13.8 19.8 14. 4

All species 159.5 62.0 I I [ [ [
11.0 17.0 14. 7 17. 6 1.7 97. 5 27. 7 43. 6 26. 2

Net annual growth in cubic feet excluding bark and in standard cords (128 the United States is 483 million cubic feet including 4 million cubic fee_ in the
eu. ft.) including bark. Plains Region.

Less than 0.5 million cubic feet. 4 Less than 0.5 million cords.
a Ponderosa pine. The total net growth of ponderosa and Jeffrey pine in 5 Less than 0.05 million cords.



TA'_LE 36. -..ZVei..... annual gro%'fD, _U g'r'o'min_i :+_7<_ci;:,,'_'_t<.r/iy<v_ie'r'cic_7 /o')'e<%"' "' land. in [U¢'_tc,c_,o U'nit<_.d SfaA% > a'Y_d Coas'fa2 Ata<_ka, by
+_2ec'{e_' gr<.>'u;7> ,_7;.,_t secLio_ am<d 'region, Z 9._72

Total, West
Western ....................................................................................................................................
United
States ! Pacific NorthwestSpecies group

and _ _Pota] Norther:n. Southern Coasts
Coastal West ' i_oeky t_oeky Alaska

Alaska g"otal Douglas-fir Pine Mountain Moun[ain
subregion subregion

Million lYiillion Million Million ] Million Million

Softwoods: cu. ft. cu. ft. ca. ft. cu. ft_29 cu. ft. cu. ft. cu. ft.
1) oualas-fir .............................. 902 902 589
Ponderosa and Jeffrey pine ............. 2 479 2 479 167 117 I.............

Western hemlock ............................... 237 I 219 208 205 ..... U) ...... 1 18White and sugar pine ................... 100 100 22 14 .........
Redwood ........................................ 77 [ 77 ............

Othersoftwoods.......................... __ 833_1_ 810-......................_86........... is_- 70 ii
Total ................................. 2, 628 i 2, 596 1,272 943 329 194 t 32

I[ardwoods ................................ 149 149 55 55 26 I (a)

All species ................................. - -_2., 7-_' --_-, 7_5 --'--1772T ............ 998 329 220 i 32

Net annual growt, h in cubic feet excluding bark. 3 Less than 0.5 million cubic feet.
Excludes 4 rnillion cubic feet of ponderosa pine in the Plains Region.

The total net annual growth of ponderosa and Jeffrey pine in the United
States is 483 million cubic feet.

TABLE 37. Output and source of timber prodi_cts in the United States and Coastal Alaska, by product and softwoods and

hardwoods, 1952

Outpu_ from all sources Output from roundwood

Product and species All I Growing stockgroup From l From I Cull
Standard unit Total plant I round- rotmd- Dead trees Other a

residues wood wood Saw- Pole- trees and

. __ i........Total [ timbertrees timbertrees __ limbs

Saw-logs (for lumber. Thousand 7'housand Thousand Thousand Thousand Thousand] Thousandtimbers, sawn ties,

etc.): l_nits _, Units _. I Units ca. ft. cu. ft. cu. it. cu.it, cu. it. cu. ft. I cu. ft.

Softwood ................ M bd.-ft, lum- 31,507, 0el 30, 19o 31,476, 856 4, 920, 670 4, 602, 113 ........................ 283, 002 32, 477 3, 078

ber tally. 8, 003, 126 ............ 8, 003, 126 1, 225, 293 1, 198, 613 ................... 3, 394 21,391 1, 895

Hardwood ...................... do .........

Total ...................................... -_.51(_-.77-f---30_1-_ 39 479 982 -_.1_.9_ _7_ 5--.-.-_3 774 --_--_6.--)_ ---5_........ _ ..... _..... _.!-_......:- --::.-:_"....... T""-"-'\'__ _ _-__'"_ ----:::'U- -! -=.='-=- ' ! "....

VeneersoftwoodlOgs.................arid bolts: Mscale.bd.-ft. log 1,548, 223 ............ 1, 548, 223 248, 758 218, 942 ....................... 28, 749 1, 005 62

Hardwood .................. do ............ --.. ............ _._.-_,_ .... __ ' _ .[ ...... Li±---------- ....919 1£3 919 113 173 374 172 990 6 368 10

-_.4_.3--_- 2 467 336 422 132 391 932 I _---390649 I 1 283 28 755 1 373 72Total -'- .......... -:..:---__-'_-_"_'LL_L:.......Y---'_.=-...... "'" --!===-__'UT_.--=."-_T'_L:--="'LY .... _--'_:-:._.....
-.............. I-

Cooperage logs and bolts:

Softwood ................ M bd.-ft, log 237, 390 ...... _ ....... 237, 390 46, 027 46, 318 .............................. 205 4

scale.
H:ardwood ................... do ..........

Total......................................... --355325-- --_-57;3-2Y---777.97}-_ --}o]-o76-l--T.9_7-l----33Y_-----7o
Pulpwood:softwood................ Standard 2l, 410, 653 1,399 686 20, 010 967 1,550, 346 1, 407, 194 __ _................. 26, 458 I 107, 055 9, 639cords.

_ota_..........................................._7-7_- _ _:_;-_o.-77Q--1_7;5--_7._ -_7_ -7_.-d7_--5_- -iK-_I -,. _2;
Fuclwood: _ - _----_ ---=-- ...... =_'--=----=_-------=_ .......... -: _ --_ [---=--------= --=---

Softwood ..................... Standardcords. 31,065, 258 24, 931,050 6,134, 208 475, 627 231 712 ...................... 104, 034 103, 621 36, 260

27,536,659 6,454,091 21,082,568] 1,532,188 733,787 ........... ]............. 275,1.3L1_342,625. 180,6_42
IIardwood ....................... do ..........

Total ................................................ .-_.(_.9-_- 31'385 141 i--_'_t--_-0_.8-1-5---9--_.4__ 46_.093 ---_.-Y68 t 446,246 216.902

See footnotes at end of table.
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TABLE 37.----Outpu_ and source of timber products in the United Stales and Coastal Alaska, by product and softwoods and
hardwoods, 1952 _--Continued

Output from all sources Output from roundwood

Product and species unit Growing stock I

group From From All
Standard Total plant round- round- Dead Other a

residues wood wood Pole- trees
timberJ

Thousand Thousand Thousand
Piling: Units Units Units cu. ft. cu. ft. cu. ft.

Softwood ................. [ M linear ft ..... 37 847 .............. 1 37 847 25, 912 25, 900 1

Total -- ! /--_ --_/ .............41189

16

Poles .............. ].................. t: --:Z-*-" . 7£_-__-.ZL:..... i_" ..... 27, 999 27, 968 975 17
Softwood .................. ! M pieces ...... 6, 421 .............. 6, 421

Hardwood ...................... do ........... ! 55 i................. _ 55 87, 026611 87, 590021 1 214

Posts (round and split): I I -:

i

Softwood ............... ] IV[ pieces ....... 304 I 8 103,296 i 68, 993 46, 786 5. 760 ] 4, 237
Itardwood ] do 682 92 209590 125, 087 80, 522 5, 384 i 22, 560

Total ..................................[ 986 ] 100 _ 194, 080 127,308 11,144 I 26, 797

Hewn ties: --- --
Softwood ................. M pieces ........ 701 t........ 2___ 23,142 22, 747 394 ..........
tIardwood .................. do .......... _78 1............ 44, 214 43, 833 ........... 381 ..........

Total ..................... 179 I.............. ........ 10,179 I 67, 356 66, 580 775 ..........
Mine timbers (round): t -_1 ......

Softwood ............... M cubic feet___ 517 9 t 18, 508 18, 508 : 16, 574 ] 1,522 I 360 52
Hardwood ...................... do ......... i52 ............ 62, 452 62, 452 55, 555 392 { 6,497 8

Total ................................... 80, 960 i 72, 129 I 1,914 ! 6, 857 60

Other: 4 306 35, 990 ........Softwood. M cubic feet_._ 76,316 76, 316 52, 923 i 20, 296 I 3, 097 ..........
ttardwood ..... do ......... 397 I 23, 206 I 91,491 91,491 72, 310 6, 776 I 11,398 1, 007

Total ..... 167,807 167, 807 I 125, 233 27, 072 I 14, 495 1,007

Total, all products:
Softwood ....... : ....... I 7, 521,718 6, 737, 522 70,157 I 260, 670 53, 369
Hardwood ...................... _--I 3, 576,123 2, 655,078 415, 957 206, 452

Total..... _---7-__-7-_77__-7.1.....".211_11,007,S41 9,392,_ 676,627250,Sa
Output from roundwood is shown both in cubic feet rotmdwood, ex- =In addition to cull trees and limbs includes for some products trees of

ctuding bark, and in units of measure commonly used by th.0 Bureau of the commercial species tess than 5.0 inches in diameter and tops less than 4.0
Census, the trade, or other agencies reporting output of various products, inches in diameter.
i. e., saw logs for lumber, timbers, sawn ties, etc., in board4eet lumber tally; a Trees on noncommercial forest land, fence rows, stream margins, orchards,
veneer and cooperage logs and bolts, in board-feet log scale; pulpwood and etc.
fuelwood, in standard cords (128 cu. ft.) including bark, etc. Output from 4 Includes box and shingle bolts, excelsior bolts, turnery, dimension and
plant residues and total output from all sources are shown in units commonly handle stock, chemical wood, and bolts for other such miscellaneous products.
used for various products.

439296 0--58 37
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Saw togs Veneer Coope.ra£e Pos_:s I Mille
Section. region, an(_ species (for logs and ]o_s and }*ulpwood F_etwoo(i I'i!i_ Poles (round i Hewta timbers ! Ogher

group lumber, bolts bolts and l tics _ (round)

etc.) split)
1

............................................1

North: Thousand Thousand Thovsand Number Number Thousand Thousand Thousand Tho_sand Thousand Thousand
New England: bd -ft. J bd.-ft, bd.-fl, cords cords linear feet picees pieces i pieces eu. ft. cu.ft.

1060,487 i 2 t5.31.6 1,943,40t 570,04t j 355 17 2,130 I ........................... 274

IIardwoodS°ftw°°d............................................ I ' 287, 310 66, 451 N_2 464, 141 846,.680 _130 _ ........... t 7(_ ].............................. 1, 552

MiddlesoftwoodAthmtic:....................... 496 552 788 ............. ('_)5,169 350, 777 3, 945 I 6 2, 270 .............. t 55 695
IIardwood .................... 1,164:591 41,045 8,237 475,048 2,038,556 2,137 2.__._ .... ! 23,218t____2._L.2.2.I - 33,91.1 12,569

Total ........................ 1 1,661,143 41,833 8, 237 i'-_,;_ t 2, 389, 333 6. 082 J 6 __ -..,25488._.... :. .......... . - -.---w.33"966 13,264

Lake States: I
Softwood ...................... 290, 400 600 172 14, 245 ........... I. 401
Hardwood .................. 715, 610 _ 431t2-......... J 1_._35 2_,348

6731 172 ----25,---'_-- F-___"_-]____5 25,949Total ..........

Central:
Softwood .................... 87, 408 , ' ........... 465
Hardwood ..................... 1,239, 767 } 258 t _ 268 13,413

Total._ 1,327,175 258 I 13,878

Plains: I

Softwood ........................ 7, 706 [ 520
Hardwood ......... 45, 556 t ............. I

TotaL_ ___ 56,__339= 520

Total, North: 1,945, 630 I 3, 957, 200 I 4, 542 I 2,835

HardwoodS°ftw°°d_......... _ 3, 452, 834 1,904, 458 I 2, 956 t 52,602

Total._ 5, 398,4.__.___.:C_: I 5, 861,658 I 7,498 I __152'628 55,437

Soutl_ Atlantic:
Softwood. _ 3, 005, 343 4, 743 I 12, 537
Hardwood ......... 1, 460, 484 325 I 19,201

Total ............... _ 4,465. 827_ 5,068 I 31,738

Southeast:
Softwood_ _ 10,158 I 18, 699 2, _ 9, 793
Hardwood .... 35 I 45, 792 2, I 25, 223

Total ................. _ I0,193I --64--_91 4,1 35,016

West Gulf:

Softwood ................. 2,130 ] 15,100 5,826
Hardwood .... I 26, 100 3.' 16, 083.....

Total........................I _,_5,000 2,1_0 21._0_
Total, South:

Softwood ................... 28, 156
Hardwood .................... - 60, 507

Total ....................... : I 88, 663

See foatnotes at end of table.
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TABLE38,--Timber prod_cts output in the United States and Coastal Alaska, by product, section and region of origin, and
softwoodsand hardwoods, 1952, Continued

Saw logs Veneer Cooperage I Posts
(round Hewn Other

Section, region, and species (for logs and logs and Pulpwood Fuelwood Piling Poles J and ties
group lumber, bolts bolts fetc.) split)

West: ] i ---
Pacific Northwest: I Thousand Thousand I Number Number Thousand] Thousand

Douglas-fir subregion: i bd.-.ft, bd.-ft, cords pieces r ca. ft.
Softwood .................. / 10,503,169 13,388 3,827,568 1,695 ] 59,411

Hardwood ............... ----------_21'199 _--__47' 936 --L7_ ----67 _ 60163 59,471

Piae subregion: /Softwood ............ 4, 463 .......... 430 4, 523
tIardwood

Total ............. 430 4, 523

Total, Pacific Northwest:
Softwood ............ 593 63, 934
Hardwood... 6(}

Total 593 63, 994

California: f
Softwood_ _ 455 10, 211
tIardwood (2) 560

Total. 3, 400 I 8 455 10, 771

Northern Rocky Mountain:
Softwood ....... 6, 374 3, 966
Iiardwood 2 ...........

Total ................... 6, 376 3, 96(_

Southern Rocky Mountain: I

Softwooditardwood..................... 134 I 1,27126 1,9084 3, 9('_174

Total .................... 555, 998 1,912 4,142

Total, West:
Softwood ................... 19,877, 351 1. 238 i 9, 330 81, 285
Hardwood ................... 22, 649 6 I. 588

Total .................. 19,900, 000 I, 239 I 9, 336 82, 873

United States: 18, 517Softwood .................... 31, 433, 231 _, 6. 421 I 112,276

Hardwood ................... 8, 003,126 i 62, 452 114, 697

436,35v! 6.476I --8_I 2_,073Total 39,

Coastal Alaska: [--_ =--=_--I-
Softwood........................i ;3,_ .........t, _'

Total ....................... ....... 73,8_20 , ---''"-"'/_____:_______----_)
All regiotls: 103, 304 [ 18,517 112,306Softwood ......................

] 202,682 62,452 114, 697

Hardwood........................ _ ---S_ --80_t--_2_,00----:_Total ........................ _ 39, 510,177

t Estimates of timber products output include both roundwood and plant Census, the trade, or other agencies reporting volume of output, i. e., saw
residues. The output from roundwood is according to sections and regions logs for lumber, timbers, sawn ties, etc., in board-feet lumber tally; veneer
where the logs, bolts, and other round timbers cut for various products and cooperage logs and bolts, in board-feet log scale; pulpwood and fuelwood,
originated, and not necessarily where they were processed into lumber, pulp, in standard cords (128 cu. ft.) including bark, etc. Volumes for mine timbers
veneer or other manufactured products or used in round form as poles, and "all other products," including box and shingle bolts, excelsior bolts,
piling, posts, etc. The volume of plant residues such as used for fuelwood furriery, dimension and handle stock, chemical wood, etc., are shown in
or chipped for pulp is, however, according to sections and regions where cubic feet excluding bark.
used. 2 Less than 0.5 thousand cubic feet.

Volumes are in units of measure commonly used by the Bureau of the 3 Less than 0.5 thousand pieces.



TABLE 39.--Timber pr'oducga ougp?_£ To,,. r'e_,.,;wL_?ooe/, awe pean_ resid_zes ir._ ,_ae ,__:r_,_e,, :5_,:a.ees an,£ Coaa_.al A_aa_a, bg section,
regior_ of e_r'a_;,'_.n,art ,_oj'gwoc, ds an_, har_Twooda t_52

I saw logs (for lumber, c{;c.) Veneer Pulpwood F_lelwood At! other products
Section, region, and species logs arid

group Total Plant round-bolts ............................................ PlantRound- wood Total Plant Round- Total Plant Round- Total Round-
residues wood I residues wood I residues wood residues wood

Thou- Thousand Thou- Thou- Thou-North: Thousand sand I Number Number _amber 1 sand . sand sand

New England: bd.-ft. I bd.-ft. I bd.-ft, i cords cords cords cu. ft. [ cu.ft. I cu.ft.Softwood ............... 1,060,4871 ......... 1.060, 487t 1,943, 401 570.041 504,607 6,208! 1401 6,068
Hardwood ............. 287, 3101........ 287.310 457 699i 846 680 2, 3481 562 1,786

Total ................. 1,347,797 t......... 1_,34"_ 2.401.1001 1.416.721 _ _ 7,854
Middle Atlantic:

496, 552 .......... 496, 552'Softwood ............... 788 C_)5,169 ........... 5, 046

............. 1,164,591 ........ I 1,164,591 471,248 4.773I 59.327--i

HardwoOdTotal................. 1,661,143 ..... i...... _ 766i, 143 1,076, 417. 4. 7731 64. 373

290.400 1,389, 630Lake States: 296 400 ....Softwood ............... 762, 600 ......... 18, 684
Hardwood_ _........... 715' 6101......... I 715' 610 829. 078! 3, 986, 870 6, 500t 28, 666

1,006, 010 ........ 1,006, 010Total ................ _ 6, 5001 47, 350

..... I.........
Central:softwood................. 87, 408 ......... ' 87, 408 i 157t 5.044

Hardwood ............. 1,239, 767 ___......... I 1,239, 7671 4, 5261 70,186
Total ................ 1,327,175 ________ 1,327,175 --'---53,--_ 4,6831 75,230

Plains:
......... 10, 7831........ 10, 783 .......... 7, 7061_._ 7, 706 ............ 6.142Softwood

_.......... 45, 556 ........ • 45, 556t 5,261 .......... .q91 17,427

Hardwood....... _t_ _i 5,2&---r,_ _, 21,569Total ........................

Total, North: I
Softwood ..... 3, 957, 200 2971 40,984
Hardwood 1.904. 458 16,4601 177,392

Total._. 5"_-_._1"--_7"-_ 16, 7571 218,376

South:
South Atlantic:

Softwood 2, 526, 465 39, 427 1.5641 37,863
Hardwood .... 3, 034, 817 39, 536 1,8891 37,647

Total ........ 5. 561. 2821 3, 4531 75,510

Southeast:
Softwood ...... 4,510, 9071 1.385. 348t 2. 6361 89, 665

i, tIardwood ............. 2,006,1591 .... I -- 5. 095. 9851 3. 5491 85,040

Total ..... 6, 517, 0661 6, 517, 0661 331,3871 6. 481.333I 6.1851 174, 705

West Gulf: 2, 094, 000 41869Softwood ..... 2,094, 000] 409. 9271 51,955
Hardwood... 1,061, 000[ .... 1,061,000] 146,160 2, 505, 347l 69. 300

ITotal ....... 3,155, 000] 3,155, 000 151,029 2. 915. 274[ 121,255

"total, South: 3 11Softwood. 9,610, 2501 9, 610, 250 7 62 4.321.7401 179, 483
Hardwood. 4,527, 6431..... 10. 636. 149t 191, 987

Total ................. 4,137, 8931 14 509 402 27 678 608 14. 957. 889t 371, 470
..... _"......... !..... y....

See footnote at end of table.
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TABLE 39.--Timber products output from roundwood and plant residues in the United States and Coastal Alaska, by section,
region of origin, and softwoods and hardwoods, 1952 I Continued

Saw logs (for lumber, etc.) Veneer Pulpwood Fuelwood All other products i-
Section, region, and species togs and

bolts,
round-

group Plant Round- wood Total Plant Round- Total Plant Rotmd- Total t Plant Round-

residues wood . residues wood residues I wood lresidues wood

West: t Thou- [ Thou- Thou-
Pacific Northwest: " Thousandl Number N_tmber Number Number Number Number sand t sand sand

Douglas-fir subregion: bd.-ft, cords cords cords I cords cords cords cu. ft. I cu. ft. cu. ft.
Softwood__ 1,216,701 3,827 568 1167,071 2,660 497110,519,817 9,971,861 547,956 / 77,348| 11,995 65,353
Hardwood .............. [ 47, 936 300 47, 6361 7,662 ............. I 7,6621 113[........ 113

.... i-- I....
1 216 791 3 875 504 1 167 371 2 708 133'10 527 479 9 971 861 555.618 77.461 11,995 65 466Total ......... __" -_ .... ]__'-_ ' .... 1........ =:---==:=

Pine subregion: 12 963 71 302 8 486 62,816i 2,186,658 2,048,623 138,035 10,703 4,317 6,386

tIardwoodS°ftw°°d................. _____.-_-_-____--___ "-_,9_,--_ ..... : .... '235 ...... '-.__ 235 .......... I...............................................

Total, Pacific Northwest:HardwoodSoftwood..... i_ 7.--54_ L 17_ i ii i_ 112277111_i !i2 iii22,7 : ' : '- '- _C_9_66_I _101_' /__![ii!li,_ 77117811,
Total ........... I .... I ' ' ' ' _"_='__"'_.__ '_ ....... .: :==---

California: ' 113 857 155 386 2 330, 823 2, 311,372 19, 451 16,442 7, 927 8, 515

tIardwoodS°ftw°°d............................. I ' 52 ' 34 000 .......... I 34, (DO 1,976 ......... 1,976
15.-_ _.-_ VS_._ T.A_ 5.-_-_._---_.-_1- _7_Total....... __ .... _:,., [_ w,=__-..... t • .

Northern Rocky Moun- i t
tain 1 I _ .

Softwood .............. 8, 525 295,275 212, 6751,046, 188! (309,914 136,274 21414 1,479 19, 930
tIardwood ................... I 1,688 I, 688[ 22, 2451.......... 22, 2451 3 ......... 3

Total ............... 8, 52----5-----296,9----_ 214_3--_I 1,--'0(_,43--3d 909,91--4'----158,51----912_-1,41---7--1, 47---9(19193"-8

3outhern_ Rocky Moun-- _--i :-'_=--=,, ]_ =---:, .............. ',i---=- i ----_'=_=tl -_---=

Sot_iwnood.............. 555 3331........ 555,333 ........... i 14 502 .......... 14 502' 673 444 i 277 864, 395,580 7,9721 2,502 5,470
Hardwood 6651......... 665 .......... t...... '- ........... i...... '-.... I 1871042,...... '----i 187,042 998/........ ] 998- ............ ...... !--- i...... ' .....

_ ._ ' 555998 555.998 14.502 1 14502i 8604861 2778641 582622 8970[ 2502 6468
Total ................ ---=_. '.... --'----=-:--.:.---- ........._ ---_I_'L'--__-' ' ---.- ' --' ' ' ' ' ' _ '

T_t_ltwW0_Sdt: . _ 19877 351 3019519847 156 1,509,121 4,477,890 1,372,014 3,105,87616,756,93015,519,634 1,237,2(J6 133,879 28,220105,659

Hardwoo(l:__: _] _____:]Total 1--_-.900_--0'22:649] _'---- 1-9_.8_.--_'2216491-L-._.-_.......... -_ _.-_49'911-_. 3_._43001-_.'_4961111-'_. 0_.--_250'949]_]-5_'_.......... I-_-2_zc°'_au _3'v_v --_.--_......... [-10-8._.......... ............... ! ........ ' .... --'-ff_' "_" .......... .... "_'---- -" '- "- ' - "_- .... -'-ZZ-__ "..... 1--' _"

United States: ...... t • •
Softwood .................. 31, 433, 231 30, 195 31,403, 036 1,548, 198 21, 407 807 1,399, 686 20 008 121 31 011 584 24, 879, 312 6 132, 272 362,109 35, 983 326,12(i
Hardwood ........... 8 003 126]....... 8,003 126 919 113 3 657'126 168 070 3 4891056t27,535, 159 6,454 091 21,081,068 395,820 23,351 372,469

Total ..................... 3-_,4_,_ ----_,-'_ 3_,-_ _, 4_,-_ 25, 064,9331, 567, 756]23, 497,177: 58, 546, 743131,333, 403'27, 21_3_,340 757, 929 _ 59,334_698, 595

Coastal Alaska: ...... {--- ' " --i ! , ,
• 73. 820 73820 25, o 846 2846 53674 51,738 1936 221 30 191Softwood ................... [ .... - ............
Hardwoo_l ........ _ 1 500 i .... 1 500 .............................

Total 7-3.-_ [ 73 820 25 2 846 ............ 2,846 i 55, 174] 51, 738 3, 436 2211 30 19t
- ........................ _............ _---- ---_X---: -T_S--- ----,----,----"--',---'- ------ .... [---- :'--_

• . i -----V --- I I i
All regmns, i 1 ! t. . , .....

Softwood ........... _31,507 051 30 19531,476,856 1,548,22321 410,653 1,399,68620010 96731 06o, 258124,931,050[ 6,134,208 362,330 36,013 326,3D
Hardwoo_l'-- t8003'126 .... '____ 8003,1261 919 113 3657 126 168,0701 3,489,056.27,536 659 6,454,09121,082,568 395,820 23,351 372,469

Total ................... 39,510,177 30,19539,479,982 2,467,336125,067,779 1,567,75623,500,02358,601,917,31,385,14127,216,776 758.150 59,364 698,786

Timber products output h'om roundwood is aecording to regions and veneer logs and bolts, in board-feet log seale; and pulpwood and fuelwood,
sections where the logs, bolts, and other round timbers cut for various prod- in standard cords (128 cu. ft.) ineluding bark. Volumes for all other products
wets originated, and not necessarily where they were processed into lumber, including cooperage logs and bolts, polcs, and piling, posts, hewn ties, mine
pulp, veneer or other manufactured products or used in round form as poles, timbers and various miscellaneous products like box and shingle bolts, ex-
piling, posts, etc. The volume of plant residues such as used for fuelwood or celsior bolts, turnery, dimension and handle stock, chemical wood, e_e., are
Chipped for pulp is, however, according ¢o regions and sections where used. shown in cubic feet excluding bark. Except for a few posts and mine timbers

Volumes are in units of measure commonly used by the Bureau of the within this group, plant residues art used exclusively for excelsior, chemic'fl
Census, the trade, or other agencies in reporting volume of output, i.e., wood, and other such miscellaneous produc_s.
sawlogs for lumber, timbers, sawn ties, etc., in board-feet lumber tally;
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T*BLE 40.--Timber products vutpu_ from roundwoed in ;_]_.e U_'_.i/,e,d Sta_es _'.nS Coa_a_ i_aeka_ 6y eecKon, re(]iou _J" origin_
and _ofiwoods and hardwoods, _'5_32

I Saw ]ogs Ve_mer Cooper.- [ Post,_ Mine
Section, region, and I Total, all (for lure- ] logs and 1 age logs t Pulpwood Fuelwood Piliog t)(>les (round Hewn timbers Oti_er'_

species group t products [ ber, etc.) ] bolts I and bolts splig)and_ ties (round)
i..... l---Thou- Thou-Thou- Thou- Thou- Thou- Thou-

North: I Thousand sand sand sand sand sand _and sand
New England: [ cu. ft. cu. ft. cu. ft. cu. ft. I c'n. ft. cu. ft. cu. ft. cu.ft.

Softwood .................. [ 348, 981 3, 597 213_ 179 1,945 ....................... 134

Hardwood ................ 149, 913 I01 78 i .................. [ 61.7 990
Total ................... _ 179 2562 I. 124

Middle Atlantic: ' I.... ]
Softwood ................. 140, 558 1 48, 420 2, 494 76 I, 726 ....... 55 695
Hardwood ................ 401,852 1,343 I 37,746 1,283 ......... 14, 994 33. 911 7.796

Total .................... I 542,410 1,343 I 86.166 I 124,200 16,720 ---_----_-1-'_3,9--_ 8.491
Lake States:

Softwood_ 108. 627 [ 26,177 10, 685 1,401
Hardwood .... 236 63. 2'20 I 231,971 8, 351 18,048

Total ..... 236 I 171.847 I 258,148 19, 036 6, 688 f 19.449

Central:
Softwood_ 322 I 55 4, 672 308
Hardwood_ _. 16,852 7. 690 I 205, 847 24, 652 9. 031

1

Total ....... _ 1_6,852 ] 8. 012 I 205, 902 29, 324 18.155 [ 9. 339

Plains: 578 I 1,201 [Softwood ....... 6, 122 I
Hardwood ....... 89, 455 16, 990 _........... ] 421

Total 578 I 90, 656 23.112 ........................ 421

Total, North:

Softwood_ _ 327, 452 313. 420 I 36, 417 5, 014 [ 2. 538ltardwood .................. 515, 084 18, 532 [ 145.329 I 696, 529 - -i(337- 53, 795 36. 286]
Total ......................... 842,536_ 22,129 i 458. 749 I 732, 946 4. 699 l. 824 ----1,337 58. 809 I 38, 824

South: l 1,023
South Atlantic: I •

Softwood .................. 936, 651 4921 [ 218. 694 ] 839 I 10. 973

Hardwood ................. 565, 203 ' 533 ! 44. 013 I 2, 558 5,535 17. 312

.................. 501,854 5, 454 i 262, 707 [ --_-&4-_l--&. 3-_- ----3,397 6. 558 28, 285Total

Southeast:
Softwood ................. 460, 096 511, 255 I 112, 354 i 7,171

Hardwood ................. 906, 447 ,58,391 387, 012 2. 610 ] 21. 675

Total .......................... 366,543 --5-_. 6_I 4-9_' 5_47_6' 28,846

29, 481 7, 770 25, 340 9, 754
West Gulf:

Softwood ................ 206, 857 . 6, 247 284 2. 560
Hardwood ................ ) 20, 642 217, 350 I 59O 16, 860 26. 325 506 I 14. 630

Total................... t ---_.4_-_ _._i-r_l_-_-_l--K6-_--K._-_- 790 17.1_)

Total, South: __ 3, 037, 732 7, 486 31,398 23, 118 4, 173 i 20, 704

Softwood .................. 1, 973, 609 134,442 ] 27,19'995985 936,123,046806 332,817,127161] 17,24989362, 590212] 58, 008 42, 877Hardwood ................... 8, 6511 53, 617

Total ..................... t_ 141,928 4£9-_11,059,8521__-1_I--_-.8-_- I 89,406 65,995 --12.8-'_-4t 7---_,32---'1

See footnotes at end of table.
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TABLE 40.---Timber products o2tl_?.t_ from ro.ttndwoo(_ in the United Stales and Coastal Alaska, by section, region of origin,
and softwoods and hardwoods, 1952 _- Continued

Saw logs Veneer 7ooper- ! i Posts .... M!ne _.
Section, region, and Total, all (for lum- togs and ge logs t)ulpwood Fuelwood Piling Poles trouna hewn _imoers u_ner 2

species group products ber etc.) bolts _d botts, and ties (round)
' I split)

.......................... I..................... _........... !-- - --

West: Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou-

Pacific Northwest: Thousand Thousand sand sa?_d Thousand Thousand sand sand sand sand ] sand sand
Douglas-fir subregion: cu. ft cu. ft. c_L.ft. cu. ft. I cu ft. l cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. ] cu. ft.Softwood..................... 21778_8 1602403 20_955 223_, 2_93_9t 49708I 4_4 9952 i 357t....... 1 154I 47,42,_
Hardwood............... [ ' 8;0'_ ' 2'971 .... '_.... i.......'-....... 4',2_i '682[___'_.... I....:..... ' 531........ t........... ] 6O.......... --' ......... I.... [........................

Total ..................... ! 2,185,847 1,605 374 200 9551 2,231 263,662 50,390 'I, 234 t 9,952 1,410 ........... I 154 I 47,485

Pine subregion: ---- =.... =........... i..............."........... ".......... --.... :-= ........ -...... = ..............
Softwood ................... 344, 326 317, 161 2,141 ............... l 6, 165 12, 473 ...... 2,179 3, 571 .............. 430 206

Total ................. ==344,34.. 7 317__,"6}._ 2,141 !--=_-=.-_---=._- _..... 6_,.I861 .......=:12.=_/.47=3-------- 2___:=119= 3,57=__. }=!=_-----__-I__-: 43()! 20

2[_t_f_w};a_fic Northwest: 2 522 144 I 919 564 ] 203 096 2 231 265 564 62 181 4 234 12 131 4 928 ............ 584 47, 631
ttardwooh-- __-=_____-_-___ __ ' 8',050 ' 2',971 ..... '_..... i......... "...... 4:284 '082 .... '..................... } ' 53] ....................... I 60

California: I I I I I
Softwood .................. I 796, 972 733 945 36 571 i 607 16 001 t, 940 I 727 1,018 3, 400 24 455 2 284
Hardwood .................. 4 791 I ' 90 [....... '_...... i............. 1 ' 5 2,720 16 .......... 1,400 I........ } (a) t 560

' ............ ................. i...... ]................................Total 801 763 734 035 36 571 607 ] 16 006 4 660 743 1 018 4 800 24 455 I ,844

Northern Rocky Mountain:
S0ftwo0d .................. 313, 189 264, 124 I 1,352 ............. 17 0_) !0 749 10 8 179 2, 885 ........ 6, 374 2, 48T
Hardwood ................ [ 1 928 31, .................... 135 1'759 i................. 1t .......... I 2I ........

Total --3_5. I-_- _.155 --L_52- i ............ t 17, t64 } 12,508 ] 10 8,179 2,886 I......... ] 6,376 ! 2,487

Southern Rocky Motmtain: _<¢ I ....
Softwood ................... 122 543 83 769 .... _ 1,305 31,!)99 5 . 1. 669 1.216 ............ 1,908 [ 0_z
Hardwood ................ 14 344 ] 110 ................................. t;f, 236 I- - 5 21 :........ 4 908

To,.., _ :_._-7.... -_._;J..... i...........................] -_-_o_-I-kT:_3-Ti........-5-l-7i:T ;-23-Ti............:-,}ITi, 64o36 , - ................. ........... , ,
.......................... _...... Y=L.........I........... I............................. !......................................... i-=--_---i ..... ==.:.._:...... =....... ----- ....... --- =--:

.... - ........................... '............... I.........................i .............................. •

l_t_fl'wW0_t_....................3,754,848 3,001402 241 019 2,838 2949.899 106,869 4,9:6 22,::+91 I_,I__ 24 9,32¢_ 57,0_4Hardwood .................. 29, 113 3, 202 .......... :.................. ' ,' ' ' I............ '

Total l___--_,:_4-_-_:i-24L_19-i ........21_:8-i----'_(_-,321-_-...._5.2_I 4,992 23.iD2 I 13,_)4 24 9,327 },54,662....................... ' _.... ' _"_-I _ " I.......-' _.-=! ................................... =--:::::: .....===.........= ..........":=='-_-===-_:_==-=_:===:_:i:--*--_-:=::----:-'i:::====--=_
United States: ...... ! ..............................: l:-';i;:_:':::--":_ _" ]

Softwood .............. I 7 51t 102 4,910 6,50 248 754 26,420 1.550,125 _-- 475,447 25,746 87,017 68,977 23, I42 18,508 76,316
Hardwood- - I 3 575' 988 1 225 2(33 t73 374 46 527 I "272 799 I. 532 053 2. 087 (ill 125, 087 I 44, 214 62, 452 J1,491

Total ...................... -=H:_--'-'6,_5,,9"_-'=422,1_---7_947 ..... 1;-;_,924---2,-_7;;00 27,833 87,628 194,064 67,356 80,960 167,807

Coastal*laska: ------=I......-......I............................!..........................!.....................................16[
Softwood 10 616 : 10 020 i 4 221 180 166 9 ' - ..........................

Total.......................--_ I0,020 I 4 ............. 221 315 166 _ .9 16 L_\L:---:.'_:::L_:::_:-7---.\--

Atlfy+glon: I 7 ._1 71_ 4 920 670 i 248-758 26 420 : 1 550 34( 475 627 25 912 87 026 68 993 [ 23 142 [ 18 508 76 316
_[_rd%ooa==-.:_:L::-:==:;;:::' 3, g_6:i'_' 1,225,293+- 173137+" 46',527 '272;799 t 1,53):188 );087 [ 6U I 125',087144,214 62,452] 91,491

Total ....................... 11.097,841 6.145.963] 422,132 } 72.947 1.823.145 i 2,007,815 27.999 87.637 194,080 t 67.356 80,960 167,807

Output from roundwood is aceordi:ng to regions and sections where the Volmnes are in cubic feet roundwood excluding bark.
logs, bolts, and other roum4 timbers eu:t for various products originated, and _ ]includes box and shin glc bolts, excelsior bolts, mrnery, dimension and
not necessarily where they were processed into lumber, veneer, pulp or other hawJle s_ock, chemical wood, and bolts for other such miscellaneous products.
manufactured products or used in round form as poles, piling, posts, etc. _ I,ess chan {}..5thousand cubic feet.

__ _ .._ .__ .

+_

....................= _ ..... ,.-."'=..)?_ /=+.--:+':"="-.%
: " ::%_ <:/'?L.)
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TABLE 41.---Timber" prod'.cts output from g_'o'_._ing :_;oc_:; _-_ ,:;_,_m'mercs_,,_ !o_"c;_': &n4 sn _t_.e Uniled SIa_e,v and C'oa,s4al AZaska
by ,wc_ion, region £/ _)r'zT_.% v._ _q(/,v)ood2 and. fla's_d'_v_>_d.v !952

Section, region, and species Total, all f Saw logs Veneer i Cooper° Posts Mi_e
group I products (%r lumber, l iogs and I age logs _ Pulpwo>d Ft_elwood Piting J?oles (rou_H1 timbers Other

l etc.) bolts and bolts and split)[ (roared)

I i

T'housand Thousand Thousand Thou- 1 T,%'a- Thou-North: Thousand Thousand sand t sand Thousandl sand
New England: cu.fl. I cu. ft. ca.ft, cn.fL cu.fL I cu.fL ca.ft. I cu.ft.

Softwood ........................ 174,254 I........... 148, 777 2 213 213 179 1,816 127

Hardwood ................ 47,679 10, 991 34, 730 28, 783 ] 78 ............ 567 952

Total_ ---_'_ ----_1 - 1_ -'--2-_- t { 1.079
Middle Atlantic:

Softwood__ 132 ] 2, 482 76 I 1, 137 t 681
Hardwood 6, 592 I 6, 7361,280 11 479- ----- 7--Y--_k ' __

Total ............ 6, 724 1,325 =3,762 76 12, 616 ........ 1 27,487 I 7. 417
Lake States:

Softwood .............. 59 170 I 1,469 7, 868 ......... 3, 919 I, 365

Hardwood ii, 088 236 302 ........ 6, 686 ........ I, 554 14. 508

Total ................... 11,147 236 - --4_-' -_]--14_55-_,_ u ...... _.__K__-_.[ 5,'4-_-____15,873

57 --ll Ii 64 4,188 141
Central:

Softwood ..............

Hardwood ............. 9, 209 ......i6_852- 159 !......... 1 16, 717 I, 337 t 18,155 6. 596

Total ................ -- ----_, 2-_ 16,852 159' 64 t 20,905 1.337 '==_18,!55--=--
6,737

Plains: I [ '
Softwood .................. I 488 I 146 17 .........1, 271 I ...................

Hardwood_ _ 956 ............. ] 9, 728 3, 639 ................ 79

Total ................ _ 956 ......................... 17 :--4,-_ t ................. _ 79........... 488 I 9, 874 .......... ....... -_=
Total, North:

Softwood ................... 311, 640 248 3, 471 285, 762 ] II, 118 2, 865 l I, 805 16, 280 3, 968 2. 314
Hardwood ................. 499, 378 38, 836 18, 511 139,437 I 273, 282 1, 819 i 39, 088 1.337 [ 47,147 28, 871

Total_ 811,018 39, 084 21,982 425,199 I 284, 400 4, 684 1 805 55--1368 ......1 337 51 115 31, 185

South:southAtlantic: 206, 267 110,692 6,398 6, 535 818 1,023Softwood ................. 838, 201 485, 063 2, 902 4, 921 3, 235 _ 10.347
Hardwood ................ 424, 285 222, 285 46,156 533 37, 981 I 89, 214 222 i........ I 7, 168 2, 492 I 5, 292 12. 942

Total ................... 1---]262__48--6- 707,348 49,0-_- 5,454--2-_4,248 1-9_-,_-6" 3,457i 6,398- --1;_7(_ 3,3i0--6,315 23,289

Southeast: 1,356, 194 739, 607Softwood ................. 3, 684 14, 937 459, 294 I 68, 768 6, 888 i 30, 474 7, 137 15,660 2, 866 6. 879

Hardwood ................ 720, 748 309, 471 61,114 17, 003 48, 514 I 227, 999 27 i........ 2l, 584 13,867 2, 610 18,559
Total .................... _1--_,04--_,07-8-'-'64,-_-'-31,94---_ 5o7--_8o-8-i-296,76--7- 6---_91--5-i30,474 I 28,721 29,5271 5,476 25.438

West Gulf: ] - -- :----: -- --=----,--[--- ...... :--1 .......
Softwood ................. 596, 464 ] 349, 698 900 174, 586 I 20, 440 7, 770 i 25,340 8. 779 6. 247 I 284 2, 420

26, 884Hardwood ................ 411,856 I 164,455 10,271 18, 180 I 141,278 ........ 590 12, 645 26, 137 t 506 10,910

...........I K9301 214_432384-- 790i
Total .................... _ 1,008, 32 514,153 27, 784 10,271 192, 766 I 161,718 7, 770 13.330

Total, South: l-- I---- -- =-'-- _-----:--=-- --_-- - .... --= -= ----_-= ----=-
Softwood ..................... 2 790, 859 1 574 368 7, 486 19,858 I 840.147 199,900 62, 212 22, 451 22, 725 I 4,173 19,646

• 134,154 249
Hardwood .................. 1: 556, 889 ' 696:211 27, 807 I 104, 675 458, 491 17, 893 590 41,397 42, 496 8, 408 42, 411

Total ..................... l_l 2,270,579 1U41__,_.642.__=---_7,665--944,822 t 6_,3-'_" 18__14_ _,__ .S,-_-8-_6_5,2_1_)_2.,581 62,057

See footnotes at end of table.
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TABLE 41.--Timber products output from ,_lrowing 8toclc on commercial forest land in the United States and Coastal Alaska,
by section, region of origin, and softwoods and hardwoods, 1952 _ Continued

fSection, region, and species Total, all Veneer Hewn
group products Pulpwood Fuetwood Piling Poles ties Other 2

West: Thou- Thou-
Pacific Northwest: Thousand Thousand Thousand sand sand

Douglas.fir subregion: cu. ft. ca. ft. ca. ft. ca. ft. cu. ft.
Softwood ................ 1,830, 807 171, 202 249. 857 9,952 25, 993
tIardwood.._ 7, 891 60

Total .......... 1,838, 698 171, 202 254,101 9, 952 26. 053

Pine subregion:
Softwood 320, 645 2,141 6, 066 2,179 165

Hardwood ..... 20 ___-_______ 20 ........
Total_ 320, 665 2,141 6, 086 2,179 165

Total, Pacific Northwest:
2,151,452 173, 343 255, 923 12,131 26, 158

Hardwood_ 7, 911 4. 264 60

Total ............ 2,159, 363 173, 343 2('_),187 12,131 26, 218

California:

764, 755 36, 509 9, 025 1,018 22 1, 794
Hardwood ................... 75

Total. __ 764, 830 36, 509 9, 025 1,018 22 1, 794

Northern Rocky Mountain:
Softwood_ 294,775 1,352 16,116 8,179 2, 341
Hardwood 1,236 116

Total ........ 296, 011 1,352 16, 232 8,179 2. 341

Southern Rocky Mountain:
Softwood. 85, 966 1,667 670
Hardwood ....... 1.261 968

Total .... 87, 227 1,667 1. 638

Total, West: 3 296 948 I 22, 995 I 22 30, 963Softwood ............... 211, 204 281.064 I
Hardwood ........... ' I0: 4_ I 4. 380 I I, 028

Total ......... 3, 307, 431 211,204 [ 285. 444 I 22, 995 31,991

United States:
Softwood ................... 6, 727,278 218, 938 1.406. 973 I 87, 012 52, 923
Hardwood ................... 2. 655,078 172,990 248. 492 t 590 72, 310

Total ...................... 9, 382, 356 391. 928 I. 655. 465 ] 87, 602 125, 233

Coastal Alaska:
Softwood ........... 10, 244 4 9
Hardwood ........

Total ............ 4 I 9

All regions:
Softwood ........... 218, 942 87, 021 52, 928
Hardwood 172, 990 590 72, 310

Total .... 87, 611 125, 233

Output from growing stock is according to regions and sections where the _ Includes box and shingle bolts, excelsior bolts, turnery, dimension and
logs, bolts, and other round timbers cut from various products originated, handle stock, chemical wood, and other such miscellaneous products.
and not necessarily where they were processed into lumber, veneer, pulp, or a Less thm_ 0.5 thousgnd cubic feet.
other manufactured products or used in round form as poles, piling, posts,
etc.

Volumes are in cubic feet roundwood excluding bark.

_

, ,_

4882,(}6 0--58----38
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Growing stock _ 5,:._',wtira bet Pol{3timbor
.................................................................................................................................................................................................................................... , ......................

Product I q"ogal cut Log-Torsi cu_ I Timber _ Logging (Potful eu_ Timber pr'odue_s Logg_:ng residues Timber gmg

products residues [ products res-
idues

I Tho_tsand t sand sand I sand Thou,_aT_d i sand I Thousand sand ! sand 7'be'u- Thou- Thou-Thou- .Thou- i 7'hen- ] Thou- 7'hen- Thou- zand sa_td sand
Saw logs (for lumber, ] cu.ft. [ cu.ft, cu.ft. [ cu. ft. bd.-ft, i cu.ft. ] bd.-ft, cu.ft, l bd.-ft, cu.ft, cu.ft, cu. ft.

timbers, sawn ties, etc_.[ 6,820,453 [5,8(}0,726 1,019,727 I(1,565,205 36,636, i98 15 623.774 I 34 534 208 94_ 431 [2 101 990 255,248 t76,952 78,296
Veneer logs and bolts ..... ] 491,648 I 39t, 932 99,716 I 488,234 2 803 12_ I '390 (149 ] 2'562'044 97'585 I '241'077 3,4t4 1,283 2, 131
Cooperage logsand bolts..] 104 718 ] 71,928 32,790 I 102 367 '516:302 I 70'016 '447'905 32'351 68'397 2,351 1,912 439
Pulpwood ................ l 1,727,498 ti,655686 71812 974890 4693265 I 92l'668 4607'46(J 53'222 85'796 752,{D8 734.018 18,590
Fuelwood ....................... { 1.0()4.279 { 965,499 38,780[ 537,853 2',245:784, 5001406 I 212171837 37'447 t 27:947 466,426 465;093 1,aaa

048 73
Piling ......................... { 32, 322 [ 27,968 4, 354 [ 31,274 159, 140 ] 26, 993 ] 151,195 4:281 i 7 945 1, 975Poles ............................. t 101,405 I 87, 611 13, 794 I 91,657 469, 562 ] 78, 738 ] 447, 929 12,919 I 21,633 .. 748 8. 873 875
Posts (round and sptit) ..... t 131,290 1127,308 3,982 I 43,959 217,528 ] 41,296 I 211147 2663 I 6381 87,331 86,012 1,319
ltewn tics ................. ] 108,536 I 66,580 41,956 ] 106 171 483 02l 65 481 [ 399'077 40'690 I 83'944 2,365 1,099 1.266
Mine timbers (round) ...... I 77,083 I 72,129 4,954 I 22:975 100'104 i 20[579 [ 97'241 2'396 I 2'863 54,108 51,550 2, 558
Other _.................... 157,541 125, 233 32, 308 } 103,822 515:804 76, 731 4511846 271091 631958 48. 502 5. 21753, 719

' Volumes refer to growing stock inventory and are in cubic feet roundwood to merchantable top) cut or killed in logging and converted to timber prod-
excluding bark, and in board-feet log scale, International 1/4-inch rule: they uets or left as logging residues.
represent the net cubic-foot volume of live sawtimber and poletimber trees -0Includes box and shingle bolts, excelsior bolts, turnery, dimension and
from stump to minimum 4.0-inch top (of central stem) inside bark and the handle stock, chemical wood, and other such products.
net board-foot volume of the saw-log part of live sawtimber trees (from stump

TABLE 43.---Timber cut for all products on commercial forest land in the United States and Coastal Alaska, by class of material
and section and region qf origin, 1952

Growing stock I Sawtimbcr Poletimber

Section and region Log-
T)tal it Timber Logging Total cut Timber products Logging residues Total Timber ging

products residues cut products resi-
dues

Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou------
g'_ou', td sand sand sand I Thousand sand Thousand sand sand sand I sand sand

North: cu._ ct_.ft, cu.ft, cu.ft, l bd.-ft, cu.ft. I bd.-ft. I cu.ft, bd.-ft, cu.ft. I cu.ft, cu. ft.
New England ........... 50_ 18 454, 928 45, 290 385 742 I I, 768, 456 351,115 t 1, 669, 111 [ 34, 627 99, 345 114,476 I 103 813 10, 663

Middle Atlantic .......... .t6_ 99 411 476 57, 823 362' 753 [ 1 794 916 314, 076 I 1,669, 396 I 48 677 125, 520 106,546 ] 97, 400 9,146Lake States .............. ,537 70 -t74:082 63, 088 206' 389 1 1[ 240' 407 227, 709 I l, 187 417 I 38' 680 52 990 270,781 I 246, 373 24, 408
Central ..................... 40_ _2 362,014 43, 128 292:977 ] 1, 8081970 250,622 I 1,651:730 t 42:355 157:240 112, 165 I 111,392 773

South: -- ......... , ..................................

South Athmtie .............. 1,454, 9481,262, 486 192, 4621,148, 291 5,352, t65 97t, 827 5, 1404(}0 176464 i 21t, 705 306, 657 290, 659 217

Plains ................... 2_ 04 24, 677 3 427 18, 376 93, 532 15,166 88, 738 3, 210 4 794 9, 728 I 9, 511
Total ................... 1,939 933 1,727.177 212,756 !1 326 237 6,706 281-11- 15_-]--_._3--_ - -1_-.5--_- -4--_-.8--_ 6-_-.6-_- -_.48-ff

_oumeast .................... 2, 405, 45912, 076, 942 [ 328, 517 II, 928, 963 I 9, 411, 186 I1, 623, 065 _ 9,068, 966 305, 898 342, 220 I 476, 496 453, 877 15, 998

West Gulf .................. 1, 192,8461. (X)8,320 184526 l 963319 4835, 211 788400 46138(}0 174,919 221,351 229, 527 219, 920 22,9,607619

West: I ftDouglas-fir subregion. 2, 081. 275
Pacific Northwest:

1 838 698 192,577 2,017,8,37 12,220,815 11,826,571 _ 11,370.748 _ 191,266 850,067 13,4.38 12,127
343

Pine subregion ......... 359, 271 1320, 665 38, 606 1356, 071 2,049, 861 317,808 1,9421519 38, 263 107,342 3, 200 2, 857 i, 311Total -7.a._.-_W_7-_7._g--7_iT.17'_;.b0S-57._-_7._77_7_g._-7:7.ai37_(_-_._ - '.......• .- .................. : ..... ' , _ '," _, , ." " ', , " ,,, , ' ,'",,29 957,409 15,638 14,984
7, 495

Northern Rocky Moun- i _ I ' • ] '
,tah'_:___;;.._;_.___; ...... [ 329093 _ 29601l [ 33,082 301,915 1,899,016 275,084 1,858,389 26,831 40627 27,178 20,927 6,25t

_ou_nern t_oe_y Moun- t [ I I [ _ I I t ' { t
tain ........................ I00 040 _ 87 227 ] 12 813 89 737 555 004 79 986 526 587 9 751 28 417 I0 303 7 241 3,062

Total.....................3,7_1,215t3,30_-_ _7, 7 -:_7;_7;;i-7_;71q77, _--_;, _ _, _7;-I--a;,_-g-5_,_7] _,_
Ur_adl _'::23 ............. I 10, 744, ._01 9, 382, 356 I1,362, 045 19,056, 25i-t--_,-753_73¢1777,0610-b-9- _:-284-i 1,250,152-[_7_i_&_--! i73_77_- 7_-_;_-1ii1;-_5'.-_ ............ [ .," 2 10,244 2,128 _ 12,156 I 86,092 lO,232 77,614 1,924 8,478 '216 ' 12 [ 204

Allregions ................... II 10,756,773 9,392.600 1.364.1_ 9.-_87, 4_-!4_8_,-8-_- 7_1_3--_- _1_, 8_- 1_2,0-_ 27_L937- 77_7£7 _g_-] 7i_7F

Volumes refer to growing stock inventory and are in cubic feet roundwood net board-foot volume of the saw-log part of live sawtimber trees (from stump
excluding bark, and in board-feet log scale, International 1/4-inch rule; they to merchantable top) cut or killed in logging and converted to timber products
represent the net cubic-foot volume of live sawtimber and poletimber trees or left as logging residues.
from stump to minimum 4.0-inch top (of central stem) inside bark and the
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TABLE 44.---Timber cut for all products from live sawtimber and growing stock on commercial forest land in the United States
and Coastal Alaska, by section and region of origin and softwoods and hardwoods, 1952

Growing stock Live sawttmber
Section and region

J

Total Softwood I Hardwood t Total Softwood Hardwood

........................... ] ]
1

Thousand Thousand _ Thousand [ Thousand Thousand Thousand I Thousand I Thousand ThousandNorth: eu. ft. eu. ft. l c_. a. ] eu. lt. bd.4t, eu. lt. ] bd.-It, eu. It. bd.-lt.
New England .......................... 500, 218 361, 082 | 139,136 ] 385 742 1 788 456 806, 677 ] 1,880, 918 ] 79,065 887, 538
Middle Atlantic .......................... 469,290 120 504 | 339 795 / 362:758 ] 1'794' 916 • 107,816 [ 507, 531 i 254,937 1, 287, 385, , _ , p
Lake States ............................. 537,170 188, 568 ] 348, 604 _ 268, 389 _ 1,240, 407 ] 82, 937 [ 383, 959 J 183,452 856, 448
Central ................................. 405,142 16, 911 _ 388, 231 / 292, 977 ] 1, 808, 970 ] 13,030 _ 85, 456 279, 947 1, 723, 514

Plains ................................... E8,104 .... 8,_[ . 24[..!44[ 18,376] 93,532] 2,_] 12,239 16,073 81,293

Total ....................................... __. . _ 700, 023 / 1,239, 910 1,326, 237 6, 706, 281 512, 763__=_,=___..____12, 370,103 : 813, 474 i 4,836,178

South: t ISouth Atlantic ........................... 1,4,54,948 915,856 539,092 1,148, 201 5, 352,165 710, 652 3, 350, 933 437, 689 I 1,992, 232
Southeast ............................... 2, 405,450 _ 1, 479,153 I 926,806 1,928, 963 9, 411,186 1,152, 356 ] 5, 724,120 776, 607 3, 687, 066

West Gulf ............................... 1,192, 846 651,101 M1, 745 963, 319 4, 835, 211 501, 988 I 2, 686,377 461, 381 2,198, 884

Total ................................. 5, 053, 253 3, 046,110 2,007,148_] 4, .040i573 19, 598, 562 2, 864' 946 I Ill 720,430 I- 1, 675',627 i 7, 878,132

West: I _ IPacific Northwest: I

Douglas-fir subregion .................. 2, 031, 275 ] 2, 022, 525 I 8,750 2, 017, 837 12, 2"20,815 2, 009, 266 t 12, 169,523 I 8,571 51, 292
Pine subregion ........................ 359, 271 ] 359, 249 I 22 358, 071 2,049, 861 358, 049 ] 2, 049, 718 I 22 143

Total ............................... " 2, 390, 546"1_1--- 8,772 2, 373, 90---8-14,270,676- 2,'365,'3i'5' 14,219, 24"-'-------"-1-_8,593 51,435
California ............................... 931, 536 [ 920, 889 ] 11,147 923, 881 5, 724,198 915, 314 | 5, 704,180 ] 8,567 20, 018
Northern Rocky Mountain ............. 320, 093 ] 327, 836 I 1,257 1, 899, 016 801, 531 ] 1,896, 823 I 384 2,193

Southern Rocky Mountain ....... 100,040 t 98, 587 [ 1,453 301, 915
....... 89, 737 555,004 88, 647 I 548, 993 I 1,090 6, 011

...........

Total ................................. 3, 751, 215 3, 728,_6 _ 22, 620. 3___5,689,44_.______122, 448, 894 .. 3, 670, 807 22__,369,237 I 1_,634 _ 79, 657

United States .......... 12,372 I 12,372 I............ 48, 753, 737
...................... 10, 744, 401 I 7,474, 719 ] 3, 269, 682 --9,-0-58, 251 I 6, 548, 516 36, 459, 770 2, 507,735 12, 298, 967

Coastal Alaska ..............................
{ _ 12'_156 :: 86,092 12,156 86,092 ........................

Allreglons..................................-_,'7561773Jl7,487,_--Il 3,269,_-2" 9,068,407 48,8.39,820 6,_,672 I-_,_I 2,507,735' 12,298,967

' Estimates of timber cut include logging residues as well as growing stock of live sawtlmber and poletimber trees from stump to minimum 4.0-inch top
material removed as timber products. Volumes refer to growing stock im (of central stem) inside bark and the net board-foot volume of the saw-log
ventory and are in cubic feet roundwood excluding bark, and in board-feet part of live sawtimber trees (from stump to merchantable top) cut or killed
log scale, International _-inch rule; they represent the net cubic-foot volume in logging.

TABLE 45. Timber cut from live sawtimber an(i growing stock on commercial .forest land in the United States and Coastal
Alaska, by product and softwoods and hardwoods, 1952

Growing stock Live sawtimber

Product " Total S--_fi woo--d---tI ardwood Total Softwood Hardwood
Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand

Saw logs (for lumber, timbers, sawn ties, cu. ft. t cu. ft. I cu. ft. cu. ft. bd.-ft, cu. ft. bd.-fl, cu. ft. bd.-ft.
etc..) .......................................... [ 6,82(),453 ] 5,213,628 [ 1,606,830 6,565,205 36,636,198 5,055,696 28,890,540 1,509,509 7,745,658

Veneer logs and bolts ........................ 491,648 [ 250, 428 _ 241, 220 488, 234 2, 808,121 250,125 1,575, 655 238,109 1, 227, 466
Cooperage logs and bolts .................... 104, 718 I 28, 944 j 75, 774 102, 367 516, 302 27, 020 143, 276 75, 338 373, 026
Pulpwood ................................... 1,727, 498 I 1,460, 057 ] 267, 441 974, 890 4, 698, 265 I 871,277 4, 251,775 163, 613 441,490
Fuelwood ..................................... 1, 004,279 t 243, ,541 [ 760, 738 587, 853 2, 245, 784 143, 888 595, 211 393, 965 1,650, 573
Piling ........ •................................ 32,322 _ 20, 885 / 2, 437 31,274 159,140 28, 861 147,665 2, 413 11,475
Poles ......................................... 101,405 ] 100, 805 [ 600 91, 657 469, 562 91,059 465, 774 598 3, 788
Posts (round and split) ...................... 131,290 I 49, 581 / 81, 709 43, 959 217, 528 14, 667 68, 771 29,292 148, 757
Hewn ties .................................... 108,536 t 31, 789 t 76, 747 106, 171 488, 021 31, 684 151,781 74,487 331, 240
Mine timbers (round) ....................... 77,083 t 18, 904 _ 58,179 22, 975 100,104 8, 550 _ 40, 733 14,425 59, 371
Other -'....................................... 157,541 _ 59, 534 ] 98,007 103, 822 515, 804 37, 836 214, 681 65,988 301,123

[

Total ................................... _[ 487,09 48,889,829 2,507,735 12,293,967

zEstimates of timber cut include logging residues as well as growing stock represent the net cubic-foot volume of live sawtimber and poletimber trees
material removed as timber products. This table is similar in format to from stump to minimum 4.0 inch top (of central stem) inside bark and the
table 9 of Basic Forest Statistics for the United States, January 1945 (revised net board-foot volume of the saw-log part of live sawtimber trees (from stump
1950 issue), but the data are not directly comparable because of changes in to merchantable top) cut or killed in logging.
standards between 1945 and 1952. 2 Includes box and shingle bolts, excelsior bolts, turnery, dimension and

Volumes refer to growing stock inventory and are in cubic feet roundwood handle stock, chemical wood, and other such products.
excluding bark, and in board-feet log scale, International z/_-inch rule; they



TABLE 46. _imber c_t from live ._a_;limbw' _Jr_ com_2wcia_ re, rest _and i_._ i']_ U_'i_#d k_'_wi_ and Coa_ai Ala_h_o by p_'o_ud,

VOf,UME IN BOA_D,.FEE'_ '_

' Saw logs Veneer Cooper- _osts Mine ]

[ Piling ' P°les I (r°und _e'wn timbers t Other_

Section, regina, and Total, all (for logs and age logs Pulp- Fuel-
species group products lumber, bolts and wood wood and I ties (round)

etc.) bolts I split) _ Thou-
North: Thousand Thousand Thousandl Thousandt Thouaand Thousand sand

New England: bd.-ft, bd.-ft, bd.-ft, bd.-ft, i bd.-fl, bd.-ft, bd.-ft, bd.-ft.
Softwood ............... 1, 380, 918 835, 737 1, 045 i 771 513 606
Hardwood .............. 387, 538 222, 834 69, 5_ 380 ! .......... 4, 891

Total ................. 1,768, 456 1,058, 571 69, 554 8, 984 771 I - __ :7_ .... ] 5, 407

Middle Atlantic: 340

Softwood ............... ,507,531 393,313 873 8,818 12,3651 41,451886 1,168tIardwood .............. 1, 287, 385 1, 063, 490 43, 409 6, 508 ]........... 18, 27, 635

Total .................... .1,794, 916 1, 396,8-_ 44, 282 8, 818 159, 959 75, 916 18, 873 t 340 I 19, "--41, 93-----_ 28, 803

Lake States: ==----==-= 97 684 I 5 520Softwood ............... 383, 959 249,167 403 , , 1,330 ] 4, 666 ] 8, 11,407 5. 036
IIardwood .............. 856, 448 593,142 81,012 1,721 30,156 t 96, 795 2, 370 I.......... I 6, 7, 430 36, 982

Total ................. 1,240, 407 842, 309 81,415 1,721 127, 840 I 102, 315 3, 700 I 4, 666 I 15, 18, 837 42. 018

Central: tSoftwood ................. 85, 456 77, 696 390 128 I 130 285 I 6.........

Hardwood .............. 1,723, 514 1,246, 062 69, 844 122, 858 4, 676 I 213, 463 958 I.......... I 29 ............ 1 26. 815

Total .................. 1,808, 970 1,323, 758 70, 234 122, 858 4, 804 I 213, 593 958 I 285 I 36, 26, 815

Plains:

Softwood ............... 12, 239 10, 455 ('_9 I 861 ....................

Hardwood .............. 81,293 45, 586 7, 306 ........... [ 21,872 .......... [ 6, _......... 191
__

Total ................. 93, 532 56, 041 7, 306 689 I 22, 733 .......... [ 6, .......... 191

Total, North:

Softwood ................. 2, 370,103 i 1,566, 368 1,666 8, 646 723, 107 I 14, 357 14, 740 I 6, 062 I 16, 11,452 6, 810

Hardwood ................. 4,336,178! 3,111,114! 271,125 133,735 177,371 I 416,181 10,216 I.......... I 61,588 [ 9,108 49,316 96.424

Total .................... 6,706,281 4,677,482 I 272,'791 142,381 900,478 [ 430,,_-24,956l--6,062 l--r_I--9,108 :_o, i0SI IOa,Zu
South:

South Atlantic:

Softwood ............... 3, 359, 933 I 2, 587, 600 16, 871 29,171 520, 364 I 121,121 15, 653 I 31,579 I 6, 408 i 5,161 1,841 24,164

1,992,232 , 10,054Hardwood ............... 1,486,772 304,305 3,803 72 400 I 39,651 i' °7L[ .......... 1 7, 0_28_[ 16,684 50,461

Total................. 5,352,165 I_3_ 321,176 32,974 592,7641 160,772 16,727 1 31,5791 13,436l 21,845 11,895 74,625

Southeast: 5, 724,120 ' 'Softwood ............... 4,114, 283 21,038 88, 054 942, 348 I 235, 026 38, 546 I 166,117 I 3, 055 I 100,186 3, 687 11, 780

Hardwood ............... 3,687,0_66. - 2,036,884 438,315 138,451 117,0031 707,184 174 1.......... [ 48,720l 104,995 .......... 95,340
i! Total .................. 9,411,186 _-67_' 4---59,353 2---26,505 1-_9,351 l--_2,210--as, 729l-_¢--_I---51,775 I--_5,181--3, 687 1o7,126

_ West Gulf: ' I

Softwood ................ 2, 636, 377 I 2, 036, 922 ! 4, 985 .......... 246, 690 I 107, 577 44, 512 1 145,166 [ i, 274 I 46,186 365 I 2, 700
IIardwood .............. 2,198, 834 1, 076, 227 ' 213, 199 97, 033 45, 347 I 481, 533 ........... 3, 776 I 31,098 I 200, 452 .......... I 50,169

Total........................4,835,2113,113,14_-218,1d-97,03_292,03¢I589,11044_71--_8,9421--5_,_GI246,638 365 52,869
. Total, South: -----":----'--- --------- ----:-='------: -- _------ '--- :'------ ----------

Softwood ................. 11,720, 430 I 8, 738, 805 42, 894 117, 225 1,709, 402 { 463, 724 98, 711 I 342, 862 ] 10, 737 I 151,533 5, 893 38, 644
ltardwood ................. 7, 878,132 I 4, 599, 883 955, 819 239, 287 234, 750 I1,228, 368 1,248 I 3, 776 ] 86, 846 ] 322,131 10, 054 195, 970

Total .................... 19,598,5621 13,338,688 998,713 356,512 1,944,152 11,692,092 99,959 ] 346,638 I 97,583 I 473,664 15,947 234,614

West: =-- ---= ---= " ---'----- - ----: _--_------'------'- - " --
Pacific Northwest:

Douglas-fir subregion:

Softwood ............ 12,169,523 8,971,166 1,176,240 11,683 1,667,305 I 88,548 29,335 ] 66,028 I 5,979 l.......... 880 152,359

'_ Hardwood ............. - 51,292 18, 660 ..... ..... 28, 092 I 3, 903 230 I.................... 407

-_,_ ......... 880 152,766Total ............... __ 8,989,826 1,176,240 11,683 1,695,397] 92,451 --_,_-i71-_,o281_7_t---7-.-5---
i!' Pine subregion: ' ' -- -- ---=:= -- ...... -_:----- ..... I__-._--- ._'-:--_ -- :::-

Softwood ................ 2,049,7181 I, 957, 740 14, 368 37, 780 I 16, 974 ........... 8, 447 [ II, 704 [.......... 2, 324 381
llardwood ............ 143[ .......................... 143 1............ : ........................................__ _.....

Total ................ 2--_049--_861--[ 1---7957,740---14,368 _ ...... ---17,_-_I---16,974 8,4471 11,7041 .......... --2,--_- I _-_

Total, Pacific Northwest: I

Softwood ............... 14,219,241 i 10,928,906 1,190,608 11,683 I1,705,085 I 105,522 29,335 74,475 17, _......... 3,204 152,740

Hardwood ................ 51, 435 i 18, 660........... I 28, 235 { 3, 903 _ao 407. _ _ ----_ ..... -

Total ...... 14,270,67610,947.566:1,190,608 -'--11,633 I_3,-_ --1-09,425 --_,335 ---74,475 1----17,--_ ..7__ ...... --3,204_153,147

California: _ -'i __ ..........--- t............... 6 i

Softwood_Total ]_5' 704'18015' 26 ' 8781331' 659_:--_2,-_--5, I ]

5, 722 I 53, 574 I 3, 000 3, 702 4, 685 18, 224 248 1,516 14. 972

Hardwood .............. 20, 018 15,104 i 522 4 340 188 11 12 93 1 1 3, 742

................ [o,,z,_,_ 726 ] 18, 714- ..... " 53,914 I--3.188 --3,713 l--_i--i8,a17 I-- 249 --1,517 l-

See fo(_tnotes at end of table.
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TABLm 46. Timber cut from live sawtimber on commercial forest land in the United States and Coas, tal Alaska, by product,
section, region of origin, and softwoods and hardwoods, 1952 Continued

VOLUME IN BOARD-FEET l--Continued _ _ ....

i t
Saw logs I Veneer Cooper- Posts Mine

Section, region, and Total, all (for ] logs and age logs, Pulp- Fuel- Piling Poles (round IIewn timbers Other 2

species group ____pr°ducts_ .........lumber,etc.) IJ bolts boltsarid wood wood / split)and ties (round)

West--Continued Thousand Thousand Thousand ] Thou-Northern Rocky Moun- Thousan< Thousand Thousand Thousand Thousand i Thousand Thousand Thousand sand
tain: bd.-ft, bd+-ft. I bd.-ft, bd.-ft, bd.-ft. [ bd.-ft, bd.-ft, bd.:ft. I bd.-ft, bd.-]t, bd.-lt, bd.-ft.

Softwood ............... 1,896, 823 1,770, 653 1] 8, 797: __58' 774 I 6, 852 .......... 30, 350 4, 315 .......... 16, 444 638
Itardwood .............. 2,193 201 ]......... 794 1, 198 ......... ...........

Southerntain:Rocky Moun-

.......... 735 ............ 4, 580......... . ......... _ _,....... _......... ]..........

Total. 555, 004 ] 536, 702 ......... _ --___--+__] '2,-_ 905 .......... 2, 224 5, 457_+++_=_..-+::---+-+
Total, West:

22,369, 237 18, 502, 443 1,531,064 248 23 388 169, 227Softwood _ 17,405 1,817, 433 117, 047 33, 037 116, 818 41,127

Hardwood 79,657 34, 661 522 4 29,369 6, 024 11 12 323 1 1 8, 729

Total .............. _4-__I_ --_7,-_ 1,846,802 123,07--i- 33,048 116,830-41,-_ 249- 23,-_ "_7,9-'_United States:
Softwood_ 36, 459, 770 28, 807, 616 1,575, 624 143, 276 4, 249, 942 595, 128 146, 488 465, 742 68, 759 151,781 40, 733 214, 681

373, 026 I, 650, 573 11,475 3, 788 148, 757 331, 240 59, 371 301,123Hardwood ......... 12, 293,967 I 7, 745, 658 1,227, 466 441,490

Total ............. _E 36, 553, 274 2,803, 090 --M_ 4, 691,432 2, 245, 701 157, 963 --469, 530 217, 516 483, 021 100,104 515, 804

Coastal Alaska:
Softwood .......... 86, 092 82, 924 31 1,833 83 I, 177 32 12 ...................................
IIardwood .................

.t ,

Total ............... 86, 092 82, 924 31 .......... 1,833 83 1,177 ] 32 12 ...............................-++z-=-.__, -- --
All regions:

Softwood ......... 36, 545, 862 28, 890, 540 1, 575, 655 143, 276 4,251,775 595, 211 147, 665 465, 774 68, 771 151, 781 40, 733 ! 214, 681
Hardwood_ 12,293, 967 7, 745, 658 1,227, 466 373, 026 441,490 1,650, 573 11,475 3, 788 148, 757 331, 240 59, 371 301, 123•

Total .................... 48, 839, 829 36, 636,198 2, 803,121 516, 302 4,693, 265 2, 245, 784 159,140 469, 562 217, 528 483, 021 100,104 515, 804

VOLUME IN CUBIC FEET 3

1 i Thoasand Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand ThoU-sandNorth: Thousand Thousand
New England: cu. ft. cu. ft. cu. ft. I c+L.ft.• cu. ,ft. cu. ft. cu: ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.

Softwood ............... 306, 677 186,451 __.i3_i__ 2,177 116, 807 582 223 174 131 ..................... 132IIardwood ............... 79,065 44, 240 68 17, 260 3, 219 83 .......... 15 .................... I, 016

Total ................. 385, 742 I 230, 691 2, 245 134, 067 3, 801 306 174 146 ..................... I, 148

Middle Atlantic: I
Softwood ............... 107,816 80, 697 160 22, 496 I, 248 2, 710 79 146 .......... II 269
I_ardwood_ 254, 937 192,170 8, 208 .... 1.785- 15, 694 16, 027 I, 485 .......... 4,134 .......... 9, 892 5, 542_ _ __

I 272, 867 8, 368 I, 785 38,190 17, 275 4,195 79 4, 280 .......... 9, 903 5, 811Total 362, 753

Lake States:
Softwood .................. 82, 937 47,131 73 24, 215 2, 854 230 1,019 3,109 ........... 3,175 1,131
IIardwood .............. 183, 452 109, 975 13,932 ...... _8" 8, 377 37, 642 404 .......... 2, 354 .......... I, 674 8, 796

Total .................... 266,389 . 157,106 14,005 298 32, 592 40, 496 634 1,019 5, 463 .......... 4, 849 9, 927

Central:
'"Softwood ............... 13, 030 II, 774 57 .......... 29 20 49 I, ii0 .................... :

Hardwood .............. 279, 947 198, 729 11,298 20, 259 850 37, 327 168 .......... 5,198 I, 645 .......... 4, 473

Total .................. 292, 977 210, 503 II, 355 20, 259 870 37, 347 168 49 6, 308 I, 645 .......... 4, 473

Plains: !Softwood ............... 2, 303 I, 890 ..................... 168 143 .................... 102 .....................

IIardwood .............. 16, 073 8, 721 I,___290..................... 4, 621 1,392 49
Total ................... 18, 376 10, 611 1,290 168 4, 764 .......... 1,494 49

Total, North:

Softwood ................. 512, 763 327, 943 290 2,177 163, 706 4, 847 3,163 1,321 4, 598 .......... 3,186 1, 532
Hardwood ................ 813, 474 553, 835 47,892 22, 410 42,181 98, 836 2,140 .......... 13,093 1, 645 11,566 19, 876 _+

Total .................... 1, 326, 237 881, 778 48,182 24, 587 205, 887 103, 683 5,303 1, 321 17,691 1, 645 14,752- 21, 408

South:
South Atlantic:

Softwood ............... 710, 652 514, 214 3, 919 5, 714 123,196 44, 748 3, 482 7, 017 1,561 1,152 574 5, 075
Hardwood .............. 437, 639 299, 399 64, 932 862 18,101 35, 289 239 .......... 1,713 4, 032 2, 858 10, 214

Total ................. 1,148,291 813,613 68,851 --6,-'_--'_I-_ ---_,-_ -3,--_ 7,017 _ "'3,274 5,184 3,432 15,289--+--.------ . --- __

See footnotes at end of table. +i

. ,



.,_gs{J,_g8TABLE 4(k--Timber cut from give ,_a..m7ieY_ber <>_ <:o'e?am_>'ciag for'_.:.5.7;<e.'_,<7:#>,,e7_.e {..,;'>,7<e<_,!<..... _"_,<_ C.,.>,<:_a_,.J.Ala#.,sa, by producL
section, r'egion oi o'rigin, and sq;fk_3o_>c_s and h_wdwooda, .I[_..5"_J.... C'on-tim_.od

VOLUME IN CUBfC FiE_YI' a----Cor_im._ed

Saw logs Veneer Cooper- i Posts Mine I

Section, region, and Total, all (for logs _md age logs, Pulp- Fuel- [ Piling Poles (round itewn timbers ] Other -"
species group products lumber, bolts and wood wood and ties t (round)

etc.) bolts spli_)

Thou-
South Continued Thousand I Thousano Thousand Thousand Thousand Thousand sand

Southeast: cu. ft. cu. ft. cu..ft, cu. ft. cu. ft.
Softwood ................ 1,152, 356 1 785, 57,' 21,999 645 2, 488
Hardwood .............. 776, 607 I 421.291 23. 757 ........ 21,848

Total ................. I 1,928, 963 I 1,206,86a 9, 75a ----45,756--_7 24,3al

West Gulf:
594 8, 505 63 643

Softwood ................ [ 501,938 t 372, 253 5, 538 45, 053 ........... 12,015Hardwood .............. 461,381 [ 224, 712

Total ............... 963, 319 I 896, 968 22. 571 70, 784 8, 807 29, 314 6,132 53, 558 63 12,658Total, South: --------= ------_- ---=-- --------- ...... = --=
Softwood ................. 2, 364, 946 1,672, 039 119, 020 69, 891 3, 043 I 31, 656 t 1,282 8, 201

Hardwood ................ 1, 675, 627 I 945, 402 294, 085 590 16,116 I 72, 842 2, 858 44,077

Total ................... 4, 040, 573 [ 2, 617, 441 413,105 20, 302 { 70, 481 ........ [__ __
West:

Pacific Northwest:

Douglas-fir subregion: I 25,4_.Softwood ............... 1,488, 895 1,842 272, 800 14, 945 4,676 10, 515 I 997 ............. ]
Hardwood ............. 3,176 ........... 4, 640 652 --- ----" ":1__ 37 .]..... _L----

Total .............. -- 1,492, 071 1,842 277, 440 15, 597 4,676 ] 10, 515 I I 25,557

Pine subregion:
Softwood ............... 340, 637 6,193 2, 954 1,381 66
Hardwood ............. 22 .......

Total .................. ) 340, 637 6, 215 [. 2, 954 1,381 [ 66

Total, Pacific Northwest:
Softwood. 1,820, 532 1,842 17,899 4,676 11,896 25, 557
IIardwood ................. 3,176 4, 662 652 66

Total ................... 1, 832, 708 1, 842 283, 655 18, 551 4,676 11,896 ................. 25, 623

California: [ '
Softwood .... 848, 585 825 9, 915 540 809 1,109 2, 304
Hardwood ............... 6, 944 1 195 30 7 8 1.134

! -- 1,117 [
i Total. __ ' 855, 520 826 10,110 [ 570 816 3, 438

i Northern Rocky Moun- ] _ [
!. tain:Softwood_. 1, 257 93

Hardwood_ __ 224 .........

Total ..... I 1,481 2, 831 93

Southern Rocky Moun- I
tain:

Softwood ................ 88, 647 86, 355 310 149
Hardwood ............... 1,090 119 _ ___l 138 833

....
Total ............... 89, 737 86, 474 .... I 448 982

Total, West:
Softwood ...................... 3, 670, 807 3, 044, 024 298, 959 I 20, 006 7, 024 28 28,103
Hardwood ............... 18,634 I0, 272 4, 984 I I, 044 83 (_) 2,033

Total_ ._ 3, (')89,441 3, 054, 206 303, 943 t 21, 050 5, 492 f 19. 850 _ 30,136

United States:
Softwood .................. 6, 548, 516 5,044, 006 871,014 [ 143,873 14, 665 I 31,684 37, 836
Hardwood ................ 2, 507, 735 [ 1, 509, 509 103,613 I 393, 965 29, 292 I 74,487 65,986

Total ...................... 9, 056, 251 6, 553, 515 974, 627 I 537,838 43, 957 [ 106,171 103,822

Coastal Alaska:
Softwood ................. 12, 156 11,690 263 [ 15 2 l............
Hardwood ............................ .__

Total ................... 12,156 II, 690 263 I 15 2 I..........

All regions:
Softwood ............ 6, 560, 672 5, 055,696 871,277 I 148, 888 14, 667 ] 31, 684 37, 836

Hardwood ................ 2, 507, 735 1, 509, 509 103, 613 I 393, 965 29, 292 [ 74, 487 65, 986
Total .................... _ 9, 068, 407 _ 6, 565, 295 I 974. 890 l 537, 853 43, 959 I 106.171 103.822

Volumes are board-feet log scale, International _-inch rule; they represent a Volumes are in cubic feet roundwood excluding bark; they represent the
the net board-foot volume of the saw-log part of live sawtimber trees (from net cubic-foot volume of live sawtimber trees from stump to minimum
stump to merchantable top) cut or killed in logging and converted to timber 4.0-inch top (of central stem) inside bark cut or killed in logging and con-
products or left as logging residues, verted to timber products or left as logging residues.

Includes box and shingle bolts, excelsior bolts, turnery, dimension and ( Less than 0.5 thousand cubic feet.
handle stock, chemical wood, and other such products.
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TABLE 47.--- _V_'_nber cut for all products from live satctimber on commercia! forest land i'_ Ffastern United States, by species
group and see#ion and region of origin, I952 1

VOLUME IN BOARD-FEE'P

! North Sou_h

I Total, ,--

• Total States " _ t Atlantic Gulf

' --- ................. I Thou-
Softwoods: Thousand _ Thousand 'housa'_ ' housa_ Tho_san_ ] Thousand sand

White, red, and jack bd.-ft, bd.-ft, bd.-ft, bd..fL bd.-ft. I bd.-ft. ] bd.-ft.
Dine ......... 162. 032 / 73i ...... ,42,2 29 19. 13,035 ...........

Southern yellow pine ....... __ ___[ 60, 953 10, 22 ] , 352 7 3, 228, 1(_ 5, 545, 510 2, 579,103
43,79_ _................... 2 25 ............................

Spruce-fir ............ 178,136 23, 772 2, 0t 325,1 1 102, 321 I 165, 575 t 57, 274Other softwood: 117,204 _ ___

Total,softwoods.__ 383,9598_,456-_,_ i1;77i;$30....:___?_3%7__IW2,_36,377

Hardwoods; ............. 813,162 399, 226 409, 361 4, 575Yellow-poplar ............ 174, 263

0therwoodsSOft............hard- 1 30, 24_ I 3, 016, 583 662, 279 t 1,503, 640 850, 664

Total................ ---_-_ 3,829,745_,_- 8_5,239

Beech-yellow birch- ' ' I t
hard maple ........ 1,289, 748 / L 178, 061 244, 967 408, 726 332, 886 191,468 17,631

Other hard hard- I
woods 1,150, 135 ! 493, 233 t 14,332 98, 655 I 106, 701 253, 20t 255, 093

Total ............... 7,334, t08 3, 285, 721 300, 467 993, 832 t 596, 861 1,343, 509 930, 727 I 1,774, 065 1,343, 595

Total, hard- i ] , 1 992 232
WOODS.......... 12,214,310 i 4,336,178] 387,538] 1,287,385 856,448 1,723,514 81,29'5 7,878,132 "'__".LL.'____I 2,198,884

VOLUME IN CUBIC FEET

' l I Thou- Thou-Softwoods: Thousand Thousand 7'ho_tsand Thousand Thousand sand Thousand Thousand sand

White, red, and jack ca. ft. cu. ft. cu. ft. c_t.It. I cu. It. cu. ft. i cu. ft. ca. ft. I cu. ft.
pine ............... 212,717 t40, 840 2/J,97.5 33,535 I ....... I 8, 256 2,436 ............Southern yellow
pine ....................... 2, 346,277 1,740 ,i0, 73f. 491,250

Spruce-fir .............. 145,799 129, 099 i 13, 42_ ........

O_her softwoods ..... 172, 916 43, 998 f 23, 67c_ 10, 688
Tot_l, softwoods-.- _._.306,67__7] 107, 81_ 501,938

Hardwoods: 942
Yellow-poplar .......... 177
Other soft hard-

woods ..... 16,944 175, 582

Total........... ---"17:1"_-1 56,553 176, 524.................. ';_7_::,": 227,211

Beech-yellow birch- ] [
hard maple .......... 251,659 228. 517 80,139 5 3, 659

Other hard hard-
woods ...... 19,894 I 22, 026 42,130 3,985 53, 987

.................. _ ....... _ 284,Tota, - 124,962218,,9_i0,298_ 872,9821....__o2:__r_L--_ 857
Total, hardwoods__ ==_437,639

All species ............... ---_,3-66.6_- 362. 753 } 266. _89 1,148, 291 1,928, 963 } 963, 319

Volumes refer to live saw_tmber _aven_ory and are in board-feet _o_ se_le, live s_wtimber trees from stump to minimum 4.04rich _op (of central stem)
International I/4-i_ch rule. and in cubic feet roundwood excluding bark, inside bark cut or killed in logging and converted to timber products or left
they represent the ne_ board-foo_ volume of the saw-log part of live saw_imber as logging residues.
_rees (from stump to merchantable top) and the net cubic-fopt volume of



Total, West
Species group and ! Pacific 7Northwest CoastalNorthelm Southern Alaska.

Ooastal ] California Rocky Rocky

Alaska_. _ Total _ Total__.t Douglas-firsubregion_.___,]].....................PineregionSUb- Mountain ,.........Mountain
Thousand Thousand Thousand Thousand Thousand Thousand ThousandThousand Thousand

Softwoods: bd.-ft. I bd.-ft, bd.-fi. I bd.-ft, bd.-ft. 5d.-]t. bd.-fl, bd.-fL 1 bd.qt.
Douglas-fir ................................ 11,961,923 11,961,923 ] 9, t92, 326 I 8, 826, 808 ] 365, 518 2, 333, 575 392, 829 43,193 ............
Ponderosa and Jeffrey pine ................ 3 603, 266 3, 603, 266 1,497 450 149, 552 1, 347, 898 1,274, 048 474, 256 357 512 I ..............

Western hemlock ........................... 2, 225, 575 2, 205, 029 2,192, 990 2,172,194 I 20, 796 2, 069 9, 970 ............. 20, 546White and sugar pine ..................... 608, 728 608, 728 I 63, 202 22, 663 40, 539 323, 862 221, 664

Redwood .................................. 986, 864 986, 864 ........................ [- ........... 986, 864 ...... i48:2£ ........ 65:_6Other softwoods .......................... 3, 068, 973 3, 003, 427 1,273, 273 998, 30{} 274,967 7sa,762 .... _6_,iTS
Total ..................................... 2-_, 4_ "_7369,23------_ 14, 219, 2-_- 12,169,523(-7, _-£ 7-7 "T._ _8-_- --_7, _-a-t-----_-_

Hardwoods .................................. 79, 657 79, 657 51,435 51,292 ] 143 20, 018 2, 193 6, 011 .............

(_,_-_-7,__g6-- _-7-_-I g,_Total, all species ............................ 22, 534,986 [ 22, 448, 894 t 14, 270, 676 12, 220, 815

VOLUME IN CUBIC FEET

Softwoods: Thousand Thousand Thousand I Thousand Thousand Thousand Thousand Thousand Thousandcu. ft. cu. ft. cu. ft. ] cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft.
Douglas-fir .................................. 1,952, 704 1 952, 704 1, 513, 554 ] 1,450, 029 63, 525 369, 772 62, 454 6, 924 ............
Ponderosa and Jeffrey pine ................ 597,234 ' 597, 234 258, 769 24,345 234, 424 204, 598 76,986 56,881
Western hemlock ........................... ] 372, 503 369, 591 ] 367, 664 I 364, 183 3, 481 314 I, 613 .......... - ...... 2,9i½
White and sugar pine ..................... 96 272 96, 272 ] I0, 836 3, 780 7, 05f 50, 759 34, 677163,189 ..............

Redwood ................................. t 163,189 163 189 ............ I.......... ........ i7:gg 126, 682 125, 801 .... 2i:£_. ....... 9,2iiOther softwoods .......................... [ 501,061 4911817 214,492 166, 929-- --Tg,_ _ ---_ ---g,_
--3. 6--_,_-/--2, 365, 315' _ 2_ 915, 314 384 1, 090

Total .................................. 3, 682, 96_4 ' 18, 634
Hardwoods .................................. 18, I 8, 593 ] 8, 571 8, 567

Total, allspecies ............................ 3,701,597 _/ 2,373,908 _ --_ 923,881--_ _ _71_

Volumes refer to live sawtimber inventory and are in board-feet log volume of live sawtimber trees from stump to minimum 4.0-inch top (of
scale, International _-inoh rule, and in cubic feet rotmdwood excluding central stem) inside bark cut or killed in logging md converted to timber
bark; they represent the net board-foot volume of the saw-log part of live products or left as logging residues.
sawtimber trees (from stump to merchantable top) and the net cubic-foot

TABLE 49._Timber cut .from growing stock on commercial forest land in the United States and Coastal Alaska, by product,
section and region of origin, and softwoods and hardwoods, 1952

Saw logs Veneer Cooper- l Posts . Mine

Section, region, and Total, all (for logs and age logs Pulp- Fuel- Piling Poles I (round ' Hewn timbers Other -_species group products lumber, bolts and wood wood and ties (round)
etc.) bolts split)

. i I .......,

North: Thousand Thousand Thousand Thousand Thousandl Thousand Thousand Thousand I Thousand] Thousand Thousand Thousand
New England: cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. It. cu. ft.

Softwood .... _........ 361,082 199, 400 3, 624 153,380 ! 2, 245 223 184 1, 875 .................... 151
Hardwood ............ 139,136 58, 046 13, 740 110 36, 038 _ 29, 412 83 .......... i 587 , .................... 1,120__ _ .

Total ................ 500,218 257,446 13,740 3,734{ 189,47 31,657] 300 184 2,462 ] .................... 1,271

Middle Atlantic: 361156 2,162 _ 2, 710 82 1,151 53 699

Hardwood ............ 339, 795 208.625 8, 369 ! 1,785 36. 213 35, 242 [ 1, 485 ] 28, 747 7, 763

Total. 469, 299 294,956 8, 529 1,78------__ 37, 404 4.195 I 82 12,717 28,800 8, 462

Lake States: 15_:62[ 230 8,839
Softwood ............. 188,566 . 73 108,846 6, 670 1,831 4, 662 : 1,794

Hardwood ............ 348,604 ........... ', 13,932 298 70. 035 97, 792 I 404 ! 7, 517 2, 072 17, 493• ..._

Total ............... 537,170 194, 682 14,005 298 178,881 104, 462 _ 634 1, 831 16, 356 I.......... 6, 734 19, 287.... ____ _ ] ...

Central: 55 I _°Softwood ............. 16, 911 12, 084 57 322 i.......... 64 4,188 .................... 141
Hardwood ............ 388, 231 202, 327 11,338 20. 290 7, 482 102, 800 169 16, 717 1,645 18,155 7, 308

Total ............. 405,142 214,411 11, 395- 20, 290 7, 804 102, 855 169 64 20, 905 1,645 18,155 7, 449
...... _--.--------__ _ ._=__ _._._::_ . :_ -. __ .

Plains:

Softwood ............. 3,960 1,975 .......... 497 148 18 ,_ 32_ ..........Hardwood ............ 24,144 8, 937 1, 294 .................... 9, 983 .................... ": ! ..................... - ...... i07

Total ............... 28,104 10, 912 1,294 .......... 497 10,131 18 . 5,145 .................... 107__ -. .:.. _ . _ . _ .=---: .

Total, North:
Softwood ............... 700, 023 355, 41I I 290 3, 624 299,201 11,280 3,163 2,179 17,375 .......... 4, 715 2, 785
Hardwood .............. 1, 239,910 [ 616, 996 I 48. 673 22, 483 149,768 275, 229 2,141 .......... 40, 210 1, 645 48,974 33, 791

Total. ................ 1, 939,933. 972, 407 48, 963 26,107 -, --448'969 286. 509 5,304 2,179_ 57, 585_ 1, 645 53, 689 36, 576

See footnotes at end of table.
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_[_ABLE 49. Timber cut from growing stock on commercial.forest land in the United States and Coastal Alaska, by product,
section and region of origin, and softwoods and hardwoods, 1952 ' Continued

Saw l°gs Veneer 3ooper-I I Mine i

tge logs I Pulp- timbers I Other 2
Total. all (for ogs andSection, region _and

species group products lumber, I bolts and [ wood (round)

etc.) _ bolts
South: Thousand Thousand I ['housand "housand "housand Thousand

South Atlantic: ' cu. ft. cu. ft. cu. ft. { cu. ft. I cu. ft. cu. ft.
915,856 553,885 3,902 I 5,'714 207,520 12.214

Softwood .............. 539, 092 I- 309, 477j_ 862 16, 624
Hardwood ...............

65, 668 / __ 38,I00

Total .................. I, 454,9__4_8] .863.36_2 _!: 69, 570 t = 6__576_.!245, 620 28, 838

Southeast:softwood._ ............. 1,479,153 835, 391 4,494 i 16, 937 464, 547 7, 643

Hardwood ............. 926306 435,449... 87, 66219, 692_] 53,917 28,911

Total ............... 2, 405, 459 1,270, 840 92.156 { 46, 629 _, 518, 464 I 36, 554

West Gulf: 304 2, 452Softwood ............. 651,101 390, 018 948 177, 851
tIardwood ............ 541,745 232, 261 38, 949 ] -221736_ 20, 527 506 16, 319

Total .............. 1-_192,84-----_---_2_ 1 5 9,897 _2'736 198.378 -- 810 18,771

tTotal. South: ........ I.....
Softwood .............. 3, 046,110 1,779, 204 ] 9, 344 22, 651 849. 918 4,415 22, 309
Hardwood ............... 2,007,143 977,187 ! 192,279 53, 290 112,544 9, 202 61,854

West: I

Pacific Northwest: 172

Douglas-fir subregion:
Softwood ........... 2, 022, 525 1, 492, 797 188, 958 1,842 277, 236 28, 879
Hardwood .......... 8, 750 3,176 .................. 4, 715 66

Total ............. 2, 031,275 1,495, 973 188, 958 I, 842 281,951 172"" 28, 945

Pine subregion: --" -----------=I" --_---_- =
Softwood ........... 359, 249 340,995 2, 398 ......... 6, 798 473 185

Hardwood .......... 22 ............................. 22 ...... _; ...........Total.... -359,271- 34o,_5--2,3d --_..... 6,820 lS5
_-..--:-= -- - _ .:

Total. Pacific North-
west:

Softwood ............. 2, 381, 774 1,833, 792 ] 191,356 1, 842 284,034 29, 064
Hardwood ............ 8, 772 3,176 ................... 4, 737 66

Total ................ 2, 390, 546 1,836, 968 i -]-91, 356 1,842 288, 771 29,130
....... __ -- .... .

California:
Softwood ............. 920, 389 853, 295 47, 926 827 9, 936 2, 321
Hardwood ............. 11,147 9,316 268 1 263 1,155

__ . ....

Total ............... 931,536 862,611 "--48,194 .... 82g 10, 199 3, 476

Northern Rocky Moun-
tain:

Softwood ............. 327,836 286, 606 1,,508 .......... 16, 701 2, 358
Hardwood ............ I, 257 33 .................... 129

Total ............... "329, 093 286, 639 I, 508 ......... 16,830 2, 358
- . .::= -- :: :_____

Southern Rocky Moun-
tain: 697

Softwood ............. 98, 587 93, 338 .....................
IIardwood ............ 1, 453 122 ........... 1,141

Total............... 1oo,o4o-- 93,46o_: .................. 1,_8
Total, West:

Softwood ............... 3, 728,586 3, 067, 031 240, 790 2.669 310, 671 34, 440
Hardwood ............... 22,629 12, 647 268 1 5,129 2, 362

Total ................. 3,751,215 3, 079, 678 2-'-41,058--2,670 315,800 36, 802

United States: 59, 534
Softwood ............... 7, 474, 719 5, 201, 736 250, 424 28, 944 1,459, 790
Hardwood ............... 3, 269, 682 1, 606, 830 241, 220 75, 774 267,441 98, 007

Total ................. 1O,744, 401 6, 808, 566 491,644 157, 541

Coastal Alaska:
Softwood ............... 12, 372 I1, 887 4 ......... 267 ..........
Hardwood ....................................................... - .........

Total .................. _ 12,37_ ---11,887 '"4 -- - .........

All regions:
Softwood ............... 7, 487,091 5, 213, 623 250.428 28,944 59, 534
Hardwood .............. 3, 269,681 1, 606, 830 241.220 75, 774 267, 441 98, 007

Total ................. 10. 756. 77_ 6, 820. 453 I 491. 648 104.71_ 1.727. 49_ 32. 322 157. 541

Timber cut includes logging residues as well as growing stock inventory 2 Includes box and shingle bolts, excelsior bolts, turnery, dimension and
removed as timber products. Volumes are in cubic feet roundwood excluding handle stock, chemical wood, and other such products.
bark. 3 Less than 0.5 thousand cubic feet.

\ ,-/" _' , _ ¢...... (.......
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TABLE 50.-- Timbe'r cut from 9ro_.vgno sloc]¢ on c,o_nmercial forest land in Eaate_°n United _S_a&:_, by p;,"o&l, ct, seclion and region
of omgirb and softwoods and hardwoods, 1952

l 1 Veneer Coo[_r- I' Posts Mine
Section, rcgion, and f Total, all I logs a_ld t age Pulp- Fuel- Piling Poles (round . Hewn timbers Other _

species group products bolts logs arid wood a_d ties (round)
bolts split)

.................... l ...............

North: Thousand f Thouaa'7_d Thousand Thousand Thou._and I Thousand

New England: cord, ] COT&2 cords I cord,_ cords cords 1
Softwood ....... 4_ t c°rds3 24] ................Hardwood ...... ' (a) ............ 6 l........... I ......... 13

Total .............. -_-47 ....... _aa --7t 30 ET--_ ........... 14

Hiddle Atlantic:
2 _ 13 ...............

Softwood .......... 35 ............ i 145 (a)359 9
Itardwood .......... 18 97

Total ................ -- .........5-3-................... -_ 106

Lake States:
Softwood ............................ 56 20
Hardwood .................... 26i 218

Total ................ -7VI_7777 .......-_g ........73;
Central:

Softwood ................ .... 2
Hardwood ..... . ......... 293 107

Total ............ 21 293_1......... _1.09-...... =---:--- .-:=

Plains:
Softwood ....... (a)
ftardwood ....... _ ____ _] ___',............... ½

Total_ --(_:i; .... W ............

Total, North:
Softwood ............... 3, 744 232 56 I 32

561 21 678 I 437_ardwoo(1............... L _._,898
Total .... aaol 5.(_u 793 Ul 7341 460

SOUth: [_--:=: =_==l=====:r==---_

South Atlantic: 1Softwood .............. 74 90 90 13 13 I 146
lIardwood .......... 10 100 48 80 I 200

Total ................... 84 .... _-- 61 93 I 346

Southeast:
Softwood ........... . 223 100 262 41 [ 97
Hardwood .............. 442 39 I 415

Total .................... 665 80 I 512

West Gulf:
Softwood .............. 8, 681 5, 200 11
Hardwood ............. 7, 727 244

___ 466 .... 583 - 33

Total .................. --'i_4_ --:- 8,666 ..... 594 11 I 277Total, South: ..................
2(J7 276

HardwoodS°ftw°°d.......................................... _.. _" __' _,)-,Ao.40'479 23,13,498104[ 2, 551119...... 791 859

Total...........................67,_06--7,'_7 27_7 L08--_t _._ 1,135

Estimates of timber cut refer to growing stock inventory and include _ Includes box and shingle bolts, excelsior bolts, turnery, dimension and
logging residues as well as growing stock material removed as timber products, handle stock, chemical wood and other such products.
Volumes are in standard cords (128 cu. ft.) including bark, a Less than 0.5 thousand cords.

TABLE 51.---Timber cut for all products from growing stock on commercial forest land in Eastern United States, by species
group and section and region of origin_ 1952

VOLUME IN CUBIC FEET

1 North I South
Total, 1 i

Species group East ' [ , •I Total New Middle Lake Central Plains Total South ! Southeast I West
I

En._..land I,Atl,mtic I States ]1 I ° Atlantic ,I Gulf......... 7__ , .............
Thousand Thousand Thousandl Tho_asand Thousand Thousand Thousand Thousand I Thousand Thousand I Thousand

Softwoods: cu.ft, t cu.ft. , cu. ft. ] cu. ft. [ cu. ft. I cu. ft. cu. ft. cu./t, cu. ft. I cuB. t cu. ft.White. red, and jack pine_. 256,760 247,828 ] 152,790 1 30,703 I 64,222 I 113 I............. I 8,932 t 6,341 [ 2 591 _............
Southern yellow pine ........ 3, 028, 932 f 68,290 ] 2, 231 t 53, 693 I.......... I 10 043 ] 2 323 t 2 960 642 I 883 _17 I 1 438' 227 I 638 698
Spruce-fir ......................... 242,855 i 242,801 i 156,643 [ 17,553 t 68,605 /..... '_............ : .... I ' ' 54 t ' 54 [.... :..... " ...... I........... '- ....
Other softwoods ........... 217567 141 085 49418 27555 55739 6755 1618 / 76482 25744 38335 I 12403

.__77"_ ,--_-i Z___._L__" _7_,____'_"_ .... _ ........ _ -'_'--! ....... _'_.--.I --' "_:
Total, softwoods .............. 3, 746,114 { 700,004 i 361,082 129, 504 } 188, 566 16, 911 3941 3646110 915856 1479153 651101

......... i ____._ _. _ _ " _| _' _ _ ' i__ _ _' _ _ ' _ 'i

See footnote at end of table.



APPEN!DIX_BASiC STATI SrrI_CS 585

TA_I_n 5t. Timber cut for all products from growing stock on commercial forest land in Eastern United States, by species
group and section and region of origin, 1952 l--Continued

VOLUME IN CUBIC FEET--Continued

North South
Total,

Species group East cu. ft. Plains Total 1 South t 8outheast I West

Atlantic Gulf.....

Thousand Thousand Thousand Thousand
ttardwoods: cu. ft. cu. ft. cu. ft. cu. ft.

Yellow-poplar__. 216,683 .._°2_...._ 90, 87C 89, 644 i, 022
" 360,193 391175, 882

Other soft hardwoods ....... ,055, 556 168, 313 I 53,297 197,
Total ., 272, 239 --:t_8_313 - " 915, 002 ---2_, 7-_ 449, 837 198, 413

Oak ....... 292, 415 236, 853 376, 516 271,673
Beech-yellow birch-hard

maple_ 324, 787 79, 610 4. 7_ 16,546 3, 943Other hard hardwoods ..... 357, 477 4, 072 30, 83, 407 67, 716
L

Total ........... 679 272, 349 476, 469 I 343, 332

Total, hardwoods ........ ------- " -----:348, 604-t- 388,231 i
541. 745

469,299 I 537,170 I--_,1_ 1,192,846I ]

VOLUME IN CORDS

l I Thousand Thousand Thousand ThousandThousand Thousand Thousandl Thousand

Softwoods: cords cords cords I cord___ cordsll4- cords cords cords
White, red, and jack pine.. _ 3, 212 3, 098 1, 910 I _ 39,36" 80 34 ...............Southern yellow pine ...... 40, 242 873 28 i 674 11,715 19,140 8, 514

3,0341 3,033 1,958 219 3_ 1 _9_._ ........Spruce-fir .................. __. 2, 776 I 1,781_ 616 345 995 _ii _-i67Other softwoods ........... . ..

Hardwoods:
Yellow-poplar ............. 2, 820 443 1,235 15
Other soft hardwoods ...... 14, 104 ] 4, 062 4, 947 2, 860

Total .... 6,182 I 2, 875

Oak ......... 5, 212 I 3, 834
Beech-yellow birch-hard 23.q/ 57

maple_ - 164 I 961Other hard hardwords ...... 1,

Total 4, 852

Total, hardwoods ........ 335 12,797_t 7, 727

All species .................... :-_----_, 7_ ----_, 8-_- 6_ 32, 467 I 16, 408

Volumes are in cubic feet roundwood excluding bark and in standard cords_ Estimates of timber cut refer to growing stock inventory and include
logging residues as well as growing stock material removed as timber products. (128 cu. ft.) including bark.

TABLE 52. Timber cut .for all products from growing stock on commercial forest land in •Western United States and Coastal
Alaska, by species group and section and region of origin, 1952 l

West

Total, t Pacific Northwest CoastalSpecies group West and
Coastal I Total ..... Northern Southern Alaska

1 [ [ California Rocky Rocky [

Alaska West Total Douglas-fir Pine Mountain Mountain

• subregion subregion Thousand Thousand Thousand ThousandThousand _ Thousand I Thousand Thousand Thousand
Softwoods: cu. ft. _ cu. ft. ] cu. ft. l cu. It. cu. ft. cu. ft. 1 cu. ft. cu. ft. on. It.

Douglas-fir ............................ 1, 965,780 I -1,965, 780 I 1,520, 252 I 1,456, 575 I 63,677 371, 263 I 66, 480 I 7, 785 t.................
Ponderosa and Jeffrey pine ............ ___ 605, 461 _ 605, 461 [ 258, 968 [ 24,440 ! 234, 528 205, 897 80, 740 I 59,856 1..............
Western hemlock ......................... 376, 511 [ 373, 426 ] 371, 465 I 367,943 3, 522 327 ] I, 634 1............ 3, 085
White and sugar pine ........... 96, 894 { 96, 894 _ I0, 859 _ 3, 792 7, 067 50, 899 _ 35,136 1.............. I............
Redwood ....................... _'---_-_: 163,463 I 163,463 ] .............. i ............................ 163,463 [............ I ............ [.............
Other softwoods ............................

128,540 i 143,846 j 30,946 I 9,287523,562 I 220,230] 169,775 50,455532, 849 /__-5_i- 2,38_,774t-';,-_,-__ _l_/----;2_, _ 1

Total ............................. ----: 22,629 I ' 22,629 I 8,772 I 8,750 22 9;1-_-- 329,0931_ I
/ /

Estimates of timber cut refer to growing stock inventory and include Volumes are m cubic feet roundwood excluding bark.
logging residues as well as growing stock material removed as timber products.
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Sectiol Ii_d region I .All industries Lumber
t

Total Cogrse Fine 'total. Coars_ ]_'Lne

Thousand Thousand Thousand Thousand Thousand Thousand
North: cu. ft. ca. ft. ca. ft. cu. ft. cu..ft, ca. ft.

New England ...................................................................125. 571 67, 5.4)8 58. 063 96, 971 50, 923 46. 048
Middle Atlantic .................................................. 143.143 79, 530 63. 613 115.369 03. 702 51,667
Lake States ....................................................... 109.794 1_).780 ,!9. 014 74.309 40, 809 33, 500
Central .............................................................. 88. 276 53.921 34. 355 66. 349 40, 739 25, 610
Plains ............................................................. 4,005 2.015 1,999 3, 554 t. 812 1,742

Total ............................................................. 470. 780 263,754 207, 035 356. 552 197,985 158, 567

South:

South Atlantic ................................................. 503, 931 241.393 262, 538 448. 278 210. 781 237, 497
Southeast ........................................................... 662, 349 298, 262 364. 087 570. 379 255, 757 314. 622
West Gulf ........................................................ 308, 277 124,126 184, 151 267, 043 108,140 158, 903

Total ............................................................ 1,474, 557 663. 781 810, 776 1.285. 700 574. 678 711,022

West:
Pacific Northwest:

Douglas-fir subregion ......................................... 841,667 377,704 463, 963 696. 553 349. 465 347, 098
Pine subregion ................................................... 130,476 58,202 72, 274 128,6"o3 57, 878 70, 775

Total ....................................................... 972,143 435,908 "036,237 825. 216 407,343 4!7, 873
California .......................................................... 371. 599 242,269 129,330 357. 766 230.888 126, 878
Northern Rocky Mountain ...................................... 81,315 30. 959 50, 356 80, 662 30,612 50, 050
Southern Rocky Mountain ....................................... 38,139 20, 967 17,172 38. 098 20,939 17,159

Total ............................................................... 1,463, 196 730,101 733, 095 I, 301,742 689,782 611,960

United States ........................................................... 3, 408, _ 1,657, 636 1,750, 906 2, 943, 994 1,462, 445 1, 481, 549
Coastal Alaska ........................................................ 5. 832 3, 248 2. 584 5, 832 3. 248 2, 584

All regions ........................................................... 3, 414, 374 1,660, 884 1,753. 490 2. 949, 826 1,465, 693 1, 484,133

Plant residues include only the material left over from converting logs, or not the material is subsequently burned as fuel, chipped for pulp or used
bolts, and other round timbers to the primary produet sueh as lumber, veneer, for various other purposes. Coarse residues Include slabs, edgings,
pulp, etc., and residues from planing mills integrated with sawmills whether trimmings, miseuts, veneer cores, cull pieces, and other material generally

TABLE 54. Volume of plant residues from primary manufacturing used in the United

Relation All industries Lumber
of used

Section, region, and kind of material residues Total Fuel _ Fiber 4 1to total Other 5 Total Fuel 3 Fiber 4 Other 5

residues t t
North: Thousand I Thousand Thousand Thousand Thousand Thousand Thousand Thousand

New England: Percent cu. ft. [ on. ft. cu. ft. eu. ft. cu. ft. [ cu. ft. [ cu. ft. [ cu. ft.
26,035 ] 24. 366 I 19 I 1,650

Coarse ............................. 42, 549 I 40, 454 441 1,654 28,166 6, 253 ............ [ 21,913
Fine ............................... 69 39, 897 I 17. 655 10 22, 232

Total .............................. 66 -- 82. 446 i-- 58, 109 451 23, 886 _/ _1 19 23, 563

-- ---= ..... 5, 568 38, 741 33, 860 =----_--- 54, 382 48, 548 -- ---- -- ---- ---- -- --
Middle Atlantic: ..... ----'

Coarse ............................. 68 266 4, 881 :

Fine ................................ 58 37. 246 [ 19, 336 17, 910 [ 25, 646 ] 8, 417 17, 229

Total .............................. 64 91. 628 I 67, 884 266 [ 23.478 64, 387 I 42, 277 ............ 22, 110

Lake States: J i

Coarse ............................. 92 56, 259 [ 48, 885 ........ 874 6,500 ] 36. 454 [ 30, 260 804 5, 390
Fine ...... 65 31, 882 25,070........................ 6,812 ] 16, 765 I 10,084 ............ 6, 681..... i

Total ........................... -- 80 88,141 73, 955 ____ 874 I_: 13,312 ==-- 53,219 . 40"E....344 __ 804 __ 12, 071

Central: 465 5,009 30, 769 26,138 4, 631Coarse ............................. 76, 40. 739 I 35, 265 ...............
Fine .............................. 67 i 22. 998 I 14, 525 ............ , 8, 473 16.605 I0, 015 ............. 6, 590

Total ............................ 721 63.737 I 49,790 465 ] 13,482] 47.374 36. 153 l............ 11,221

Plains:

Coarse ............................. 71 I 1. 437 1 1,338 ............ I 99 I 1,249 1, 180 ............ 69
Fine ............................... __ 35' ti94 ] . .571 _7. ......... 123[ 48t __ 362 _____........ 122

Total ............................ =1 2,1311 1,909 ............ . 222 1,733 1,5421 ............. 191

Total, North: _'-- t - --- - -]_ _ ICoarse ................................... 74 195, 366 t 174,490 2,046 i8, 830 133, 248 115. 804 I 823 I llL621

Fine ............................... .... 6, 132, [ 77,157 10 I 55. 550 ] 87, 666 35.131 I............. 52, 535

717 I 2'05611 74,38011 --110. 935t, 8231, 69,156'"................................ 70 323,083 1--251,647 220, 914
Total

See footnotes at end of table.
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from primary manufacturing, by industry, kind of material, and section and region, 1952 I

Veneer Cooperage Pulp Other 2

I
Total _ Coarse Fine Total Coarse Fine Fine Total Coarse Fine

Thousand Thousand Thousand Thousand Thousand Thousand ad Thousand Thousand Thousand Thousand
cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. ca. ft, cu. ft. cu. ft. cu. ft. cu. ft.

5, 023 2,033 2, 990 1,143 763 380 ;50 8,360 584 299 285
3, 030 1,290 1,740 670 500 170 00 8,840 2, 974 1,778 1,196
4, 910 1,907 3, 003 252 '10 10,680 4, 613 2,940 1,673
4, 027 2,023 2, 004 12, 468 '88 _ 1,255 2, 644 458 2,186

433 196 237 .............. 18 7 11

17, 423 7, 449 9, 974 14, 533 29,135 10, 833 5, 482 5, 351

25, 413 16,998 8, 415 2, 783 ] 785 l. 998 12,120 ,5,997 i 3, 489 2, 508
33, 851 16,952 16. 899 16, 402 I 8, 567 7, 835 20, 900 7, 017 i 3,186 3, 831
14,209 4,359 9, 850 5, 714 I 3,143 2, 571 10, 810 3, 361 1,344 ! 2, 017

: i73,473 3_,309 35,164 _0 _3,_0 _,0191 8,350

lOO,316 9,977 90,339 r_,710 2_,788 8,972 12,816
1,353 134 1,219 :::::: °.80 ............................

101,669 10,111 91,558 .............. I.............. i............... 13,990, 21,788- 8,972 12,816

/

12,284 10, 901 1,383 300 t ............ [ 300 529 i 358 118 240157 157 ......................................................... 306] ..............

114,110 21,1_9 92,_41 _, I _00 I 1,,8_ 22,1_5i 9,_ 13,0_

205, 006 66,927 138, 079 39, 732 23, 020 i 16 7_- 87, 801 49, 373 ' 22------_60--8- 26, 765........................................................................................

205, 006 66, 927 138, 079 39, 732 23, 020 ' 16,712 ] 87, 801 22, 608- 26, 765

suitable for chipping. Fine residues include sawdust, shavings, veneer 2 Includes shingle mills, box board, small dimension, turnery and excelsior
clippings, wood substance removed in barking, screenings, and other phmts, and other similar establishments utilizing roundwood.
material generally too small for chipping.

States and Coastal Alaska, by industry source, type of use, and section and region, 1952 '

Veneer Cooperage Other 2
___ __ Pulp--

fuel 3 [

Total Fuel s Fiber _ Other _ Total Fuel 3 Other 3 Total Fuel 3 Fiber, Other

Thousand Thousand Thousand Thousand Thousand Thousand Thousand t Thousand Thousand
cu. ft. cu. ft. cu. ft. ca. ft. cu. ft. cu. ft. cu. ft. cu. ft.

l, 999 1.580 417 2 1 274 5 1
106 333 J 6 10 2972, 786 2,680 .......... ____

4,785 4.260 4_ 108 _ , __ __-- -'--7 ==----=--=.15 t 208

1.200 638 266 296 ............ 380
1,604 1.561 ................... 43 561

2. 804 2.199 266 339 _(---_, 824 :' -- .... 941
l

1.891 711 70 1.110 15,030 t 2,790 2,790 ............... I............
2, 853 2.818 ............ 35 1 10,680 I 1.470 1,409 [........... _ 61

4,744 3,5291 70 ,.145 ------_____t _,

I. 969 I, 145 465 359 6,1 6. 087 I 19 362 ............

I. 795 1.776 ................. 19 154 I, 505_ I. 325 -- -359

37_ 2921[ 46_ 378 --6. 2411 1,524 -17_- ............ 359
• __--.-----=184 154 _ 30 _ ......

391 I 360 31

5,182 4,796 51

_ 42,313 I ...... __ __ ( 381

.............. I. 1887,243 4.228 1.218 I.797 29,135 4.481 3,283 10i9. 245 9, 041 204 2, 1

16,,488 13,269 1,218 2,001 i 9.570 ---_,4-_ --9,663 8,0-_ 15 [ 1,569
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i
_.el_tion All_.ndL_Stries Lumber
o.fused

Section, region, and kind ofmaterial i residues _ ,to total _Pota_ Fuel _ Fiber _ Other _ Total Fiber
residues

I

South: Thousand Thousand T_oueand Thousand
South Atlantic: t cu. ft. ca. ft. ca. ft. cu. fL

Coarse .............. 55 132, 157 122, 839 5, 865 227
Fine .... 43 111,895 100, 915 132 132

Total ................................ 48 244, 052 223, 754 5, 997 359

Southeast: '

Coarse ................................ 51 151,927 141,836 3, 921 109, 910
Fine ..................... 44 159,040 143,293 41 102, 555

Total .......................... 47 310, 967 285, 129 3, 962 _ 212, 465 I
West Gulf:

Coarse ................................ 65 80, 202 73, 817 1,666 i 60, 819 I 405 1
Fine .................................. 66 122, 383 119,319 98,096

I
Total ............................ 66 202,585 193,136 --1,666! 158,915 405 I

Total, South:
Coarse ................................. 55 364, 286 338, 492 11, 452 I 271,791 632 I
Fine ...................................... 48 393, 318 i 363, 527 173 I 279, 800 132 I

Total ............................. 51 757, 604 _ 702, 019 11,625 ] --43._-- 551,591 764 I

West: tPacific Northwest:
Douglas-fir subregion:

Coarse ......................... 71 266. 753 I 187, 814 63, 463 I 168, 741 61,463 }
Fine ............................ 349. 398 I 320, 746 18,253 I 244,633

Total ........................... 73 616. 151 I 508, 560 81,716 I 413, 374 61, 463 I

Pine subregion:
Coarse ......................... g4 48. 891 I 43,112 321 } 42,875 321 I
Fine ........................... _6 62. 324 I 61, 676 273 I 60, 681 345 I

TOtal ......................... _5 111.215 I 104, 788 594 I 103,556 321 I

Total Pacific Northwest:

Coarse ................................. 72 ] 315. 644 I 230, 926 63, 784 I 211, 616 61, 784 I L5, 934 t
Fine ............................... 77 I 411.722 i 382, 422 18, 526 t 305, 314 3, 654 f

Total ......... 75 I 727. 366 I 613,348 82, 310 t 516, 930 t 61,784 t .9, 588 I
California:

Coarse ...... 53 i 79. 922 I 61,623 7, 970 I 56, 942 6, 761 I
Fine_ t9 i 63. 526 t 61, 745 59, 971

Total ............................ ]9 I 143,448 I 123,368 7, 970 I 116,913 6, 761 I 9, 582 I

Northern Rocky Mountain:
Coarse ............................... 53 [ 16.315 I 9,054 5, 782 [ 8, 862 5,645 [ I, 461 I
Fine ................................. 70 _ 35. 049 I 33, 687 33, 381 1,362 I

Total .............................. 53 I 51.364 I 42, 741 5, 782 [ 42, 243 5,645 I

Southern Rocky Mountain:
Coarse ............................ _2 I 13.052 I 10, 550 10, 539 2, 502
Fine ................................. t7 8. 086 t 5,466 5, 455 2, 620

Total ............................. 55 I 21. 138 I 16,016 15, 994

Total, West:
Coar_ ................................ _ 58 I 424. 933 I 312,153 77, 536 t 287, 959 74,190 I
Fine .................................... 71 518. 383 I 483, 320 18, 526 [ 404,121

Total ..................................... 54 ! 943, 316 I 795,473 96, 062 I 692, 080 74,190 I

United States:

Coarse .................................. 59 984. 585 I 825,135 91,034 I 675, 55t 75, 645 I
Fine ...................................... _0 I 1.044. 418 I 924,004 18, 709 I 719, 052 132 I

Total .................................. 60 I 2,029, 003 I 1,749,139 109, 743 [ 1, 394, 606 75, 777 I

Coastal Alaska:

Coarse ................................... 30 I 976 I 617 617 1
Fine .................................... 71 1.843 I 1,843 1, 843

Total ................................... 48 I 2. 819 I 2,460 2, 460

All regions:

Coarse ..................................... 59 I 985, 561 I 825, 752 91, 034 I - 676,171
Fine ............... 70 I I, 046, 261 I 18, 709 I 720, 895

Total ................................. _ I 2,031,822 I L 751. 599 109, 743 I 1. 397. 06e.

Plant residues include only the material left over from converting logsi such as slabs, edgings, trimmings, miscuts, veneer cores, cull pieces, and
bolts, and other round timbers to the primary product, such as lumber, other material generally suitable for chipping, and part consists of fine
veneer, and pulp, and residues from plaiaing mills integrated with sawmills residues such as sawdust, shaving, veneer clippings, wood substance re-
whether or not the material is subsequently burned as fuel, chipped for moved in barking, screenings and other material generally too small for
pulp or use:l for various other purposes. Part consists of coarse residues chipping.
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and Coastal Alaska, by industry source, type of use, and section and region, 1952 l--Continued

Veneer Cooperage Other

Total Fuel 3 Fiber _ Other 5 Total Other

Thousand Thousand Thousand Thousand Thousand Thousand Thousand Thousand

cu. ft. cu. ft. cu. ft. cu. ft. f!_28, cu. ft. cu. ft. cu. ft.
16,417 9, 596 5, 638 1,183 _u_i 9, 340 2,622 114

7,655 7, 654 ............... 1 ° , 12,120 1,720 46

24on ........_L,22.............._:..__ 1,is4t 67(,)! ---_ ......_ 4,342 ........2__

14,_)71 8,744 3,9:! 2,242 2,048 59
14, 736 14, 695 41 .............. l, 643 375

"--_.29' 643 : 23, 439 3, 962 2, 242 3, 691 434

3, 649 I 2, 361 1,261 2! t ]
' 7,140

[ 8,670 s,670......................... 16,81o .....2%
11,031 I, 261 27 4, 390 278

34, 973 20, 701 10, 820 3,452 10, 517 10, 517 173
31,061 31,019 41 1 6, 278 5, 621 699

66, 034 51,720 10, 861 3, 453 16, 795 16,138 872

-- t

9,977 3,0 4,0 3 9,0 ,I:....77, 420 56, 971 18, 253 2,196 13,710 --4:°8_

87,397 60,635 20,%3 7.,09 ---:_ _ 4.894

134 47 ............... 87 ............
1,018 715 273 30 ............

1,152 762 273' 117 LLL______ .._....__o_____[______...____/ 470_- ------------_----_____.._..._._._._.____470 &_____ I..............

78, 438 57, 686 18, 526 2, 226 13,990 [ 10, 326 5, 432 I....... 4.8_-

88, M-if- 60, 797 20, 526 7, 226 12, 151 ] 4, 894

7,802 4,303 1,209 2,290 ........... t_ 16 I

1,149 990 .............. 159 300_[ "- . ...... "34

157 2 137 18,. ................. o._____-_--. .......

157 2 137 18 _-g_L-:-_;:_:-=

............. -............. -......::_11_:_ _
.-.

18,676 7,416 3, 346 7, 308 10,643 6, 735 6, 735
79, 587 58, 676 18, 526 2, 385 14.836 lO,360 5, 432 .............. -...... 4.928

97, 657 66, 092 21,872 9, 693 17,095 12,167 .......... I 4, 928

60, 286 32, 345 15, 384 12, 557 17, 897 17,293 16, 734 554
119,893 98, 736 18, 567 2, 590 i 8, 768 .... 18,797 11.972 6, 815

180,179 131,081 33, 951 15,147 26, 665 24, 309 __ 36,090 7, 369
: ..... -.--=----:: .........

.....................

.....................

60, 286 32, 345 15, 384 12, 557 17,293 = 554

119,893 98, 736 18, 567 2, 590 18,797 6, 815

180, 179 131,081 33, 951 15, 147 7, 369

Includes shingle mills, box board, small dimension, turnery and excelsior _ Includes material for cut stock, handles, brush blocks, chemical wood,
plants, and other similar establishments utilizing roundwood, box board, particle board, floor cleaning compound, wood flour, insulation,

Volume used for either industrial or home fuel or both. bedding for livestock, poultry litter, soil conditioner, metallurgical use, and
Volume used for pulp, hardboard, or other fiber products, other _imilar purposes.
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Total unused residues I,a_o:;in_ residues (COeorSe)

........... 7--.......................... - .....................................................................................................7.........................................._-............

region Total Coarse, i Fine_ Total Lumber' Ve,neer ] Cooper° iPulp Otl_er 2
Secti on and

........................

• I
Thousand Thousand Thousand Thousand Thousand 7;housa_d Thousr_ndl Thousand Thousand

North: [ cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. I cu. ft. ] cu. ft. cu. ft.
New England ................................... 88, 415 70,249 18, 166 45. 290 35, 513 2, 749 [ 165 ] 5, 911 952
Middle Atlantic ..................................... 109.338 82, 971 26, 367 57. 823 49. 934 1,805 I 4@ [ 2, 337 3, 287
Lake States ..................................... 84, 741 67,609 17, 132 63, 088 36, 852 2,858 ] 62 15, 513 i 7, 803
Oentral ........................................ 67, 667 56,310 11,357 43,128 36, 531 2,129] 3, 438 I............ I 1,030

Plains .................................................. 5.301 4,005 1,296 3, 427 2, 559 338 ........... 9 i 521

Total ................................................ 355, 462_--2--_, .l_ _ "-_, 7,-_--l_, 3-_ _ 13, 593.------_ --____ _ .

I
South: 20, 512 1,122 i 1,372 13, 442South Atlantic .................................. 452, 341 301,698 150, 643 192,462 t 156, 014

Southeast ...................................... [ 679, 899 474, 852 205, 047 328,517 221,762 27,358 14, 689 10, 656 54, 052
228, 450 184,526 108,126 12,113 12, 465 5, 612 46, 210

West Gulf ........................................... 290, 218 61, 768

' t _ "--_5 000' 41_--45---8- 705, 505 --4--_, _- ---59, 983 ---28, 276 ---17, 640 --]13, 704

rota ........................................................ 1,__422_,_45_s_.,.=:_] __:__. = ....................... =..........

West: I 303, 528 114, 565
Pacific Northwest: I

Douglas-fir subregion ................... t 418, 093 192,577 I 140, 581 17,756 168 I 27,850 6, 222

Pine subregion ................................. 57, 867 47, 917 [ 9, 950 38, 606 ] 36, 641 257 .......... ] 734 974

Total ......................................... I_ 351,445 I 124,515 --231__ 18--3--I-- 177__22--2- 18,01"-----_3 1-'-_- I-'-28,58-'_ " 7,1-_-i

California ......................................... 394, 857 329, 053 65. 804 166, 706 150,893 II, 685 221 I . i, 174 2, 733 i

Northern Rocky Mountain ...................... 63, 033 47, 726 15, 307 33, 082 30, 022 156 ].......... 598 2, 306Southern Rocky Mountain ...................... 29, 814 20. 728 9, 086 12, 813 12, 232 .............................. 581 '

Total ........................................... _ 963,664.._ 7L8,9__--2_, _ 443, 78---4-]--370__36--9 -_, 854 I 38---_]---_,356 ---12,816 ;

United States .... 2, 741,584 2,035,096 706, 488 --L,-362, 045-1_,0-_, 6_--= -----_9,716----_, 7-_" _t'-M0,--f_'

Coastal Alaska ................. I 5,14_I_ 4, 400 741 __ 2,128 ] 2,_067 ........... I-- - ...... I 46] 15

,,llreioos..........................................2,746,7252,639,4 61 707,2291,364,173I 1,019,7271 99,716I 32.7 071,8121140,128
Logging residues refer to that part of growing stock inventory cut or quently burned as fuel, chipped for pulp or used for various other purposes.

killed in logging and left unused in the woods. Plant residues include only Coarse residues include slabs, edgings, trimmings, miseuts, veneer cores,
the material left over from converting logs, bolts, and other round timbers cull pieces, and other material generally suitable for chipping. Fine residues
to the primary product _aeh as lumber, veneer, pulp, etc., and residues from include sawdust, shavings, veneer clippings, wood substance removed in
planing mills integrated with sawmills whether or not the material is subse- barking, screenings, and other material generally too small for clip.ping.
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United States and Coastal Alaska, by industry source, kind of material, and section and region, 1952 1

Unused plant residues

All industries Lumber I Veneer Cooperage
Other 3

i

Total ._.__C°arse Fine Coarse FineThou -
Thousand l sand.ousand

:u. ft. ca. ft_ cu. It.
18,166 _o8 ' 39
26, 367 226 118
17,132 166 203
11,357 263 502
1,296 42 30 8

74, 318 870

760 2, 104 788
2,163 ] 4, 676 2, 188

1,180 I, 324 1,424

--_ _ 2,_---Y_.4,4_

12,919 ........... I 4, 743 2, 490
201 ........

13,120 .] 2, 490234 : 206

13, 354 2, 698

18,186 _ 7, 968

--675,--_ 673,131 24,827 18, 186 7, 968

Includes logging residues originating in such operations as poles, piling, a Includes shingle mills, box board, small dimension, turnery and excelsior
posts, hewn ties, round mine timbers, fuelwood, and miscellaneous logging plants, and other similar establishments utilizing roundwood.
industries. Volumes are in cubic feet roundwood excluding bark.



t Orowin_ s_ock Saw[imber

Species group ]I[elation of Relation of
Timber cut (}rowth _ growth _o Timber eu_ Growth _ growth to

timber cut ...................... growth eu_
Eastern species:

Softwoods: Million eu.ft. Million cu.ft. Percent Million bd.-fl. Million bd.-ft. Percent
White, red, and jack pine ............................................ 257 270 105 972 906 93
Southern yellow pines ..............................................3. 029 3. 483 115 11.810 14. 155 122
Spruce and fir ...................................................... _ 243 291 120 668 742 111

Other softwoods .................................................] 217 341 157 841 1.167 I39Total softwoods ..............................................3. 746 4. 385 117 14.091 16.970 120

Hardwoods:
Soft hardwoods:

Yellow-poplar .................................................. 217 289 133 988 948 96
Other soft hardwoods ................................. 1.055 2, 290 217 3. 892 6. 041 155

Total ..................................................................... 1.272 2, 579 203 4. 880 6. 989 143

Hard hardwoods:
Oaks .............................................................. 1,292 2, 478 192 4.894 7.316 149
Beech, yellow birch, hard maple ............................. 325 718 221 1,290 1.877 146
Other hard hardwoods .........................................358 1,306 365 1,150 2.939 256

Total ...................................................................... 1,975 4, 502 228 7. 334 12.132 165

Total hardwoods .......................................... 3. 247 7. 081 218 t2. 214 19,121 156

Total, eastern species .............................................................. 6. 993 11.466 164 26. 305 36. 091 137......................

Western species:
Softwoods:

Douglas-fir .................................................................. 1,966 902 46 11.962 4,431 37
Ponderosa and Jeffrey pine _........................... 605 479 79 3. 60,_ l. 841 51
Western hemlock ....................................................... 377 237 63 2. 225 1,038 47
White and sugar pine .......................................... 97 100 103 609 535 88
Redwood ............................................................. 163 77 47 987 396 40
Other softwoods .................................................................... 533 833 156 3. 069 2.800 91

Total softwoods ........................................................... 3, 741 2. 628 70 22, 455 11,041 49
Hardwoods ...................................................................... 23 149 648 80 265 331

Total, western species ........................................................................ 3, 764 2, 777 74 22. 535 11,306 50

All softwoods ............................................................... 7, 487 7, 013 94 36. 546 28,011 77
All hardwoods ..................................................................... 3, 270 7. 230 221 12.294 19,386 158

All species .............................................................................. 10, 757 14,243 132 48, 840 47.397 97

Growing stock volumes are in net cubic feet excluding bark. Sawtimber _ Estimates of net growth for ponderosa and Jeffrey pine exclude 4 million
volumes are in net board-feet log scale, International _A-inch rule. Timber cubic feet and 16 million board-feet of ponderosa pine in the Plains Region
cut refers to net inventory volume cut or killed in logging and converted to and combined here with other eastern softwoods. Total net annual growth
timber products or left as logging residues, of ponderosa and Jeffrey pine in the United States is 483 million cubic feet

The considerable excess of cut over growth for most western softwoods is and 1,857 million board-feet.
not entirely due to overeutting. Growth is at alow level partly because 40
percent of the commercial forest area consists of old-growth timber that
contributes little to net annual growth.
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TABLE 57.--Comparison of net annual growth with timber cut from live sawtimber on commercial forest land in the United
States and Coastal Alaska, by softwoods and hardwoods and section and region, 1952

-_ Timber

All species Softwood Kardwood

Section and region I l Relation of! cut Grow growth to
tim ber cut

Million
North: bd.-ft, bd.-fl Percent

New England ..... 1,768 1, 2442O9Middle Atlantic ...................... 1,795 3,
Lake 1,240 2, 221
Central.. 1,809 3, 215

94 40 440

Total 6, 706 12. 2, 370 2, 475 I 221

South: tSouth Atlantic ..... 5,352 6, 3, 360 3, 670 I 16191
Southeast .............. 9,411 10, 5, 724 6, 679 I 1 134West Gulf 4,836 7, 2, 637 4, 146 I

Total_ 19,599 24, 11,721 14, 495 [ 121

West: ----Pacific Northwest:
Douglas-fir subregion ............. 12,221 5, 12, 169 5, 010 267
Pine subregion ................... 2,050 2, 050 824 ............

Total .......... 14, 271 o, 14,219 5, 834 I 275
Calif 5,724 2, 5, 704 2, 895 [ 220
Northern Rocky Mountain ............ 1,899 l, 1,897 1,508 1,300
Southern Rocky Mountain .......... 555 549 677 850

Total_ __ 22,449 11, 22, 369 10, 914 264 330

United States__ 48,754 47, 36, 460 158
Coastal Alaska .......... 86 ! 86 ........ _ ............

i

All regions .... -_,8-_- t 47, 36,546 28,0111 12, 294 i -1V,_ 158
I

Volumes are in net board-feet log scale, International }._-inch rule. Tim- not entirely due to overcutting. Growth is at a low level partly because 40
ber cut refers to net inventory volume cut or killed in logging and converted percent of the commercial forest area consists of old-growth timber whicl)
to timber products or left as logging residues, contributes little _o net annual growth.

The considerable excess of cut over growth for most western softwoods is 3 Less than 0.5 million board-feet.

TABLE 58. Comparison of net annual growth with timber cut j'rom live sawtimber on commercial forest land in Eastern
United States, by species group and section and region, 1952 x

Softwoods I Soft hardwoods IIard hardwoods

Total, White, i Total, - Beech,
Section and region all red, South- Spruce Other hard- I Yel- Other yellow Other

species Total and ern a_d soft- woods Total low- soft Total Oaks birch, hardjack yellow woods poplar hard- and hard-

pine pines woods hard woods

..... maple

North: 1, 768 426 195 3878687 1 86

New England:

Timber cut ........ million bd.-ft_ _ 1,381 618 _ 560 300 41 245 14Growth .................... do .... 1,857 914 298 188 943 75 5 70 868 125 534 209

Relation of growth 81 289 305 218 I. 493
to cut .................. percent_ _ 105 66 48 25 76 96 244 I_ I 500Middle Atlantic:

Timber cut ...... million bd.-ft_ _ I, 795 508 149 178 66_ 117 1 287 294 77 217 993 486 t 408 99Growth ................... do ..... 3, 160 470 124 107 172 2,690 546 155 391 2, 144 983 733 428

Relation of growth 147 209 186 201 180to cut ................ percent_. 176 92 83 60 105 216 "_02 180 432Lake States:

Timber cut ........ millionbd.-ft. _ l; 240 _2 162 ...... 2_44 178 856 259 ......... 259 597 157 333 107
................ 417 137 1,891 1,239 ........ i 1,239 652 440 1 158 54Growth ___do .... 2, 693

Relation of growth

Central: _ (2) 6 1_ ----_ 24 1 724 380 97 283 1, 344 [ 899 192 253
Timber cut ....... million bd.-ft__ 1, 85 --

Growth ................... do ..... 3, ' 249 _-_ : 59 3, 714 905 163 742 2, 809 1,872 297 640Relation of growth

Plains: I

i a 16 361 236 ........ zoo
Timber cut ....... million bd.-ft_. 94 12 ........ 10 2 82 30 ........ 30 52 31 (_) 21
Growth ................... do .... 401 40 24 __ 125 66 ....... 59

Relation of growth ] ....... 787 ........ 787to cut ................ percent.. 426 333 .......... ] 240 _ _ _ 800 440 240 213 ........ 281

Timber cl, t ........ million bd.-ft_. 6, 706 2,370 92_ 2.57 741 I317 572 9, 599 3, 001 323 2,678 6, 598 3, 486 1.722 1,390Growth ..................... do .... 12, 074 2, 475
Relation of growth

to cut .................. percent__ I 180 104 91 123 111 l 111 221 286 184 [ 306 201 216 146 281

1

See footnotes at end of table.
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TABLE 58. -Compa'rison of net annual growth wftA timber dut from l'i_._e zawtimbef vn comnserciaI fo_est land in Eastern
United Sta_es_ by species gro_,p and section and region, 195/2 _---Continued

I Softwoods Softhardwoods Ii[ardhardwoods

Section and region Total, I South- Spruce Other Total, YeN Other i Be_

yel] Other

hard- Total low- soft Total Oaks bit hard
all l ern and soft- woods

species I yellow fir ,,goods poplar hard- ar hard-pines woods ha woods

/ I- _ _--Irla
South: I

South Atlantic:
Timber cut ....... million bd.-ft__ 5, 352 t 102 1,992 ,062 400 662 930 804 103
Growth ..................... do .... 6, 880 I 135 3. 210 ,401 383 1,018 1,809 ], 334 437
Relation of growth

to cut ................ percent_. 128 132 161 132 96 154 194 166 424Southeast:
Timber cut ....... million bd.-ft_ _ 9, 411 ....... 165 3, 687 1,913 409 1,504 1,774 1,405 298
Growth ................... do_ __ i0, 035 I 281 3, 356 1.493 239 1,254 1,863 1.257 533
Relation of growth I

to cut ................. percent_ 1071 115 __ 170 91 78 58 83 105 89 103 179

West Gulf: I XiXi2, 579 58 2, 199 851 1,344 I 1,071

179 2. 956 I, 094 3 1.091 1,862 1, 239 44 579
138 I 116 244 227

Timber cut ....... million bd.-ft__ 4,836 I 855 4 18 255

to cut ................ percent__ 147 157 ___ 154 ........ 308 134 128 75 128
Timber cut ........ million bd.-ft_. 19, 599 11, 721 II, 353 325 7, 878 3, 8,30 813 3, 017 4, 048 3, 280 112 656

Growth ...................... do .... 24, 017 14, 495 13, 838 595 9, 522 3, 988 625 3, 363 5, _34 3, 830 155 1,549Relation of growth
to cut ................... percent__ 122 124 122 183 121 104 77 ili 137 117 138 236

Total, Eastern United States: 26, 305Timber cut ......... million bd.-ft__ 14, 091 11,610 I 668 841 12, 214 4, 880 988 3, 892 7, 334 4, 894 1, 290 1, 150

GrowthRelation.......................of growth do .... 36,091 116,970 14,155 742 1,167 19,121 6,989 948 6.041 12,132 7,316 1,877 2,939
to cut .................. percent__ 137 t 120 122 111 139 156 143 96 155 165 149 146 256

Volumes are in net board-feet log scale, International 1/4-inch rule. Tim- s Net growth of ponderosa pine. Total net growth of ponderosa and
bet cut refers to net inventory volume cut or killed in logging and converted Jeffrey pine in the United States is 1,857 million board-feet including 16
to timber products or left as logging residues, million board-feet in the Plains Region.

-_Less than 0.5 million board-feet.

TABLE 59.--Comparison of net annual growth with timber cul from live sawlimber on commercial forest land in Western
United Slates and Coaslal Alaska, by species group and section and region, 1952

Softwoods [

Section and region Total, all Douglas-fir 1 Itard-

species White and Other woods
Total sugar pine Redwood softwoods

West:
Pacific Northwest:

Douglas-fir subregion:
Timber cut ................ million bd.-ft__ 2, 221 23 ............... 998 52

98 ................. 922
426 _.............. 92

12,169 2,172
Growth ......................... do .... 5, 149 5, 010 911 139
Relation of growth to cut .... percent_. 42 41 42 267

Pine subregion:
Timber cut ............ million bd.-ft__ 2, 050 2, 050 21 40 ............. 275 (_)
Growth ........................ do .... 828 824 20 21 ....... 173 4
Relation of growth to cut .... percent_ _ 40 40 95 52 *................ 63 ..............
Total: I

Timber cut .......... million bd.-ft.. 4, 271 14, 219 193 63 .............. 273 52
Growth 8..................... do .... 5, 977 5, 834 931 119 ................ 095 143
Relation of growth to cut_.percent_. 4241 42 189 ............ 86 275

California:
Timber cut .............. million bd.-ft__ 5, 724 5, 704 2 324 987 784 20
Growth ............................. do .... 2, 939 2, 895 9 207 396 943 44
Relation of growth to cut ........ percent. _ 51 51 450 64 ] 40 120 220

Northern Rocky Mountain:
Timber cut .............. million bd.-ft__ I, 899 I, 897 9 222 ............... 798 2

Growth ........................... do .... 1,534 1,508 2)_ 209 ............. 516 26Relation of growth to cut ..... percent_ _ 81 79 3 94 ........... 65 1,300
Southern Rocky Mountain:

Timber cut .................. million bd.-ft__ 555 549 ..................... 149 6

Growth ............................ do_ __ 728 677 .......... 609 987 190 51

Relation of growth to cut ...... percent_ 131 123 128 850
Total, West:

Timber cut ............. million bd.-ft_. 22, 449 22, 369 ,204 004 80
Growth ............................... do_ __ ll, 178 10,914 967 535 396 744 264

Relation of growth to cut ......... percent. 50 49 44 88 40 91 330
Coastal Alaska:

Timber cut ............... million bd.-ft__ 18628 86 ...... 21 65Growth ................................ do .... 127 71 56 1
Relation of growth to cut ........ percent_. 149 148 338 86 ............

Total Western U. S. and Coastal Alaska: 3, 069Timber cut ................. million bd.-ft__ 22,535 22, 455 3, 603 2, 225 609 987 80Growth............................do.... 11,04, 1,038 535 396
Relation of growth to cut ........ percent._ 50 49 51 47 88 4091 331

Volumes are in net board-feet log scale, International _4-inch rule. Growth is at a low level partly because a comparatively high proportion of
Timber cut refers to net inventory volume cut or killed in logging and the commercial forest area consists of old-growth timber which contributes
converted to timber products or left as logging residues, little to net annual growth.

2 Less than 0.5 million board-feet. 4 Excludes 16 million board-feet net growth of ponderosa pine in the Plains
3 The considerable excess of cut over growth for the principal softwoods Region. Total net growth of ponderosa and Jeffrey pine in the United

in the Pacific Northwest and California is not entirely due to overcutting. States is 1,857 million board-fcet.
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T_BLE 60.--Comparison of net annual growth with timber cut from growing stock on commercial forest land in the United

States and Coastal Alaska, by softw(wds, hardwoods, and section and region, 1952 l

I
All speeies I Softwood Itardwoodi

........... tSection and region Timber I Relation of Timber [ Relation of Timber . Relation of

cut Growth I growth to I cut Growth 2 growth to cut Growth growth to
tiznber cut timber cut I , timber cutT /

Million Million Million ] Million Million Million I
North: cu. ft__ cu. ft. t Percent I cu. ft. I cu. ft. Percent ] cu. ft. cu. ft. Percent

New England ........................... ,500 878 I 176 f 361 ] 291 81 139 587 ! 422
Middle Atlantic ......................... 470 1,357 / 2891 1301 156] 130] 340t 1,201 t 353
Lake States ............................. 537 1,180 ] 220 ] 188 319 [ 170 I 349 ] 861 t 247

1,128 I 278 I " 17 9 225 24 107 ] 279Central ................................. 4_ 116 t 414 4 46 270 388' 1,082[Plains .................................... 446

Total ...... ........................... - 1,'940 -'-_-.6--_'1t --2-_ I --_-- " _--_. --117 -- 1,240 ----_ _3_838t/
310

............ ....................
South:

South Atlantic ........................... 1,455 1,908 131 916 969 ! 106 539 939 174
Southeast ............................... 2, 405 3, 056 ] 127 I 1,479 I 1,714 : 116 926 1,342 145
West Gulf_ 1,193 1 843 154 651 I 881i 135 542 i 962 177.................................. .......

Total ................................... 5,053 . 6,807 I 135 I 3,0461 3,564 117 2,007 3,243 162

West:
Pacific Northwest:

Douglas-fir subregion ................... 2, 031 998 49 t 2, 022 I 943 47 9 ! 55 611
329 92 (_)Pine subregion ....................... 359 329 92 359 I .........................

........... I L

Total ................................ 2,39O 1,327 55 2,381, 1,272 53 191 55 611

California ............................... 932 595 64 921 539 59 i] 56 509Northern Rocky Mountain .............. 329 603 183 328 591 180 12 I, 200Southern Rocky Mountain ............. 100 220 220 98 194 : 198 26 1,300

United States._. 10,744 _, 2-H- 132 --_ 6, 93

Coastal Alaska .............................. I[-- 13_ 32 246 13 32 246 .........................( ]

Allreglolm .................................. 10,757--14,243_1 - 132 1 7.4871-- 7,013---_- - 3.270- 7,23oI

Volmnes are in net cubic feet excluding bark. Timber cut refers to net partly because a comparatively high proportion of the commercial forest
inventory volume cut or killed in logging and converted to timber products area consists of old-growth timber which contributes little to net annual
or left as logging residues, growth.

The considerable excess of cut over growth in the Pacific Northwest and s Less than 0.5 million cubic feet.
California is not entirely due to overcutting. Growth is at a low level
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TABLE 61.--Comparison of net annual gro_z_h with timber cut from growing stock on commercia[ fore.s_[anc_vn i_]'a,_ternUnife_
States, by ,_pecie,_group and section and region, L952

Softwoods Soft hardwoods ttard hardwoods

Total, _ t
Section and region all Other _ Other

species tal Yellow- soft ] Total Oaks hard
poplar hard- I hard-

woods woods

North: I [
New England: I

Timber cut ............ million cu. ft__ 509 [ 361 I 2 (2) 17 80 4
Growth ................... do .... 878[ 991, 1 1 75 252 184
Relation of growth to cut

percent_ _ 176 56 ..... 441 315 4, 600
Middle Atlantic:

Timber cut ....... million cu. ft._ 470 130 I 54 19 132 98 36
Growth ................... do .... 1,357 156 I 48 63 436 272 276

Relation of growth to cut tpercent. _ 289 120 89 332 330 278 767ILake States:
Timber cut ....... million cu. ft__ 537 188 I .. ..... 59 90 31
Growth ................... do .... 1, 180 319 .... 148 77 15
Relation of growth to cut

percent_ _ 220 170 .... 251 86 48
Central:

Timber cut ....... million cu. ft__ 405 17 16 190 32 97
Growth ................... do ..... 1,128 [ 46 40 ,536 70 231
Relation of growth to cut

percent__ 278 I 270 2,50 282 219 238
Plains:

Timber cu_ ....... million cu. ft__ 28 4 .... 9 8
Growth ................... do .... 116 9 .... 20 24
Relation of growth to cut

percent. _ 414 225 ___ 222 .... 300
Total, North:

Timber cut ......... million cu. ft__ 1,940 700 35 407 800 176
Growth ....................... do ..... 4, 659 821 104 1, 1,215 671 730
Relation of growth to cut

percent_ _ 240 117 297 298 224 415
South:

South Atlantic:

Timber cut ......... million ca. ft.. 1,455 916 91 237 14 31Growth ................... do .... 1,908 969 111 384 1 143

Relation of growth to cut 275 461

percent__ 131 106 12'2 162Soutl_east:
Timber cut ....... million ca. ft_. 2, 405 479 I 9_ 376 17 ] 83

Growth ................... do .... 3, 056 714 73 486 23 227
Relation of growth to cut 16percent_ _ 127 1 81 129 135 273

West Gulf:
Timber cut ........ million cu. ft.. 1,193 651 t l 272 4 68
Growth .................... do .... 1, 843 881 I 1 393 13 206
Relation of growth to cut

percent__ 154 t35 I 10C 144 325 303
Total, Sou_h: I

Timber cut ............ million ca. ft.. 5, 053 046 18_ 885 25 182
Growth ...................... do .... 6, 807 564 ] 185 1, 1,263 47 576

Relation of growth to cut 117percent.. 135 I 10_ 143 188 316
Total, Eastern United States: 746 217 1, 1,292 325 358Timber cut ......... million cu. ft_. 6, 993 t

Growth ..................... do .... 1,466 385 I 28_ 2, 2,478 718 1,306

Relation of growth to cut 117percent__ 164 t 13_ 192 221 365

Volumes are in net cubic feet, excluding bark. Timber cut refers to net s Net growth of ponderosa pine. Total net annual growth of ponderosa
inventory volume eut or killed in logging and converted to timber products and Jeffrey pine in the United States is 488 million cubic feet including
or left as logging residues. 4 million cubic feet in the Plains Region.

2 Less than 0.5 million cubic feet.
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TABLE 62. Comparison of net annual growth with timber cut from growing stock on commercial.forest land in Western United
States and Coastal Alaska, by species group and section and region, 1952 1

t Softwoods
Total,

Section and region 1 all I Other IIardwoods

Douglas- Ponderosa Western White and

Total fir and Jeffrey hemlock sugar pine Re(_ wood

pine_

I
West:

Pacific Northwest:

Douglas-fir subregion: 24
Timber cut ............ million cu. ft__ 2, 031 _,022 1,456

Growth ........................... do .... 998 9_43 532_ _ 14 59Relation of growth to cut .... percent__ 49 33 56 350 611
Pine subregion:

64 _5 (2)
60 ............

Timber cut .............. million cu. ft_ 3_2 1_ 33 7
Growth ............................... do ....
Relation of growth to cut .... percent_. 94 100 114

Total:
371 11

Timber cut ......... million cu. ft_. 2,390 1,520 259 _558 200 61159b
Growth 3.................. do .... I, 327 589 167 22
Relation of growth to cut_ _per_nt_ _ 56 39 64

California: 64 _8_ 2 176_7 11

Timber cut ................ million eu. ft__ 932 371 1 51
32 56Growth 3............................ do .... 595 144

Relation of growth to cut ...... percent__ 39 200 63 47 509

Northern Rocky...............Mountain: 16750 819 35Timber cut million cu. ft__ 320 1 11-2_ 46Growth ........................... do .... C_)3 108
224 133 900 131 1, 200Relation of gowth to cut ....... percent._ 183

Southern Rocky Mountain:

Timber cut .............. million cu. ft_._ I00 189 59 ............. _^2iiii!2!iiiiGrowth ............................. do ..... I 220
237 178 1,300Relation of growth to cut ...... percent__ ] 220

Total, West: I

Timber cut ................. million cu. ft-. I 3, 7511,966 605 373 I I(_ 17_77 -'_"NRelation of growth to cu_ ........ P _ -- I 73 79 59 103 47
Coastal Alaska: [

Timber cut ................. million cu. ft..i 13 ......................................
Growth :.:rio-._.., 32 ..... (2").....
Relation of growth to cu_......... _t_u ___ 246 4

Total, Western United States and Coastal ]

Alaska: ............... _I I_ 17_7Timber cut million cu. ft_ 3, 764 1.966 ] 605 377 1"2_4_
Growth ............................... do .... I 2.777 _2] '479 _7 103 47 648
Relation of growth to cut ........ percent__ 74 79

t Volumes are in net cubic feet, excluding bark. Timber cut refers to Growth is at a low level partly because a comparatively high proportion of
net inventory volume cut or killed in logging and converted to timber prod- the commercial forest area consists of old-growth timber which contributes
ucts or left as logging residues, little to net annual growth.

9.Less than 0.5 million cubic feet. 4 Excludes 4 million cubic feet net growth of ponderosa pine in the Plains
3 The considerable excess of cut over growth for the principal softwoods in Region. Total net annual growth of ponderosa and Jeffrey pine in the

the Pacific Northwest and California is not entirely due to overcutting. United States is 483 million cubic feet.

TABLE 63. Area burned on commercial and noncommercial forest land requiring protection in the United States and Coastal

Alaska, by ownership class and section and region, 1952

Federal ownership or trusteeship
State,

Section and region I All owner- I county, and Private
ships National Bureau of municipalL Total forest Indian Land Man- Other

I agement

North: Acres i Acres Acres Acres Acres Acre, Acre, Acres
71 36, 00NeW England_ _. 36, 071 I..................... '

748,000 4, 000 --"4,000 21,000 723, 00

Middle Atlantic_. 41,636 3, 160 1,218 1,627 40 275 5, 733 32, 74
Lake States ..........................
Central __ 2, 792,168 50,163 33,155 . 17,008 7,062 2, 734, 94
Plains ................................ 1,155,119 64,105 605 30, 500 ............... 33, 000 18,771 1, 072, 24

Total ............................... i' 4, 772,994 121,428 38, 978 32,127 40 50, 283 52,637 4, 598, 92

_outh:
South Atlantic ........................ ! 614,635 45, 017 27, 300 4, 428 .............. 13, 289 8, 919 560, 69

West Gulf. 1, 676,275 42, 869 8, 299 1,920 4, 589 28,061 t5, 835 1,617, 57

Total ............. " 9, 671,920 179, 217 -- 75,147 26, 348 9, 589 68,133 206, 201 . 9, 286, 50

i .... -- tWest:
Pacific Northwest ...................... 65,698 t 13, 553 9, 487 297 3, 767 2 3, 917 I ' 48, 22
California ........................... 143,726 [ 26, 302 13, 977 1, 805 10, 453 67 1,050 116, 374
Northern Rocky Mountain .......... 33, 274 I 7, 165 4, 703 1, 217 1, 072 173 3, 017 23, 0_
Southern Rocky Mountain ........... 22,913 I 13, 979 6,110 2, 253 5, 489 127 191 8, 74

Total .............................. 265, 611 60, 999 34, 277' 5, 572 20, 7"_[ 369 8,175 196, 4_

United States .............................. -'-_4, 710, 525 361,644 148,402 64, 047 30, 410 118, 785 267,013 14, 081, 8(
Coastal Alaska .......................... 631 630 628 .............. 2 ............................. 1
All re_ions ............................... 7_. 711.156 362. 274 149.030 64.047 30. 412 118.785 267, 013 14, 081, 8( 9

About 1,501,000 acres of the total area burned consisted of noncommercial was distributed as follows: 1,189,000 acres In the North, 158,000 acres in the
and nonforest land, the latter in California and North Dakota. This area South, and 154,000 acres in the West.
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TABLE 64.---Annual m_z'lakil_t of ci_'o'::._.'iW:_oc_: _ ,.. >!iue_:J;_.!;,__L_)_')e;_._'_cm?Ym<;rc_,_;u..lo_¢s ,!_)_,,i i7_ ._k(_ (/'mi_ed ,.S.'_c_te:_.m,d Coa'_a_
]iZa.s.]cc_ b!t sof'tu_oo_/s (z?_d i_.a'r(]/_oo6i>;, caT_s_, an(t ,:_'e.c_:u)tza'_?,(_7"eqim_,, .if):)'2 _

OS{OWING Sq?OCK

.All sI,)eeies _;oftwood l[ardwoo4
Section and region .........................i.......................................'- ................._....................:......................]...............

Total Fire insects Disease O_3_er_ Total Fire Insects Disease Other_ Total ]_'ire I_sects Disease Ot,her_

Million Milhon Million Million Million, Million Million Million Million_Million 1 Million Miltionl Million Million Million
North: cu ft cuft I cu. jt. ] cu. ft. I cu. ft. I c_, .ft. ] cu. ft. t cu. ft. ca. ft. ca. ft. ca. ft. I cu. fL cu..fL ca. ft. cu. ft.

New England ............. 2(38 4 _ 2;3 218 } 53 99 " I 10 I 57 31 199 3 13 1.61 " 22Middle Atlantic ................ 233 8 / 8 I 39 , 178 I 64 I 1 I 2i 24 t 37 169 7 I 6 / 15 / 141
Lake States ..................... 485 2 I 34 I 166 [ 283 I 122 1 6 t9 96 ] 363 1 28 147 } 187
Central___: .................. 102 21. /........ I 2(9 ] 52 i 4 ] 1 1........... ] 1 i 21 98 I 20 t.............. t "28 t 50
Hains ........................ 28 1 I ('_) t 9 181 2 (3) (3) (3) 2 I 26 I 1 (_) 9 t 16

Total 114----_ 3---_[ 6---_ 46----_' 58---_--29---i- f i4-t---1"8--" 10"_---']-f_8"- ........8-55 ......... 32 ....... 4-7 ..... 3--_-t 41--6
South: ................. ' ------= ---=-- =_--_: ---- -- :---= --------=--:--= =_'=-== _:_ _==-= ====- = _ -----=

South Atlantic ................. 95 16 I 23 20 36 64 ] 11 / 19 11 23 31 5 4 9 I 13
Southeast ................... 314 71 | 42 [ 40 I 161 [ 149 _ 36 ] 37 16 60 165 35 5 24 I 101

West Gulf .................. 220 39 I 47 / 13 121 85 [ 1£/ 22 _ 2 __27_ __135_[ 2_5_I. _.5 11 I 94

Total ....................... _ 6_29__ 12.61___11273318 298_{ 6198 29110_ 331 65 [ 14 44]__ 208
west: ' -....... I-----t --_ t / ---/ ....... -2-,-- _ I .... ' "

Pacific Northwest / ' | /
Donglas-flr subregion_._ 551 I 34 | 225 / 62 230 537 / 34 / 225 62 216 14 ..................... I......... 14

Total ................... 7-'_"[----_" if".... ;;7/--'78] --3_1 -----_] ] 34 |--3--_- 78 307" 14 ---_.-_---_. _L'.:....... i____.__ "-_
California ................... 359] , 21 | 228 ] 45 65 336 ] 21 I 228 37 50 23 (_) ........ [ 8 15
Northern Rocky Moun- I | _ ] I
tain......................308 I 7 I 158 _ 36 I07 306 I 7 I 158 36 I05 2 (_) (_) (3) 2

Southern Rocky Moun- ] t [ / I
tain ......................... 200 11 66] 31 92 179] 11 60 24 84 21 (_) 6 7 8

Total .................. -'_, 6-_ [-_- ----7-6_- [--"_-_- ----_ --1_5_ i-----_- _t [ 175 546 60 Q)---_ 15
United States ........................ I-_,_l----_235 t --9473-1- " 7-_- --i.48-7 .......2.i43-[----_8-1 8"_----3-05- ----8-_- i, 246 - -_- --_ 419
Coastal Alaska .................. 100, 1 27 ] 49 23 100 [ 1 27 49 23 (_) (_) ......... (_) (_)

All regions ............... I-_---_T I- 9_1----77T8- --1T.sT --_,_-4_--1--1_---------_--_- __-I I 97 67- 419

SAWTIMB E R

Million Million Million Million Million Million Million Million' !ffillion Million Million Million Mi//ian Million Million
North: bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft. [ bd.-ft. I bd.-ft.

New England .............. 645 ! 7 53 475 110 268 1 42 164 61 377 6 11 311 / 49
Middle Atlantic ........... 354 10 2't 107 213 115 2 8 75 30 239 8 16 32 183
Lake States ............... 698 3 20 193 482 209 2 6 34 1.67 489 1 14 159 315
Central ........................... 312 46 ........... 111 155 13 3 ........ 3 7 2(99 43 ........ 108 148
Plains ............. 70 5 2 28 35 5 (q 1 1 3 65 5 1 27 32

Total ........ ................ I 2,079 71 99 914 995 610 8 57 277 268 1,469 63 42 637 727
--_

South:
South Atlantic .............. 267 47 72 68 80 191 36 65 45 45 76 11 7 23 35
Southeast .............................. 841 154 156 124 407 ' 455 91 146 51 167 386 63 10 73 240
West Gulf__. 660 93 184 4I 342 326 45 178 9 94 334 48 6 32 248

Total ........... I, 768 294 412 233 829 972 172 389 105 306 796 122 23 128 523

West:
Pacific Northwest: i

Douglas-fir subregion_ _. 3, 105 189 1,313 369 I, 234 3, 056 189 1,313 369 1,185 49 ......................... 49
Pine subregion .......... 932 4 422 75 431 : 932 4 422 75 431 ............................................

,

Total 4, 037 193 1,735 444 1,665 3, 988 193 1, 735 444 1,616 49 ........................... 49
California ......... , 1,865 131 1,358 204 172 l, 811 129 1,358 182 142 54 2 ........ 22 30
Northern Rocky Moun- '

tain ......................... 1,475 27 833 134 481 1,472 27 833 134 478 3 ........ (_) (_) 3
Southern Rocky Moun-

tain .......................... 906 63 298 146 3_ 849 63 283 122 381 57 (_) 15 24 18

Total .... 8, 283 414 4, 224 928 2, 717 8,120 412 4, 209 882 2, 617 163 2 15 46 100

United States .................... _ ..... --................12,130 779 4, 735 2, 075 4, 541 9, 702 592 4, 655 1,264 3,191 2, 428 187 80 811 1, 350
Coastal Alaska ............... 392 _ 2 98 204 88 392 2 98 204 88 (_) 0) ........ 0) (_)

All regions. _ 12, 522 781 4, 833 2, 279 4, 629 10, 094 594 4, 753 1, 468 3, 279"' 2, 428 187 80 811 1, 350

Mortality in cubic feet, excluding bark, and in board-feet log scale, Inter- _ Weather, animals, suppression, etc.
national _-inch rule. Estimates represent current level of mortality in. a Less than 0.5 million cubic feet.
dicated by trends over a long period of years, as determined in 1952. _ Less than 0.5 million board-feet.
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TABLE 65. ?Jortality in 1952, and estimated growth loss and growth impact of damage to growing ,stock and live sawtimber
during 7952, on cvmmerciat forest land in the United States and Coastal Alaska, by cause and section and region l

GROWING STOCK

All causes Fire ' Disease Insects Other 2

Section and region t T
Mot- Sal-IGrowth (_rowth M(,r- Growtl Growth Mor- Growth Growth Growth
tality vage 3 ] loss impact tal t:_ loss impact t tality loss impact I impact

I l
North: ca. ft. i ca, ft. ca. ft. ca. ft. ca: fL Millio_ Million ]Milliont Million I Million t Million

ca. ft. ca. ft. I ca. ft. [ ca. ft. [ ca. ft. I ca. ft.New England .......... I 2"98i 6 515 813 t 4 7 ] 218 / 429 [ 647 I 93
Middle Atlantic ........ 233 33 683 916 I 8 46 t 39 / 511 ] 550 ] 253
Lake States ............ 485 61 1,355 ]

Central ...............................102455_01'840t214; 166 / 3465081674; 47 59 7093572199212453

Total ..................... 1,146 ---_-_3,1-_ 4,305 I 36 ----_---4-61---I_7_-/_South: ---=[ .........
South Atlantic ......... 95 67 517 612 _ 16 !05 / 20 [ 326 346 t 23 95 43

Southeast .............. 314 118 2,1002,414 ,, 71 350] 13[ 359 t 210158
West Gulf 220 53 753 973 ] 39 923 ] 40 / 1,102 1,142 t 421 97

Total .................... --629 ----_8-" 3,370 _/---1_ --_,2-_ --_,3-_-]----_/-_,7-_-_/----_ I 2_ 411
West: • 78 192 270 314 122 388

NorthernPacificNorthweStRockyMoun-...... 747 339 4081, 566155]t 2134 27 61California .............. 359 17 207 11 32 45 146 191 2"28 16 99
623 / 7 3 10 36 252 288 188 22 115rain .................. 329 18 294

Southern Rocky Moan- ! 31 70 101 66 20 144

tain .................. _ -_I 143 3431 ,11__. 1 12 ---_90--- _ --8_ _
.....3,410 769 7,581 10,991 (----_- __-- -?-2-4-1--4:172--I-478-9-6--/----9-73-(----7_ ..... 2,672United States

218] 112 49 103 152 27 14Coastal Alaska ............. 100 (4) 118 23

Allregions ................ 3,51-----O 76-----97__69-TI_,2-_-I_-_,Tff-_,6-_---_-I-qS,2_-I-T,o-_-I__-i _ _.,69_

SAWTIMBE R

Million Million Million] Million IMillionl Million Million Millio'_ Million 4illio_ Million M_llion ] Millioz 4illio_ Million Million
North: bd.-ft. I bd.-ft, bd.-ft. I bd.-ft_ I bd.-ft. I bd.-ft, bd.-ft, bd.-ft, bd.-ft. 5d.-ft. bd.-ft, bd.-]t. I bd.-ft. _)d.-ft bd.-_;, bd.-ft.

New England .......... 645 11 1,810 I 2, 450 [ 71 20 27 475 1,592 2, 067 53 ' 122 [ 175 I10 m' 186
Middle Atlantic ........ 354 85 2, 673 t 3, 027 [ 10 ] 287 297 107 2,138 2, 245 24 141 [ 165 213 107 320
Lake States ............ 698 70 4, 544 ] 5, 242 [ 3 [ 6 9 193 1,794 1, 987 20 674 694 482 2,070 2, 552
Central ................ 312 104 2, 486 ] 2, 798 I 46 I 446 492 111 1,439 1,550 ....... 359 359 155 397

63 98
Plains .................. 70 10 244 314 5 I 56 61 28 106 134 2 19 21 35 242

_,-_--_-_,_-_----_1---_--_ I-1-_ --_ 2,5_8 3,553
Total................... --_ _ _ ---_9-11-i-_

South:

South Atlantic ......... 267 78 2, 319 2, 586 47 450 497 68 1,4991 1,507 72 330 I 402 80 40 120

8, 236 9, 077 / 154 3,1,650 } 3,1,804 3,1,962 I 4,1,300086 184 328 I 512 342 233 640Southeast .............. 841 357 3f1133_773 I_93408 501 124259 156 391 / 547 407West Gulf .............. 660 180 41 118 460

Total ................. _ -_ 23_,_668 5,436 I[ 294 5,508 _ _ 6,720 ___i _[ --_ --3-_ 1,220West:

444 1, 769
CaliforniaPacificNorthwest.............. ...... 4,1,0373651, 988102 1,177 3, 042 / 131 66 • 197 204

2, 056 6, 093 I 193 182 I 375 987 I 1,431 1, 735 783 [ 2, 518 1, 665 104
930 1,134 1, 358 94 / 1,452 17287 259

Northern Rocky Moun- / |

Southern Rocky Moun- 537 1,443 63tain ................... 906 29 6 69 / 146 316 462 298 96 / 394 399 518

Total ............ 8-_8 -_,19-4 --_,2_'1-_,6_'_ 2-_--6--__ 3,432 ._4,323= 4-_2_i_i 2-_-__----3--_I 3,088

United States....................... 12_75 :_T_-_o;-o-sT-__V_ ¥ __ 4_6 630_';_--T,;oi-_8--_i-1-_7__3,34o 88Coastal Alaska 392 (_) 503 895 2 4 204 17,221 119, 259 98 75 [ 173 88 7, 861

Allregions ............... I-_.6_ -3.08;" -_,1_ -_,8-_- _ _1--_,3-_1_:'_,6-_1_ 5"-5_I--'-_',5---_I--_,6-'_- 4"_3 _- 7,949

Mortality estimates represent actual losses in 1952. In all but the North- the current level for insect losses, at the same level for fire losses, and sub-
em Rocky Mountai_ Region actual mortality was found to agree closely stantially below this level for disease losses and losses due to animals, weather,
with the current level of mortality indicated by trends over a long period suppression, e_c.
of years, as determined in 1952. In the Northern Rocky Mountain Region, z Animals, weather, suppression, etc.
actual mortality of growing stock for 1952 was found to be well above this ._Volume of dead trees utilized in 1952.
level for insect losses, at the same level for fire and disease losses and slightly _ Less than 0.5 million cubic feet.
below for losses due to animals, weather, suppression, etc. For sawtimber, _ Less than 0.5 million board-feet.
actual mortality in the Northern Rocky Mountain Region was well above

4q9296 0 5,_ 39
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TABL>: C>(L--MorZalig_, j'ror;,_ _;'_c_e;¢+:_ir:_. 7/)62 ¢_r_.d e._Emaged ¢¢w .,t.t_ <.r>'+=_+ro_,,O_ z'm.pacf of dama2e to growing
" ' by _y_e o{ giaease

HROW]NG

All diseases ;_goot 6_seascs

Section and region Mortality Growth loss { Growth Mortality I Growth toss Growth
impact impact

Million Million Million Million M.illion Million

North: ca. It. ca. ft. ca. ft. ca. ft. ca. ft. ca. ft.218 429 647 .......................................
New England ........................................................39 511 5_) .....................................
Middle Atlantic ................................................. 166 508 674 ................................................
Lake States ......................................................... 29 265 294
Central ................................................................9 25 34 ..........
Plains ........................................................... _

Total ............................................................... 461 1,238 2,199 ......................................... {:2.-LL-LI-- .....

South: 20 a26 a46 a 14 I 17South Atlanl ic ......................................................... 40 1,102 1, 142 21 26

Southeast ...................................... 13 346 359 ..................... IWest Gulf ........................................... "............. 2-- _ --
Total ..................................................................... 73 1. 774 1, 847 8 _ : -_

West: 78 192 270 44 52 96
Pacific Northwest ......................................................... 45 146 191 ........................................California ...........................................................
Northern Rocky Mountain ......................................... 36 252 288 ........................................
Southern Rocky Mountain ....................................... al 70 101 .............................................

Total ............................................................... 190 660 850 44 52 96

United States .............................................................. 724 4,172 4, 896 52 87 139
Coastal Alaska .............................................................. 49 103 152 .............................................

773 4, 275 5. 048 52 87 139
All regions ........................................................................

SAW

] Million Million Million Milliou Million } Million

North: bd.qt, bd"flt" 592 bd.-ft, bd.-ft, bd.-ft, bd.-lt.
New England ........ 475 , 2, 067 ............................................. =................................................ 107 2.138 2, 245 .............................
Middle Atlantic ......................................................... 19a 1,794 1,987 ..............................................
Lake States .......................................................... Ill 1,439 1, 550 ............................................
Central .................................................................. 28 106 134 ..............................................Plains ......................................................................

i 914 7, 069 7, 983Total

South: _ 68 1,499 l. 567 16 44 60

SoutheastS°uthAtlantic_. ........................................................... t 124 a, 962 I 4,086 18 --;t 8-_6I

........................... :::::::::::::::::::::::::::::: ..... { 1,259 1,a0oWest Gulf ............................. 41 -_2-L---_-....... : --._2.........................

Total ............................... 233 6, 720 6. 95a --Ta4

Pacific Northwest .............................................. 444 987 I. 431
_Z;; ............... { 204 93ot t.az4

Northern Rocky Mountain ........................................ 97 1,199 1,296 ; {-

Southern Rocky Mountain ............................................ L t46 a16 [ 462
a._ '- 4,a2a 261 193 _

United States ....................................................... J..................... 2,038 17, 221 19, 259 295 a05 600
Coastal Alaska .......................................................... 204 426 630 ...........................................

All regions. 2, 242 17, 647 19. 889 3-_..................................................................... [

Mortality estimates represent actual loses due to diseases in 1952. They Northern Rocky Mountain Region, however, actual mortality of sawtimber
also represent the current level of mortality of growing stock indicated by in 1952 was found to be substantially below this level.
trends over a long period of years, as determined in 1952. In all but the -_Includes many stem rusts, root rots, leaf and needle diseases, Dutch elm
Northern [Cocky Mom_tain Region actual mortality of sawtimber due to disease, phloem necrosis of elm, and persimmon wilt.
disease was found to agree closely with the current trend level. In the
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stock and livesawtimber during 7952_ on commercial forest la'n_ in the Unite_t States a.n_ Coastal Al_tsk_,
and section and region _

STOCK

Stem diseases Foliage diseases Systemic diseases Other 2 _

I
Growth "Growth Mortality Growth I Growth] Growth loss Growth Mortality Mortality Growth Growth iMortality

I impact loss impact loss impact loss impact !_
--- , --

..... j..... ,ilMillion Million Million Million Million Million t Million Million Million Million Million Million

cu. ft. 63 cu. ft. 349 cu. ft. 412 cu. ft. cu. ft. CU.ft. cu. ft:147 cu. ft. 57 cu. f204t" cu. ft. 8 CU.ft. 23 cu. ft. 3I ;"
27 I 466 493 ................... :::::::::::::::::::::::::: i I 12 ] 13 11 33 44 i;

484 6ol _:X _X:::_-:....................... 1_ ............. H as 24 62 :........... _1 ul 241 .......................... 2 ............ 2 27 24 _125 2s 6 ............ 6 ii
[ ,

210 ] 1,565 1, 775 .............. -- _ _ 194

3 1 2 I 88t 274 282 .............. ] 3 33 41

18 t 995 1,013 9 5 18 I 23 12 59 71____ l[__, 288 289 ::_':::::_-:5_-:- 4 41 6 15 21 6 39 45

27 I t, 557 1,584 __-___-_ ---16- ----_ -- 12 "-- 35 47 2"6 -1--_- 157
15 I III 126 ..................... _ 19 29 48

............... I s2 82 .............. t............ 45 64I 1_

iiiiiiiiiiii!iiiiiilliii!iIiilLiliSiiiiiiiii!!i" .___ 56 69 ........................ ,8 ,4 32
42] 484 _20 --------_-----F _- ,i 31 141 85 ,20 2o5

l
279 3,6o6 3,_ ....... %- ---iF ----_ ----_- " _---_-( %-Fi--- -%TI---_- 556

4
' 58 62 ._f .............. ] ____,___.__ 45 __ 45 90

TIMBER

Million Million Million Million Million Million Million Million A_illion Million Million Million
bd.-ft, bd.-ft bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-ft, bd.-]t, bd.-ft, bd..ft, bd.-ft, bd.-ft.

171 1,370 1,541 .............. 287 173 460 17 49 6f
81 2, 035 2,116 ....................................... 3 32 35 23 71 94
88 1, 732 1,820 ........................................ 31 8 39 74 54 12_
1 1, 355 1,356 7 1 8 103 83 18f
7 103 110 .................................... 21 3 24

348 6, 595 , 6, 943 ......................................... 328 214 542 238 260 49_

25 1,321 1,346 .............. 11 11 1 7 8 26 116 14_
55 3, 641 3 696 ............... 36 36 4 13 17 47 204 251
4 1,075 1,079 12 12 4 12 16 33 160 193

84 6, 037 6,121 _ ' 59 59 9 32 41 106 480 58_

86 653 739 97 141 238
607 607 204 323 527

......... i0 1,112 1,122 40 6 46 27 34 61 20 47 67
60 251 311 ............................................................................... 86 65 151

156 2, 623 2, 779 40 6 46 27 34 61 407 576 98_

588 15, 255 15, 843 -- 40 65 105 " 364 280 644 751 1,316 2, 06_
22 310 332 ............................................................................ 182 116 29_

---- I
610 15, 565 16,175 40 65 105 364 280 644 933 1,432 2, 36_



All insects Bark beetles Defoliators Other e

Section and region Mor-!I Growth: Growtl_impacttalityM°r- loss., i_n2a2t tality t toss impact tality loss impacttally l_s.__._.I Gr°wth I Gr°wth ?dor- Growth Growth iVIor- I Crrowth Growth

Million 2_illlon Million 2W'illion >d'illior_ I _fillionMillion Million Mlllion Million Million Aiillion -- 1 ...........................................

North: _,,..it53 c,,.S_3 _,_.itA( ,_u.it.5 _,,,it. t o,_.it. &_.it. _,.?t. c_.St. I _.Z. I __.,S*.I c_.Z.New England ............... _ 11 9 20 7 34 41

Middle Atlantic .............. 8 1 59 I 6,'" _ [[[[[[7][[.......... ........ 5! .......... 31 31 7 28 3517( ......... - 1 129 130 33 7 I 40Lake States 34 I 136t 9'

Central ............................... ----_ --_92 _-_--_ _ []][[[[[[[ 2 2 ........... 1 1

Plains ................................. 3

Total ......................... --_ --_ ------_----_ --_ ---_-- 154......
South: 23 95 118 19 .......... 19 .......... 10 10 4 85 89

South Atlantic ................ 5 39Southeast ................... 42 97 139 34 .......... 11 11 9 81 90

West Gulf .................. 47 59 106 33 10 43 3 9 12 10 40 50

West:T°tal...................... ---'-_- -_ --__--_- -----_ __---_" ".... 101" _ -----_- --_ _ --_ ---_
Pacific Northwest .......... 314 ] 122 436 I 312 101 413 1 21 22 I 1 [........... I 1
California ..................... 228 16 244 t 187 14 201 ................................. 41 [ 2 t 43

210 188 ............ 188 .......... 22 22 .......... I........... i............
Northern Rocky Mountain_ 188 22 1 I 63 3 19 22 1 .......... 1

SouthernTotal.........................Rocky Mountain_. 06 20 ---_t80 --_62 ----_I-- 86;--- 4" i___ 60 -- 13------2" -45

U-'-_)U _-_ _ / .......... 12 12 27 2 20----_---767 _1_----7_a_1---:- 972 -- 19 2-_-- --_-- ---_1-_ 3-_-
CoastalUnitedStateSAlaska................................. __._ 27. 14_ 41 I.................... i..........

1_--877--i7 t--777- _9 -lg - 3o2 --_0-I- 3_41All regions ...................... 1,000 I 778

SAWTIMB E R

Million Million Million Million Million rillion Million Million Million Million

Million bd.-St½1 flti{ bd.-St.
North: bd.-St.s3 bd.-Stl½2 bd.-ft, bd.-St_ bd.-St, bd.-ft_( _ bd.-ft.d.-ft. 7 bd.-New England .............. 175 ........ 13 136

Middle Atlantic ............. 2024 141 165 _ 61 62 21 3--_ 101
674 694 ........ 647 649 1_ 45

Lake States ................. 37 37 322Central ..................... 359 359
Plains....................... -...... 2 19 21 ....... i ........ i _ 9 ....... i _ 10

Total ..................... ------_ --1,-_ ---1,--_ _ ---_1 --_ -----_ --_ _ ----_

South: 38 cSouth Atlantic .............. 72 330 402 6_ 6_ 38 29_ 301
Southeast ................... 156 391 547 134 2< 15_ 39 39 21 32; 349
West Gulf ................... 184 328 512 13; 7( 21:7 40 42 4£ 211 257

Total ........................ ----_ --1,-_ ---1-;40--1 ---_da4 ----_ 43_ ---_ -----_ _ ----_ _-7

West: 798 [- ' -- ..... --_Pacific Northwest .......... 1,735 2,518 1,724 657 2,381 125 130 24_ 1_ 257California ................... 1,358 1,452 1,117 7_ 1,196
Northern Rocky Mountain. 1,041 164 1,205 1,041 31 1, 072 - -i33 133

Southern Rocky Mountain._ 298 96 394 282 1_ 301 76 91 ....... i ....... i .........

'total...................... 4, 432 _ 1_5,-_ --4,--_ --'-_ _4,---_ -'--_ -- 35"-_- --'--_ 17 265

United States................. "---_ ---_,_1 --_,44-4-1--4,5-_ _ -'-_,_5- -1_ 1,24"-------3-----'_" _ --i_',4_ 1,786Coastal Alaska ............... I 98 173 I.......... 62 62 1_ 111

Allregions ...................... I1_-7_ alff _ _ ---_ _ -1_ -1,30----7 -----_ --1-_ 1,897

Mortality estimates represent actual losses due to inseets in 1952. In all _ Includes hardwood borers, white pine weevil, pine tip moths, turpentine
but the Northern Rocky Mountain Region actual mortality was iounu _o borer, cone and seed insects, Saratoga spittlebug, and the balsam woolly
agree closely with the current level of mortality indicated by _rends over aphid.

long period of years, as determined in 1952. In the Northern Rocky
Mounta_ Region aetual mortality of both growing stock and sawtimber in
1952 was found to be well above this level.
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TABLE 68.--MortaIity.from wealher, animals, and miscellaneous causes in 1952, and estimated growth loss and growth impact
of damage to growing stock and live sawtimber during I952, on commercial forest land in the United States and Coastal
Alaska, by section and region 1

GROWING STOCK

All miscellaneous Weather Animals Other

Section and re_-ion I Growth Mortality "owthl Growth Mortalityl Growtht GrowthMortality Growth Growth Mortality Growth

,os 1 l f,o sf,m0 o
Million Million Million l_lillion Million 3lillion I ll'lillion [ illion ]Million Million ]Million [ Million

North: ' __' _"I'_0_,_.i%_"_'_t_°Iil <,,<..i,.I <_,.i,.I .,.I,./ <_.i,._iq6/<"_i'i7t _"%
New En<dand ................ [ " 53 90 / 17 39 / 9 / 12 / 21

Middle _tlantie ............. 178 75 253 92 I.......... 107 [ 18 [ 15 I 33 70 | 43 i 113
Lake States ................. / 283 709 992 92 / 9 ] 709 / 718 182 | ............ I 182
Central ..................... I 52 72

.................... --m35 -- 216 -- 245 39 830 869

Plains ...................... i 18 I_ 52 | ............ | 52

Total ........................ l/------_4 --_ --1,515
South:

South Atlantic ............... 36 43 12 15 / 1 / 2 ] 3 23 I 2 t 25

West Gulf .................... 121 "_

Paclfie Northwest ........... 321 67 388 308
California ................... 65 99 ...... 6g- I- ...... 5i- I- ....... 99

....... i6g-1_7_2:7:2_2t........ ii ........ i- _........ 6 6

Southern Rocky Mountain.. 92 52 144 80 41

• .....................

............... 23 23 114 _23 --_.............................. 1------_6-"'0_ i 2, 695 843 I
All regions ...................... _ " " --_ ------_,_9 ------_3

SAWTIMB E tt

, i i '

Million|Million I Udlion i Million Million Million Million Million Million I Million Million Million
North: I bd.-ft. [ bd.-ft. I bd.-ft. ! bd.-/t, i bd.-/t, i bd.-St, bd.-ft, bd.-/t. I bd.-ft. I bd.-ft. | bd.-/t. I bd.-St.

New England ............... i II0 I 761 186 I 60 I 20 85 16 23 i 39 i 34 ] 28 i 62

Middle Atlantic ............. I 213 / 107 I 320 I 108 37 : 145 19 27 i 46 [ 86 I 43 I 129Lake States ................. 482 2, 070 2, 552 i 310 ........... i 310 42 2, 070 2,112 130 ............. 130
Central .................... 155 242 397 1...................... !........... _.......... 242 242 155 ........... 155

,lains.......................__ _5 !3 % 2 L . 3t,__ 5_71..... 2_ 101 12 1_ 1

South: / I ]
South Atlantic .............. I 80 40 120 40 24 I 64 i 1 2 3 39 14 53
Southeast ................... 407 233 640 206 81 287 ........... 79 79 201 73 ] 274

West Gulf .................. .............342 118 460 I 150 74 2241 ............. I 5 5 192 39 I 231

Total ........................ 829 391 1,220 396 179 575 t 1 t 86 87 432 126 i 558

1West:
Pacific Northwest ........... , 1,665 104 1,769 1,613/ 79 1,692 52 I 25 77 ..............................
California ................... ] 172 87 259 .......... /.......... I..... ....................................... 172 87 259
Northern Rocky Mountain./ 455 87 542 450 I 35 485 ........... ! 21 I 21 5 31 36

Southern Rocky Mountain 399 119 [ 518! 341 / 91 t 432/ 58' 28 1 86 {
"- ....... !........ I---:U_---- ----: ..... -_............. -

Total ..................... 2,691 397 I 3,088 t 2,404 I 205 t 2,609 i 110 i 74 t 184 1 177 1 118 I 295
United States ................. _D-_- --3-_-46- ---_ _,2_- ---4--_- 3,,7-_-I --i(-_--"---27D--32- 2, 7-_- _ --3-_-'---1;-_
Coastal Alaska ............... 88 .......... 88 88.......... I SSI........... !............I........... 1............1........................

------ --" - I _ i -- -

_ Mortality estimates represent actual losses due to animals, weather, sup- Northern Rocky M,mntain Region actual mortality of both growing stock
pression, etc., in 1952. In all but the Northern Rocky Mountain Region qnd sawtimbcr in :952 was found to be below this level.
actual mortality was found to agree closely with the current level of mortality _ Principally suppresslon.
indicated by trends over a long period of years, as determined in 1952. In the
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_, . , _,iate,_ andTh_E 69. Growih impact oj damage 5y fire go ,'?.y'owing ::_.¢oc]c,:luring t952 on co?n,m¢'fci_l j'ore,_ _v_ in _he Uniled q
Coa_a_ AZaz;{':c_,, 5y owne.r_hip cta_,._ and 3ec_'_:o_ and _'egw_'_,

_'ederal ownership or trusteeship State,
All county,

Section and region ownerships i I Bureau and Private
Total National Indian of Land Other municipal

forest Manage-
[ meEt

MilZion Million Million Million Million Million Million Million
North: ca. ft. ca. it. 1 cu. ft. ca, ft. cu. ft. cu. ft. cubit, ca. ft.

New England ................................................ 0-_ ......... _-_ ............... '.............. , .......... i......... ( ) 0 6. 7Middle Atlantic ..................................... 41"I ..... ( ) ..... : 2. 9Lake States ......................................... 3:1 :5 14 ........ 0?i- J'-i:--iJii:l 45.8
Central .............................................. 121.8 3.2 2. 2 .......................... 1.0 . 118.3

Plains ............................................... ---- ----- --------" ---'------ -------'-- "----'----------'---14"2 .6 ............. 3 ............. 3 . 13.4

Total ............................................... _'4-_ -- Ii ! -------_i- ----Ui-- _:i- -------ii- ---_i193.1 4.7 3.9 .4 ____________ 1.3' ____ I.! 187.1

South:
South Atlantic ........................................ 95.2
Southeast .......................................... 181. 5
West Gulf ................................................. 3501 ' : : [ [ : :, 337.8

Total .................................................. I, 377.4 _ -- IO. 9 -- 3.8 --_ 12. 2 --_ I, 321.5

West: 1 I
Pacific Northwest ........................................ 61.4 15.8 13.5 ............ 2. 3 I........... 3. 7 41.9
California ........................................... 32.0 16. 3 15.4 .4 .5 '............... 4 15.3
Northern Rocky Mountain ........................... I0. 0 4.4 ] 3. 7 .2 .5 ,............ 2 5. 4

Southern Rocky Mountain .......................... 11.7 9.91 9.9_ ............. 1 1.......... -- ._ 7 I.I

Total ................................................... 115. I 46.4 42. 4 .6 3. 4 1........... 5. 0 63.7
__ .

United States .............................................. 1, 685.6 79.6 56. 3 4. 8 5. O ] 13. 5 33. 7 1,572. 3

Coastal Alaska_ 2.0 2. 0 2. 0 ........................ ,I.L\........ 2 .......................
All regions ............................................... I, 687.6 81.6 58.3 4.8 5.0 I 13. 5 33. 7 I, 572.3

I

Less than 0.05 million cubic feet,
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TA_L:e 70.--P'rod_ctivity o.f recently c_t commercial fore,st land in the United States and Coastal Alaska, by public and private
ownership and section and region, 1953 1

i

All ownerships f All public All private

Section and region Productivity ] Productivity Productivity

b

Operating Operating

Upper I Me- Lower Upper I IMe- LowerJ dium dium

Per- Per-
North: cent cent

New England ........................ 95 8
Middle Atlantic ....................... I 93 14
I,ake States .................................. I 80 8
Central ..................................... t 89 14

28 66Plains ............................................... [
1

Total_ ._ 83 11

South:
South Atlantic ........................... 91 30 12
Southeast_ 90 25 22
West Gulf ..... 73 36 22

Total........................................ ".... _;- _ 86 29 20
West:

Pacific North west:
Douglas-fir subregion ............... 17,940 83 13 87 15 6
Pine subregion .... 13,222 79 18 85 32 6

Total ............................. 31 162 81 15 86 19 6
California ..................................... 91065 I 77 22 74 17 2
Nortimrn Rocky Mountain .............. 24,828 [ 62 27 66 48 13
Southern Rocky Mountain ............... 13,690 [ 78 19 80 30 11

Total ............................................ 74 21 76 25 7

United States ................................ 65 24 29 15
Coastal Alaska ................................. 89 11 ........

All regions ..... 65 24 29 15

The determination of size class of private ownership was based on the total duetivity is expressed as a percentage of operating area found to be in a high,
commercial forest land area in the ownership. The operating area of an medium, or low productivity class.
individual ownership is the combined area of the forest types, within the 2 [_ess than 0.5 percent.
ownership, in which some outting was done since January 1. 1947. The 3 Excludes 1,537 thousand acres of commercial forest land in large private
operating area of any size class or type of ownership is the sum of the operating ownerships on which access was denied. The proportion of this area in op-
areas on individual ownerships in that size class or type of ownership. Pro- erating status is not known.
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TA:BLE 7l.-----Productivity of recently cut commercial foresf [and _n public o'wn_°zhip in the

National forest Bureau of Land Management

Section and region Productivity th'oduetivity
Operating Operating

area __Up pe Medi_nm Lower area Upper Medium I?ower

Thousand Thousand
North: acres Percent Percent Percent acres Percent Percent Percent ]

New England .............................................. 806 97 3 .........................................................................
Middle Atlantic ................................. 1,177 98 2 ........................................ I...........................
Lake States ...................................... 5, 082 77 22 1 45 ............... 1 100 ................. I
Central ......................................... 1,829 89 11 ........................................ ,[......................... I
Plains ............................................ 8 100 .................................................... ]

Total or average ............................... 8, 902 84 16 ,t (_) 45 ............ ] 190
South:

South Atlantic ................................... 2. 544 94 6 ............ ]

Southeast ....................................... 3,407 95 3 2 ....................... i0()- ::::2::::::-_ :--_i_---- ::_-iWest Gulf ....................................... 2, 603 76 24 ............ 13 --_

or -- -BY ----IT --i-- 1001............Total average .............................. 8, 554 ....... 13 ................... -- - ..... .:

West: I
Pacific Northwest: t

Douglas-fir subregion .... 4, 380 92 8 ............. 2, 020

Pine subregion ............................... 6, 980 89 10 I 285 75 25 ,.22_........ ,,:,-i
85 15 .............Total or average ............................. 11, 360 90 10 (2) 2, 305

California ....................................... 5, 093 75 25 ............ 118 30 70 ............
Northern Rocky Mountain ..................... 18. 312 68 22 10 673 68 24 81
Southern Rocky Mountain ...................... 9, 973 85 15 (_) 670 7 29

---_-, Y -V -- 7-/-I -5- 7Total or average .............................. 44. 738 I 3. 766

.... ---- -- loo-- _ -6-United States ............................................ 62, 194 81 16 3 3, 824 76
Coastal Alaska ....................................... 3. 443 87 13 .............. 781

All regions .......................................... 65, 637 ] 81 16 1 3 4, 605 80 15 5

1 The determination of size class of private ownership was based on the areas on individual ownerships in that size class or type of ownership.
total commercial forest land area in the ownership. The operating area of Productivity is expressed as a percentage of operating area found to be in a
an individual ownership is the combined area of the forest types, within high, medium, or low productivity class.
the ownership, in which some cutting was done since January 1, 1947. The _ Less than 0.5 percent.
operating area of any size class or type of ownership is the sum of the operating
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United States and Coastal Alaska, by type of ownership and section and region, 1953 L

I
Indian Other Federal State, county, and municipal

Productivity Productivity Productivity
Operating Operating Operating

area area _ area

Upper Medium Lower Upper [ Medium Lower Upper Lower

Thousand Thousand Thousand
acres Percent Percent Percent acres Percent Percent Percent acres Percent Percent

................................................... 11 9 ............ 91 539 93 J 6

.......................... 62 39 ] 61 1,952 92 I 1
803 9_ ........... _........... i- lo6 59J 11 ......... _5- 81 (2)

_11_32[ 9, 965

...................................... 137 64 I 36 413 94 (2)16 ............. -......... 69- 31 .......................................

819 94 4 2 316 5(-7 31 13-- 12, 874 83 1

45 100 ......................... 410 73 15 317 92 1
..................................................... 1,307 90 10 ............ 759 70 1
.................................................... 207 59 37 4 t 119 12 60

45" I00 ......................... 1,924 --_1 ----_- _ 1,195 1 7
...... _ - __--------.=

195 82 17 1 52 10_ .................. 2,020 78 92,140 83 17 ............ 30 _, .......... 57" 463 39 16

2, 335 83 17 (_) 82 79 21 ............ 2,483 70 11
73 100 59 100 ...........

1, 242 53 47 ............ 43 95 5 ............ 154 49 33
I. --- -- "--

4,151 70 '29 1 125 ----------_I 15 ............ 4,066 58 14

5, 015 I 74 25 2,365 80 ] 16 4 18,135 77 4

l I.................................................................

5,015 I 74 25 1 2,365 80[ 16 4 18,135 77 I 4

439296 0 58 _0



q?AS_n;,,72.,.......i_&'<H,_ucZivi?,yof v'vcen@y cu_ co_,,_,wc'_a_foreT_&:zTu]in privaLe ownership in

Sm.al] prrva_:e holdings

Under 100 acres 2 t00 to 5ooacres
Section and region

Productivity l I_r°ductivity
Operating Operating

area
i

Upper Medium Lower area Upper Median?. ] Lower i

i

t

Thousand Percent Percent Thousand Perce_tt I Percene INorth: acres Percent I acres Percent

New England .................................. 1.355 2 t] 42 I 22 2, 006

:36 40 38 t 22i
Middle Atlantic .................................... 3. 147 59 32 9 2.343 58 32 10 I
Lake Sta_es ........................................ 2, 150 57 28 15 1,988 60 33 7
Central .......................................... 3, 421 4 43 15 3, 004 50 38 I 12 !
Plains ........................................... 64 28 66 ..................................................... t

or average .................................. 10. 137 9.341 52 ------_,lTotal

South: 18 36 19South Atlantic ......................................... 3, 688 41 41 4, 650 45
Southeast .............................................6. 049 25 32 43 10,352 37 29 ] 341

West Gulf .......................................... 3, 495 19 47 34 4. 575 21 46 33 t__ __ . ---Totalor average ................................. 13. 232 27 39 34 19. 577 35 _1 30

West: 59 34 7
Pacific Northwest:

Douglas-fir subregion ........................... 588 l, 288 57 27 16

Pine subregion ............................... 55 25 44 31 543 18 63 19

Total or average .......................... _3 ----_-1 .... -_1-----_0-1 1.831 46 38 I 16California .............................................. 55 20 ] 25 I 198 40 43 17

Northern Rocky Mountain ..................... S 21 51 I 28 [ 615 12 59 29
Southern Rocky Mountain ..................... 20 70 10 151 35 __58 7

Total or average ..................................... 761 -- 52 -- -_- -- _ 2, 795 37 44 19 ]

Continental United States ........................... 24, 130 .......... ' 31, 713 40

The determination of size class of private ownership was based on the total area of any size class or type of ownership is the sum of the operating areas on
commercial forest land area in the ownership. The operating area of an in- individual ownerships in that size class or type of ownership. Productivity
dividual ownership is the combinedarea of the forest types, within the owner- is expressed as a percentage of operating area found to be in a high, medium,
ship, in which some cutting was done since January 1, 1947. The operating or low productivity class.

TABLE 73. Productivity of recently cut commercial forest land in private ownership

Farm Lumber manufacturer 2

region Productivity t ProductivitySection and

Operating Operating I

area 1 '

Upper Medium Lower area Upper Medium .Lower

Thousand Perceni2 I Percent9 i Thousand538
qorth: acres

Percent 9 acres Percent Percent PercentNew England ..................................... 2,173

Lake States ..................................... 3, 341 59 '_9 12 815
Central ............................. 5, 828 4 42 13 297
Plains ........................ (i4 _i 28

Total or average. ......... 15, 641 _ --'------_ " " "_ 2, 3-_ I 68 24 8
_outh: -:I .................

South Atlantic ...................................... 7, 9,58 45 38 17 1,871
Southeast .............................................. 18. 824 35 34 31 4, 213 _ ........................................
West Gulf ........................................... 5, 784 18 51 31 5, 665

Total or average ..................................... 32, 566 34 88 28 11,749 69 23 8

TCest:
Pacific Northwest:

Douglas-fir subregion . . l, 480 53 13 4, 434

Pine subregion .................................... 1,320 38 10 I 1,493 ............. i.................. ..... ---
Total or average ..... 2, 800 46 ........ --_-" 5, 927 .......................................

California ......... 543 61 2_ 2,093 .....................................Northern Rocky Mountain ........................ 485 15 1,791 .....................................
Southern Rocky Mountain ...................... 943 56 11 135

Total or average ................................ 4, 771 46 _ - - 9,946 78 19 3

.... .--2-2-_ :_11regions ........................................... ' 52, 978 41 24,058 73 21 6
....

The determination of size class of private ownership was based on the operating area of any size class or type of ownershipis the sum of the operating
total commercial forest land area in tim ownership. The operating area of areas on individual ownerships in that size'class or type_ of ownership. Pro-
an individual ownership is the combined area of the forest types, within the duetivity is expressed as a percentage of operating area found to be in u high,
ownership, in which some cutting was done since January 1, 1947. The medium, or low productivity class.
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_ontinental United States, by size class of ownership and section and region_ 1958 1

Small private holdings Continued Medium private holdings (5,_0 to 50,000 acres) Large private holdings (50,0(O and larger)

509 to 5,900 acres

Productivity Productivity Productivity

Operating Operating _ _- Operating " - t
area area ' Upper 1 area

Upper Medium Lower Medium I Lower __Upper-.-- _Medium Lower

i Thousand
Thousand Thousand Percent Percent acres Percent

acres47 _ Percent22 Percent 40 Percent38 acresl,766 Percento 23 ] 7 8, 078 691,525 10 40 2,227 _ t 32 13 1,u6 6_
;:;8_ 5 23 804 70 ] 2, 480 871, 516182 3 26 82(J 46 325 37

.....................................................

3,702 46 _i 33 5,626 _ 71------5
2,716 89 7

1,538 44 50 6 2,056 9, 866 86
7, 792 41 38 21 7, 412 6, 752 70 21
1,479 21 37 42 3, 266

1o,8o9 ,9 4o 21 12,734 _ 8_----_
- __ __

4, 349 94 410 1,775I, 273 63 27 1,315 94
969 46 45 9 442

56 35 2, 217 1,497 87
554 64 29 1, 433 2,348 45 46
645 41 48 1 296 775 76 24
379 56 35 293

3,820 55 36 4,239 '--10,,_-4 80 --------_

18,331 I 44 35 _1-]: 22,599 =--26 I
t /

2 Includes ownerships containing 3 to 100 acres of commercial forest land in _ Excludes 1,537 thousand acres of commercial forest land in large privateownerships on which access was denied. The proportion of this area in oper-
the East and 10 _o 100 acres in the Wes$. ating status is not known.

a Less than 0.5 percent.

in continental United States, by type of ownership and section and region, 1953

industries 3 Other private
Pulp manufacturer All forest [

t Productivity
Productivity Productivi y Operating

Opera Operating area I
area ] Medium [ LowerUpper Medium Lower Upper Lower

Thousand Thousand

Percent Percent Percent acres Percent54 Percent acres Percent Percent5, 474 74 19 7
56 43 1 6, 037 5, 304 i7 211.549 86 9

19_ -- 2 (4) L 802 93 (4) 2, 795 _6 25537 46 (4) 2, 396 t4 34 22

--- [.... L....... :i -- 15,969 59 27 14
66 33 1 9, 925

2,667 60 8
98 2 4, 023 11, 440 46 28 I 26
99 .............. i -- 11,207 6,190 32 34 I 34
82 18 (4) 7, 593

20. 297 44 30 26
96 4 (4) 22,823

I

95 (9 5 6,029 I,764 67 23 10451 44] 40 16

80 20 1,553

94 1 5 7, 582 2,215 62 27 11936 79 19 2
100 2, 243 1,622 53 34 13

1, 865 530 61 27 12
............. 135

94 1 5 11. 825 5, 303 62 27 11

84 15 1 544, 573 41, 569 52 28 20

roduetivity ratings are omitted on a regional basis because sampling of 4 Less than 0.5 percent.
P-J ,-:£- ---_-,_*,_al_e u n a large share of the total was not adequate i Excludes 1,537 thousand acres of commercial forest land in large privatesman ownersmp_, w-,_--_ v . . . ' ownerships on which access was denied. The proportion of this area in

to provide valid estimates for region breal_downs.
3 Includes lumber pulp and all other wood-using industries combined, operating status is not known.



TABLE 74. Produdiw'g!j Qf reeenilv cut commercial .fore.s_ land in the Uniged States and Coastal Alaska, by stand-size class,
sectwn, region, and ownership class, 1953 _

NORT [[

Sawtimber Poletimber Seedlings and saplings

Region and ownership class 2 Productivity Productivity I Productivity
Operating . _ Operating Operating

area I Upper Me- area areaUpper Me- Lower Upper Me- Lower

! [.......... dium dium dium

Thousand Thousand I
New England: Percent acres acres I Percent Percent

Small private ........................... 9(I 1,498 2,126 I 47 26
Medium and large private ............ 100 4, 354 5,116 I 64 2

National forest ......................... )41 100 122 143Other public ............................... 28 100 352 31

Total or average .......................... _Sg 98 6, 326 7, 455 58 11
Middle Atlantic:

Small private ............................ _'19 75 3, ,506 2, 690 34
Medium and large private ............ 79 1,833 1,993 13
National forest ........................ ] [12 100 65
Other public ........... .)59 42 1,037 718 .......

Total or average _ 82 6,441 75 5, 401 23
Lake States: ---

Small private ......................... _82 74 ! 1,606 59 2, 066 21
Medium and large private 4........ )37 100 676 83 1,571 : 1
National forest ............. t26 100 I 2, 060 88 2, 596 .........
Other public ........................... 129 100 3, 706 96 6, 884 i (3)

Total or average ....... '74 90 85 --------_I----'_ 4
Central: -=--I -

Small private ....................... 34 66 40 43 t7 31
Medium and large private_ _ 81 28 64 236 47 6
National forest ............................ '56 78 99 1 ................Other public ............................... I15 93 I 98 25 -4

Total or average ....................... 53 --_-M- _ _ 26

Plains: ---- -41-_Small private ............................. 23 12 I 100
Medium and large private .............
National foresg ........................ ]]]_]]]]]_] ....... - ......... ]_]_]]]_]]]
Other public ......................................... 25

Total or average ...................... 23 _ 19 81

Total, North: - --

Small private ............................. 4174 7 8, 075 I 35 37 28Medium and large private 4 1' _
. at'onal forest ........................... 2, 935 _ 8, 916 44 522, 639 72 28
Other public ............................. 931 8 7. 857 84 15 ......... i

Total or average ..................... 9, 946 8 -- 27,058 74 20 55 35 10

SOUTI?[

South Atlantic: _ 606 I 48 I I I 1Small private ........... _," i , 35 ] 17 ] 5 303 45 _ 37 I 18
Medium and large private 4...... 1,560 i 73 271 ........ ] 2'638 , 94 I 6 I........
National forest ....................... 1,842 t 100 t......... [......... I '189 I 100 I........ ]........

0ther public ......... 261 96, 411363 57 4211Total or average .......................... 7 269 67 I 24 9 8 493 61 28 _ 11
Southeast: _ ..... _--_= = -- ____ -'_ -_ :-:- I ___

Small private .......................... 72 15 8,804 38 301 32/_ _7 _

Medium and large private _ 8,164 68 f 24 ] 8 ] 7' 155 I 81 10 9
National forest .... -. ....... _]_-_]_ 2,217 1001 ........ 1........ _ '470 68 321 ........

Othorp.blie............................ 8,0 94 _/......../ _t '_ I "' ........
Total or average ................... 3_ _,_5 _----_-[ 18[ 22,784 46 26 28

West Gulf: _ .....

Small private ......................... 696 22 2, 716 i 30 36 34 6,137 15 41 44Medium and large private 4 t 5, 430 86 2, 522 I 47 t 27 26 2, 066 t 48 37 15

National forest__..] ......... _"]'__"_]_-_]." 2,076 93 740045tl ........10011........ 21 [..... 79-}I 127 t 100 ___
Other t)ublic ..................... 82 54 i 46 212 I 41 --30 .......

Totatoraverage ..................... 8,284- _] 5-_ -----_2 -----_ 29 -- _,5_'[-------_ 35

Total, South: t-- --, --i ---1 ......
Small private ........................... _ ') 447 1 51 , 39 ] m I 15 126 38 33 29 26, 045 28 I 36Medium and large private 4 - - -I _' 963 f 88 I 10 I "r) I 36• - ........... , .. 12, 246 63 I 25 12 11,859 I 77 15 8Natmnal forest .................. 3 309 o_ _ t l
0ther public ..................... ]]]-]_ '932 (J1 (_ .......... 4,4591 100t ................ I 7861 81 I 19 ........34

- -_----"" i ........ 1,116[ 88 I 7 5 1,129 58 I 8
Total or average ..................... 14.651 84 i-- 13 [3 32,947 t_]---_-i 181 39. 8191 -_--' 29 27

See footnotes at end of table.
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TABLE 74. Productivity of recenlly cut commercial forest land in the United States and Coastal Alaska, by stand-size class,

section, region, and ownership class, 1953 _ Continued

WEST

Sawtimber Poletimber Seedlings and saplings

Region and ownership class _ t Productivity Productivity Productivity
Operating Operating

area area

Me- Lower t dium Lower
dium

Pacific Northwest: Thousand Thousand ---I-- [
Douglas-fir subregion: acres

acres Percentt Percent t Percent
Small private ........... 124 48 2, 750 62 I 27 [ 11
Medium and large private ......... 305 i(D 5, 806 89 [ 7 [ 4
National forest .................... 376 t00 4, 004 93 I 7 ..........

Other public ....................... 30 88 4, 230 85 [ 15 (_)

Total or averag_ 835 93 _ _" - -'_-" 3

Pine subregion: I

Small private .......... 529 47

Medium and large private ......... 880 89 _73339 673729[I 75129I 2561 ......... 10
National forest .... 6, 087 - ......... 893 [ 77 ] 23 .......

- 609 [ 70 20 10Other public ................ 2,155 90 I 1 _ /

Total or average ............ 9, 651 ! 89 6 2 904 ] 65 31 4_ ____:_ ,
Total, Pacific Northwest:

Small private .... 653 47 8 3, 423 55 34 11
Medium and large private ........ I, 185 92 6, 535 88 9 3
National forest ..................... 6, 463 ] 93 ........... 4, 897 90 10 ....
Other public .................... 2,185 90 181 I ...... 8- 4, 839 83 15 2

-- 1 , 694Total or average ................ 10, 486 ] 90 982 I 6 9 _ _ 3

California:

Small private ....................... 178 ] 60 200 I 21 414 [ 69 27 4

Medium and large private _...... 1.088 85 208 I ........ 1,634 ] 89 11 .......National forest ........................ 4. 112 74 103 I ........ 878 95 5 ........Other pub!ic .......................... 103 ........ 147 83 17 ........

Total or average .................... 5,481 75] 5111 7----_, 0_ _ 11' 1
Northern Rocky Mountain: ----------

Small private ........................... 586 16 549 I 15 193 31 36 33Medium and large private ............. I, 924 57 495 I 225 ..... 93

National forest ......................... 15, 290 70 469t 2, 553 --6'd" (_3_) 37Other public .......................... 1,854 57 596 I ..... 32- _..... 23

Total or average .................... 19, 654 66 [ -- 2,109 t 14 3, 065 57 _ [ 40

Southern Rocky Mountain: --_- = .... - ...... 1
Small private ......................... 94 8 189 I 33 I 8
Medium and large private ............. 284 56 684 I 17 257 59

100 25 7__.__5_[........

National forest ....................... 6, 174 83 1, 459 I 2, 840 85
Other public ......................... 1,121 54 275 I ..... i4- 713 76 15 ....... _

Total or average ................... 7. 673 2, 607 I -- 5 3, 410-- 80 15 t 5

Total. West: t
Small private ........................ 1, 578 [ 12 4, 287 55 34 [ 11Medium and large private 4............ 1, 548 [ 8, 494 85 10 ] 5

National forest ........................ 2, 031 t 10, 668 83 9 [ 8Other public .......................... 1, 052 I ..... _- 5, 793 82 13 5/
Total or average .................... 6. 209 [ 8 ' 29. 242 I 80 13 I

ALL REGIONS

I
9ontinental United States:

Small private ........................... 8,132 58 34 8 27, 635 44 34 22 38, 407 32 36 3_
Medium and large private 4............ 14, 350 85 13 2 21,827 70 22 8 29, 269 69 25
National forest ........................ 38, 283 81 16 3 9, 818 93 7 ........ 14, 093 81 13
Other public .......................... 7,126 74 25 1 7, 434 87 9 4 14, 779 81 16 3

Total or average_ _ 67, 891 78 19 3 66, 214 64 24 12 96. 548 57 26 17...

2oastal Alaska:

National forest .................................... , .................................................. . 3, 443 87 13 ........

Other public ........................................................................................................ 781_ 100 .................

Total or average ........................ , ........ , ........ , ............ , ........ , ........ , ........ 4, 224 89 11 ........

Potal, all regions:

Small private ......................... 8,132 58 34 8 27, 635 44 34 22 ,38, 407 32 36 32
Medium and large private 4........... 14, 350 85 13 2 21,327 70 22 8 29, 269 69 25 6
National forest 38, 283 81 16 3 9, 818 93 7 ........ 17, 536 82 13 5
Other public .......................... 7,126 . 74 25 1 7, 434 87 9 4 15, 560 81 15 4..

Total or average .................... 67. 891 78 19 3 66. 214 64 24 12 100. 772 58 26 16

The determination of size class of private ownership was based on the forest land in the East and 10 to 5,000 acres in the West. Medium and large
total commercial forest land area in the ownership. The operating area of private includes ownerships of 5,000 acres and larger.
an individual ownership is the combined area of the forest types, within the _ Less than 0.5 percent.
ownership, in which some cutting was done since January 1, 1947. The 4 Excludes operating area on some large private ownerships on which
operating area of any size class or type of ownership is the sum of the operating access was denied.

areas on individual ownerships in that size class or type of ownership. Pro- 5 Certain classes of private ownership were omitted in this region because
ductivity is expressed as a percentage of operating area found to be in a high there were no ownerships of the omitted classes or they were so small that
medium, or low productivity class. ' total operating area by stand-size class could not be adequately determined

2 SmaU private includes ownerships containing 3 to &,000 acres of commercial by sampling procedures.



Small private holdings
All classes

Under 100 acres 2

Section and '_ype of ownership Productivity ' Productivity

Operatinglarea Operatingarea - 1

Upper Medi- Lower l Upper M(_i- Lower

-- - -- " I --

Thousand Per celn2tNorth: Perce_2t Perce3n5t P_'ce_t acres Percen_Farm .......................................................... 7, 879 _ 50
Lumber manufacturer .......................... 68 _ 8 90 59
Pulp manufacturer ................................................... _ _ .................................
Ot her wood manufacturer .............................................. [ 59 _ I ...... 2_377 ....Other private .........................................................

Total or average ..................................... 58 t 14

South: 32, 566 34 [Farm ............................................................................... '"
Lumber manufacturer ....................................................... 11,749 69 I
Pulp manufacturer ........................................................... 8, 920 96 t
Other wood manufacturer ......................................................... 2,154 78 t
Other private ................................................................. 20, 297 44 I 36 i

Total or average ........................................................... 75, 686 51 I

West: 4,771 46 I 473 8Farm .............................................................................. 70
Lumber manufacturer ....................................................... __- 9, 946 78 I 10
Pulp manufacturer ............................. 1,485 94 I............................. 394 73 [
Other wood manufacturer .................................................... 5,303 62 ] 278 16
Other private ..............................

Total or average .................................................................. 21,899 68 I 761 12

Continental United States: 52,978 ! 41 _ 18, 511 37 t 39
Farm ......................................................................... 24, 058 73 151 47 I 30Lumber
Pulp manufacturer_ _ 17, 402 84 .................1
Other wood manufacturer ............................. 3,113 73 ..... 4i- I...... 3i-Other private .......................................... 41, 569 52

Total or average *............................................................ 139,120 56

The determination of size class of private ownership wasbased on the total area of any size class or type of ownership is the sum of the operating areas on
commercial forest land area in the ownership. The opera_mg area oz an m- individual ownerships in that size class or type of ownership. Productivity
dividual ownership is the combined area of the forest types, within the owner- is expressed as a percentage of operating area found to be in a high, medium
ship, in which some cutting was done since Sanuary 1, 1947. The operating or low productivity class.
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confine'nf,_l, United Sgafes, by gype of ownership, _ize cfa,_s, and section, 1953 :

Small private holdbags---Confinued
Medium private holdings Large private holdings

(5,000 to 50,000 acres) (50,000 acres and larger)
100 to _/0 acres 500 to 5,000 acres

I Productivity Productivity Productivity Productivity
Operating 1

i........................... -_.........................Operating Operating
area '_ Upper Medium Lower area I , area I fUpper Medi- Lower Upper I Medi- { Lower ] Upper t Medi- [ Lower

]-- lI l um urn [ [ umt Thousand Thousand

I acres Percent Percent Percent Percent Percent I acres Percent Percent tPereent
6,717 25 34 lOO I I

242 23 17
81 I 17 2 [ 6,393 [ 65 I 34 t 1

.............. i __: 100 56 25 19 ! 290 48 52 I..........
44 56 34 I0 / 5,393 78 19 3

52 30 18 ................................. _".....

• 85
......... 37 .... _...... 34 72 271 1 I 509 } 100 I......... {........

4,

1, 107411 3229 5054 1817 2, 071783i 5648 8256/ 30 / 14 / 345 t 84 I 16 I........
t [ 13I 51 6,45s : 791 201 1

1,2752 ......................................100 .................. [i 35(i]1............80 : 91 / 9 /........... / 74 ]........ / 7 I 93

........... { 58 / 6 I 36 ] 1,289 t 100 /........ I.........

22,123 41 ] 36 23 I 9,845 i 42 ] 40 { 18 55 29 16] 345 84l 16 .........
30 51 19 I l, 830 i 58 ] 27 t 15 74 20 } 6 | 13,460 78 ] 19 3

966 ............ ]................. t 91 t 22 I 75 I 3 79 I 12] 9_ 16,345 ] 84/ 151 1
I.......... i8- 5 I 95 ......... I 78 I 91 I 9 t......... 73 I 24 I 31 s73 I 74 ] 18 I s

____ 4? 33 2 6,487, 42 ,__ 2(3_29_ 56 31 13I 11,324 69 I 21 I0

8,584 t l---_, 7-_- 40 36 24 18,331 44 I 35 21 64 --_-- ------70--1_ .... "78-F---_ 4

2 Includes ownerships containing 3 to 100 acres of commercial forest land 4 Excludes 1,537 thousand acres of commercial forest land in large private
in the East and I0 to100 acres in the West. ownerships on which access was denied. The proportion of this in operating

Less than 0.5 percenL status is not known.



TABLE 76. Productivity of recently cut co*.r_,t_:._'cialp.,<e.*t tan_ in {he United .t_&o_ and Coa.stal Alas�ca, by size clasps of primary
fore,sl p_odud:_ harve:_ed_ and zeefion, region, and _wnershi_ cla.v,% 1952

NORTH

Imrge products 3 1 Both large and small products _ Small products _

-_-- ....... ] Productivity Productivityltegion and ownership class _ Productivity
0perati_g .......... Operating

area area

Upper Medium Lower Lower Upper V[ediuml Lower

New England: Thousand Thousand Iacres Percent Percent Perclnlt acres j Percent Percent I Percent
SmaU private ............................ I 1,941 35 ] 31 1.204 i 41 42 I 17
Medium and large private ............. 1,141 I 74 t 9 2 7. 533 I 60 40 I (9100 ........ . ........
National forest ........................ ] 723 I 100 ] ........ _ ............... 152 I 94 ......... 6

Other public ........................... ] 329 I 77 I ........ __ _, .....

I lMiddle Atlantic: I

Small private .......................... _ 4, 209 ] 66 / 6 39 15 1.486 I 40 13 I 47
Medium and large private ............. 1,674 5,q I 30 9 1.123 [ 60 14 I 26

National forest .......................... 247 I I_8 I ................................................Other public ............................. 1,297 , x.J 21 ......... 79

Total or average ....................... 7, 427 21 7 2. 689 1 48 13 ] 39

Lake States: I

Small private .............................. 1,515 39 5 2.129 I 61 23 I 16
Medium and large private 7............ 1,254 20 ........ 1.242 I 78 21 I 1
National forest ......................... 20 ........ 269 I 100 ..................

Other public ...................... 276 12 ........ 3.002 i 88 12 I (8)

Total or average ...................... 3, 045 17 1 6, 642 i 77 - 17 I- 6

Central:

Small private .......................... 5, 434 29 26 524 31 41 I 28
Medium and large private ................ 61 7 16 ........ I00 l ........
National forest .......................... 1,202 ......................................
Other public ............................. 419 ........ 13 ........ 79 1...... ;21

Total or average ................................ 8,063 37] 8 24 1---8- 553'- 30 - 4_.t!. 27

Plains: _ _![ 49 40 ........ ] 100
Small private .............................. 26 I

Medium and large private .......................... 8 100 ........ _........
National forest ........................ - ....... i........

Other public ............................ 6 ........
i

Total or average ..................... 32 13 81 ........ i 19

Total, North: 5, 344 49 27 ' 24
Small private ............................. 13,125 5t
Medium and large private 7............ 4, 987 68 63 34 3
National forest ...................... 2, 262 92 .8 I00 ................

Other public ......................... 2, 327 87 13 86 11 3

Total or average .................... 1 22, 701 --62- - --_-I 9 18, 836 63 28 9

SOUTH

I

1 6 494 41 40 19 1,394 55 ;$2 1,988 1Z 27 12

South Atlantic:

Small private ........................... 1

Medium and large private 7........... 2' 471 83 17 ........ 886 82 ] 18 --':---_'-.1'415 _0_} ]][][[[[I Ill[[[-''-

National forest ......................... l 1'205 ] 100 ]........ ]........ 1 1,1&_ 100 ]....... 186

__ [ ......
Other public .......................... ' 316 85 14 1 316749 7562 3820 14078 ................15" 1 7

Southeast: ] 15, 266 34 34 32 4, 224 37 33 4, 703 23 23 "[ 54

Small private ......................... 4, 219 85 4 I II
Medium and large private 7........... ] 8, 529 65 27 8 I 4, 530 90 7
National forest ........................ I, 568 ] I00 I ................ I, 839 92 8

0ther public ........................... i 1,232 92 8 ..... --- 759 1 81{ 19 I ......... 75 ...... 95" ..... 5-[_---:"

Total or average ...................... ---_' _]--_'----_- _t-- 11,352 70 t 18 __ "-- 8, 997 53. 14 [ 33

Small private ...........................

Medium and large private ' ........... 6:722 , 59 26 15 2,540 92 I 71 756 78, 13, 9
National forest ........................ 1, 226 [ 88 12 ........ ] 1,377 100 ]........ I.....

Total or average ..................... 14 1-_ _ _ 22 _. 1-'_" ---'---_I'----_} 17

Total, South: t - =" =I _I= I

l
Medium and large private _........... 17, 722 I 65 25 I0 7, 956 90 _ 8 ] 2 ] 6, 390
National forest ......................... 3, 999 | 96 4 ......... 4, 369 97 ] 3 ]....... [ 186

Other public .......................... 1,708 82 t 10 t 81,___.__L__1'254 f 68 [ 31 1 I 215 98 t........ 2-['--------

Total or average .................... --_ ---"_- _ _[ 21,204 -----"_I-----_--_-[ 14, 985 57"] 16[

27

See footnotes at end of table.
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TABLE 76.--Prod_ctivity of recenlIy cut commercial forest land in the United States and Coastal Alaska, by size class (if primary
forest products harvested, and section, region, and ownership class, 1953. i Continued

WEST

Large products 3 Both large and small products _ Small products 4

Region and ownership class 2 Productivity Productivity I Productivity

Lower I Lower Lower

i

Thousand I Thousand
Pacific Northwest: Percent I Percent i Percent Percent IPercent I acres Percent

Douglas-fir subregion: 28 11 30 I 6 I 115 13
Small private ............. 7 _ 2 33 9
Medium and large private ......... 93 I 7 .
National forest. 15 (6) 1 15 ,.;:t
Other public .......................

12 2 101 15 -139 2
Total or average .................

Pine subregion: 48 15 102
Small private ...................... 82 I 18 ......... I
Medium and large private ........ 91} I 9 1
National forest .................. 82 ] 16 2

Other public ..................... 82 I 16 2 102
Total or average ..............

Total, Pacific Northwest: 35 13 30 I 6 217 7
Small private ....................... 10 33 9 .......
Medium and large private .......... 92 I 8 (s) __
National forest .................... 15 1 1 15 .... 94
Other public ........................

14 12 241 12
Total or average .....................

California: 57 31 12 39 lo ........
Small private .................... 87 1319 .........
Medium and large private 7........... 77 23 ........
National forest ........................ 68 ! 32 ........ I ........
Other public ............................

78 I 21 I 25 ! .........
Total or average ...................... I

Northern Rocky Mountain: 25 61 14 100 88 I 50

Small private ......................... 381751 ii 183 ' .......71 12 41Medium and large private ............ 7 I ........
National forest ........................ 48 I 41 11 ......... I ........

Other public ........................... 63 I 25 12 38 278 15
Total or average ................... __

Southern Rocky Mountain: 33 55 12 190
Small private .......................... 68 21 11
Medium and large private ............. 84 16 (0) 30
National forest ........................ 64 26 10 I-::---:: :
Other public__ 78 I 19 3 25 190

Total or average ....................

Total, West: 46 41 13 32 4 505 11
Small private .................... 77 I 19 4 6 15 192
Medium and large private 7......... 80 15 35 7
National foresl 72 23 (6) 15 94
Other public ....

Total or average .................... -- 76 t 19 28 2 719 18 t 10
ALL REGIONS

United States: t

Small private .............. _............ ' 47, 518 39 38 23 12, 613 39 35 26 14,043 40 26 34Medium and large private ........... 36, 569 / 69 ] 24 7 11, 881 85 12 3 16,496 73 22 5
National forest ........................ 48657 I 82 I 14 4 13, 017 85 15 ......... ] 520 I00 I......... ]........

15:8971 76 [ 20 t 4 I 9,961 87 (9 ] 8,481 86 n 3
Other public ........................... _ 24Total or average .................... _ _ 11 47, 472- -------_

C°astal Alaska" s ' l t !! _] _-- -'_t _---'-- _l -_

3, 443 [ 87 { 13 [ ........ ]............ I........

National forest ......................... 781 ] 1001 ....... -] ........ ]............ [.......
Other public .......................... 4, 224 I _9 11 ....Total or average .................... I

Total, al I regions:
Small private ......................... 47, 518 39 ] 38 23 ] 12, 613 I 39 26 14, 043 40 6 34
Medium and large private 7........... 36, 569 69 I 24 7 { If, 881 ] 85 3 [ 16496 ] 73 22 [ 5
National forest ........................ 52, I00 82 I 14 I 4 ! 13,017 ] 85 ........ [ 520 i I00 ]........ [.......

, I _IOther public .......................... 16678 77 19 4 p,961 ] 87 (6) 1 3, 481 86 II _ 3
Total or average .................... 152 865 --'--_l- 24 J I1 t 47 472-I'-----_ _ _{-------_)1" _ --

The determination of size class of private ownership was based on the 4 Cuttings on which both large and small products are harvested together.
total commercial forest land area in the ownership. The operating area of 5 Cuttings on which small cordwood products such as pulpwood, distil-
an individual ownership is the combined area of the forest types, within the iation wood, fuelwood, and feltwood, comprise 80 percent or more of the

total cubic-foot volume of products harvested.ownership, in which some cutting was done since January 1, 1947. The
operating area of any size class or type of ownership is the sum of the operat- 6 Less than 0.5 percent.
ing areas on individual ownerships in that size class or type of ownership. 7 Excludes operating area on some large private ownerships on which
Productivity is expressed as a percentage of operating area found to be in a access was denied.
high, medium, or low productivity class. 8 Certain classes of private ownerships were omitted in this region because

"Small private" includes ownerships containing 3 to 5,000 acres of corn- there were no ownerships of the omitted classes or they were so small that
mereial forest land in the East and 10 to 5,000 acres in the West. "Medium total operating area by product class could not be adequately determined
and large private" includes ownerships of 5,000 and larger, by sampling procedures.

a Cuttings on which large products like saw logs, veneer logs, pulp logs,
veneer bolts, or stave bolts comprise 80 percent or more of the total cubic-
foot volume of products harvested.
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TABLE 77.--ProUvcKvity of uece,n_[77 cut covz_tsnr:x',r".:/.,Ji ,>:,-vts,,s_s,,.;'+,+7,,,_ zi_,_ Mn.i_,<,U 5;'u7,_-:: s'_,Td,, oo.:_:_,c;[ tfa:_k_< 5y _<?wn, feTe,st _71pe
-_,') ...........ffToo1IT._f)_,_qX_T/,CT_f]/,.?,,_<4/_:{-:_7,G;£7,tZf [s'._z_/TD_{>7Q_ #7,_ co_zl,_)q)'y_s;U,JT'O/_TlC2,Zb_Tt:W 7g£,_, /i_£;2 l

NEW E:'4 G:bA.N ©

i Productivity

............................................................................... 7................................. :........................................................Proportion
.... i of gotal
By combined produc- By existing stockint{, all ] By existing stockin<_i Existin_ '__d prom)co- whichoD_.... _ , _ _ _,(

Forest type group and Operating tiwty class........... spec es plus pros pe et lye t -e_........x-,)ckang modi- felling age
ownership class _irea stocking, all species '_ fled by eompositon factors

Lower Upper pliedUpper Medi- Lower Upper Med.i- Medi- Lower Upper Medi- t Lower

urn I mn um um

Small(3toPrivates,lX)0acres):°wnerships Thousandacres Per-cent cent8 Per- Per- Per- .Per- .Per- Per-i Per- .Per- Per- t Per-tWhite-redjack pine .......... 1, L66 21 26 41 + . 31 41 28 I 84

Spruce-fir ............................ 1.615 I43 40 17 26 24 1_ __-2½25 66 251 9 I 10087Oak-hickory ................... 84 _2 40 ,_126 2_ 7Maple-beech-birch ......... 975 34 73 5 _ g-
Medium and large IPrivate

ownerships (5,000 acres

and larger): ........... I 111
White-red-jack pine 281 . 81 14 5 88 5 7 91 5 4 84 5 56

00 ....... 100
Loblolly-shortleaf pine ....... 2 ] __ 100 __ 100 ...... i3 89 11 (a) 80Spruce-fir ................... 7,228 ] 71 28 1 86

Oak-pine .......... 2 I I00 .................................... 00 ¢i 100 ............................... lif0

Public ownerships:
White-red-jack pine ........... 11 74 ............
Loblolly-shortleaf pine ....... 5 .......... 100 ........
Spruce-fir ...... _i- t......... i '9;l-:::::::: 3l ...... {i7....... i8

Oak-hickory_ .................... 156 1001 .....................................Maple-beech-birch .......... 765 97 3 _ ]] 100 41

MIDDLE ATLANTIC

Smatl private ownerships
(3 to 5,000 acres):

Spruce-fir ........................ " 106 79 21 64 35 l 84 16 84 16 48
Loblolly-shortleaf pine ...... 397 i 31"_ 26 43 30 28 42 39 24 37 36 24 4() 25Oak-pine ....................... 250 35 34 32 32 36 44 31 25 40 27 33 66
Oak-hickory ...................... 2, 761 4133 26 50 3020' 71 13 16 63 2l 16 65
Maple-beech-birch ........... 2,926 74 . 215. 84 13 3 92 71 84 13 3 67

Medium and large private
ownerships (5,000 acres
and lar_er):

White-red-jack pine ........ 38100 iiii 4iI I -ii 21 796 10012 12- .........71900 ii : ...................... 88-48 ._ 1_2

Spruce-fir ..................... 351 94 46 ..... 78 14 8 9429 71 59 59
Loblolly-shortleaf pint; ...... 384 59 47 i' ........... 47 71Oak-pine ................... 12 ..... 88- 12 12 76- -7_)- 12
Oak-hickory ................... 1,851 43 26 56 18 68

Maple-beech-birch_ __ 1,791 69 25 6 49 45 96 4 ...... 85 11 58Public ownerships: ___ii _

White-red-jackpine_.oak.hickory.............. 1, 774 ii 1_ ]_iiii 26-7_ " 4 1_3 74 I l_5 5_674 .........25-1 377(70_

Spruce-fir ................... 100 ....................... 1

Loblolly-shortleaf pine..... 25 ---i_- 96 ::--: : i ..... ;y __ ......Oak-pine ..................... 7_5 - 1(21 .........

:-: :: _.::_, 99 93
Maple-beech-birch_ 1,708 97 95 99 1 97 3 _........... 55

LAKE STATES

Small private ownerships I
(3 to 5,000 acres):

White-red-jack pine ........ 433 25 ,_ 21 17 46 37 33 53 14 27 56 17 27
Spruce-fir ..................... 5(10 34 47 19 27 49 24 67. 285 49 429 58

Oak-hickory ...................... 622 49 39 12 64 20 16 71 26 3 55 37 <8 34

Elm-ash-cottonwood ....... 99 31 60 il _ 16 58 26 43 49 _ 39 53 t_l8 26
Maple-beech-birch ........... 1,295 73 17 10 56 31 13 82 II 7 77 15 26
Aspen-birch ................ 1,645 74 15 11 52 30 ' 18 74 18 8 74 15 1 9

Medium and large private
ownerships (5,000 acres
and larger):

Oak-hickory ................... 6 i_ 1. 100 I.... -_ 6 1(_2 ...... i- t_ !i0_ i-::--: ----:::ii

Elm-ash-cottonwood....... 17 ..............

Maple-beech-birch .......... 1,715 18t 1 I 66 I 29 5 ,
Aspen-birch ................ 716 95 2 I 73 t 22 5 95 3 95 3Public ownerships: I

Spruce-fir .................. t 3 997 76 (_) I 46 44 10 78 22
Oak-hickory ' 429 76 43 (_) (_)

Ehn-ash-cottonwood ....... i 190 30 .... i 69 2i 91Maplc-beech-bircti .......... t 2, 250 91 _ • 87

85 5 (_) ] 10 14 "Aspen-birch .................. I 6, 630 1 (s) 55 45 ........ ..

See footnotes at end of table, page 621.



TABL_ _,77.---Prod_clivity of recently cut commeT'ciat forest land in the United Stales and Coastal Alaska, by region, forest type
group, ownership class, and eleme_Ls of _he combined productivity class, 1953 I -Continued

©ENTRAL STATES

Productivity Proportion

By existh_g stocking, all I of totalBy combined produc- By existing stocking Existing and prospee- on which

Forest type group and Operatiz_g tivity class t species plus p r o s p ec t iv e tive stocking modi- I felling age
ownership class area stocking, all species 2 fled by composition factorswere ap-

I ..... I PlieUpper Medi- Lower Upper Medi- Lower Lower
uln t LIIn

Upper Medi- Lower Upper Medi-

Per- Per- Per- Per-Per- Per- Per- Per-

Smallprivateo.vnors ,ips Pc. 7% c% ce%ce, t(3 to 5,000 acres): acres 23 cent ce ce_4 ce_3 cent cent Percent 78
Loblolly-shortleaf pine ..... 13

Oak-pine ..................... 4_) 81 18_ 1 79 4_05 1 84t 15- 11 81..... 11

Oak-hickory .............. I 6, 242 43 41 _ I 51 14 71 249 5 [ 52 34 39

18 / 55 26 60
Oak-gum-cypress ........... 265 51 _ 34 . 26 7331 5 85 / 12 3 i 43 57 46
Elm-ash-cottonwood ....... 447 39 2_ 5 90 I / 50 42 29Maple-beech-birch .......... 170 40 49 73 I

Medium and large private
ownerships (5,000 acres

........... 25 ......... 75 25 i......... 25

and larger): 4_ i 67 _ 75

(

Lobtolly-shor Clear pine ..... 12 75 ..... i 43 19 .......... 61 24 15 33

4345 11 1_ 27 t 1 63 31 61 52
0ak-pine .................. 07i 1_ 44
Oak-hickory ................ 1,
Maple-beech-birch ................... 1_ ............................................ 100 1......... i...........

100 I.............White-red-jack pine ......... 1 100 ::::-- : ..... 2i- _
Loblolly-shortleaf pine ..... 176 1 ........ 83 17 ........ "

Oak-pine................... _6_ S9 21 ! .........
Oak-hickory ................. 117 1 ................ 17

Oak-gum-cypress ............ ;_ ........ [
Elm-ash-cottonwood ....... 38 _- -_ 84 .......... i00 ......... 100

Maple-beech-birch ......... 2 100 -____- .................. [ 100 __-- .......... 100 _

PLAINS

Oak-hickory ................ 51} 8 _ 64 1._ 44 6 62 2 58....... s6 ......... 14 o,, 57 14Elm-ash-cottonwood ....... 14 71 ....

White-red-jackpineAspen.birctlOak.hickory...................................... 1685 100 :: ._i(__ _....... 10056!!iiiiii ::::::;i-- I_ :ii: _ :---i(Y0- I :::::- 56

SOUTH ATLANTIC

Lengleaf-slash pine .......... 614 23 t 31 46 12 31 57 47 _ 33 I ,4 87goblolly-shortleaf pine ..... 6, 815 44 39 48 35 17 57 10 ,_ 45

Oak-pine_ __ 767 67 22 56 31 _ 77 15 8. '_ 35
................. ,1 45

Oak-hickory ................ 1, 424 38 I 53 48 25 61 35_5 _ ;_ 33
Oak-gum-cypress .......... 256 35 65 . 16 58 26 46 .... /

MediUmoak.hiekoryand...............large private 517 _ 1 ii !'I

ownerships (5,000 acres

Longlcaf-slash pine ........ 438 78 64 94

Loblolly-shortteaf pine ..... 2, 329 _ 105 4 10 )_ 13
Oak-pine .................. 712 93 .... - -2- 68 30 w 97 -2- }_ 55
Oak-gum-cypress ........... 776 65 35 27 10 94 6 i_ 17

39 19

Longleaf-slash pine ........ 278 1 l 142 II 1_ 1 . I _ 2013

Loblolly-shortleaf pine ..... 720 1'_ _, X .... 16Oak-pine .................. 362 - -- "--I )1 2
Oak-hickory ................ 1,870 :::: 70 1_ ---::: 91 19 _ 6
Oak-gum-cypress .......... 86 88 6 32 88 .....

SOUTHEAST

Smalltoprivates,000acres):°wnerships(3 i 1
Longleaf-slash pine ........ ] 6, 586 37 44 _ 40 _ 31 28 32 ] 46
LobloUy-shortleaf pine ..... [ 10, 213 37 26 51 _ _ 27 23 I 7129 32 I 56
Oak-pine .................. ] 1,659 42 33 45 _ 35
Oak-hickory ............... / 4, 087 _ 42 21 1_ 43 i0 I 4741 19 [ 74
Oak-gum-cypress .......... _ 1, 648 22 55 59 25

Medium and large private L

ownerships (5,000 acres I 10, 226 (3)

and larger): ' ] 24 75 i_ I0 I 15 101 II

Longleaf-slash pine ........ 1_ _ 87 8 5 I 28

Loblolly-shortleaf pine ..... 3, 733 ) 3
Oak-pine .................. 399 1 _ 16 _ 11_ (3 28 15Oak-hickory ............... 1,109 19
Oak-gum-cypress .......... [ 1.721 [ 37 15 82 __ 21 ...... ?- 21_ 13

See footnotes at end of table.
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TABLE 77. ProflucHvity q/ recenay cu_ (:omme_c_7,_ /_/,,'e;_f [_nd in fhe United Sta, fes and Coastal Alaska, by region, forest _ype
group, ownership eta,s:5, o,n_f element:,; a] _he combined prod'ucfivity class. I953 _ ConLinued

SO UT_I EAST--Continued

i Productivity
Proportion
of total

By combined produc- By existing stocking, aU By existing stocking Existing and prospec- on which
Forest type group and Operating tivity class specms plus prospective tire stocking modi- felling age

ownership class area stocking, all species 2 fled by composition factors
were ap-

Medi- Lower Upper Medi- Lower Upper Medi- Lower Upper Medi-Upper plied
um um urn I um

............ 1....... ]

]

Per- Per- __ .... ] Per- Per- Per- [Thousand Per- Per- Per- Per- '1 Per- Per- Per-

Publicownerships: _cres ce_6 cent cent cent4 cent cent 4 ce_ 6 cent 4 cent cent cent cent t Percent
Loblolly-shortleaf pine ..... 1, 440 83 1 59 33 17 95 5 _.:_::: _ 15

.......... 40 1 95 ........ 5-
Oak-hickory ............ 964 90 7 3 43 52 _ ...... _ ..... 1--- / 97 "
Oak-gum-cypress .......... 239 80 12 8 22 61 1_ 82 13 35

WEST GULF

Small private ownerships (3
to 5,000 acres):

Longleaf-slash pine ........ 435 10 41 49 14 25 61 15 38 47 15 47 30
Loblolly-shortleaf pine ..... ,206 21 28 51 25 29 46 30 37 33 2(J 34 69
Oak-pine .................. 997 27 47 26 14 45 41 43 47 10 40 11 68
Oak-hickory ................ 035 22 67 11 22 36 42 59 46 4 49 4 71
Oak-guni-cypress ........... 876 16 60 24 16 37 47 37 52 11 30 20 72

Medium and large private
ownerships (5,000 acres

and larger):' 47 " _ 4
Longleaf-slash pine ........ ,406 77 9 14 54 17 29 " 1 77 1 14
Loblolly-shortleaf pine ..... ,984 77 19 4 46 7 18 79 19
Oak-pine ...................... 415 44 24 32 49 ] 20 31 12 25 63 25 46
Oak-hickory ............... 106 28 72 8 l 92 ........ 63 30 53

..... 44 42 44 ..... i5" 41Oak-gum-cypress ..... 107 39 ..... 17" 23 I 35 ..... 19- 38

Public ownerships:............... i: i I 1

Longleaf-slash pine ........ 274 82 17 73 26 l ....... 82 5

Loblolly-shortleaf pine ...... 368 95 _ 77 20 _ 95 2
Oak-pine .................. 185 94 78 20 94 ....................
Oak-hickory 974 45 5 :::::: 5 66 55 ----::_:.-: 45
Oak-gum-cypress ........ 141 10 54 I 36 2 36 62 33 36 20 ...... 36........... 23

I

DOUGLAS-FIR SUBREGION

]
Small private ownerships

t 66 26 8 55(10 to 5,000 acres): 2, 786 59 28 1 27 44 29 67 25Douglas-fir ................
28O 22 73 24Hemlock-Sitka spruce ..... 38 68 t 29 i 3 46

.... 88I 121........ 56
Fir-spruceP°nder°sapine ............ 2,4451 140_ 12 _)zt-. 44
Western white pine ......... 80 I00 ............................

................. ....._. _ - i Ioo :_-_-: 46........ 1 54............
t:Iarciwoods .......... .-___-:_--_-_ ,a 15 85 I 15 54 46 15 ' 85 /......... .............

Medium and large private I t

ownerships (5,000 acres _ 1and larger): i

4,204 l 86 10 / 4 ] 13Hemlock-Sitka spruce. 1 _.... 4 [ 95l 5 ........ 95 5 /......... 1 30
......................... lO0 ........

Ponderosa pine ............ ___ 19_22...... 4" 4 I00 ........ I00 ............................Fir-spruce .................. 161 I00 ............... I00 ............................

.... 12 52 46 2 i 86 ] 13 1 85 ] 14 1 17
6 69 16

.Douglas-fir ........... 6,971 1_0__ 15 I 94 I 6 1_ 6 /......... 37
I[emlock-Sitka spruce ..... 1,184

100 ........... 100 ........Ponderosa pine ............ 136 ........
Western white pine ........ 100 ......... 100 ........... 100 ........ ::-_:_-_-::[:'_-:-_:- _--:-._:-:-[::

Lodgcpole pine ....... 11 100 ........ :_60__5 ;30_" 100 :_-_-:;__: !![!!!!il[!ii!!ii[[[ i

Fir-spruce ................ 361 100 ........Hardwoods._ I ......... :.....:::_ .___-::_
PINE SUBREGION

(10 to 5,000 acres): [

Douglas-fir ................ 3054733 1, 62133 5 54 _ 8,! I 75

Ponderosa pine ............ 1, 205 31 57 23 [ 61 1! 50t 47 44 6 54

Lodgepole pine ............ 310094 ,,,6 i[ ........ 10094I 6 . . t _94[t 6_16I..... [!'---:----"-"-'-'-

Fir-spruce ................. 26 73 15 i2- _ 2' 731 27 --_ _ 73 15 i2-

Medium and large privateownerships (5,000 acres
and larger):

Douglas-fir ................ 297 85 15 34 62 , 89 I 11 86 14 I........ [ 5

........ 91 100 ___ 1 ........ 9Western white pine ........ 11 100 i
Larch ..................... 60 183 87 li .... -87- 13......... I001 ............Fir-spruce ........ 52 ..... loo ......... :::::::::::::::::::::

See footnotes at end of table.
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TABLE 77.-- Produdivify of recently c_d commercial forest land in the United States and Coastal Alaska, by region, forest type
group, ownership class, and elements of the combined productivity class, 1953 L--Continued

PINE SUBREGION Continued

Productivity
Proportion
of total

By combined produc- By existing stocking, all By existing stocking Existing and prospec- on which
Forest type group and Operating tivity class species plus pr o s p e c t iv e tire stocking modi- felling age

ownership class area stocking, all species _ fled by composition factors
were ap-

plied
Medi- Medi-Lowert_pperMedi-Lower

__ '  owo _um ...... t IamaThousand Per- Per- Per- Per- Per- Per- I Per- Per- I Per- Per-

Public ownerships: acres cent cent cent 2 cent23 cent l cenfo ce_7 13 / (') l_/ 16 2 Percen'17Douglas-fir .................. 857 82 ] 16 67 cent cent cent ] cent centHemlock-Sitka spruce ..... 25 100 ......... 100

Ponderosa pine ............ 7,029 86 _ I __.... 6i ..... _- ,oo ,_ ..... ii ........ i- s6I...... i3I ...... i-
Western white pine ........ I 110 O0 t..... lv .__ 26 165 ---i-- 90 10 ......... / 90 10 ..............Lodgepole pine ............. i 763 I ........ [........ [ 100 | ........ ]........
Larch ..................... t 534 160 [ 39 1 I 36] 1 ] 60i 39 i 1 1............

5_ 41 1 (s) ........ [ 90 iO[ (a) ]
Fir-spruce

................. 580 t 90 / 10 (_) 48 43 9 100

PACIFIC NORTIIWEST

Douglas-fir ................ 3, 091 6_
Hemlock-Sitka spruce ..... 280 64 13

57
41 37 22 73 6_ 46

i/!!!ii! :/
Ponderosa pine .................... 1. 246o 133t_ 5 11Western white pine ,_ _ 15 1_ 1_ 4 6 54

Fir-spruceL°dgep°le...............pine ......... 50 _ 94 ........ I...... (i- 94 ..... 3__
_ 31 94 ..... = ...............

Medium and large private
ownerships (5,000 acres i
and larger): i

Douglas-fir ................. 501 85 1 49 42 I 9 86 8_ _ 10[ 4 12Hemlock-Sitka spruce ..... ,o_, 95 1 44 5 4 95
91 30

Ponderosa pine ............ 346 : 111 ......... 66 30 t 4 92 8_ I 1_ /-:::::::Western white pine ........... 100 ]........ 9

Larch ..................... _ ..... ' I...... ?7. -87" __ __?!_ 19 ...... 87" "1_ t 67 [........Fir-spruce ................. 213 100 94 3 I 3 100Public ownerships:

Douglas-fir ................ 828 84 13 7 49 48]386 85 1_t 1 _Hemlock-Sitka spruce ..... 209 94 (s) 6-- 15 I 17 94 94
Ponderosa pine ............ I 165 87 12 37 32 I 1 88 87 12 | ...... i']Western white pine ........ 113 o 87 10 87 [ 10 3 o 87 / 10 l

Lodgepole pine ............ [ 774 10060...... 3_.69 69 26 ] 5 100 10060

r
Larch ..................... [ 534 58 41] 1 63 .... 39-[ ..... i-I

Fir-spruce..................I !,?__.[:Hardwoods ................ t 100 100 ................. 1_ [_._

CALIFORNIA

PSmall private ownerships ]

(10 to 5,000 acres): 43 76 23 1 75 24 1Douglas-fir ................ 261 I 75 24 1

.......... 221
Ponderosa pine._ 3_ ,_ _ 451 36 ..... i6 4x ,_ -23............Fir-spruce ..................... 60 40 [ ................. 100 ...............

Medium and large private

i
ownerships (5,000 acres 8581 15 32_0!64 ............... 0081 ]

and larger): _ I
Douglas-fir ................... 521 19 23 45 ] 81 19 19 ..................
Redwood .................. 716 90 10 26 17 90 ] 10 ........ _,_ 10 ........
Ponderosa pine ............ 1,266 85 ] 15 85 15 ........ - ..............
Western white pine ........ 85 90

10 _ 97 / 3 190 10 ........

Fir-spruce ................. 342 100 ......... 100 /........ .............. i-

Public ownerships: _ ] 7_1 25- :

Douglas-fir................ 16 78 22 78 .......Redwood .................. [ 1 ..... __..........
Ponderosa pine ............ 3, 214 71 -it- " 7t
Western white pine ........ 15035 . 86 | 14 72 _'__-_

80
770 80 / 20 '_

Fir-spruce ................. 78_2 20 47 3
i ........ ]

See footnotes at end of table.



TABLE 77..--Productivity of recently c_t com_nercz, aL _o.reef fang in _he U_ited, Statee _nd Co,_:'JLaL A-La,ska. by region, fovesf Zypv
group, ownvrJ_.ip cla_,° _nd Gemenf_ of Lhe combined productivity c_avos', .f,958 _...... Continued

:NO[Rff_HE;I_,N ROCKY MOUNTA_[N

Productivity
:Proportion
of total

lily combh,ted produc- ][{yexisting stocking, all By exkst_ng stoekk_.g Existing and prospec- on which
Forest type group and Operating tivity class species plus p r o spe c t i v e rive stocking modi- felling age

ownership class stockLng, all species 2 fled by composition factorsarea
] ........... were ap-

i plied
Upper l Medi- Lower Upper Medi- Lower Upper Medi- Lower Upper Medi- Lower

um um f per........ Per. ] Up:. _._----_./ _LU -_:_-,um t
(10 to 5.000 acres): acres cent cent cent cent cent cent cent cent cent [ cent cent cent Percent

Douglas-fir ................... 308 25 60 15 19 52 29 27 70 3 [ 27 70[ 3 50
Ponderosa pine ............ 572 14 58 28 3 85 12 ] 42 57 1 I 22 66 ] 12 28
Western white pine ........ 166 25 58 17 25 58 17 25 58 17 I 25 58 17 48
Lodgepole pine ............... 6.1 ........ 51 49 5 95 ........ 5 95 ........ ]........ 51 [ 49 92
Larch ...................... / 209 / 76 24 [.......... 65 32] 3/ 79 21 I 76 24 1........ 52
Fir-spruce ................... 12 ........ 100 ................ 100 [ ................. 100Medium and large private

ownerships (5,000 acres
and larger) : t

Douglas-fir ................ I 350 t 60 t 8 _ 32 7 ] 77 23 ........ 60 32 8 5
Ponderosa pine ............... [ 890 _ 41 / 9 I 23 12 51 49 ........ 41 50 9 2

Western white pine ........... | 373 | 19 ] 16 I 6 25 [ 19 65 16 19 65 t.6 50
Lodgepole pine ............ / 334 / 96 ]........ [ 45 1 ] 96 4 ........ 96 4 ..... -_ ............Larch ....................... I 617 ] 34 [ 7 I 84 ........ I 93 7 ........ 34 59
Fir-spruce ................. | 80 15 _ 60 6 75 [ 15 25 60 15 25 60 ............

Public ownerships: | ] f
Douglas-fir .................. | 4, 894 [ 70 | 4 28 4 I 70 27 3 70 26 4 I 8

Ponderosa pine .............. | 4, 222 [ 83 I 2 24 2 i 86 14 (_) 83 15 2 I 656 12 45Western white pine .......... | 1579 [ 12 1 44 ........ 43 12 44
Lodgepole pine ............. | 51838 [ 86 6 32 11[ 90 6 4 86 9 44 ............ i
Larch ........................... | 2,175 38 21 (_) 1 I 44 56 ........ 38 41 21 ..............

......... 39 I 34 45 21 34 45 21 ............Fir-spruce ........ 2,148 t 34 21 7

SOUTHERN ROCKY MOUNTAIN

Small private ownerships [ 1
I

(10 to 5,000 acres):
Douglas-fir ....................... 34 9 911- 94 79 21 ......... 79 21 91

7, 17. g........... ' 7t ........

Lodgepo,epine............. ,g ........ ..............Fir-spruce ...................... 17 ...........4 196Itardwoods ................ 9 100 ............................
Medium and large private i

ownerships (5,006 acres I
and larger) : 1

HardwoodsLOdgepolepine._D°uglas-fir............................. 1 802_4_ 100002_ ii!!14!i 163364 l_76 _[[[[[][! [-!I[- l_Jl(/091

eonderosapine '_7 .... 2_........ i6- _ 70_.......'_i --2_...... i6- o, ---2_....... i6.................i_
Fir-spruce ........ 213 82 ..... 18- 26 18 -- i8" 82

Public ownerships: 1_ ___½ _ 170_1.ouo, s_o.................. " ............... iiiiiii!iiiiLodgepole pine ....................... 1,666 96 31 40 98 ......... 96
Fir-spruce .................... 2, 746 91 94

.................... ] 376 77 37 68 2377 77

COASTAL ALASKA

Public ownerships: 89 11 _.. 87 13 ....................

ALL REGIONS

I , ISmall private ownerships I
(under 5,000 acres): _ _

Eastern type groups: t [

White-red-jack pine ...... 2,174 I 35 27 45 33 22 M 31 47 34 19 69
Spruce-fir ................ 2, 281 42 17 45 32 23 69 63 29 3_ 7_
Longleaf-slash pine ....... 7, 635 2933,,38 10 42 48 39 38 29 2326148Loblolly-shortleaf pine_ _ 21,654 36 43 29 28 49 47 31
Oak-pine .................. 4,133 43 27 33 34 33 53 51 30 19 50
Oak-hickory ............. 17,305 40 16 44 35 21 66 52 . 3711 49

Oak-gum-cypress ......... 4, 045 26 2120 32 48 493678 46 18 I 70
Elm-ash-cottonwood_- __ 5{'_) 37 12 ] 28 64 8 7641 55 4 I 42

Maple-beech-birch ........ 5,366 6_ 8 72 21 7 _6 17 5 5_Aspen-birch ................ 1,645 1 52 30 18 74 74 I 15 1
Western type groups:

Douglas-fir ................ } 3. 694 56 12 26 45 29 64 62 [ 31 7 52
l-Iemloek-Sitka spruce___ 280 642 41 37 22 74 29
Redwood ...................... 161 __ 32 54 14 75 691 2 4_6_

Ponderosa pine ............ , 2,409 -i_- 19 62 19 46 37 52 11[ 35Western white pine ....... 171 27 25 59 16 27 27 57 16 47
Lodgepole pine .......... 325 65 *_ 10 38 52 80 79 12 9 I 32
Larch .................... 209 76 ..... ,=I 65 33 2 [ 79 76 24 _._ ...... 52Fir-spruce 32

................. • ,_o 32 16-1 I0 81 9 I 45 _ 16 ............IIardwoods .............. 22 50 ........ 82 59 9 73 50 ....................

See footnotes at end of table.



TA_L_377.--Productivity of recently cut commercialforest land in the United States and Coastal Alaska, by region, forest type
group_ ownership class, and elements of the combined productivity class_1953 I --Continued

ALI_ I_E GIONS--Oontinued

Productivity t

Existing and prospec- Proportion

j of total

By combined produc- By existing stocking, all By existing stocking on which
Forest type group and tivity class species plus p r o s p e c t i v e tive stocking modi- felling age

ownership class stocking, all species 2 fled by composition I factors
•1 were at)-

' )wer pliedUpper Medi- Lower
urn

l

Medium and large private
ownerships (5,000 acres

Per-
Per- Per- Per- Per- cent _t Percent

and larger): 4 Thousand Per- Per- cent4 cent 9 cent 9 centEastern type groups: acres568 cent 9 cent7 t _t it 80White-red-jack pine ...... 4 58 28 2 16 4 t 42
Spruce-fir ................ 8,160 73 26 1 81 17 2 _ 12 (_) 88 12 (a) 75
Longleaf-slash pine ...... 12, 070 75 13 12 29 47 2_ _ 14 1O 75 15 10 I 1412 3 84 11 5 I 21

76 16 8 75 16 9 I 28Loblolly-shortleaf pine _ _ 11,094 _81 14 15 58 36 ,3 77 4 65 6 54Oak-pine ................ 1,416 _. 21 61 28 11
56 33 11 273130Oak-hickory ..... 4, 950 35 52 6

Oak-gum-cypress ........ 5, 6_14 36 994 366 _3 o..i._i- 17_.... 26- I ..... 3 67 91 ...... 9 19 ---'2 ............ .56

Maple-beech-birch ....... 5, 828 2_ 95 2 95 2 3 3
Aspen-birch .............. 716 95 2 3 73

Western type groups:.............. _ 14 42 14 I 9_)5

Douglas-fir 5,395 13 4 46 2 85 I 12 3 12 41 11
95 I 5 5 3OHemlock-Sitka spruce___ 1,7_

Redwood ................. 716 _ ....... 5_ _ 26 16 90t75 22103 72 2310 ......Ponderosapine___ 4,310 72 5_ 7, I13 17 _ 2o 321 5_ 13 _6 lo 40......... 469 31 _ 31Western white pine

5_ 42 53 li _i I 4 96 4

Lodgepole pine.__ 358 96 ........

....... 88 7 5 88 7 5. 3488 7 561

60 ...... 6- 84 15 93 I 7 60 ....... ii[[!67 21Fir-spruce 848
Public ownerships: !

EaStern typegroupS:spruce.fir............... 4,3197723 (3) I _ i 80i 19 ; f-_ 31 1,, 15

White-red-jack pine ...... 2,705 68 30 2 / 55 16
42 89 11 (3) 80 20 (3) 27

-5 2 72 95 J 3 93 5 2 [ 5Longleaf-slash pine. 2, 713

..... _. 1010
Loblolly-shortleaf pine__............. 3,734 _5 9 l/ 68 24 9514 95 4 1
Oak-pine ................. 1,610 7 2 71 24 97 i 1 1 7

56 _ ..... ii- 91 11
Oak-hickory 7, 535 15 1 _ 86 (3)16

Oak-gum-cypress ........ 472 _ 24 16 t 1_ _ 89 t 11 14

68 I 17 20

Elm-ash-cottonwood _ ___ 228 47 11 I ' 71 2_ _90 _410 42 47 (a)ll .......... 3iMaple-beech-birch ....... 4, 725 5 1 / 91 94 5Aspen-birch ............. 6, 646 85 15 (a) 55 44 85 1.5 13

Western type groups: 90 1018 (_) 311 _ 5714 _ 80 t 18 2 _ 31 12-- _ ........ 8Douglas-fir ............ 14,023 79

Hemlock-Sitka spruce_ _. 5,43379 I _ ...... !? 17_
Redwood .... 66 100 79 1 ........ -=

Ponderosa pine .......... 21,737907 8 [ 6 17 [ 46 373_ ............ i
Western white pine ...... 1, 842 16 46 3 46 [ 4

Fir-spruceL°dgep°le...............pine .......... 8,2786,605 7221 -] 35 5_ i4 92 I 525 (z) 42_ _ 138_i!i!iiii}i!!

Larch .................... 2, 709 42 40 I 18 / 12 87 1 1 48 t 7
7_1 31 14 74 } 19 72 7_z_ ...... 37 77 I 23 77 --Hardwoods .............. 377 77 --

The determination of size class of private ownership was based on the _ For eastern type groups, prospective stocking estimated for desirable
total commercial forest land area in the ownership, The operating area of species only.
an individual own ership is the combined area of the forest types, withit', the 3 Less than 0.5 percent.
ownership, in which some cutting was done since January 1, 1947. The 4 Excludes operating area on some large private ownerships on which access
operating area of any size class or type of ownership is the sum of the opera¢- was denied.
ing areas on individual ownerships in that size class or type of ownership, s Includes ownerships containing 3 to 5,000 acres of commercial forest land
Productivity is expressed 'as a percentage of the operating area ound to be in the East and 10 to 5,000 acres in the West.
in a high, medium, or low productivity class according to measurement of
the four elements taken into account in arriving at a combined productivity
index.
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TABLE 78.---Estimated domestic consumption and domestic outpul oj"Hm5er product_ in _e United Stales and Coa_.al Alaska

by softwoods and hardwoods, 1952, and projections of domestic demand and do_nes_ic o_tpuL 1975 an4 2000

Projections of domestic output
Projections of domestic demand t

Do-
mestic l-Standard unit of

Product and species group measure " 1975 2090 output, 1975 29091952 _

Lower Yledium[ Upper ! Lower iCiedi_ Lower Medium Upper
[

Saw logs (for lumber, tim- Million MiUion IMillion Vlillion l Million Million I Million Million
bars, sawn ties, etc.): units units I units units I units units I units units

Softwood ................... Bd.-ft. lbr. tally ........ 41,100 58,900 ] 67, 000 31, 33, 900 39, 590 38, 209 I 56,000 64,100
Hardwood ......................... do .................. 13,709 20,100 123,000 8, 10,700 13,009 13,600120,000 I 22,_

L ]
Pulpwood: 16

Softwood ..................... Standard cords ......... 67 74 I 89 _ 35 40 53 60 75

Hardwood ..................... do ...................... 23 26 i 36 18 22 25 35
Total_.........................do..................... 90 i_, 125 _ ---_i-l--_--5_----_--_i_

Veneer logs and bolts:

Softwood .................... _ Bd.-ft. log scale ....... 4, 920 6, 000 I 7, 000 1, 1,100 I 3,1,250790 4,1,850720/ 2,5'800270 6,2,900770

_ardwood........................do................. 2._8o3,00oI 3,_o -4 1W._-_7/-7_Total' .......................... do.................... I 7._00 9.000'1_1 2, ,370 -5.040
I

CooperagesoftwoodlOgsand bolts: Bd.-ft. log scale ] .I.................... 152 200 152 200
...... ........ 358 400 | 358 400 |tIardwood .................. do .....................

.................................51oI---_ --_'_Total..... do.......... ......_l " _ _l
Piling: ----I .......... [

Softwood ................ Linear feet ....... 40 53 40 I
Hardwood ................................ do ......... 5 6

Total .................... do .......... 45 59 45

t)oles:
Softwood ......................... Pieces ................. 4.8 6. 4 4.8 , _ _

IIardwood ...................... do ..................... 1 .1 Million Million Million .1 Million Million Million
Total ............................. do ................ 4.9 1 6.5 CU.ft. j cu. fl. ] cu. ft. 4.9 Cu.ft. cu. ft. I CU.ft.

- _ (Not allocated to (Not allocated to
Posts (round and split): product)

Softwood ........................ do ................... 140 105 580 725 870
IIardwood ....................... do .................. 260 232 580 725 ] 870

!

Total ........................... do ................... 337 400 337 1,160 1,450 1, 740

lIewn ties:
Softwood ......................... do ..........................
Hardwood .......................do ..........................

Total ........................... do ........................... -

Mira; timl_ers (round):
Softwoed ................. Cubic feet .............. 20 26
Hardwood ........................ do ................... 67 79

Total .......................... do .................. 87 105

Other industrial wood:
Softwood ............................ do ............... 157 175
l:Iardwood ...................... do ............ 157 175

...... do ................. 227. 0 314 350
......................... 5P,llion I Million l Million

Total

units [ units I units
Fuelwood:S 18 18 15 I 15 ]

Softwood ................. Standard cords ........ ] 31.1 t 16 10 I 10 I 15

tIardwood ...................... do ................. 27. 5 ] 16 I 10
Total ......................... do ............... _ 34 34 t_- ----_/----_ 25

See section on Future Demand for Timber for basic assumptions govern- alent of woodpulp and paper less net additions to pulpwood stocks of 900
ing lower, medium, and upper pro)actions of demand. 1975 and 2000. thousand cords, 1952; 14 million cords net imports of pulpwood and pulpwood

Units are those commonly used by the Bureau of the Census, the trade, equivalent of woodpulp and paper, 1975, and 15 million cords in 2000.
or other agencies reporting volume of output or consumption. _ Includes 1S0 million board-feet net imports of veneer logs and bolts or

Estimates of apparent consumption based on estimated production, less veneer-log equivalent of veneer and veneer products, 1952; 639 million board-
exports plus imports and changes in domestic stocks, feet in 1975 and 930 million board-feet in 2000.

Includes 1,752 million board-feet net imports of lumber plus 200 million r Includes such produc¢s as box bolts, shingle logs and bolts, excelsior bolts,
board-feet net withdrawals from lumber stocks. 1952; and 3 billion board-feet turnery, dimension and handle stock, chemical wood, split stakes and shakes,
net imports of lumber, 1975 and 2000. and miscellaneous farm timbers.

Includes I1.2 million cords net imports of pulpwood and pulpwood equiv- _ For domestic and industrial use.



APPENDIX--BASIC STATISTICS 623

T Am_E 79.---E,_timated domestic consumption of roundwood in the United States and Coastal Alaska by product and by softwood_
and hardwoods, 1952, and projections of domestic demand, 1975 and 2000 1

Projections of domestic demand

Domestic
Product and species group consumption 1975 2000

1952

Lower Medium Lower Medium Upper

Saw logs (for lumber, timbers, sawn ties, etc.): Million cu. ft. Million cu. ft. Million cu. ft. Million cu. ft. Million cu. ft. Million ca. ft.
5,186 5, 444 6, 368 6, 309 8, 850 9, 877Softwood ...........................................................

Hardwood ........................................................ 1,233 1,696 2, 015 2, 240 3, 240 3, 701

Total 2............................................................... 6, 419 7,140 8, 383 8, 549 12,090 13, 578

Pulpwood:
Softwood ............................................................... 2, 384 3, 416 3, 852 4,714 5,107 6,117
IIardwood ........................................................... 313 1,282 1,412 1,800 2, 018 2, 808

Total _............................................................ 2,697 4, 698 5, 264 6, 514 7,125 8, 925

Veneer logs and bolts:
Softwood ............................................................ 262 5('_) 631 800 910 1,058
tIardwood ........................................................ 189 300 315 501 568 666

Total 4.................................................................... 451 8(10 946 I, 301 1,478 1,724

Cooperage logs and bolts: ]Softwood ........................................................ 26 32 41 !

Hardwood ............................................................ 47 65 68

Total ......................................................... 73 97 109

Piling:
Softwood ............................................................ 26 27 34
tIardwood ......................................................... 2 3 3

Total ................................................................ 28 30 37

Poles:
Softwood .......................................................... 87 66 87
Hardwood ....................................................... 1 1 1

Total ............................................................ 88 67 88
Not allocated to product

Posts (round and split): I
Softwood ............................................ 69 66 86 505 586 I 703tlardwood ............................................ __ "-------__ __---- 125 109 138 538 641 770

224 1,043 1,227'1: 1,473194 175Total
1_

Hewn ties:
Softwood ............................................................ 23 ............................
Hardwood ........................................................ 44 .............................

Total ................................................................ 67 .............................

Mine timbers (round):
Softwood .......................................................... 19 20 26
Hardwood ......................................................... 62 67 79

Total ............................................................... 81 87 105

Other industrial wood: 6
Softwood .......................................................... 76 104 112
Hardwood ............................................................ 92 115 120

Total ........................................................... 168 219 232

Total all industrial wood: [ 1_-

Softwood ...................................... 8,158 9, 735 Ii, 237 12, 328 15, 453 17, 755
Hardwood ................................... ----- _-.__-__ _ __ __ _--_ 2,108 3,638 4,151 5,079 6,467 7,945

Total ............................................................. 10,266 13, 373 t 15,388 17,407_] 21,920 25,700

Fuelwood:Softwood .................................. 476 180 180 1,54 154 15I
Hardwood ................................... _ _ _---_-- _--_ 1,532 638 638 365 365 365

Total ........................................................ 2, 008 818 818 519 " 519 519

Total all timber products:
Softwood ................................... 8, 634 9, 915 II, 417 12,482 15,607 17,909
Hardwood ............................... _--_---__ _-_ _---_-- ____ 3,640 4,276 4,789 5,444 6,832 8,310

Total........................................................... 12,274 14,1911_-16,20_I' ------ 17, 926 22,439 26, 219
i

See section on Future Demand for Timber for basic assumptions govern- a Includes 874 million cubic feet net imports of pulpwood and pulpwood
ing lower, medium, and upper projections of demand, 1975 and 2000. The equivalent of woodpulp and paper 1952; 1,092 million cubic feet in 1975 and
roundwood (logs and bolts) includes only that cut directly from trees. Plant 1.170 million cubic feet in 2000.
residues utilized for sueh products as pulpwood."other industrial wood," 4 Includes 29 milUon cubie feet net imports of veneer logs and bolts or
and fuelwood are part of the roundwood volume principally of saw logs and veneer-log equivalent of veener and veneer products 1952; 99 million cubic
veneer logs and bolts. Volumes are in cubic ieet excluding bark. feet in 1975 and 147 million cubic feet in 2000.

Includes 273 million cubic feet saw-log equivalent of net imports of lumber 5 Includes such products as box bolts, shingle logs and bolts, excelsior bolts,
1952, and 470 million cubic feet saw-log equivalent of net imports of lumber mrnery, dimension and handle stock, chemical wood, split stakes and shakes,
in 1975 and 2000. and miscellaneous farm timbers.
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TABLE 80.- Esti'maIed Iimbe_" cut in tize :U:_'uit<,d ,SIaies ar_,d C'oa_?la2 i[,ast,:a _"!i p;,'odzzci cz'zzd, nq)'f,_+o,)dx and b,arduJood,% I952,
_znd projections of Limber cu_ _"om []ro'mzng ,vLoctc end Live ,:_aw_i._y,,.bcr. ;;:?75 and 20()I_ L

(?,rowing stock Live sawtim oct

Projections of timber cut 2 l'rojeetions of timber eu_ ':
Product and species grotll)

Timber Timber

cut 1975 2000 cut 1975 Lower M%O0med_u

1952 1952 -_.

Lower Medium Lower Medium Upper

Saw logs ,for lumber, tim- Million Million Million, J],lillioTi Million Million bd_-fl_Milli°nz_idl.1,__t Millionbets, sawn ties, etc.): cn. ft. ¢u. ft. eu. ft. bd.-ft, bd.-ft, bd.-ft, bd.-ft.
Softwood .................. 5, 214 5, 438 6, 203 28, 890 30, 827 35.'950 I 34.786 50, 990 58. 330

lIardwood .................. _ t, 607 .... ___1'924 2, 216 7. 746 9. 878 .......12, 000 .___12,52.4 ______18'470 I 21, 137
Total .............................. 6, 821 7,362 8, 419 36. 636 40. 705 47. 950 47, 310 --69_460 I 79, 467

Pulpwood:softwood..................... 4, 252 [ 5 285 7,897 8, 980 11, 175
1' 2, 596 2. 955 4, 130IIardwood ................... 441 .936

....
Veneer logs and bolts:

4,767 5,ss8I 6,868
Softwood. 3, 300 __2,359..____ 2, 896Hardwood .... ._l.399 3, 532

Total_. I 7,126 S.-_ 1 _ ]-_
Cooperage logs and bolts:

Softwood ..........
llardwood .....

Total ............ __._ 516 i 728
Piling:

Softwood_ 148
I[ardwood .... 11

Total ..................... " 157 176

Poles: 466 354Softwood ............................ 69
Il.ardwood ......... 1 4 6

Total ........................ 70 " 4_ --_--
Not allocated to product ---- -----:------ Not allocated to product

Posts (round and split):
Softwood ...................... 48 69 j 71 2, 827
Hardwood 80 149 t 93

t 426 t 538 I 645 1,885 I 2, 357 l

568 630 755 1,5191:_899 i__. 2,279-_ _IW _ 164 5,!06Total ............. 128 / ___ 3, 404 4, 256 t

IIewn ties: [ --

l

Softwood .......
Hardwood ...................

Total ......................... ...........

Mine timbers (round): 46 61Softwood ..................... 20 41
l[ardwood ................ 62 59 73 t 81i

.... --_ " 119 -- 142
Total .............. 77 82 _ __ ---_

Other industrial wood: ....................

Softwood ................... 60 t 81 215 287 378

1lardwood ................... 98 118 [ 301 363 404

Total .............................. 158 I 199 516 t 650 782Total all industrial wood: a

Softwood ................... 7,244 I 8, 209 10, 213 12,890 15,133 35, 951 40, 517 ] 47, 277 l49, 335 I 68,185 79, 200

lIardwood ........... 2,509 [ 3, 629 5,118 6, 497 7,911 I 1O,643 14,305 I 16, 985 18, 998 26, 220 31, 078

Fuelwood:T°tal.......... _,753 11,928 ---l_i ---_- --_" 0-_:--_:= iI:='-_46'-5_- ----54_2---'-64,--___--_ -'-_-_- --94,-_5 1_
95 I 595 343 343 225 ] 225 225Softwood .......... 243 t 104 95 95 ]

tIardwood .................... 761 I 395 231 231 231 I 1,651 [ 825 I 825 450 450 450
Total.......................... --- 326/..... _----_--2,24_ _;---_ - 675.... --_ ---_

tTotal all timber products: I
Softwood ..................... 7487 I 8403 10.308 [ 12,985 15,228 36,546 40,860 I 47,620 49,560 I 68,410 79,425
Hardwood ....................... 3:270 4:024 5, 349 6, 728 8,142 I 12,294 I 15,130 I 17, 810

I--;_7_---29.008---;5,--_ 1_.;;;Total ........................... -101757- --127_ --_5_657 ---19.-_ ---23, 3_ --_8.-_40 --55.-_- 19,448 26, 670 ] 31,528

See section on Future Demand for Timber for basic assumptions govern- feet (roundwood) excluding bark and for live sawtimber in board-feet log
ing lower, medium, and upper projections of demand, 1975 and 2000. scale, International 1/4-inch rule.

Volume of forest growing stock and live sawtimber that would have to be _ Includes such products as box bolts, gurnery, dimension and handle
cut from domestic forests go meet projections of domestic demand for timber stock, shingle logs and bolts, excelsior bolts, chemical wood, split stakes and
products in 1975 and 2000. Timber cut of growing stock is expressed in cubic shakes, and miscellaneous farm timbers.



APPEnD, IX BASIC _"Aff_IST_CS 6_5

TABLE 81.--Estimated domestic consumption, domestic output of timber products, and domestic timber cut in the United States

and Coastal Alaska, by product groups, 1952, anti projections of domestic demand, output, and timber cut, 1975 and 2005

SOFTWOODS

1975 2000

Item Standard unit of measure _ 1952 ,

I Medium Lower Medium UpperLower t ............

....... Million MillionMillion Million Million Million
All industrial wood: units units units units I units units

Domestic consumption or demand ............ Cubic feet roundwood ........... 8,158 9, 735 11,237 12, 328 15, 453 17, 755
Timber products output from roundwood ......... do ................................. 7, 046 8, 246 9, 748 10, 749 ] 13, 874 16,176
Timber cut:

Growing stock ................................ do ................................ 7, 244 8, 299 9, 453 10, 213 12, 890 15,133
Live sawtimber ..................................... do ................................ 6, 417 7,254 8, 256 8, 869 11, 185 13, 047

Board-feet .......................... 35, 951 40, 517 47,277 49, 335 68,185 79, 200
Fuelwood: 3

Domestic consumption or demand .......... Standard cords .................. ' 31. ,_ 18.0 18. 0 15.0 15. 0 15. 0
Timber products output from roundwood ........... do ............................ 6. 2. 3 2. 3 2. 0 2. 0 2. 0

Timber eu_: 95 95 95Growing stock ........................... Cubic feet roundwood .......... 243 104 104
Live sawtimber ................................ do ...................... 144 _ 68 at 47 47Board-feet ................ _- ____ 595 3 343 225 225 225

&ll timber products: 9, 12, 482 15,607 17, 909
10, 903 14,028Domestic consumption or demand .......... Cubic feet roundwood .......... 8, 634 915 11,417

Timber products output from rotmdwood ............ do .............................. 7, 522 8, 426 9, 928 16, 330
Timber cut:

Growing stock ................................... do ............ 7, 487 8,403 9, 557 10, 308 12,985 15, 228
Live sawtimber .............................. do ............................. t 6, 561 7,322 8,324 8, 916 11,232 13,094Board-feet ..................... 36. 546 40, 8(_) 47, 620 49, 560 68, 410 79, 425

[IARDWOODS

All industrial wood: 7, 945
Domestic consumpt ion or demand.. Cubic feet roundwood ........... 2, 108 3, 638 4, 151 5, 079 6, 467
Timber products output from roun(iwooci- ___'- ...... do ...................... 2, 044 3, 466 3, 979 4. 871 6, 259 7, 737
Timber cut:

Growing stock ......................................... do ...... 2, 509 3, 629 4, 042 5,118 6, 497 7, 911
Live sawtimber ............................... do .......... -___-_ 2, 113 2, 818 3, 126 3, 809 4, 819 5, 749

Board-feet ...................... 10,643 14. 305 16,985 18,998 26, 220 31, 078

Fuelwood: 3 16. 0 16. 0 10.0 10.0 10. 0
Domestic consumption or demand ........... Standard cords ................. 27.5
Timber products output from roundwood .... l...... do ......................... 21.0 8. 8 8. 8 5. 0 5.0 5. 0
Timber cut: 231 231

Growing stock .............................. Cubic feet roundwood ......... 761 395 395 231
Live sawtimber ................................. do ............................. 394 193 193 106 106 106

Board-feet ......................... 1,65l 825 825 450 450 450

All timber products: 6, 832 8, 310
Domestic consumption or demand ............ Cubic feet roundwood ........... 3, 640 4, 276 4, 789 5, 444
Timber products output from roundwood ........... do ........................... 3, 576 4,104 4, 617 5, 236 6, 624 8,102
Timber cut: 6, 728 8,142

Growing stock ................................. do ......... 3, 270 4, 024 4, 437 5, 349
Live sawtimber ..................................... do .......... _._-____'-"__ _'-____ 2, 507 3, 011 3, 319 3, 915 4,925 5, 855

Board-feet ..................... 12, 294 15,130 17, 810 19,448 26,670 31,528

ALL SPECIES

All industrial wood: [
Domestic consumption or demand ........... Cubic feet roundwood ......... _ 10, 266 I 5 13, 373 _ 15, 388 _ 17,407 _ 21,920 _ 25, 700
Timber products output from roundwood .......... do ........................... 9, 090 I 11,712 13, 727 15,620 20,133 23, 913

Timber cut: 9, 753 11,928 13,495 15,331 19, 387 23, 044Growing stock ................................. do .........................
Live sawtimber .................... do ........................ 8, 530 I0, 072 11,382 12,678 16, 004 18, 796

............ Board-feet ...................... 46, 594 54, 822 64, 262 68,333 94, 405 110, 278

Fuelwood: 3 34. 0 25. 0 I 25. 0 25. 0
Domestic consumption or demand .............. Standard cords .................. 58.6 34. 0
Timber products output from roundwood ......... do ........................... 27.2 11.1 11.1 7. 0 7. 0 7. 0
Timber cut: 499 ] 499 326 [ 326 326

Growing stock ................................ Cubic feet roundwood .......... 1,004 I

Live sawtimbe-. ............................... ]_oard ............................. 2, 543_' 261 261 153 i 1,53 153
r d°:feet ........................ 1,168 1,168 675 I 675 675

4 _ 16 206 *_17, 926 [ 622, 439 _ 26, 219All timber products: 12, 274 5 14,191

Domestic consumption or demand .......... Cubic feet roundwood .......... 141545 16, 139Timber products output from roundWood_ - --_ ..... do .......................... 11,098 12.530 20, 652 24. 432

Timber cut: t ]t13(39415'65719'7131 23,370

Growing stock ...................................... (!o........................... 10,757 12,427

Live sawtimber ............................ _oara_-f_e-t_..................... 9, 068 10,333 ll', 643 12, 831 16,157 18, 949. _...................... 48. 840 55, 990 65, 430 69, 008 95, 080 110, 953

See section on Future DemandFor Timber for basic assumptions govern- 4 Includes 1,176 million cubic feet representing 1,752 million board-feet netimports of lumber, 11.2 million cords net imports of pulpwood and pulpwood
ing lower, medium, and upper projections of demand, 1975 and 2000.

2 Cubic feet excluding bark" standard cords (128 cubic feet) including bark; equivalent of woodpulp and paper, and 180 million board-feet net imports
board-feet log scale, International _-inch rule. ;Domestic ` consumPtion or of veneer logs and bolts or veneer-log equivalent of veneer and veneer products.
demand include the cubic-foot roundwooa equivamn_ oi ne_ imports ol ram- _ Includes 1,661 million cubic feet representing 3 billion board-feet net
bet, pulpwood, woodpulp and paper, veneer logs and bolts, and veneer and imports of lumber, 14 million cords net imports of pulpwood and pulpwood
veneer products. Timber products output from rotmdwood is expressed equivalent of woodpulp and paper, and 630 million board-feet net imports
in cubic feet for all industrial wood and for all products combined, and in of veneer logs and bolts or veneer-log equivalent of veneer and veneer products.
standard cords for fuelwood which is exclusive of the volume derived from 6 Includes 1 787 million cubic feet representing 3 billion board-feet net
slabs, edgings, veneer cores, and other plant residues; such plant residue imports of lu_ber, 15 million cords net imports of pulpwood and pulpwood
material is accounted for in roundwood products other than fuelwood, equivalent of woodpulp and paper, and 930 million board-feet net imports

3 For both domestic and industrial use. of veneer logs and bolts or veneer-log equivalent of veneer and veneer products.





DEFINI[TIONS '

Acceptable plantation. A plantation that has Chaparral land area. Lands supporting heavily
at least tile following number of planted trees per branched dwarf trees or shrubs, usually evergreen,
plantation acre at the end of the fifth year after the crown canopy of which covers more than 50 per-
planting: cent of the ground and whose primary value is

Tr_, watershed protection. The more common chap-
All eastern species ............................................... 400 arral constituents are species of Quercus, Cerco-
Engelnlann spruce and lodgepole pine .................. 300 car,)us, (;arrya, Ceanothus, Arctostaphylos, and
Other western species ......................................... 200 Adenostoma. Types dominated by such shrubs

All timber products consumed (r6undwood as Artemisia, Opuntia, Purshia, Gutierrezia, or
basis). Total volume of timber consumed in a semidesert species are not commonly considered
specifed period, in terms of log and bolt volume, ehaparrM.
Includes roundwood equivalent of net imports of Commercial forest land area. See torest land
semifinished and finished timber products such area.
as lumber, woodpulp, arid paper. Commercial species. Tree species considered in

Allowable cut. The volume of live sawtimber determining stocking and growing stock. In-
and growing stock that can be cut during a given eludes species px'esently or prospectively usable for
period while building up or maintaining sufficient commercial timber products; excludes so-called
growing stock to meet specified growth levels, weed species such as sassafras, hawthorn, and

All-timber volume. Net volume in cubic feet ironwood.
of live and salvable dead sawtimber trees and pole- County and municipal ownership. See Owner-
timber trees of commercial species, and cull trees ship.
of all species, from stump to a miniInum 4.0-inch Cropland. See Land area.
top inside bark. Includes bole only of softwoods Cull trees. Live trees of sawtimber or pole-
but both bole and limbs of hardwoods to a mini- timber size that are unmerchantable for saw logs
mum 4.0-inch diameter inside bark. Also given now or prospectively because of defect, rot, or
in standard cords, species.

Bureau of Land Management ownership. See Sound cull trees. Live trees of sawtimber or
Ownership. poletimber size which meet regional specifca-

Catastrophic timber mortality. The net volume tions of freedom from rot, but will not make at
removed from live sawtimber or growing stock on least one merchantable saw log now or prospec-
commercial forest land during a specifed period tively (according to regional specifications)
through death from natural causes of extreme because of roughness, poor form, or species.
severity. The loss in volume is of sutticient Rotten cull trees. Live trees ot sawtimber or
quantity to cause a major dislocation of forest poletimber size which fail to meet regional
management and timber utilization plans for a specifications of proportion of sound volume to
State or region. Examples of catastrophes: An total volume.
unusually severe insect attack, an extraordinary Diameter classes. A classification of trees
windstorm such as the New England hurricane or based on diameter of the bole, outside bark, meas-
a holocaust such as the Tillamook burn. A ured at breast height (4}/2feet above the ground).
catastrophe is characterized by its unpredictable D.b.h. is the common abbreviation for "diameter
nature, suddenness and concentration of occur- at breast height." Two-inch diameter classes,
rence, and extreme quantity of destruction, of which the even inch is the approximate mid-
Although the loss usually is suffered in less than a point, are used. For example, the 6-inch class
year, it mav extend over more than a year, as in includes trees 5.0 to 6.9 inches in d. b. h., the 12-
insect attacks. Past losses are considered catas- inch class includes trees 11.0 to 12.9 inches in
trophic if the individual occurrence resulted in an d.b.h.
annual mortality greater than the net annual Disposable personal income. All monetary in-
growth of the affected State or region in 1952. come received during a specified period by indi-

vidual persons qfter payment of direct personal
taxes.

Assembled by John R. MeGuire.
Special terms used in describing the world timber Farm ownership. See Ownership.

situation are defined under that heading, p. 344. Federal ownership. See Ownership.
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Fire pretectien s_atus° k d_ssi_ic_,_tio_,of e<_m- tion of the prc_se>,s_,_'eecover The m_]or forest
inertial and nor_comme_'cisl forest l_snds ,_e.quJri.ng type grot:ips used :i:t_t.his }{eview eon.sis_s of groups
protection from fire, according to the degree of of locM_orest cover types _ne forest type group
protection given them. names indicate the predominant species except

Protected. in the redwood and western white pine type
Class 1. Prot;eetion adequate _o meet the groups. Predominance is measured in terms of

fire situation in worst years and u_der serious cubic volume in sawtimber aI).d poletimber stands
peak loads, and number of trees in seedling and sapling stands.

Class 2. Protection adequate to meet the When none of tile indicated species comprise 50
average fire situation but failures likely in percent or more (20 percent or more in the redwood
worst years and under peak loads, and western white pine type groups), the stand is

Cla_s 3. Protection adequate to meet the typed on the basis of plurality of cubic volume or
fire situation in easy years but failures fi'e- number of trees. The major forest type groups
quent in average or worse years, found on commercial forest land and reserved non-
Unprotected. No protection given, commercial forest land are listed below.

Forest industries. See Ownership. Major western forest type groups.
Forest land area. Includes (a) lands which are Douglas-fir. Forests in which 50 percent

at least 10-percent stocked by trees of any size or more of tile stand is Douglas-fir, except
and capable of producing timber or other wood where redwood, sugar pine, or western white
products, or of exerting an influence on the climate pine comprises 20 percent or more. in which
or on the water regime; (b) land from which the ease the stand would be classified as redwood
trees described in (a) have been removed to less or white pine type group.
than 10-percent stocking and which [lave not been Hemlock-sitka spruce. Forests in whieh
developed for" other use; (c) afforested areas" and 50 percent or more of the stand is western
(d) chaparral areas. Does not include orchard hemlock, Sitka spruce, or both.
land. The minimum area that qualifies as forest Redwood. Forests in which 20 percent or
land is 1 acre in the East and 10 acres in the West. more of the stand is redwood.
Roadside, streamside, and shelterbelt strips of Ponderosa pine. Forests in which 50 per-
timber, in addition to meeting the above require- cent or more of the stand is ponderosa pine,
ments, must be at least 120 feet wide to qualify as Jeffrey pine, sugar pine, limber pine, Arizona
forest land. pine, Apaehe pine, or Chihuahua pine, singly

Commercial forest land area. Forest land or in combination except where western white
whieh is (a) producing, or physically capable of pine or sugar pine comprises 20 percent or
producing, usable crops of wood, usually saw- more, in which ease the stand would be elassi-
timber, (b) economically available now or pros- fled as white pine type group.
peetive!y, and (e) not withdrawn from timber Western white pine. Forests in which 20
utilizatmn, percent or more of tile stand is western white

Noncommercial forest land area. Forest land pine or sugar pine.
(a) withdrawn from timber utilization through Lodgepole pine. Forests in which 50 per-
statute, ordinance, or administrative order but cent or more of the stand is lodgepole pine.
which otherwise qualifies as commercial forest Larch. Forests in which 50 percent or
land, or (b) incapable of yielding usable wood more of the stand is larch except where west-
products, usually sawtimber, because of adverse ern white pine comprises 20 percent or more,
site, or so physically inaccessible as to be un- in which ease the stand would be classified as
available economically in the foreseeable future, white pine.Reserved forest land area. Productive or

unproductive public forest land set aside by Fir-spruce. Forest.s in which 50 percent
statute, ordinance, or administrative order for or more of the stand is true fir (Abies spp.),
parks, monuments, wilderness areas, and Engelmann spruce, Colorado blue spruce, or
other" special uses. mountain hemlock, singly or in combination,

Unproductive forest land area. Forest land except where western white pine comprises 20
incapable of yielding usable wood products, percent or more, in which case the stand would
usually sawtimber, because of adverse site, or be classified as white pine.
so physically inaccessible as to be unavailable Pinyon pine-juniper. Forests in which 50
economicall3r in the foreseeable future. In- percent or more of the stand is pinyon pine,
eludes chaparral land, in the West. Unpro- Digger pine, Coulter pine, juniper, or cypress,
ductive forest land area includes lands that singly or in combination.
are productive in grazing, watershed, recrea- Hardwoods. Forests in which 50 percent
tional, and wildlife uses. or more of the stand is hardwood species,

Forest type groups. A classification of forest except where western white pine, sugar pine,
areas based upon the predominant species composi- or redwood comprises 20 percent or more, m
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which case the stand would be classified as Fuelwood (roundwood basis). All fuelwood
white pine or redwood, cut directly from trees or parts of trees, including

Major eastern forest type groups, that cut from dead and cull timber as well as from
White-redojack pine. Forests in which 50 growing stock.

percent or more of the stand is eastern white Gross national product (GNP). The estimated
pine, red pine, or jack pine, singly or in corn- total output of all goods and services during a
bination. Common associates include hem- specified period (usually one year) expressed in
lock, aspen, birch, and maple, dollars; may be in terms of the year-to-year buying

Spruce-lir. Forests in which 50 percent or power of the dollar, or in constant dollars at their
more of the stand is spruce or true firs, singly buying power as of some specified year. Gross
or in combination. Common associates in- national product in constant dollars is an index of
elude white-cedar, tamarack, maple, birch, the quantity output of all goods and services,
and hemlock, valued at prices of the specified year.

Longleaf-slash pine. Forests in which 50 Growing stock. Net volume in cubic feet of
percent or more of the stand is longleaf or live sawtimber trees and live poletimber trees
slash pine, singly or in combination. Corn- from stump to a minimum 4-inch top (of central
mon associates include other southern pines, stem) inside bark. The volume of this material is
oak, and gum. also measured in standard cords, outside bark.

Loblolly-shortleaf pine. Forests in which Growth.

50 percent or more of the stand is loblolly Net annual growth of sawtimber. The
p!ne, shortleaf pine, or other southern yellow change, during a specified year, in net board-foot
pines _excepting longleaf or slash pine), volume of live sawtimber resulting from natural
singly or in combination. Coinmon associates causes exclusive of catastrophic losses.
include oak, hickory, and gum. Net annual growth of growing stock. The

Oak-pine. Forests in which 50 percent or change during a specified year in net cubic-
more of the stand is hardwoods, usually foot volume of growing stock resulting from
upland oaks, but in which southern pines natural causes exclusive of catastrophic losses.
make up 25-49 percent of the stand. Corn- Also given in standard cords.
mon associates include gum, hickory, and Ingrowth of sawtimber. The net volume of
yellow-poplar, trees that reach minimum sawtimber size

Oak-hickory. Forests in which 50 percent (eastern softwoods, 9.0 inches d. b. h.; wester.n
or more of the stand is upland oaks or hickory, softwoods and all hardwoods, 11.0 inches
singly or in combination, except where pines (t. b. h.) during a specified year.
comprise 25-49 percent, in which case the Ingrowth of growing stock. The net volume
stand would be classified oak-pine. Corn- of trees that reach minimum poletimber size
mon associates include yellow-poplar, elm, (5.0 inches d. b. h.) during a specified year.
maple, and black walnut. Gross growth. Net annual growth plus annual

Oak-gum-cypress. BottonMand forests in mortality.
which 50 percent or more of the stand is Needed growth. The net annual growth, on
tupelo, blackgum, sweetgum, oaks, or south- commercial forest land, of timber that would
ern cypress, singly or in combination, except meet a specified future level of timber demand
where pines comprise 25-49 percent, in which plus a margin for catastrophic losses, new forms
case the stand would be classified as oak-pine, of wood use and losses of commercial forest
Common associates include cottonwood, wil- land to other uses. Needed growth and timber
low, sycamore, beech, and maple, removal are the same quantity on a national

basis, but for an individual species group needed
Elm-ash-cottonwood. Forests in which 50 growth is the proportion of total national needed

percent or more of the stand is elm, ash, or growth which can be contributed by a species
cottonwood, singly or ill combination. Com- group on the basis of its realizable growth.mon associates include willow, sycamore,

Realizable growth) The net annual growth
beech, and maple, of timber that would be attained if the better

Maple-beech-birch. Forests in which 50 present-day forestry practice in the various
percent or more of the stand is maple, beech
or yellow birch, singly or in combination. 3 In the plans and review draft, realizable growth was
Common associates include hemlock, elm, defined as growth that it would be practical to attain if
basswood, and white pine. all forest land was managed as extensively as justifiedunder specified assumptions as to future prices and other

Aspen-birch. Forests in which 50 percent economic conditions. However, in making estimates of
or more of the stand is aspen, balsam poplar, realizable growth, the most practical guide available was
paper birch, or gray birch, singly or in corn- the growth that would be attained if the better present-day forestry practices in the various regions were extended
bination. Common associates include maple to all commercial forest land. The definition has therefore
and balsam fir. been revised to reflect procedures actually used.
4:'9296 O--58 41



regions were extended _o _1.](:om_:_rc:ia_ forest years of ag_ a._d older tI_A is or could be expected
land. to be: (a) _)rod_.ctively engaged in civfii_n eco-.

a_ct_w_y of alI kinds° (b) serving i_ ti_eGrowth deficie_eyo See (]r'ow_h i_pact aomic ° '_
Growth impact° Mortality plus growth loss. Nation's armed forces, and (c) ou_ of employment

(See section on "Forest Protection," p. 185.) but available for and willing t:o accept employment.
Mortality. The net board-foot volume re- Land area. Includes dry la:nd and land tempo-

moved from live sawtimber, or the net cubic- rarily or partially covered by water, such as marsh
foot volume removed from growing stock, lands, swamps, and river flood plMns (omitting
during a specified year through death from tidal flats); streams, sloughs, estuaries, and canals
natural causes, exclusive of catastrophic losses, less than one-eighth of a statute mile in width;

Growth loss. Growth deficiency plus toss of and lakes, reservoirs, _nd ponds having less than
accumulated growth. 40 acres of area.

Growth deficiency. Timber loss due to Forest land. See 2brest land area.
(a) delay in restocking or deficiencies in Cropland in farms. Includes cropland har-
stocking resulting from damage by insects, vested and cropland not harvested and not pus-
disease, animals, fire, or adverse weather, lured, as defined in the 1950 Census of Agricul-
and (b) the reduction in growth due to changes lure as follows:
in timber type, defoliation, reduction of tree Cropland harvested. This includes land
vigor, increase in cull percent, or deterioration from which crops were harvested; land from
of site due to such destructive agents, which hay (including wild hay) was cut; and

Loss of accumulated growth. The effect land in smM1 fruits, orchards, vineyards, nurs-
on present and prospective yields of live saw- eries, and greenhouses.
timber or growing stock due to mortality Cropland not harvested and not pastured.
(caused by such agents as fire, insects, disease, This includes idle cropland; land in soiMm-
animals, and adverse weather) of poletimber provement crops only; land on which all crops
trees, saplings, and seedlings in the case of failed; land seeded in crops for harvest after
sawtimber yields, and saplings and seedlings 1949; and cultivated summer fallow.
in the case of growing-stock yields. Pasture and range in farms. Includes crop-

Hardwood limbs. The limbs of live sawtimber land used only for pasture and other pasture,
hardwood trees and sawtimbcr-size cull hardwood as defined in the 1950 Census of Agriculture as
trees to a minimum diameter of 4.0 inches inside follows:
bark. Cropland used only for pasture. Includes

Hardwoods. In the United States and Coastal rotation pasture and all other cropland that
Alaska, dicotyledonous (usually broad-lea.ved and was used for pasture.
deciduous) trees of commercial specms. See Other pasture. Includes rough and brush-
Species groups, land pastured and any other land pastured

Indian ownership. See Oumership. excepting woodland and cropland.
Industrial wood (roundwood basis). All wood Pasture and range not in farms. Grazed non-

timber products, except that portion of the fuel- forest land not in farm ownership. Confined
wood output cut directly from trees or parts of almost entirely to lands in public ownership.
trees. Industrial-wood products in roundwood Other land. This item includes all house lots,
form (as saw logs, veneer logs, and bolts) do con- barn lots, lanes, roads, ditches, power lines, etc.
tain a certain wood volume eventually used for It includes all nonforest land that is not included
fuel in the shape of mill residues, in any of the other specified land-use classes.

Input index. A statistical means for measuring Log grades. Criteria for describing the rela-
the relative quantities of any broad class of raw rive quality of a log or for classifying a given
materials consumed by the Nation's economy dur- volume of sawtimber according to the quality of
ing a series of years. Conventional units of meas- its saw-log components. The log grades used in
ure (such as cubic feet of timber, tons of mineral this report are those developed for (1) eastern
ore, bales of cotton, etc.) cannot be compared hardwood saw logs suitable for standard lumber
one with another nor aggregated. In construct- and (2) southern pine saw logs suitable for yard
ing the input index, the consumption of each lumber.
material, in its conventional unit of measure, is For eastern hardwoods three standard lumber log
weighted by its national average price during a grades are used: Grade 1 logs, studies have shown,
specified base period. The common unit of meas- yield about 65 to 80 percent of their volume in No.
ure is thus the quantity of a given material, or 1 Common and Better grades of lumber, Grade 2
mix of materials, that could have been purchased logs yield about 40 to 64 percent, and Grade 3 logs
for one dollar in the base period. Such an index yield only about 13 to 36 percent of No. 1 Common
provides a rough approximation of quantity in- and Better lumber. Included with the volume of
put, weighted by values as of the base period. Grade 3 standard lamber logs is the volume of

Labor force. That section of the population 14 hardwood logs which are not suitable for standard
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lmnber but which can be used for ties and timbers, deductions for rot, sweep, and other defects
(See "Forest Land and Timber," table 84, p. ta8). affecting use for lumber.
Detailed specifications for hardwood log grades are Net volume in cubic feet. Gross volume i_
given in the following publication: cubic feet less deductions for rot,. Also reported

U. S. Forest Products Laboratory, Hardwood in standard cords of 128 cubic feet, including
Log Grades for' Standard Lumber and [tow "To bark.
Apply Them. U.S. Forest Serv., Forest Prod. Noncommercial forest land area. See 1;brest
Lab. Rpt. D1737-A, t6 pp., illus. Madison, land area.
Wis., 1949. [Processed.] Nonforest land area. Land that does not

qualify as forest land. The minimum area
For the southern yellow pines, four lumber grades, recognized as nonforest land is 1 acre in the East
based on yard-lumber specifications, are used: and 10 acres in the West. Includes unimproved
Average Grade 1 logs, according to one recent roads, streams, canals, rights-of-way, clearings,
study, yield over 50 percent B and Better lumber, and treeless strips less than 120 feet wide.
Grade 2 logs 30 to 50 percent, Grade 3 logs 13 to Improved roads, regardless of width, will be clas-
17 percent, and Grade 4 logs only 1 to 4 percent sifted as nonforest land. Includes hmd that has
B and Better lumber. Grade specifications can never supported forest growth; land that is less
be found in: than 10 percent stocked with forest trees and that

U. S. Forest Service. Interim Log Grades for has been developed for other use, such as grazing,
Southern Pine. 18pp.,illus. 1953. [Processed.] agricultural, residential, or industrial; all land in
Logging residues, thickly populated urban and suburban areas; and

Logging residues from live sawtimber. The water classified by the Bureau of the Census as
net board-foot volume of live sawtimber trees land. See Land area and l_brest land area.
cut or killed by logging and not converted to Nonstocked area. See Stocking.
timber products. Old-growth sawtimber stands. Sawtimber

Logging residues from growing stock. The stands in which over 50 percent of the net board-
net cubic-foot volume of live sawtimber and foot volume is in old-growth sawtimber trees.
poletimber trees cut or killed by logging and Operating area. (1) The operating area of an
not converted to timber products. Also given individuM ownership is the combined area of the
in standard cords, forest types, within the ownership, in which some
Loss of accumulated growth. See Growth im- cutting was done between January 1, 1947, and

pact. date of examiImtion, 1952-1954. (2) The opel'-
Lumber manufacturer. See Ownership. ating area of any size class or type of ownership
Merchantable top (sawtimber trees). The is the sum of the operating areas on individual

point on the bole of sawtimber trees above which a ownerships in that size class or type of ownership.
minimum merchantablesaw log, as defined region- See the section Method of Expressing Results,
ally, cannot be produced, p. 234, for further explanation.

Mortality, annual. Other Federal ownership. See Ownership.
Annual mortality of sawtimber. The average Other private ownership. See Ownership.

annual net board-foot volume removed from Other wood manufacturer. See Ownership.
live sawtimber during a specified period through Owner. The person or group of persons in
death from natural causes, exclusive of catas- whom is vested the title of a particular property.
trophic losses. Ownership. The property owned by one owner,

Annual mortality of growing stock. The regardless of the number of parcels that it may
average annual net cubic-foot volume removed consist of, in a specified area such as a State,
from growing stock during a specified period region, or section, or in the United States and
through death from natural causes, exclusive of Coastal Alaska as a whole.
catastrophic losses. Also given in standard Ownership classes_ A classification of prop-
cords, erty based on the following types of ownership:
National forest ownership. Sea Ownership. Federal ownership or trusteeship. Prop-
National income. All monetary income re- erty owned or administered by the Federal

Govermnent. Includes the following types of
ceived by individual persons during a specified
period, before payment of direct personal taxes; ownership:
plus all undistributed corporate earnings. Does National forest. Federal property which,
not include funds allocated to depreciation and by executive order or statute, has been
depletion nor indirect business taxes. Gross designated as a national forest, purchase
national product includes national income plus unit, or experimental area or Federal prop-
these latter items, erty administered in conjunction with thenational forests.Net volume.

Net volume in board-feet. Gross volume in Indian. Indian tribal property or trust
terms of the International _-inch log rule, less allotments, i. e., real estate held in fee by



c,,_a>>_ as pas,_,ure or wast, e lands by thethe Federal Government bu_ adm}:n._s_ered _ ......e,_{
and managed for Indian tribal groups, or Census.
allotted in trust to inclividuM Indians. F_re_ ind:asgries_ Property of forest

Bureaa of Land N[anagerae_to Federal ow_e:rs who operate primary wood-proees-

property administered by the Bureau of sing plants and who apparently obtain
Land Management in the U. S. Depart- rnm'e of their income from the sale of wood
merit of the Interior. products tlhan from any other single source,

Other Federal Other property owned or who operate wood°processing subsidiary
or administered by the Federal Govern- corporations that derive income chiefly
ment. from the sale of wood products. Includes
State ownership. Property in State owner- industries comprised of the following kind_

ship or under lease to a State for 50 years or of manufacturers:
more. Lumber manufacturer. A forest owner

County and municipal ownership. Prop- who manufactures lumber and who uses a
arty in county, municipal, or other local greater cubic volume of timber from his
public ownership, land for this purpose than in any other

Private ownership. Property in one of the type of primary wood-processing plant
following types of private ownership: that he may operate.

Farm. Land in farms as defined by the Pulp manufacturer. A forest owner
Census of Agriculture, with these excep- who manufactures pulp and who uses a
tions: (a) Indian reservation farms (classi- greater cubic volume of timber from his
fled as land in Federal ownership or trustee- land for this purpose than in any other
ship), (b) public institutional, experiment type of primary wood-processing plant
station, and other public land in farms that hemayoperate.
(classified as land in specified public owner- Other wood manufacturer. A forest
ship), (c) certain large acreages of grazing owner who manufactures veneer, cooper-
lands in the West, leased from railroads or age, or other wood products except pulp
other nonfarmers without transfer of timber and lumber.
cutting rights to the lessee (classified as Other private ownership. Private prop-
land in forest industry or other private arty, other than that classified as farm or
ownership), forest industry ownership, such as property

In the 1950 Census of Agriculture, a farm owned by business and professional persons,
was a place of three or more acres producing wage earners, housewives, retired persons,
agricultural products in 1949, exclusive of nonforest industries, estates, and dealers inforest land.home gardens, valued at $150 or more.
The agricultural products could have been Ownership size classes. A classification of
either for home use or for sale. Places of private commercial forest land based on the acre-
less than three acres were counted as farms age of commercial forest land in an ownership,
only if the value of sales of agricultural regardless of the number of tracts that comprise it.
products in 1949 was $150 or more. Places Small, An ownership of less than 5,000
operated in 1949 for which the value of acres of commercial forest land. Ownerships of
agricultural products in 1949 was less than less than 3 acres in the East and of less than 10
these minima because of crop failure or acres in the West were not enumerated, nor was
other unusual situation, and places operated the productivity of their cutover lands deter-
in 1950 for the first time, were counted as mined, though their acreage is included in the
farms if normally they could be expected commercial forest area of small ownerships.
to produce these minimum quantities of Medium. An ownership of 5,000 to 50,000
farm products. All the land under the acres of commercial forest land.
control of one person or partnership, Large. An ownership of 50,000 or more
through ownership, lease, rental, or eroppmg acres of commercial forest land.
arrangement, was included as one farm Physical-structure raw materials. All the raw
ownership. Commercial forest land in materials not used as food or as a source of heat,
farms is not the same as woodland in farms light, and mechanical energy. The physical-
as reported by the Census. Part of the structure materials include: (a) all metals except
difference is due to the exceptions to land gold and those used in production of atomic energy,
in farms, stated above. However, the (b) all the nonmetallic-nonfuel minerals, (c)all
major part of the difference arises because the fibers, (d) all the plastics, and (e) all timber
some of the woodland in farms is noncom- products except fuelwood. The physical-structure
mercial forest land. In some cases, lands Materials provide the substance of the things we
that qualify as commerciM forest land were make and use.
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Plant residues. Slabs, edgings, trimmings, mis- Reundwood. The cubic volume of logs, bolts,
cuts, cull pieces, veneer cores, sawdust, shavings, and other round sections as they are cut from the
wood substance lost in harking, shipper rejects tree.
and screenings at pulp mills, veneer clippings and Salvable dead trees. Standing or down dead
other residues developed from logs, bolts, and other trees which are considered merchantable by
round timber in the primary manufacturing regional standards.
process, excluding lignin and various dissolved Sampling error. The error of an estimated total
wood substances incurred in pulp manufacture, or average that arises from taking a sample rather

Plantable area. Nonstocked or poorly stocked than making a complete inventory or measure-
forest land or nonforest land on which: (a) the ment. In this Review, sampling errors do Imt
establishment of forest tree cover is desirable and include bias due to errors in photo classification
practical, and (b) regeneration will not occur of areas, mapping, measuring volume, tabulation,
naturMly within a reasonable time. As judged by computation, and compilation; these processes
1952 conditions, plantable area includes virtually could give rise to error whether or not sampling
all of the nonstocked forest land. It also includes is used.
certain areas of seedlings and saplings slightly in Saw-log portion. The portion of sawtimber trees
excess of 10-percent stocked where local experience between stump and merchantable top.
and judgment indicated that the areas were prac- Sawtimber stands. See Stand size class.
tical to plant. The nonforest category generally Sawtimber trees. See Tree size class.
pertains to former timberland diverted to cropland Sawtimber volume.
but now lying idle. "A reasonable time" means Live sawtimber volume. Net volume in
that poorly stocked seedling and sapling areas in board-feet, International ¼-inch rule, of live
the eastern types and coastal conifer types in the sawtimber trees of commercial species.
West should not be left understocked for more Salvable dead sawtimber volume. Net vol-
than 5 years and interior western types for more ume in board-feet, International Y4-inch rule,
than 10 years, of salvable dead sawtimber trees of commercial

Planting. The establishment of tree cover species.
(tree or shrub cover in shelterbelts) by planting of Seedling and sapling stands. See Stand size
nursery stock or by direct seeding, class.

Planting success. The area of acceptable plan- Seedlings and saplings. See Tree size class.
tations divided by the total area planted. Shelterbelt. A plantation of trees or shrubs

Poletimber stands. See Stand size class, established to serve as a windbreak to prevent
Poletimber trees. See Tree size class, wind erosion, protect farm buildings, and otherwise
Poorly stocked stands. See Stocking. moderate the microclimate.
Projected demand for timber. The estimated Softwoods. In the United States and Coastal

quantity of a timber product or products, or of Alaska, coniferous, evergreen (except larches and
timber, that presumably would be demanded by b.aldcypress) trees of commercial species. See Spe-
the Nation's economy at specified times in the c_es groups.
future; under conditions set forth in explicit Sound cull trees. See Cull trees.
assumptions as to: (a) growth of the economy, Species groups.
(b) technological trend in use of materials and of Eastern softwoods.
substitutions, and (c) relationship of timber- Longleaf and slash pines Spruce and balsam fir

product prices to prices of competing materials. Shortleaf and loblolly White and red pines
Productive but reserved forest land area. See pines Jack pine

Other southern yellow Hemlock
Forest land area. pines Cypress

Productivity of recently cut lands. A concept Other eastern softwoods

used to evaluate the conditions affecting present Eastern hard hardwoods. Hardwood species
and prospective timber growth, on lands logged for whose wood has an average hardness index value
commercial timber products between January 1, of more than 80 as listed in table 1 of L. J. Mark-
1947, and date of examination, 1952-54, in relation wardt's Comparative Strength Properties of Woods
to standards of stocking, species composition, and Grown in the United States, U. S. Dept. Agr.
felling age adjudged currently attainable and Tech. Bul. 158, 38 pp. 1930. Included are:
practical under local conditions. Full explanation White oaks (Ouercus alba Yellow birch
iS given in the section Productivity of Recently and Q. prinus) Sugar maple
Cut Lands, p. 223. Other white oaks Beech

Pulp manufacturer. See Ownership. Red oaks (Q. borealis and Ash
Q. falcata var. pagodae- Hickory

Realizable growth. See Growth. folia) Black walnut
Recently cut lands. See Operating area and Other red oaks Other hard hardwoods

Productivity o.f recently cut lands. Eastern soft hardwoods. Hardwood species
Reserved forest land area. See Forest land area. whose wood has an average hardness index value
Rotten cull trees. See Cull trees, of 80 or less as listed in table 1 of L. J. M_rl_-



wardt's (.,ompc_rat_ Strengt£ _ ""_• _:-rof_eM.:'_,_:_,;,_i4%0g,_ basal arez_ cover cgnopy, or other criterion, 0_'
YGrown in the Urgte<Z ;%_te,'. fully identified combination of criteria.

above. Included are: Nonstocked areas, Areas that are O- to 10-

Soft maple Cottonwood and aspen percent stocked with presen_ or potential grow-
Sweetgum Basswood ing-stoek _rees.
Tupelo and blaekgum Yellow-poplar Poorly stocked stands° Stands that are 10-

Other soft hardwoods tO 39-percent stocked with present or potential
Western soRwoods, growing-stock trees.

Douglas-fir Sitka spruce Well- and medium-stocked stands. Stands
Ponderosa and Jeffrey Engelmann and other that are40-percent or more stocked with present

pines spruces or potential growing-stock trees.True firs Western larch
Western hemlock Western redeedar Timber-connected economic activity. The es-
Sugar pine California incense-cedar timated man-years of employment, wages and
Western white pine Lodgepole pine salaries paid, and national raceme, directly
Redwood Other western softwoods associated with tim growing and protection of the

Western hardwoods, timber resource; and with the harvesting, process-
Aspen Red alder ing, fabrication, transportation, and distribution

Other western hardwoods of timber products.

Stand improvement measures. Measures, such Timber cut.
as pruning, release cutting, girdling, weeding, or Timber cut from live sawtimber. The ne_
poisoning of cull trees, applied with purposeful board-foot volume of live sawtimber trees cut
intent to improve growing conditions in either or killed by logging during a specified year.
natural or planted stands, and not with theintent Timber cut from growing stock. The netcubic-foot volume of live sawtimber and pole-of pi:oducing commercial timber products.

Stand size class, timber trees cut or killed by logging during a
Sawtimber stands. Stands el sawtimber specified year. Also given in standard cords.

trees having a minimum net volume per acre Timber products output. The volume of timber
of 1,500 board-feet, International Y44-inchrule, products cut from growing stock on commercial
except in softwood types in the Douglas-fir forest land and from other sources such as cull
subregion of the Pacific Northwest and in Call- trees, salvable dead trees, limbs, saplings, material
fornia west of the Sierras, where the minimum less than 4 inches in diameter, timber on non-
net volume per acre is 4,000 board-feet, Interna- commercial and nonforest lands, and plant resi-
tional h/-inch rule. dues. Timber products include saw logs, veneer

Poletimber stands. Stands failing to meet logs and bolts, cooperage logs and bolts, pulp-
the sawtimber stand specifications, but at least wood, fuelwood, piling, poles, posts, hewn ties.
10-percent stocked with poletimber and larger mine timbers, and various other round, split, or
trees and with at least half this minimum hewn products.
stocking in poletimber trees. Timber removal. The volume of growing stock

Seedling and sapling stands. Stands not and live sawtimber which would be cut to supply

qualifying as sawtimber or poletimber stands, projected demands for timber products plus anbut at least 10-percent stocked with trees and allowance for removals of inventory due to ulmn-
with at least half this minimum stocking in ticipated new uses for wood, catastrophic events,and conversion of commercial forest land to other
seedlings or saplings.

Nonstocked and other areas. Areas not uses. Timber removal on a national basis is the
qualifying as sawtimber, poletimber, or seedling same as needed growth, but for an individual
and sapling stands, species group is the tiroportion of total nationalremoval of timber which can be contributed
Standard error. The range about a sample- annually with least impairment of prospects for

estimated average or total, within which the odds future growth.
are 2 to 1 _hat the average or total based on corn- Tract. A single parcel of land that is not con-
plete coverage (100-percent sample) would fall. tiguous to any other parcel in the same owner-

State ownership. See Ownership. ship, and that includes one or more areas of
Stocking. Stocking is the extent to which commercial forest land.

growing space is effectively utilized by present or Tree size class. Any one of the following tr_epotential growing-stock trees of commercial classes in which the trees are grouped chic y
species. Degree of stocking is synonymous with according to diameter at breast height, outside
"percent of growing space occupied" and means bark:
the ratio of actual stocking to full stocking for Sawtimber trees. Trees of commercial spe-
comparable sites and stands. Stocking may be cies that contain at least one merchantable
measured in terms of number of trees, volume, saw log as defined by regional practice and



which are of the following minimum diameters diameter at breast height, and of good form
at breast height: and vigor.

Eastern regions: Softwoods 9.0 inches Unproductive forest land area. See _brest land
Hardwoods 11.0 inches, area.

Western regions: All species 11.0 inches. Upper stem portion (sawtimber trees). The
Poiietimber trees. Trees of commercial spe- portion of sawtimber trees between merchantable

eies which meet regional specifications of sound- top and a point on the bole with a minimum top
hess and form, and which are of the following 4.0 inches in diameter inside bark when it exists.
diameters at breast height: Well- and medium-stocked stands. See

Eastern regions: Softwoods 5.0 to 9.0 inches Stocking.
Hardwoods 5.0 to 11.0 inches. Young-growth sawtimber stands. Sawtimber

Western regions: All species 5.0 to ll.O inches, stands in which 50 percent or more of the net
Seedling and sapling trees. Live trees of board-foot volume is in young-growth sawtimber

commercial species, less than 5.0 inches in trees.
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CONVERTING FACTORS

George F. Burks

Ill dealing with timber volume or volume of ROUNDWOOD FACTORS
different timber products, three types of convert-
ing factors are commonly used: (1) Forest re- Roundwood factors compare the various round
source factors to convert inventory volume fl'om timber products in units of measure as customarily
one unit of measurement to another such as board- reported by the Bureau of the Census, the trade,
feet to cubic feet, and cubic feet to cords; (2) and other sources with the corresponding round-
roundwood factors to convert board-foot volumes wood volumes of the logs or bolts from which the
of logs and bolts measured by a given log rule to product came, expressed in (a) board-feet Inter-
equivalent volume by another, or to convert national g-inch log scale, (b)cubic feet excluding
quantity units such as pieces to cubic feet, exclud- bark, and (c) standard cords (128 cubic feet)
ing bark, cords, or board-feet; and (3) utilization including bark. They apply to all logs and bolts
factors to show volume of growing stock (live used for particular products whether the trees from
sawtimber and poletimber trees) cut per unit of which they were cut were live or dead, classed as
output of various timber products, culls, or from commercial forest, noncommercial

The three sets of converting factors presented forest, or nonforest land.
here are applicable on a sectional or broad regional All the various products, except hewn ties,
basis and denote average relationships derived are originally reported as either logs, bolts, cord-
from the factors in use in different parts of the wood, or other round timber, but their volume is
country, given in different units of measu.re. Thus appro-

priate converting factors are needed to translate
FOREST RESOURCE FACTORS these various volumes in common units to stand-

Forest resource factors compare (a) inventory ard units of measure so that any one may be prop-
volume in board-feet by the International _-ineh erly compared with any other,'or that all may be
log rule for sawtimber trees with the corresponding combined and treated as a group. Saw logs for
cubic-foot volume, less bark, including both the lumber, for example, are commonly reported in
saw-log and upper-stem portions, and (b) the cubic board-feet lumber tally, whereas veneer logs and
foot-cord relationships applicable to total growing bolts and cooperage logs and bolts are reported inboard-feet log scale according to various log rules--
stock consisting of live sawtimber and poletimber Doyle, Scribner, Spaulding--depending on local
trees, practice. Pulpwood and fuelwood statistics com-

SAWTIMBER monly are reported in standard rough cords (128
cubic feet), poles, posts, and hewn ties in numberCubicfeet per M board-feet

International _4-inch loq rule of pieces, piling in linear feet, and mine timbers
All species Softwood Hardwood and miscellaneous round timbers in cubic feet.

North ......................... 219 241 213
South ...................... 205 195 216
West ...................... 171 170 219 SAW LOGS, VENEER LoGs AND BOLTS,
Continental United States___ 184 176 215 AND COOPERAGE LOGS AND BOLTS

GROWING STOCK Board-feet International _-inch loe
rule per M board-feetlumber tally

Cubicfeet per cord Saw logs: All species Softwood ttardwood
All species Softwood tlardwood North ......................... 937 927 943

North ...................... 76 79 75 South ....................... 994 984 1,014
South ...................... 71 74 69 West ..................... 967 968 872
Average East ............... 73 75 72 Continental United States_ 973 970 98_
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5°oard..feetIT_ter'_atioT_a__/_,_fnc[ rule

North ................ 1. 077 t, 07'(; i, 077 Nertl_ ...................................... t50 200 t00
South ........................... 1,293 _. 294 t, 293 South .................................... t47 145 t(13
West .............................. 1,048 I, 048 West ........................ 488 485 393
ContinentM United States., 1. 122 1,054 i,238 Continental United S.t_¢tes 204 217 128

Cooperage logs and bolts: Fuelwood"
North .................... t, 174 1,000 1,200 North ........................ t10 95 110
South .................... 1, 4t.2 11 409 i. 414 South ..................... 179 157 188
West ...................... 1,052 1,052 West ..................... 414 4211 273
Continental United States_ 1,314 1,301 i,32{) Continental United States_ 163 177 159

Local log rule: North and South principally Doyle; _ A cord of pulpwood and fuelwood ordinarily contains
West mostly Seribner. material from both sawtimber and poletimber trees. These

factors show the board-foot volume, aeeording to inventory

Cubicfeet per M board.feetlumber standards, of the sawtimber material in the average cord.
tally

Saw logs: All species Softwood ttardwood
North ............................... 155 169 149 POLES AND PILING
South ..................... 162 164 156
West .................... 151 151 141 Cubicfeet per piece
Continental United States_ 156 156 153 Poles: Allspecies Softwood Hardwood

North ....................... 8. 3 8. 3 4. 0
Cubicfeet per -_Iboard-feetlocal South ...................... 12. 5 12. 5 11.8

log rule t West .................... 18. 6 18. 6

Veneer logs and bolts: All species Softwood Hardwooa Continental United States_ 13. 5 13. 6 i i_ i
North .............................. 165 171 165
South .................... 196 199 196 Board-feet International _A-inch log
West ..................... 159 159 rule per piece
Continental United States_ 170 160 i88 Poles: aUspecies Softwood Hardwood

Cooperage logs and bolts: North ................... 26. 0 26. 0 .........
North ....................... 185 235 178 South ............................ 66. 0 66. 0 ..........
South ................... 220 235 209 West ..................... 88. 0 88. 0 ........
West ........................ 159 159 Continental United States_ 69. 0 69. 0 -
Continental United States_ 205 224 i95

_Local log rule; North and South l)rineipally Doyle; Cubic feet per linear foot

West mostly Scribner. Piling: Allspecies Softwood Hardwood
North ...................... 0. 63 0. 63 0. 62

Cubicfeet per M board-feet South .................... 68 .68 .69
International ¼-inch log rule West ..................... 75 .75 .62

Saw logs: All species 8oftwooa Hardwood Continental United States_ . 68 . 69 .62
North ..................... 166 182 158

South ................... 163 167 154 B'oard-/eet International _4nch log
West .................... 156 156 162 rule per linear.foot

Continental United States_ 160 ,161 156 Piling: AUspeeies Softwood Hardwood
Veneer logs and bolts: North ........................ 3. 14 3. 06 3. 26

North .................... 153 159 153 South ................... 3. 58 3. 58 3. 34
South ...................... 152 154 152 West ..................... 4. 66 4. 66 ....

West ...................... 152 152 --- Continental United States_ 3. 67 3. 70 3. 26
Continental United States_ 152 152 152

Cooperage logs and bolts:
North ................... 158 235 148
South .................... 156 167 148 POSTS AND HEWN TIES
West ..................... 151 151

Continental United States_ 156 172 148 Cubicfeet per piece

Posts: All species Softwood ttardwood
North ................... 0. 59 0. 62 0. 59

PULPWOOD AND FUELWOOD South .................... 64 .63 .65
West .................... 98 .98 .99

Cubicfeet per cord Continental United States_ . 63 .67 .62
Softwood Hardwood Hewn ties:

79 74 North ................... 4. 99 ..... 4. 99
South .................... 73 72 79 South ................... 6. 66 6. 26 6. 90
West ................. 90 90 90 West ....................
Continental United States_ 77 77 77 Continental United States_ 6. 62 6. 25 6.-83

1
Fuelwood: The average hewn tie contains about 3.22 cubic feet

North ...................... 69 67 69 and 38.6 board-feet. A log or bolt to produce the final
South ..................... 77 77 77 product contains, on the average, approximately double
West .................... 84 86 73 this volume in cubic feet but roughly the same volume in
Continental United States_ 75 78 73 board-feet log scale.



M1NE TIMBERS AND MI[SCELLANFA)US this instance all the material utilized is charged
as timber cut in cubic feet, but only the volumeBoard-feet International M-inch rule

pere_icloot represented by the saw-log portion is charged as
Round mine timbers: Allspecies Softwo_ Har_wooe timber cut in board-feet. Likewise pulpwood

North ......................... 1. 15 2. 80 1. 01 cutting might extend above the minimum 4-inch
South ...................... 1. 22 1. 36 1. 15 top in which case overutilization in cubic feet
West.............................. 2. 77 2. 77 results. The excess in this instance is not levied
Continental United States_ 1. 35 2. 43 i. 04 against growing stock but shows up as beingMiscellaneous:
North .......................... 3. 08 2. 74 3. 11 production from other sources.

South ................. 3. 05 I. 58 3. 72 In all regions there is both under- and over-
West.................... 5. 12 5. 12 utilization because of the varying practices of
Continental United States_ 3. 57 3. 70 3. 48 logging operators. The practice of overutiliza-

UTILIZATION FACTORS tion of growing stock is more prevalent in the
North and Souttt than in the West since the vol-

Utilization factors show the volume of growing ume would need to be much more substantial to
stock (live sawtimber and poletimber trees) cut offset the presently large volumes of residues
per unit of output of various timber products developed from logging in these areas. •
(table 82). They show, for example, how much The fact that less than a thousand feet of saw-
sawtimber is cut per M board-feet of lumber and timber on the average is required for a thousand
the volume of growing stock cut per cord of feet of lumber simply means, for one thing, that
pulpwood, including pulpwood from both round some pyoduetion comes from material below mini-
timber and plant residues, mum raze and quality, by inventory standards, in

Utilization factors are computed for 1952 on sawtimber trees and from sources other than
the basis of inventory standards and utilization growing stock, such as cull and dead trees, trees
practices prevailing in that year. Their principal from noncommercial forest and nonforest land,
function is to provide a basis, until significant and that this additional output in itself may be
changes in utilization practices occur, for estima- enough to more than compensate for the volume
ring the cut of live sawtimber and growing stock of growing stock residues left in the woods.
associated with a given volume of output of There are a number of other factors that may
timber products, also contribute to this favorable growing stock-

Average utilization factors for each product were output relationship. For instance, lumber tally
estimated also for 1975 on the basis of 1952 overruns International g-inch log scale an average
inventory standards and future utilization prac- of about 3 percent. More board-feet of lumber
tices indicated by probable future trends in the therefore are cut from saw logs on the average
various regions. They appear in the section than are scaled by the International log rule.

"Future Demand for Timber," page 468, as indexes Differences (overrun) between reported lumber
showing deviations from 1952. qhe indexes were tally and International h/-inch log scale are as
used to translate projected levels of demand for follows:

Percent Percen t

timber products in 1975 to timber cut from North ...................... 6. 7 West ................. 3. 4
domestic forests. South_ 0. 6 All regions ......... 2. 8

Part of the growing stock that is cut for timber
products is not being used. Varying amounts are However, in the case of veneer logs and bolts
left as residues depending on the product. The and cooperage logs and bolts reported volumes
growing stock inventory consists of the net volume according to various local log rules underrun by
of sound material in live sawtimber and poletimber considerable amounts what they would be by the
trees measured in board-feet International 1/4-inch International ¼-inch scale.
log scale for the saw4og portion of sawtimber trees, Another reason why timber cut is less than
and in cubic feet for entire trees to a minimum output concerns the practice of cutting pole trees
top of 4 inches d. i. b. The saw-log portion for lumber and other products generally derived
corresponds to top merchantability limits and from sawtimber trees. While volume cut from
quality standards consistent with defined utiliza- poletimber is credited against growing stock in
tion practices in various regions, cubic feet no charge is made in board-feet.

In terms of inventory standards there is under- Plant residues constitute part of the output of
utilization if any sound merchantable material such items as pulpwood, fuelwood: and posts.
classed as growing stock is left unused, whether This material, which develops in the primary
felled purposely or knocked down or killed bl manufacture of lumber, veneer, and other products
logging. There are also instances of overutilization from logs and bolts, is counted originally as grow-
of growing stock, both in board-feet and cubic feet. ing stock cut for these items and is, therefore, not
For example, parts of the stem above the reeog- counted again for pulpwood and other products
nized saw-log portion may be cut for lumber and for which it subsequently may be used. In addi-
thus represent overutilization in board-feet. In tion, considerable quantities of dead and cull
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timber are used for pulpwood and fuei.wood, i['b_._=, Because 0i the many- variables affecting utiliza
growing stock cut for these particular products ti.on and t.he difficulty of accurately adjusting
represents only a part of the total output, of these inventory s-_andards to conform to changing
products. The same is true in vaIwing degree for utilization practices_ it can be readily appreciated
practically all products because of the production that factors denoti,n_ the cut of _rowing stock per
that is derived from sources other than growing unit of the various timber products might logically
stock, differ from one section of the oountry to another.

TABLE 82. Volume q[ live sawtimber and growing stock cut per unit of timber product output, by section,
continental United States, 1952

CONTINENTAL UNITED STATES

Sawtimber Growing stock

Product Unit of output

Softwood Hardwood Softwood Hardwood

T
Bd.-ft. 2 Cu. ft. 3 Bd.-ft3 Cu. ft) Cu. ft. _ Cu. ft. 3

Saw logs ................ M bd.-ft, lumber tally__ 917 161 968 189 166 201
Veneer logs and bolts__ M bd.-ft, log scale 4.... 1,018 162 1, 335 259 162 262
Cooperage logs and ..... do ................. 1,215 229 1,571 317 245 319

bolts. I

Pulpwood ............. Standard cord ........... 198 41 121 28 68 73
Fuelwood ...................... do ................ 1 20 5 61 14 8 28
Piling ................. Linear foot ............. I 3. 90 .76 3. 43 .72 .79 .73
Poles .................. Piece ................... 72. 5 14. 2 68. 7 10. 7 15. 7 10. 7
Posts ..... : ................... do ................ ] .67 . 14 .73 . 14 .48 .40
Hewn ties .................. do ............... 41.0 8. 56 51. 1 11.50 8. 59 11.85
Round mine timbers___ Cu. ft. 3................. 2. 20 .46 .95 .23 1.02 .93

Other ........................ do ............... 1.91 .34 I 2. 63 .57 .53 .85

NORTH

Saw logs ............. I M bd.-ft, lumber tally__ 805 168 901 160 182 179
Veneer logs and bolts__l M bd.-ft, log scale _.... 1,144 199 1, 151 203 199 206
Cooperage logs and I....... do ................. 565 I42 1,284 215 237 216

bolts. [
Pulpwood ............. / Standard cord .......... 183 41 93 22 76 78
Fuelwood ............. [ ..... do .................... 12 4 35 8 10 23
Piling ................. / Linear foot ........... 3. 24 .70 3. 46 .72 .70 .72
Poles ................. Piece ............. 27. 9 6. 1 0 0 10. 0 0• 55 12 .43 .36
Posts .................. do .............. 41 . 11
Hewn ties ............... _[][[do[ ..................................... 34. 0 6[ 14 6. 14
Round mine timbers___ Cu. ft. =................. 2. 28 .64 . 92 . 22 ....... .94- .91

Other ..................... do ................. 2. 40 .54 1.83 .38 .98 .64

SOUTH

J
S ...........Saw log" M bd.-ft, lumber tally_. 910 174 1,014 209 185 216

Veneer logs and bolts__ M bd.-ft, log scale 4.... 1,140 248 1,398 278 248 281
Cooperage logs and ...... do ............... 1,384 262 1,796 397 267 400

bolts.

Pulpwood Standard cord ......... 132 31 138 33 65 66
............... 39 10 82 20 18 32

Fuelwood ................. do ............... -6
Piling ................. I Linear foot ........... 3. 74 .7 3. 47 .74 .80 .80
Poles ................ Piece ................ 69. 0 14. 1 75. 5 11. 8 14. 7 11.8
Posts I ..... do ................. 22 .06 .97 . 18 .46 .46

--:: Hewn-ti-es ............... [ do .............. 41.0 8. 57 51.9 11.73 8. 60 12. 09
............ 1. 16 .33 1.06 1.06

Round mine-t-i_nbers_--I Cu. ft) .................. 1.41 .31 3. 24 .73 .79 1.02

Other ............... 1..... do ................. 1.37 .29--" F ...........

See footnotes at end of table.
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TABLE 82. Volume of live sawtimber and growing stock cut per unit of timber product output, by section,
continental United States, I952 _-. Continued

WEST

Sawtimber Growing stock
Product Unit of output

Softwood Hardwood Softwood Hardwood

Bd.-ft. 2 Cu, fl.a Bd.-ft3 Cu. ft) Cu. ft, _ Cu. ft. 3
Saw logs ............. M bd.-ft, lumber t:ally._ 932 153 855 148 155 148
Veneer logs _nd bolts__ M bd,-ft, log scale 4.... 1,015 I60 .......................... 160 _ ..........
Cooperage logs and __ ___do .................... 972 149 ......................... 149 ...........

bolts.
Pulpwood .............. Standard cord .......... _ 406 67 581 96 69 97
Fuelwood ................. do ................. _ 7 1 24 4 1 8
Piling ................. Linear foot ........... 4. 99 .83 0 0 .83 0
Poles ................. Piece ................ 94. 4 16. 0 0 0 20. 9 0
Posts ...................... do ............... 3, 24 .56 15 .02 .73 .03
Hewn ties ............. ] ..... do ................. ].............
Round mine timbers___ Cu. ft. 3................. t 2. 51 .......... :-[t_t............ b .......... b ............. i_05 ........ b---

Other ....................... do ................ 2. 08 .35 5. 45 t. 25 .42 1.46

See page 468 for average utilization factors estimated 3 Excluding bark.
for 1975 (continental United States). * In common use locally.

• International }l-inch log scale.
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  )EQUACY OF DATA

John R, McGuire

A. A. Hasel

The purpose of this part of the appendix is to the relative extent of regional variation in the
evaluate the major items of basic data in the Tim- national timber situation.
bar Resource Review, indicate their reliability, A greater attempt was made to obtain data by
and point out their limitations. The discussion States than in previous national appraisals of this
generally follows the order in which the data up- kind. Such data are useful to many in appraising
pear in the body of the report. However, there the State situation and in indicating the place of an
are some exceptions. For example, growth data individual State in relation to other States and to
appear in tile section Growth and Utilization, but the Nation. However, the State data, which are
here they are discussed in connection with the data given mainly in the "Basic Statistics" part of this
on Forest Land and Timber. This is because appendix, are not a primary objective of tile
growth data, like forest area and timber volume Review, and they do not constitute a major part
data, come from a common source--the Forest of the analysis. Although many of the State
Survey--and the adequacy of growth data depends estimates are highly reliable, some are only
much upon the adequacy of the corresponding indicative.
area and volume data.

Although procedures have an important bearing POSSIBLE ERRORS ARE OF THREE KINDS
on the reliability of tile data, only a brief descrip-
tion of them is included here. In 1952 and 1953, In varying degree, all of tile data are subject to
detailed working plans covering all phases of the the possibility of error. Errors could have been
Timber Resource Review were widely circulated introduced through mistakes in classifying, meas-
and reviewed both in and outside the Forest Serv- uring, tabulating, and reporting; through faulty
ice. These plans may be consulted in Forest Serv- judgment; or through the use of sampling proced-
ice regional offices and experiment stations. In ures. Errors may or may not be compensating.
addition, some procedures are described in other Except for sampling error, there is no way of
sections of this report and in numerous Forest measuring them, but the chances of human error
Survey publications available in many libraries, were reduced as far as possible by following de-

tailed plans, by intensive training of personnel,
and by careful supervision and checking of the

OVERALL APPRAISAL work. Errors in judgment were minimized by
requiring some positive knowledge in support of

In general, the most reliable data are those every regional estimate. However, in some esti-
presented us national and sectional estimates, mates, such us pluntable area and growth impact,
This is because the Timber Resource Review is judgment is more of a factor than in others because
primarily an appraisal of the Nation's timber complete quantitative information was not avail-
situation as a whole and tile data collected for it able.
are mainly in the detail needed for such a national Sampling error accounts for errors that arise
appraisal. In every case they are believed to be from taking a sample rather than making a com-
adequate for this purpose. The regional estimates, plete inventory or measurement; it does not
on the other hand, exhibit a wider range of reli- include possible errors due to human mistakes or
ability. In one or two instances, such as file re- faulty judgment. The sampling error of an
gional statistics for the Plains Region, tile data estimate is always given here in terms of one
may not be of sufficient reliability for a detailed standard error, i. e., the range about the estimate
regional appraisal. But they are entirely adequate within which the odds are 2 to 1 that the value
for the main purpose intended here to indicate based on 100 percent coverage would fall.
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ALL DATA AR£ N_ EQUALIZ i[_,:_J_.,_:_:_,,_ est_m_.tes such _,'._vol_u_ne by species, volume by
log grade, and .... _0_-_-_ ° °

Among the maim' groups of _ationai estbn_tes Growth esumat, es a_°eo bt;a,h:_edb_ boring sample
some overall cornpa_'isons of religbitity can be trees, measuring radial growffa fo_o a short period
made. In genera, t, the most reliable data are the o{ years, and determining the dimensions of the
estimates of forest htnd area, timber volume, and tree at the beginning of the period. The difference
ownership of forest land. The dat_ for foreign between past volume of the tree and present
countries, the estimates of past trends in tirabe_" volume is periodic growth. In some regions.
volume and growth, _nd the estimates of tree average annual periodic growth of a species is
planting and growth impact, though adequate for taken as current annual growth; in other regions,
this report, are considerably less reliable. Intec- growth by species is calculated for each diameter
mediate between these two groups are the data on class and applied to stand tables from which
growth and utilization, productivity of recently current annual growth is then calculated. The
cut lands, and ownership of timber volume, average annual volume of trees that died during

The estimates of future demand and supply are the period is deducted from gross growth to
in a different category. Unlike current or past arrive at a net growth estimate. _
data, their reliability depends almost entirely on

the assumptions upon which they are based. FOREST SURVEY PROVIDED DATA FOR 33
Studies of past trends help in selecting assump-
tions and making projections, but estimates of STATE_
conditions that will not occur until 1975 or 2000
cannot be made with anywhere near the same Because the Forest Survey had been completed
assurance as estimates of present conditions, which or partially completed in 33 States, and had not
can be measured. Despite this limitation, pro- been started in others, procedures for determining
jections form an essential part of any appraisal area, volume, and growth varied, depending upon
such as this. It is believed that the assumptions the Forest Survey situation in each State.
chosen are reasonable ones and that the future Forest surveys or resurvevs were complete in 23
demand, growth, and inventory data are suffi- States containing 256 milli()n acres of commercial
ciently reliable and adequate for the purpose of forest land, 52 percent of the total commercial
this Review. forest area in the United States and Coastal

Alaska. Where these surveys antedated 1953.
adjustments were made for known changes, such

FOREST LAND, TIMBER VOLUME, as in area by land-use class or stand-size class, and
new volume estimates were calculated by adding

AND GROWTH net annual growth and deducting annual cut year
by year. The growth estimate used in the calcu-

The 1953 estimates of forest land area and lations, as well as 1952 growth, was obtained by
timber volume and the 1952 estimates of net using species growth rates determined at the time
annual growth are adequate and reliable enough of the survey.
for describing the national timber resource situ- In ten States, the Forest Survey was incom-
ation and for making regional comparisons within plate. Although 87 million acres of commercial
the continental United States and Coastal Alaska. forest area lind been covered, 70 million acres had
For State by State comparisons, many of these not. In three of these States, the unsurveyed
data are als() adequate, but some are not. The part was examined and classified on aerial photo-
comparable 1945 estimates, on the other hand, graphs, and the ground plot data from the sur-
are not adequate enough for similarly detailed rayed part was then applied to the remainder of
analysis. The estimates for Interior Alaska are the State on the basis of this examination. In
also crude and should be taken as no more than two States, partial resurvey estimates of varying
indicators of the timber situation there, but recent data were adjusted as necessary to a

The 1953 estimates of forest land area and common year by allowing for growth and cut;
timber volume arid the 1952 estimates of timber average timber volumes acre and other rela-
growth were based mainly on the Forest Survey, tions were calculated; andP_e results were applied

continuing, nationwide project of the Forest to the entire commercial forest area of the State
Service. Data were available from initial surveys as determined by original surveys and as adjusted
of 484 million acres of forest land, and resurveys for known area changes. In the other five un-
of 171 million acres. Most Forest Survey data completed States, Forest Survey procedures were
are obtained from aerial photographs and from used in the unsurveyed parts but ground sampling
ground observations. Aerial photographs provide was lighter than usual or was limited to sample
some of the area data, but these are always counties.
checked and amplified by ground measurement. _ The adequacy of the mortality data is discussed under
Sample ground plots provide all of the volume Forest Protection, p. 658.
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SPECIAL SURVEYS MADE ]aN 15 STATES the commercial forest area sampling errors aver-

AND COASTAL ALASKA aged 4.9 percent per million acres compared to a
goal of 4.5 percent; growing stock errors averaged

For the remaining 15 States and Coastal Alaska, 7.6 percent per billion feet compared to a goal of
little or no Forest Survey data were available. 7.5 percent.
Seven of these States were covered by special On the basis of the above comparisons for 25
surveys using regular Forest Survey procedures, States, it is believed that sampling accuracy goals
but with coverage that was less intensive than in the remaining 23 States and Coastal Alaska
usual, often being confined to sample counties, were likewise achieved satisfactorily, and the
In two States, there were some basic data from sampling errors are entered in table 83 on this
surveys conducted by State agencies, and these basis. Goals for the 15 States where little or no
were supplemented by using aerial photographs, Forest Survey data were available were generally
public land records, or new ground plot sampling set at 6 percent per million acres of commercial
as required. The other six are Rocky Mountain forest, and varied from 10 to 15 percent per billion
States with much of their commercial forest land cubic feet.
in national-forest holdings. Recent timber inven- Estimates of tile sampling errors Of net annual
_ory data on these and on other public and private growth were calculated for five States. For these
holdings provided the principal basis for the States, the sampling error per billion cubic feet
estimates, but aerial photographs were interpreted was less than half the sampiing error indicated for
and ground plots were measured where such data growing stock volume. However, the sampling
were insufficient, error goals per billion cubic feet were the same

In Coastal Alaska, areas of forest types and for net annual growth as for growing stock volume,
stand-size classes were determined from aerial and it is on this basis that sampling errors for

growth are estimated for the other 43 States.photographs covering 71 percent of the commercial
forest land area. Average volumes and growth While this would appear to give conservative
rates were obtained from a relatively light sample estimates, judging from the comparison availablefor five States, this safety margin is adopted to
of ground plots and from national-forest inventory make allowance for the large and usually unknown
data. variability in the mortality component of net

growth, and also for possible errors in adjusting
ADEQUACY OF DATA DEPENDS CHIEFLY both mortality and growth for a particular year

ON INTENSITY OF SAMPLING to the trend level.
The sampling error of board-foot growth was

The samplingerrorofthe est;mate of commercial computed by multiplying the sampling error of
forest land in the United States and Coastal cubic-foot growth in a State by 1.31, this ratio
Alaska is 0.2 percent (table 83). For sawtimber being based on data from States where the
volume, it is 0.8 percent, and for growing stock sampling errors of both sawtimber and growing
volume, 0.6 percent. Corresponding sampling stock volumes were calculated.
errors for net annual growth are 3.1 percent and The sampling errors of breakdowns of commer-
2.2 percent, cial forest area by stand-size class, stocking class,

For the 21 Eastern States completed by the and forest type group can be approximated from
Forest Survey, sampling errors averaged 2.2 the relationship shown in figure 1. The steps are:
percent per million acres of commercial forest (1) Note the smallest geographic unit of which the
land, compared to an accuracy goal of 3.0 percent breakdown is a part and for which the sampling
per million acres. Sampling error of growing error is given in table 83. (2) Compute the per-
stock averaged 4.7 percent per billion feet corn- centage that the breakdown contributes to the
pared to a goal of 5.0 percent. In the two States total, and read from figure 1 the corresponding
in the West completed by the Forest Survey, the factor. (3) Multiply the sampling error of the
sampling errors of commercial forest area esti- total by the factor. This product is the approxi-
mates averaged 2.4 percent per million acres com- mate sampling error of the breakdown. For
pared to a goal of 3.0 percent. Growing stock example, the sampling error of the estimate of
error was 12.9 percent compared to a goal of 10.0 total commercial forest area in Missouri, 15,064
percent per billion cubic feet set for these States. thousand acres, is 0.7 percent. Of this area,

For States in which Forest Survey coverage 2,033 thousand acres, or 13 percent, is classed as
was sufficiently advanced to extend estimates to sawtimber. From figure 1, the multiplying factor
the whole State, the sampling accuracy goal for 13 percent of the total is 2.8. The approximate
varied from 3.0 to 4.5 percent per million acres sampling error for area in sawtimber stands is
of commercial forest land, and from 5.0 to 12.5 therefore 2.8 X 0.7, or 2.0 percent.
percent per billion cubic feet of growing stock. The sampling errors of timber volume by species
In two of these States for which sampling errors and tree size also can be approximated from
were computed, North Carolina and Virginia, figure 1. For example, Douglas-fir makes up 49



NO_T_I[

Noncom- Inventory volume _ Net anm_a] growth _
Total for- Oommer- merciat

Region and State est land eial forest forest land
area land area area _ Saw- Growing Saw- Growing

timber stock timber stock

New England : Percent Percent Percent Percent Percent Percent .Percent
Connecticut _....................... 2. 1 2. 1 ............... 5, 8 4. 4 24, 9 19. 0
Maine _........................ 1. 4 1. 4 14. 5 3. 7 2. 8 21, 4 16. 3
Massachusetts _................. 1. 7 1, 7 .......... 6. 4 3. 7 22. 9 14. 6
New Hampshire _................ 1, 0 . 6 24. 0 3. 9 2. 4 9. 3 7. 1
Rhode Island _................... 4. 6 4. 6 .......... 16. 4 12. 5 29. 5 22. 5

Vermont _......................... 1. 4 1. 4 ............. 3. 2 2. 2 3. 8 2. 9

All States ......... _ ................ 8 .8 11.5 2. 3 1. 6 10. 0 7. 5

Middle Athmtic:
Delaware _...................... 8. 9 9. 0 ........... 19. 2 14. 7 .....................
Maryland _.................... 1.7 1. 7 .......... 3. 6 2. 6 16. 8 12. 8
New Jersey t ..................... 4. 3 4. 3 13. 5 10. 3 .....................
New York a ...................... 1. 3 . 9 6. 4 1. 8 1. 4 10. 5 8. 0
Pennsylvania s .................... 8 . 8 31. 5 2. 0 1. 5 11.0 8. 4

• " ", 3West Vngmm ........................ 7 7 .......... 2. 7 2. 0 3. 3 2. 5

All States ....................... 6 . 5 6. 1 1. 2 .9 5. 1 3. 7

Lake States:

Michigan _........................ 1. 0 1. 0 14. 6 3. 1 2. 4 28. 6 21. 8
Minnesota _....................... 7 .5 8. 8 1. 5 1.0 11. 3 8. 6
Wisconsin _..................... 1. 1 1. 1 22. 0 3. 4 2. 6 37. 3 28. 5

All States .......................... 5 5 7. 1 1. 8 1.3 16. 7 12. 2

Central States:
Illinois _......................... 1. 7 1. 6 .......... 3. 7 2. 8 17. 4 13. 3
Indiana _....................... 1. 3 1. 2 ............ 2. 4 1. 8 10. 9 8. 3
Iowa _........................... 3. 8 3. 8 ............ 12. 0 9. 2 ....................
Kentucky _...................... 9 9 ............ 2. 0 1.5 30. 6 23. 4
Missouri '_........................ 7 . 7 29. 3 2. 6 2. 0 11. 9 9. 1
Ohio _.......................... 1. 1 1. 0 ......... 2. 1 1, 6 10. 2 7. 8

._

All States ..................... 5 . 5 17. 0 1. 2 .9 12. 0 8. 4

32. 5

Plains:
Kansas *...................... 4. 6 4. 6 20. 2 15. 4 ...................
Nebraska _ 4. 9 4. 9 29. 9 22. 8
North Dakota ] ....................... 9. 2 9. 4 39. 3 30. 0 [[[[_-_-[_-_-I[[[[[-[[-[

........................... 5;2- 21. 0 16. 0 .......................Oklahoma (West) _................ 4. 6 7. 4
South Dakota (East) _............... 7. 4 7. 2 25. 5 19. 5 ...................

Texas (West) _.................. 2. 0 7. 8 2. 0 I............................... 1-_ ..........

All States ........................ 1. 6 2. 5 1. 9 [ 11. 9 8. 7 45. 4 30. 8

I-All regions ......................... 4 .3 1. 7 . 8 . 6 6. 0 4. 2

SOUTH

South Atlantic: ] [
T _. •

North Carohna_ ................ I 1. 1 1. 1 13. 8 2. 1 1. 7 9. 2 7. 0
South Ca ............ . 3. 5rolina a_ _'L.............. ] . 7 7 1. 6 8 4. 6

VirginiaS_ ........................ _ __ _ --_--1"3 1.3 13,7 _ 3. 8 2.8 15.4 11.8
All States .................. __, . 6 9, 5 1. 5 1. 1 6. 2 [ 4. S

See footnotes at end of table.
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TABLE 83.--Sampling error t of estimates of forest area, inventory volume, and net annual growth in the
United S_ates and Coastal Alaska, by section, region, and State---Continued

SOUTH--Continued

I
Noncom- Inventory volume 2 ] Net annual growth _

Total for- Commer- mereial f.....Region and State est land elm forest forest land

area land '_rea area 2 Saw- Growing t Saw- Growing

timber [ stock timber stock

Southeast: Percent Percent Percent Percent Percent Percent Percent
Alabama a............................ I . 3 . 3 2. 1 1.5 7. 7 5. 9
Fl°rida a..... 1 6 4 .............. 8_0- 1. 7 ! l. 7 9. 4 7. 2

Gemo-ia a ..................... / " 3 " " 33. 0 I
'_' ........................ ; ,3 1.4 I 1.2 6.0 4.6

Mississippi a.......... 5 5 2. 6 2. 1 10. 1 7. 7
Tennessee a........... --_----7[_7- -2 ] 6 ] 4 ......... i{i/7- 2. q 1. 7 10. 9 S. 3

All States ........................... 2 .2 7. 1 . 9 . . 7 3. 7 3. 0

West Gulf:
Arkansas a....................... 4 .4 .................. 2. 1 1. 7 10. 1 7. 7
Louisiana 5....................... 1. 1 1. 1 32. 8 2. 9 2. 2 11. 8 9. 0
Oklahoma (East) 4................ 2. 7 2. 6 11. 6 9. 8 7. 5 41. 9 32. 0
Texas (East)* .................... 1. 7 1.7 ............. 4. 8 3. 7 18. 9 14. 4

_t . .6 10.5 I 1.8 1.4 7.6 5.8

All Sates ............................. 6

All regions_ . 3 ..........

WEST

................................................................................ ]-....................................................................................................................................................................................................................

Pacific Northwest:

Oregon 5....................... 1.0 0. 9 4. 7 1. 8 I. 4 19. 6 15. 0
Washington 5................... 1, 2 1.0 4. 6 2. 0 1.5 20. 3 15. 5

All States ..................... 8 .7 3. 3 t 1.3 1. 0 14. 3 10. 8

©Mifornia a......................... 1.2 .6 1.9 [ 2. 1 1. 6 :!

Northern Rocky Mountain:
Idaho 5.......................... 1.5 1. 2 3. 6 3. 5 2. 7 27. 5 21. 0

Montana a...................... 1.2 . 6 3. 8 2. 6 3. 0 10. 1 7. 7

South Dakota (West) 4........... 3. 4 2. 6 27. 6 13. 9 10. 6
Wyoming *...................... 2. 7 3. 2 3. 7 9. 7 7. 4

All States ....................... 9 .6 ] 2. 1 2.3 i 1.9 ] 21,3 14.0
....

Southern Rocky Mountain:
Arizona *......................... 2. 2 3. 4 2. 5 I I0. 2 7. 8 .....................
Colorado 4...................... I. 9 2. 0 2. 8 I 6. 9 5.3 ....................
Nevada *....................... 2. 9 18. 0 2. 9 ............................................
New Mexico 4................... 1.9 2. 5 2. 9 10. 2 [ 7. 8

Utah4 .......................... 2.3 3.4 2.7 13.8 [ 10.5 ....................

All States ...................... ] 1.0 1.3 1.2 4. 8 3. 6 40. 4 30, 2

All regions ........................ f 5 .4 .9 1.0 .8 8. 7 6. 6

All sections, United States .......... 2 I .2 . 8 .7 .5 3. 1 2. 2
Coastal Alaska 4.................. _- 4, 9 8. 2 6. 0 11. 0 8. 4 ..............I
United States and Coastal Alaska .... 2 - .2 .9 .8 6

1Sampling error in terms of one standard error, prior to January 1, 1947, were adjusted to bring the
2 Omitted entries indicate estimates are too crude for statistics up to date. A special survey was made in Coastal

use on a State basis. Alaska, using probability sampling, which permitted
3 States covered by Forest Survey since January 1, 1947. calculation of the sampling accuracies shown.
* States and Coastal Alaska where little or no Forest 5 States in which Forest Survey field work was sufficiently

Survey data were available. In these States either advanced to furnish a data base for extension to the
special surveys were made or Forest Survey data taken remainder of the State.
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percent of the total sawtimber volume in the judgment is probably less of a factor in the torest
_acific Northwest Region. The multiplyingfactor Survey estimates than elsewhere in the Review
for 49 percent is read as 1.4. From table 83, the because Survey procedures consist largely of
sampling error of the estimate of total sawtimber routine measuring, with relatively few opportu-
volume in the region is 1.3 percent. Therefore, nities for the exercise of judgment.
the sampling error of the Douglas-fir volume figure The area data may suffer from misinterpretation
is 1.3 X 1.4, or 1.8 percent, of aerial photography, from mistakes in classifying

The procedure for estimating the sampling error land uses; or from failure to apply correctly the
of breakdowns of growth is parallel to that illus- proper definitions of forest types, stand-size class, or
trated for area and timber volume, stocking. The volume data may contain mistakes

in tree measurement, misapplication of volume
NoNsAMPLING ERRORS CANNOT ]_l_ tables or log grades, or incorrect converting factors

MEASta_ED and cull percentages. The growth data are
affected by possible mistakes in counting annual

In using Forest Survey procedures, sampling is growth rings, in applying tables of average height
probably the major source of error, but mistakes by species, and in estimatin_ ingrowth and
and errors in judgment are also possible. T_he mortality. Some of these errors are undoubtedly
magnitude of these other errors cannot be meas- compensating but there is no way of telling how
ured. However, mistakes are kept to a minimum much.
by careful checking of photo interpretation, field One other possible source of error in the area,
work, and office compilations, and by extensive volume, and growth data lies in tile procedures
review of the resulting tabulations. Professional used for adjusting the data to a common date.
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For the purposes of this Review, it was necessary 1952, unless there was some evidence to the
to adjust the area and volume estimates to contrary. The estimates of timber cut used in

January 1, 1953, and the net annual growth esti- the volume calculations were largely based on
mates to 1952. In a few States, the Forest Survey Census or other annual output statistics for tile
data were assembled as early as 1947; in a few major products. Once the 1945 volumes [lad been
other States, part of the data was collected as late recalculated, new estimates of growth were pre-
as 1954. However, most of the States were pared by applying 1952 or interpolated growth
covered in between these years and nearly all of rates by species to this volume.
the special, less intensive surveys were made in The comparisons with 1945 are admittedly
1952 and 1953. Where necessary, adjustments rough, but they are the best that can be made
were made for known area changes; timber under the circumstances. In addition to the
volumes were adjusted for growth and cutting, possibility of nonsampling errors, they also contain
and known growth rates were applied to the the sampling errors of the recent data and of earlier
adjusted volumes to revise the estimates of net data. These sampling elTors may be either
annual growth. Usually the time period was short cumulative or compensating in making the corn-
and the adjustments were slight. Overall, the parisons. Hence, small changes since 1945 cannot
adjustments had only minor effect upon the be regarded as significant.
national totals, but in a few cases they resulted in
considerable change in State figures. ESTIMATES FOR INTERIOR ALASKA ARE

ONLY INDICATIVE
COMPARISONS WITH 1945 ESTIMATES

All of the estimates of forest land areas in
Indications of changes in forest area, timber Interior Alaska and of timber volumes, growth,

volume, and growth cannot be found in compari- and mortality were made by experienced Alaskan
sons of the estimates published in various reports foresters. The estimates were prepared cooper-

on the timber situation in the United States. atively by the Bureau of Land Management and
The reasons for lack of comparability are many the Forest Service. Such estimates have been
and complex; thev are discussed in the two prepared from time to time in the past; the present
sections Forest Land and Timber and Growth and estimates represent a refinement of the older
Utilization. Yet trend information is so important figures, and they incorporate whatever new data
that some comparisons are inevitable. In order were at hand. Chief among the latter were the
to make the most valid comparisons possible, results of a special study made by H. J. Lutz,
some adjustments were necessary, entitled Ecological Effects of Forest Fires in the

Methods varied from region to region, depend- Interior of Alaska, published as U. S. Department
ing chiefly upon the availability of recent Forest of Agriculture Technical Bulletin 1133. Although
Survey data. In most, cases, the use made of the this bulletin was not published until March 1956,
original Reappraisal _ estimates was limited to tim data contained in it were available in advance
area statistics, such as area of forest types and to the technicians making the estimates for
area by stand-size classes. Where the original Interior Alaska.
area estimates could not be used, known changes Since no complete surveys have been made and
in commercial forest area, tree mortality rates, tree since the growth studies available are obviously
size distribution, forest type, stand size, and other inadequate, it is not possible to attribute great
factors were taken into account in making calcula- reliability to the estimates here presented. They
tions from more recent surveys, should be taken as indicative figures only.

':_ In all of the West except the Douglas-fir sub-
region, estimates of timber volume in 1945 were TIMBER UTILIZATION
derived from 1953 data. This was also true in
New England, the Middle Atlantic and Central The estimates of timber cut in 1952 are suffi-
Regions, and the northern Plains States. In the ciently adequate and reliable for national and
Douglas-fir subregion and in the Lake, South regional analysis and even for State analysis in
Atlantic, Southeastern, and West Gulf Regions, many instances. In reliability, many of the utili-
new 1945 estimates were obtained by interpolation zation data compare favorably witl_ the dat_ on
between the original Forest Survey (made before timber growth. The timber cut estimates depend
1945 in these regions) and resurveys, chiefly upon timber products output or consump-

In working back to 1945, the volume estimates tion 6 data which have been collected for many
were based on the assumption that 1952 rates of years by the Census or the Forest Service. These
growth applied over the interval between 1945 and

6 Timber products consumption data appear in the

5 U. S. Department of Agriculture, Forest Service. section Future Demand for Timber. They are discussed
Forests and l_ational Prosperity A Reappraisal of the here because they are closely related to other timber
Forest Situation in the United States. Misc. Pub. 668, 99 utilization data, and most of them come from the same
pp., illus. 1948. source as timber products output statistics.



data have thus De(-)n subjected ._s}_;on_D:%_'_i(bi.___by prod-uct .in _!_peehdstu_ies made m each reRien
checking and comparison ove.r ihe years. The and. invo!vh_.g _, compa:dson of"local practice wRi
data for many eartier years are s,]so considered the standard units used in this report. In most
sufficiently adequate, although the reliability of regions, such studies are made as a par1 of the
the consumption estimates probably varies ap- [Forest Survey°
preeiably from year to year, and the later timber Finally, the timber cu_ estimates were calcu-
cut estimates quoted :in the timber section Growth tated by adding to timber products output the
and Utilization are undoubtedly more reliable volume of _'owing stock that is cut, knocked
than the earlier fi_ures, down, or killed in logging_ but otherwise left

Logging residue and plant residue data are unused in the woods -the logging residues. The
also discussed here. Although fewer comparisons data on logging residues were obtained from
or breakdowns can be made with these data, they Forest Survey studies made on logging operations.
are believed to be adequate for the purposes for Where the Forest Survey had no_ been made,
which they are used. comparable data from similar logging operations

in other States were used. Saw-log and pulpwood
DATA PROVIDED MAINLY BY THE CENSUS logging residues have been studied much more

intensively than residues from other kinds of
The Bureau of the Census customarily eom- logging.

piles output or consumption statistics for lumber,
veneer logs and bolts, and pulpwood. However, SAW-LOG DATA HAVE MAJOR EFFECT
for 1952, nationwide Census data were not avail- ON SAMPLING ACCURACYable when needed, and only pulpwood data were

obtained solely from this source. Census esti- For timber cut in 1952, the sampling accuracy
mates of 1952 lumber production were used for goal was 12 percent per billion cubic feet. A1-
overall control throughout the West except that though sampling errors could not be computed
Western Pine Association data were used in corn- for all components, the major component is tim-
puting saw-log output in part of California. In bar products output, which is estimated to have
the East, Census statistics were not available in a sampling error averaging 6.5 percent per billion
time, and saw-log output data were obtained by cubic feet. Hence, it seems safe to conclude that
other means ranging from 100-percent canvasses the sampling error of timber cut is well under
of lumber production in some States to adjust- the goal of 12 percent per billion cubic feet, and
meat of prior year estimates on the basis of tim- likely to be 8 to 9 percent.
bar severance tax reports or limited sawmill con- The sampling accuracy goal for the estimate of
tacts in others. For the country as a whole, these timber products output was set at 10 percent pet"
procedures resulted in an estimate of 1952 lumber billion cubic feet. Since it accounted for more
production which is about 5 percent higher than than half of the total output of roundwood, the
the figure subsequently reported by the Census. saw-log estimate had a major effect on the achieve-

Output and consumption estimates for other ment of this goal. For all regions and States for
products came from a variety of sources. For which the data provided a basis for computing
exam ple, in the case of veneer logs and bolts, the sampling accuracy, the sampling errors per billion
1952 estimates were derived mainly from Census cubic feet of output are as follows:
data, but additional canvasses were made to de- V,nee, Allother
termine the volume of logs and bolts consumed s_ Pulp- logsand prod-

logs wood bolts uct8
at green veneer and container veneer plants. (pe_- (per- (per- (per.
Estimates of cooperage logs and bolts, poles and Region or State: cent) cent) cent) cent)

New England ............... 0. 7 _ 0 1.0 2. 1
piling, round mine timbers, and hewn ties were Middle Atlantic ............ 6. 5 0 0 1.4
obtained usually by mail and field canvass of Lake States ............... 4. 0 0 0 7. 6
producers or consumers, but, in some instances, South Atlantic ............ 7. 4 0 .8 9. 8
severance tax records, public timber sale reports, Florida and Georgia com-bined .................. 7. 6 0 1.8 10. 0
or ratios based on coal production or wood preset- California ................ 5. 8 0 .8 (2)
ration statistics were used. Fuelwood and fence Montana ................ 1. 1 0 0 9. 9
post data came mostly from Forest Survey can- Idaho ....................... 5 0 0 17. 2

vasses in sample areas. For other products, --- -- -
procedures varied but they were generally similar Weighted average ......... 6. 3 0 1. 1 9. 0
to one of those above. _Zero sampling error indicates lO0-pereent coverage.

For the same product, units of measure varied _No basis for estimating sampling error.

from place to place, and the basic data applied In other States and regions, probability sampling
to different stages in the production process, was not employed, but the illethods and intensity
In order to place all of the statistics for a given of coverage indicate that estimates of saw-log out-
product on a standard basis, converting factors put are Well within the sampling accuracy goal of
were used. These were usually developed product 10 percent per billion cubic feet.
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Since the bulk of timber products output was pereent--16+l percent fox" saw logs alone and 2.8
estimated with a small sampling error, a relatively percent for veneer logs and bolts.
large sampling error could therefore be tolerated The approximate sampling errors of other break-
for products other than saw togs, p_flpwood, and downs of 1952 timber products output data can be
veneer logs and bolts without exceeding the 10 read from figure 2. _'or example, the total hard-
percent sampling accuracy goal. Thus, it appears wood output in the West Gulf Region is 0.5 billion
that the sampling error of the total 1952 estimate cubic feet for which the figure shows a sampling
of timber products output in the United States error of slightly more than 9 percent. For regions
and Coastal Alaska is about 2.0 percent, and the or States listed in the tabulation above, figure 1
average of 6.5 percent per billion cubic feet is welt also can be used for approximating the sampling
within the accuracy goal. By products, the error of breakdowns in the same manner as for
sampling errors are as follows: area, votume, and growth data.

Samplin.¢ Samplinff
error o/ error pertot_a _iui,_ NONSAMPLING ERRORS ARE POSSIBLE
estimate c_abic feet
(peree_t) (pe_ce_t) The timber utilization data are subject to errors

Saw logs ............................. 2.5 6. 3 other than those which arise from sampling. For
Pulpwood ............................. 0 0

Veneer logs and bolts ................. 6. 4 1. _ example, mistakes may have been made because
Other products ........................ 5. 6 9. 0 lists of timber products consumers or producers

were incomplete, or because production or con-
All products ...................... 2. o 6. 5 sumption reports obtained by mail and field can-

For saw logs and veneer logs and bolts, the vass were in eiTor. There may have been mistakes
sampling error per billion board-feet averages 15.8 in selecting and applying converting factors, in
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compiling the dftta a.nd tg_butati_ _.it _ii)h<;._>_yi_'___,:_....._ ]:_he fores_ protect_.o_-_ de_t_oon mort_iity, growth
residue data .may suffer from possible mistakes ...... . _,,_>,_._._.,n,., _._,>_1 ].oss, and growth _,,mpa_.t......... _#> _ varying dewees
as in measuring stumps or in judging whether a eu_: of retiabi]itv_ They _tre generatly adequate for
tree was in the growing stock or cull eategorw tn na.tional an_{ regionat ana_ys_.s, but some of them

,_ some instances, there is also the possibility of are insufficient for State appraisals. No sampling
errors m judgment and other errors in adjusting errors can be calculated for these data.
timber eut data from earlier years to the 1952
base year. All of these possibilities were mini- FIRE DAMAGE DATA MOST ADEQUATE
mized as much as possible bv careful supervision
and checking of the work. The forest protection data were assembled and

computed in various ways depending upon the
PLANT RESIDUES DATA FROM SPECIAL type of damage. The growth impact estimates are

STUDY made up of two components, mortality and growth
loss. Each of these components was estimated

The plant residue estimates resulted from a separately and different kinds of procedures were
study made espeeiMly for the Timber Resource used in each ease. Information on fire damage was
Review, the first study of its kind ever made on a usually more adequate than information on other
broad scale. The study included a mail and field types of damage. For one thing, fire damage is
canvass of sawmills and other plants. In many more easily recognized; for another, standard fire
regions, the canvass reaehed all of the larger reports and special fire damage surveys have been
plants and only the smaller plants were sampled, made for many years and in many places. At the

The estimates of total plant residue volumes other extreme, some insect and disease damage is
were based, for the most part, on average ratios, difficult to recognize and isolate and there was rein-
between residue volume and unit of produet out- tively little information on hand. In these eases,
put, applied to regional output estimates. There average annual losses were calculated and used to
were several recent studies which were used to represent the growth losses resulting from 1952
derive these output-residue ratios. Where no data events.
had been collected in reeent years, new studies The procedures used for estimating mortality
were made to determine the relationships between were not new; they have been used for the Forest
residues and output. Plant residue use, on the Survey and other forest inventories for many
other hand, was determined chiefly from reports years. On sample plots, all dead trees were ex-
of firms in the various forest industries, amined but only those judged to have died within

Since the study was concerned chiefly with accu- a specified period of years were counted. The
rate information on the proportion of t;lant residue ratio of dead to live volume was then determined
used, regional sampling accuracy goals were set on for the period and converted to an annual basis.
this item. This goal was 10 percent of the proper- Usually, total mortality in 1952 was taken to be
tion of residues used, as determined for all plants the same as the average annual periodic mortality
combined in each region; it was met or exceeded in determined in this manner. The mortality data
every case. Although care was taken to avoid were collected along with the area, volume, and
them, nonsampling errors, such as use of improper other data obtained by the Forest Survey or by
converting factors and m{stakes in reporting, may supplementary surveys where Forest Survey data
also have affected the plant residue data. In addi- were not available.
tion, any errors in the timber product output data With the total determined in this manner,
were carried over into the plant residue calcula- mortality caused by fire, and to some extent by
tions, other destructive agents, was determined from

records and estimates relating directly to 1952
FOREST PROTECTION events. For example, the size of every fire and

It is recognized that present knowledge in a the damage caused by it are reported for all pro-
number of fields of forest protection is inadequate, tected areas. Many insect and disease kills in
Although a considerable body of data on fire losses 1952 were specifically known. Surveys or esti-
has been accumulated, there have not been enough mates of these losses were usually available.
systematic surveys on losses caused by insects, Mortality due to natural suppression or to causes
diseases, and animals. Furthermore, the inter- that operate over a period of years before killing
relationships between fire disease, and insects are trees were determined from annual averages.

• o .

too httle known. Despite these shortcomings,
estimates of losses to destructive agents must be GROWTH LOSS CALCULATED IN SEVERAL
made in order to describe completely the timber
situation7 WAYS

7In addition to their use in calculating growth impact, Growth loss data estimate the losses accumu-
mortality data are also used for computing estimates of lated over time as a result of the destructive events
net annual growth, of 1952. In effect they represent annual losses



APPENDIX--ADEQUACY OF DATA 659

arising from destructive events if these events trees below 5.0 inches in diameter, and if the.
were stabilized each year at the 1952 level. Thus, average per acre yield at a rotation, age of 120
to the extent that 1952 was an average year for years is judged to be 72 thousand board-feet, then:

destructive events the growth losses presented lo years
are estimates of average annual losses. The two Growth loss
parts of growth loss, as explained in the section 120-year rotation X72 M bd.-ft.X
Forest Protection, are growth deficiency and loss 100 acres-600 M bd.-ft
of accumulated growth. Calculations of growth RELIABILITY OF ESTIMATES R]g$_rs ON
deficiency were made in several ways: For ex- EXTENSI_r]g Pd)DY OF DATA
ample, if a 1952 fire caused an estimated 5-year
delay in restocking on a 500-acre recently cut area The growth impact estimates are based on an
because the seed source was eliminated by the extensive body of data from permanent sample
fire, and if tile average per acre volume at 50-year plots, special surveys and research studies, Forest
rotation age is judged to be 20 thousand board- Survey measurements, standard fire reports, and
feet per acre, then" a variety of other sources. Such records were

used first and were supplemented by professional
5-year delay judgment only when no other basis was available.

Growth loss=5(_2_e _ rot-a-t-_-onX20M bd.-ft. X500 acres-- Sampling errors enter into some of these source
1,000 M bd.-ft, data, but there is no way of calculating a sampling

error that would apply to the total estimate of
Or if a 1952 defoliation due to a sawfly affected growth impact.
100 acres of pine timber and 800 acres of pine The most significant possibility of error lies in
plantations by reducing the growth 60 percent the exercise of professional judgment. There
and 30 percent, respectively, and if the average were numerous instances, as the above brief de-
annual growth was 60 cubic feet per acre, then" scription of procedures shows, where such judg-

ment had to be applied. However, the chances
Growth loss (timber)= of error from this source were reduced as much as

100 acresX60 cu. ft. X60 percent= 3, 600 cu. ft. possible by intensive crosschecking and wide-
Growth loss (plantation)- spread review and by limiting the use of judgment

800 aeresX60 cu. ft. X30 percent-=14, 400 cu. ft. to those instances where sufficient data did not

Total growth loss ............... = 18, 000 cu. ft. exist.
Among the different kinds of mortality and

Losses due to heart rots were computed sepa- growth loss data, fire data were the most complete.
rately for merchantable and cull trees. In mer- Numerous standard fire reports were available;
chantable trees, they represent an average annual these ordinarily show timber losses. For severe
rot increment--not for the events that happened fires, special surveys are often made to evaluate
in 1952 but for the average situation found in 1952. damage. Delays in restocking and other indirect
This obviously includes an accumulation of results losses caused by fire were judged but with many
attributable to many previous happenings. How- ,previous situations to use as references and guides.
ever, this rot increment is not going to stop as The fire statistics on area protected, classes of
long as infected sawtimber and growing stock are protection, area burned, and control expenditures
present. Hence, it was felt that the annual loss are of a high order of reliability; such statistics
computed in this way comes close to approximat- have been developed over the years as an essential
ing future annum losses. The loss due to heart phase of the integrated State and Federal fire
rot in cull trees is equivalent to their annual gross control program.
growth because no net growth is produced on The estimates of damage from insects and dis-
trees entirely unmerchantable, eases were largely prepared by the entomologists

Site deterioration also may result in growth and pathologists located at the Federal forest ex-
deficiency. For example, fire may damage the periment stations. The estimates were derived in
soil and change the environment on 1,000 acres so part from current surveys, as in the cases of many
that instead of a ponderosa pine forest, a stand of of the bark beetles, defoliators, white pine blister
oak, brush, and scattered pine is likely to occupy rust, and pole blight; in part from estimates based
the site. If annual growth before the fire had on a large amount of data on cull percents as in
been 250 board-feet per acre and only 50 board- the case of heart rot; and in part from scattered
feet with the stocking and type of stand after- studies and the considered opinion of those special-
wards, then a growth loss of (250 board-feet--50 ists who were best informed. Some of the esti-
board-feet) X 1,000 acres, or 200 thousand board- mates in this last category are those pertaining to
feet, occurs, tip moths, sawflies, leaf and needle diseases, and

Calculation of the loss of accumulated growth sweetgum blight. Cull percents used in calculat-
was handled in the same general manner as growth ing heart rot losses were based on a substantial
deficiency. If fire killed 100 acres of 10-year-old body of data, and suitable allowances and weight-



ings were made according Go site qua].itv or or.her sample properties. For medium private owner-
factors that influence them. ships, sampling procedures were also used in most,

Two examples will indicate the kind of insect States havir_g 15 or more such ownerships; in all
and disease data available: Mortality caused by other States. every medium private ownership
the littleleaf disease in the Southeast came from was covered by the study. Except for six prop-
31 permanent plots in 5 States supplemented by erties to whiOl access was denied, all large private
records frorn 3,552 Forest Survey plots. Reduc- ownerships were examined in every State but
tion in growth rate caused by the littleteaf disease Florida. wh.ere they were sampled. Federal.
was based on 5-year remeasurements of 5f_5 in- State, and other pubiic ownerships generally were
dividually tagged trees in all stages of decline on covered 100 percent.
35 permanent sample plots. Losses from western On both public and large private ownerships
pine beetle attacks on ponderosa pine in California organized by working circles, each working circle
were obtained from complete inventories on more was treated as an individual ownership and re-
than 70 sample plots having an aggregate area of ported on separately. Where working circle or-
over 10,000 acres. Many other examples also ganization was not used. each block or unit of land
might be cited where there was a large volume of in the ownership recognized for administrative
data available for growth impact determinations purposes was examined separately.
by cause of damage. Field examinations were made by foresters

In general, tile estimates of mortality by cause, familiar with the silvicultural requirements and
having been accumulated in most parts of the growth characteristics of the local forest types.
country by the Forest Survey on a large Immber Group trMning for field men was provided to in-
of field sample plots, are more reliable than the sure uniform interpretation of criteria used in the
estimates of growth loss by cause. The growth ratings.
loss statistics represent no more than a first ap- The productivity ratings were made with eon-
proximation. Neither the methodology nor the sideration of the stand both before and after cut-
field force required for the accumulation of precise ting, using the detailed criteria described in Cri-
data on all types and causes of growth loss were teria for Rating Productivity, page 671. Although
available. Nevertheless, through a State by State the field examinations were made after cutting, the
appraisal by specialists of each element of growth age, composition, stocking, and general thrift of
loss, by causal agency, and by the major tree the cut stand were estimated by observing and
species involved, there is no doubt that the growth measuring stumps, tops, and other evidence left on
impact data in this report do represent an adequate the ground. The rating criteria used were chosen
basis for appraising timber losses over the Nation primarily to express directly either existing or
as a whole, prospective stand conditions, rather than inten-

PRODUCTIVITY tions or actions of owners or economic or other
indirect factors which influence stand conditions

The estimates of productivity of recently cut in varying degrees.
lands are relative rather than absolute. They can Four key factors affecting growth were reeog-
be understood and evaluated only in relation to nized: (1) The density of crop trees in the residual
the concepts on which they are based, as explained growing stock left on tile ground after cutting,
in the section Productivity of Recently Cut Lands. together with sueh trees established sinee eutting,
The woduetivity criteria, as such, are not subject (2) prospective stocking as indieated by numbers

• • 1to sampling or other errors, rley are the result and species composition of seed trees or other
of the best professional judgment, research, and sources of regeneration and the relative abund-
experience that could be brought to bear. On the anee of inhibiting or benefieial faetors affeeting
other hand, the productivity data are subject to regeneration, (3) the species composition of exist-
the possibility of both sampling and nonsampling ing stands, and (4) the effect of the aetual felling

errors. ,T[_ese errors are likely to be minor and the age on the rate of growth.data are believed to be entirely adequate for des- When the ratings for a property having euttings
eribing the condition of recently cut lands by in several types were summarized, the rating for
regions and ownership classes? the recently cut area in a given type was weighted

by the aereage of that type in the ownership. The
A SPECIAL STUDY OF PRODUCTIVITY WAS same principle was followed in summarizing the

MADE ratings for all properties in a given class of owner-
ship or in a region.

The condition of recently cut lands was deter-
mined by field examination. Data on small pri- SAMPLING PROCEDURE AFFECTS
rate ownerships were obtained by examining RELIABILITY

8 The adequacy of the ownership data, as distinct from
productivity data, is described under Forest Land and In the nationwide field survey made to appraise
Timber Ownership, p. 664. productivity on recently cut lands, the require-



ments of probability sampling were met and sam- Figure 3 provides a means of approximating the
pling errors were calculated for the major items of sampling errors of further breakdowns of the items
data. Sampling error goals were set for each re- given in table 84. The application of figure 3
gion and were met satisfactorily. For the United corresponds to that previously used for figure t.
States and Coastal Alaska as a whole, the sam- For a particular breakdown, find the smallest unit
pling error of the estimate of total private operat- of which it is a part and for which the sampling
mg area is 2.0 percent (table 84). Errors of the error is given in table 84, determine the percent of
estimates of private operating area by productivity area which the breakdown represents, and read
class range from 2.7 to 5.9 percent. Sampling the corresponding factor from figure 3. Tile prod-
errors of the public ownership data have not been uct of this factor and the sampling error of the
calculated because coverage was generally 100 whole is the approximate sampling error of the
percent, breakdown.

Figure 3._Ratio of standard error of an area or number-of-owner breakdown to standard error of a total based on
the survey of productivity of recently cut lands. (A) Applies to area and number-of-owner statistics for
ownerships of less than 5,000 acres in California and the East. (B) Applies to area statistics of ownerships
less than 5,000 acres in Pacific Northwest, Northern Rocky Mountain, and Southern Rocky Mountain Regions.
Applies also to area statistics for ownerships of 5,000 to 50,000 acres.
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T_BLE 84.--Sari_pling errors t of estimates _d private commerciat Jorest tand_ "_umber _ private ownerships,
operating area_ and area by productivity class, by size class of ownership, _vectio7_°and regioT_ _?nited
States and Coastal Alaska

SMALL OWNERSHIPS (LESS THAN 5,090 ACRES)

Commer- Number }?roductivity class :_

Section and region cial forest of private Operating
land owner- area

t_rea ships 2 Upper Medium Lower

North: Percent Percent Percent Percent Percent Percent
New England ................................... 3. 5 4. 9 8. 0 12. 6 13. 5 20. 0
Middle A_lantic .............................. 6. 1 4. 1 13. 6 16. 2 t6. 0 49. 3
Lake States ................................... 5. 3 3. 3 10. 6 13. 6 17. 5 19. 3
Central States .................................... 4. 3 6. 8 11. 1 14. 0 15. 6 27. 8
Plains ................................................... 15. 9 15. 0 37. 7 (9 (9 37. 8

All regions ...................................... 2. 6 2. 8 6. 0 7. 8 8. 2 17. 4

South:
South Atlantic ............................... 5. 6 6. 4 9. 0 15.0 14. 0 21.2
Southeast ....................................... 3.5 4. 3 5. 3 12. 9 12. 6 11.6
West Gulf ...................................... 7. 8 5. 6 tl. 8 20. 7 12. 0 15. 6

All regions ........................................ 3. 0 3. 1 4. 6 8. 9 7. 7 8. 6

West:
Pacific Northwest .......................................... 3. 3 1.9 5. 4 8. 4 9. 1 16. 8
California .................................... 10. 4 10. 7 16. 7 25. 8 21. 4 30. 1

Northern Rocky Mountain ..................... 8. 8 11.0 10. 8 10. 5 18. 0 20. 5
Southern Rocky Mountain ...................... 11.9 13. 1 28. 5 47. 7 40. 2 18. 5

All regions .................................... 3. 3 2. 9 4. 8 7. 6 7. 8 11.8

All sections, United States ....................... 1.9 2. 0 3. 4 5. 5 5. 1 7. 4
Coastal Alaska ................................ 0 0 0 0 0 0

United States and Coastal Alaska ................. 1.9 2. 0 3. 4 5. 5 5. 1 7. 4

"MEDIUM OWNERSHIPS (5,000 TO 50,000 ACRES)

North:
New England .......................................... 2. 3 0 2. 7 6. 8 47. 1 62. 6
Middle Atlantic ............................. 2. 3 0 6. 0 15. 0 18. 2 47. 9
Lake States ............................... 1.6 0 9. 1 12. 0 28. 8 10. 6
Central States ................................. 3. 2 0 6. 3 11.1 16. 1 47. 0
Plains .......................................... 0 0 0 0 0 0

All regions ........................................ 1. 2 0 3. 0 6. 4 14. 2 31.8

South:
South Atlantic ......................................... 3. 7 0 7. 1 8. 7 33. 8 0
Southeast .................................... 3. 4 0 5. 6 9. 5 23. 4 19. 4
West Gulf .................................. 1.8 0 4. 8 10. 4 12. 2 28. 8

All regions .................................................. 2. 1 0 3. 6 6. 1 13. 4 16. {)

West:
Pacific Northwest .............................................. 4. 9 0 6. 6 12. 2 27. 0 63. 2
California ...................................... 5. 6 0 8. 2 12. 6 49. 9 0
Northern Rocky Mountain .................. 0 0 0 0 0 0
Southern Rocky Mountain ..................... 17. 9 0 0 0 0 0

All regions ........................................... 3. 5 0 4. 4 8. 1 19. 2 30. 3

All sections, United States ............................. 1.4 0 2. 4 4. 2 9. 2 13. 0
Coastal Alaska ................................... 0 0 0 0 0 0

....

United States and Coastal Alaska .................. I. 4 0 2. 4 4. 2 9. 2 13. 0

See footnotes at end of table.

_J
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TABLE 84. Sampli_g errors _ _J estimates ofprivate commercialjorest land, number eJ 2r'_vate ownershr;,ps,
operatir_g area, arid area 5y produeg'dty class, by size class of ownership, section, and reffion, United
States and Coastal Alaska Continued

MEDIUM AND LARGE OWNERSHIPS (5,000 ACRES AND LARGER)

Commer- Number Productivity class a
Section and region eial forest of private Operating

land owner- area
area ships e Upper Medium Lower

North : Percent Percent Percent Percent Percent Percent
New England ..................................... 0. 5 0 2. 1 1. 2 6. 7 7. ]
Middle Atlantic ............................ 1. 4 0 6. 4 7, 6 t0. 4: 33. 3
Lake States ....................................... 5 0 2. 7 2. 5 11. 1 8. 9
Central States .............................. 2. 4 0 6. 9 8, 4 11.4 22. ;_
Plains ..................................... 0 0 0 0 0 0

All regions ................................................ 5 0 1. 9 1. 6 4. 7 21. 5 _

South:
South Atlantic ...................................... 1.7 0 4. 0 3. 8 21. 1 (4) '
Southeast ........................................... 1. 7 0 5. 3 4. 8 21.4 23. 7
West Gulf ........................................ 6 0 2. 6 2. 5 5. 5 12. 9

All regions ................................... 9 0 2. 9 2. 7 10. 0 15. 1

Wast:
Pacific Northwest ............................... 1.5 0 3. 2 2. 8 17. 0 42. 0
California ............................................ 2, 8 0 6. 4 6. 4 24. 4 0 _
Northern Rocky Mountain ..................... 0 0 0 0 0 0
Southern Rocky Mountain .......................... 7. 3 0 0 0 0 0

All regions ........................................ 1.2 0 2. 1 2. 2 5. 9 16. 3

All sections, United States ..................... 6 0 1.9 1. 9 5. 0 11. 7
Coastal Alaska .............................. 0 0 0 0 0 0

United States and Coastal Alaska ............... 6 0 1.9 1.9 5. 0 I 1. 7

ALL PRIVATE OWNERSHIPS

North :
New England ............................... 2. 1 ..................... 2. 9 2. 4 6. 6 18. 1
Middle Atlantic ............................ 5. 2 ...... 8. 4 10. 3 10. 5 37. 1.................................6o
Central States............................. 4. 1 _______ 8. 7 12.2 la. 7 26. 2Plains ....................................... 15. 9 43. 1 (9 (4) 38. 0

• 2.1 3.2 --3.9" 5.2 14.7
All regions ................................. . ......

South:
South Atlantic ................................... 4, 7 ........ 6. 3 7. 8 12. 6 19. 5
Southeast ........................................... 2. 5 .......... 4. 6 5. 6 10. 6 10. 4
West Gulf ............................................... 5. 1 .......... 4. 4 5. 3 7. 7 12. 5

All regions ................................. 2. 2 ............ 3. 0 3. 7 6. 2 7. 7

Wast:
Pacific Northwest .......................... 1. 8 .......... 2. 9 2. 9 8. I 17. 4
California ................................. 4. 2 ......... 6. 2 6. 7 16. 9 30. 0
Northern Rocky Mountain .................. 5. 3 .......... 3. 6 2. 3 6. 7 10. 2
Southern Rocky Mountain .................... 7. 4 ......... 9. 8 13. 5 18. 7 4. 7-

All regions ..................................... 1. 8 .......... 2. 2 2. 5 5. 1 9. 7

All sections, United States ........................ 1. 4 ........... 2. 0 2. 7 3. 6 5. 9
Coastal Alaska ............................... 0 ........... 0 0 0 0

United States and Coastal Alaska ............... 1. 4 .......... 2. 0 2. 7 3. 6 5. 9

Sampling error in terms of one standard error, error of 40 percent applicable to 5 percent of operating
2 No sampling error for ownerships of 5,000 acres and area indicated in low productivity, for example, indicates

more because complete ownership lists were available and range of :i: (5 x .40)-- :t: 2. The odds are 2 to 1 that the
therefore sampling error was nil. true percentage in the class would therefore fall in the

Large sampling errors frequently apply to a small range 3 to 7 percent.
area or percentage in the productivity class. Sampling 4 Estimates too crude for use on a State basis.
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tn figu,ve 3, 1.ine A _,_ppli.es_o ........._.................
by area s_mplin_;. [.['his includes p_:iva,_e or.,,-_er- is _._o w_y o_ sop_,_r_ung forest indus,try tirab@:
ships of less th_n 5,000 acres in all. re[_;iens except vo]._.ra_,,!"_ f:'_'orr_volumes owned bv nonfa_'m priva_e
the Pacific Northwest, Northern Rocky Mountain, owners,
and Southern Rocky Mount&in, where tis_ samp-
ling was employed, Line B a.pplies _o sts, tistics OWN£RSHH :0 DATA T_ErJ TO FORESTobtMned by list s_mpling. This includes all owner-
ships in the size range 5,000 to 50,000 _cres and SURVEY
small ownerships in the Pacific Northwest, North-
ern Rocky Mountain, and Southern Rocky To,at commercial forest. _rea, total s_.wtimber
Mountain Regions. Line B will apply _lso in volume, and to_al growing stuck estimates were
approximating the sampling errors of breakdowns obtained _s explained above under Forest Area.
of all ownerships of more than 5,000 acres. Timber Volume, and Growth Dat_. Ownership

procedures were aimed simply _t segregating
these groups of data by ownership class in terms

NONSAMPLING ERRORS MAY HAVE of acreage, timber volume, and number of holdings.
OCCURRED Most of the estimates of private ownership of

commerciM forest land were obtained as part of
In addition to sampling errors, the productivity the Forest SurC-ev or as part of special surveys of

data are also subject to other errors. These in- forest area, timl)er volume, and growth. Public
elude possible mistakes in measurement, tallying forest land areas were usually secured from the
and reporting, or compilation--the same possible officials administering them. Private farm forest
mistakes previously mentioned in connection with areas were derived from Census estimates. Forest
other groups of data. However, the principal industry and other private forest area was the
factor affecting reliability of the data was the use calculated residual. The subdivision of these
of personal judgment in applying the criteria, latter data into ownerships of lumber manufae-
Judgment had to be used in classifying crop trees turers, pulp manufacturers, other wood manu-
and seed trees, determining prospective stocking, facturers, and other private owners was accomp-
appraising the condition of the seedbed, arid so on. lished as a part of the survey of productivity of
Finally, the productivity data are dependent upon recently cut lands, just described. This survey
the ownership data and their reliability is partly also provided the estimates of number and area of
dependent upon the reliability of the latter, private ownerships by size class.

The productivity criteria are believed to be Estimates of timber volume were based on
adequate for rating purposes. Separate criteria public records or on aerial photograph interpre-
were established for each forest type in every tation and ground plot measurements. Regular
region, and for site classes, physiographic units, Forest Survey procedures were used in most cases.
or localities within types as deemed necessary.
In establishing them, tables of normal stocking
and other technical bencFmarks were adjusted to SAMPLING ERRORS APPLY TO PART OF
conform to the conditions found on recently cut OWNERSHIP DATA
lands of ownerships judged to be managed under

the better cutting practices. Although the re- Except for the area of public ownerships andliability of the criteria is not under consideration, the numbers of medium arid large private Owner-
it should be pointed out that professional judg- ships, ownership data were obtained by sampling
merit was exercised in coordinating standards for procedures. For the estimate of private corn-
types common t,o two or more regions, and in mercial forest land in the United States and
determining the need for separate criteria for site Coastal Alaska, the sampling error is 1.4 percent
classes, physiographic units, or localities within (table 84). For the total number of small private
a type. ownerships, the error due to sampling is 2.0 per-

cent, and for the commercial-forest area of these

FOREST LAND AND TIMBER ownerships it is 1.9 percent. Further breakdowns
of these items can be calculated by using figure 3

OWNERSHIP as explained in connection with the productivity
data.

The commercial forest land ownership data are The sampling error of total sawtimber volume
among the most reliable data in the Timber Re- is 0.8 percent, and the sampling errors for volumes
source Review. They are adequate for most owned by each of the various types of ownership
breakdowns, and their reliability is frequently are somewhat larger. The latter errors can be
sufficient for State analysis. The timber owner;- read from table 84 and figure 1 in the same manner
ship data, though reliable enough for use in most as errors of other breakdowns of the forest land,
States, are not quite as adequate. They cannot be timber volume, and growth data.
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SOME OWNERSHIPS DIFFICULT To the section Forest Tree Planting. For example.

CLASSIFY plantable area is nonstocked or poorly stocked
forest, land or nonforest land on which, judged by
1952 conditions. (a) the establishment of forest

The possibility of human mistakes and faulty tree cover is desirable and practical, and (b)
judgment affect the reliability of the ownership forest tree regeneration will not occur naturally
data just as they affect other data. Training, within a reasonable period of time. In each
close supervision, and critical review of results region, attempts were made to insure uniform
helped to keep such errors to a minimum. How- interpretation of this definition. For example.
ever, ownership data are especially subject to two "reasonable time" was taken to mean 5 years in
kinds of nonsampling error which are difficult to poorly stocked seedling and sapling areas in the
correct. These are errors of reporting and errors eastern forest types and in coastal conifer types
of classification. Reporting errors may arise in the West, and 10 years ill interior types in the
where public or private records and reports are West. Tile data apply to virtually "all of the
used in lieu of direct measurement to Forest nonstocked forest land and also to certain areas
Survey standards. Classification errors are of of seedling or sapling stands that were slightly in
particular importance in all private ownership
surveys because some farmers operate sawmills, excess of 10-percent stocked and where localexperience and judgment indicated that planting
for example, and some forest industrial firms was practicable. The nonforest land included in
manufacture both lumber and pulp. The possi- plantable area generally pertains to former tim-
bility of misclassification has been minimized as berland diverted to cropland, but which now lies
much as possible by using standard definitions idle and no longer is used for such purpose; non-
and by training enumerators to recognize mar- forest land in use as cropland was not included. 9
ginal cases. Nevertheless, the possibility of such

error does exist and there is no ready way of TIMBER RESOURCES OF NORTH
measuring it. AMERICA AND THE WORLD

FOREST TREE PLANTING The data presented in the section on timber re-
sources of North America and the world came

The most reliable planting data are those which from many sources, and many adjustments had
describe past accomplishments. Since 1926, State to be made to place them all on a common base.
foresters have reported and the Forest Service No evaluation of these foreign statistics can be
has compiled areas planted annually, State bv offered since none is given in the references con-
State. There are also fragmentary but reliable sulted. The point to be made is that forest in-
statistics available for many years before 1926. ventories have never been made in most of the
In using all of these planting records, judgment countries of the world outside of North America
enters in only when converting from area planted and parts of Europe. The data are indicative and
to area of acceptable plantations. Since an ac- no great reliability should be attributed to most
ceptable plantation is defined in terms of number of them..
of trees per acre at the end of tile fifth year after The estimates for Canada were taken mainly
planting, data for plantations older or younger from reports of the Canadian Department of
than 5 years could not be used without allowing Northern Affairs and National Resources. An ad-
for differences in plantation age. The plantable vance draft of the statement on Canada was re-
area data are believed to be adequate, but their viewed in the Forestry Branch of that Depart-
reliability covers a wide range. This is because ment. The Canadian estimates are believed to
their preparation varied from State to State de- be more reliable than the estimates for most other
pending upon the availability of local information, countries.
and because a considerable degree of personal The estimates for Mexico are based on frag-
judgment was usually necessary, mentary data that were brought together from

In general, the estimates of area of acceptable varmus sources. Major reliance was placed on
plantations and plantable area were prepared "Informe al Gobierno de Mexico sobre Silvicul-
jointly by State foresters and local Forest Service tura," a report by D. T. Griffiths which was pub-
planting specialists. No special surveys were un- lished in 1954 by the Food and Agriculture
dertaken, but full use was made of existing data Organization of the United Nations.
on stocking of commercial forest land such as the The major source of the data given for the rest,
Forest Survey provides, results of planting surveys of the world was "World Forest Resources," also
in some States, public forest records, and similar published by the Food and Agriculture Organiza-
sources of information, tion and released in 1955.

Comparability of the planting data is stronglyaffected bv the local interpretation given to the Cropland which might be planted under various publicprograms subsequent to 1952--the "Soil Bank," for ex-
standard definitions and concepts as explained in ample--is not included.
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The projectionsoffuturedemand fo_"tin_berand _nd (e)a:o.,_._;i.:_Jave_"_g'e.:_ne:i:"e_J.seof_an:hour pro-.
the estimateofneeded growth _nd inventoryand du.ctivity_,,__a_essomewhs.tlower than inrecent.

of projected growth and inventory are different yea_% _'e _he basis for pro]_!ctions of the Nation's
from all of the other data in the Timber t{esource future outputs of all goods and services, or gross
Review. Their adequacy can be gaged only in national produc_. The gross national produc_
relation to the assumptions upon wMeh they are projections, in turn, are the basis for estimates of
based. They are behaved to be sufficiently pre- future disposable personal income, and also for
eise for the purposes for which they are used. projections of the inputs of nonfood-nonfuel raw
However, these data or any other system of pro- materials required to sustain such outputs.
jections cannot have the same reliability as men- Within this general framework of anticipated
surements of past economic growth or of quantity economic growth, three separate projections of
of timber products demanded currently or in the demand for timber products have been developed.
past. "We cannot ask about a statement con- The first is based on the lower set of population
earning the future, 'Is it true?' as we can ask and gross national product projections; the second
about one relating to some past event. All we is based on the upper set; the third projection of
can ask, 'is it likely to be true?' meaning 'Are demand for timber products is a modification of
there weighty grounds for accepting it?' The the first, on the assumption that prices of timber
answer to this question, no matter how strongly will rise to a substantially greater extent than
supported by empirical study of the past, m prices of competing materials. All three demand
merely a matter of judgment that cannot be fully projections assume continuation of trends in sub-
tested." _0 stitution of certain timber products for other tim-

ber products. But only the third assumes sub-

FUTURE DEMAND CLOSELY RELATlgD TO stantial net substitution of other nonfood-nonfuelraw materials for timber products.
FUTURE ECONOMIC EXPANSION The final steps in the timber-demand analyses

The projections of future demand for timber involve assumptions about future net imports of
are based chiefly on a general framework of pro- timber products, and about future improvementsin timber utilization. With allowances for these
_ctions indicating probable expansion of the

ation's economy in the forthcoming 20 and 45 two factors, the analyses proceed to estimates of
years. The construction of those projections is future demand for live timber from the forests of
explained step by step in the section Future the United States.Wanting to know how its preliminary projec-Demand for Timber.

The starting point is the Census Bureau's four tions of national economic growth and of demandfor timber products would fare under critical
series of United States population projections judgment, the Forest Service sought and obtained
covering the period 1955 to 1975. These are
based on explicit assumptions regarding future independent appraisals of those projections by• several experienced economic analysts not con-
fertility rates, mortality rates, and net _mmigra- , •
tion. The same assumptions and method have nected with the Servme. Comments from some
been used to extend the Bureau's series from 1975 other economic analysts were volunteered and
to the year 2000. From those series of projections have proved most helpful.
(and extensions), two sets of estimates for 1975
and for 2000 population have been chosen. The FUTURE SUPPLY DATA INVOLVE
lower set of estimates for these two dates is some- ADDITIONAL ASSUMPTIONS
what below the midpoint between the two middle
series of projections; the upper set is the high The estimates of future needed growth and
series. Reasons for not using the low series are inventory rest mainly on the estimates of future
indicated in the seetion, timber cut, but they also involve additional

From the selected estimates of future popula- assumptions. There is still much to be learned
tion, the analyses proceed to derive corresponding about projecting growth on a nationwide basis.
sets of estimates o{ the future labor force. Those Until more is learned, any long-range calculations
labor force figures, with due allowance for (a) will have inherent in them the possibility of sub-
some decrease of participation by young persons stantial error. Growth is a compounding value
of school age and by elderly persons of retirement and even small variations of growth rate can have
age, (b) armed forces of about present size, (c) pyramiding effects which are hard to evaluate.
unemployment not exceeding 4 percent of the fu- Furthermore, the task of relating timber cut pro-

jections, growth, and inventory to long-range
_0Kuznets, Simon• Concepts and Assumptions in Long-

Range Projections of Nation-al Product. In v. 16, Long- wood needs is complex; available methods are
Range Economic Projection, pp. 9-38. Natl. Bur. Ecoi_. crude; there is no way of making precise compari-
Res. Princeton, N.J. 1954. sons; and professional judgment, as well as
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assumptions, play an important role in tile judgment. It, takes into account intensified pro-
procedure, tection with consequent substantial reduetions in

The needed growth estimates are no more than mortality, rapid expansion in tree planting, in-
the projections of timber cut from Future Demand creased growth rates in the West resulting from
for _iPmber plus an allowance for possible under- liquidation of old-growth timber and improvement,
estimation, catastrophic losses, and reduction in in forestry, and decreased growth rates in the
commercial forest area. The needed invenl:ory East as understoeked stands fill in. If more
estimates are capitalized values calculated from adequate information had been available, it would
the needed growth figures. The capitalization have been desirable to calculate these and other
rates used represent the weighted average mean items of forestry progress independently instead of
annual growth (including growth harvested in selecting rates of growth and rates of mortality
thinnings or intermediate cuttings)of well-stocked that, purport to include them all, as was actually
stands of each region's important timber types at done. The procedures used varied from region to
appropriate rotation ages. The rotations selected region depending upon differences in the nature of
were those deemed neeessarv on the average to the forest itself and in the statistical data avail-
provide timber of the size and quality implicit in able. Some formulas provided for separate ealeu-
the future demand estimates under the intensity lation of ingrowth, for example, while others used
of protection and management which might pre- a gross growth rate which included ingrowth. _2
vail in the year 2000." When the results from all The details of procedure are fully described in the
regions are brought together, the capitalization working plans which may be consulted in Forest
rates applied to needed sawtimber growth were Service regional offices, as mentioned previously.
found to average 5.4 percent for eastern softwoods, Finally, the estimates of realizable growth
4.4 percent for eastern hardwoods, 3.7 percent for should be mentioned. They were prepared by
all species in the Douglas-fir subregion, and 2.8 groups of local foresters in each region who were
percent for all species in the remainder of the West. acquainted with the growth achieved on the best
Corresponding rates in terms of growing stock managed properties in their regions. Records of
averaged 4.6, 4.0, 3.3, and 2.0 percent, respec- growth and yield were used where available, along
tively. All of the capitalization rates and rotation with information on areas of types and sites.
ages chosen are considered practicable and feasible, However, in the last analysis, the results are based
but they may be subject to errors, mainly on professional judgment. They should

Projected growth and inventory estimates also be used only as indicators of the levels of growth
are dependent upon the estimates of future demand that might be considered reasonably attainable.

plus an allowance. In addition, they involve the ,2The following formulas, or variations of them, were
assumptions that (1) forestry progress will con- used in most cases for projecting inventory and growth for
tinue at the rate shown by recent trends, and (2) specified years:

timber will be cut each year from 1952 to the A--[(GS--½C--M) .Os-- (C-t-M)] l'0x_--I
projection dates as demand steadily rises from .0x
1952 consumption to the projected levels. The where A=Addition to the growing stock during the period
former assumption is based partly on resurveys GS=Growing stock at the beginning of the period
and other plot remeasurement data and partly on C=Average annual cut during the period

M----Mortality in first year of the period
_ Calculations of needed inventory were made inde- .0s--Average annual gross growth rate during the

pendently in each region. Examples of rotations used period
include: 60 years for southern yellow pine, 80 years for .0x-- Gross growth rate minus the mortality rate.
eastern hardwoods, 100 years for Douglas-fir, and 120-150 NG=: (GS--½C-- M) .Os-- M
years for ponderosa pine. In such calculations, the longer where NG---- Net growth during an individual year
the rotation needed to produce a desired range of size GS=Growing stock at the beginning of the year
classes, the greater the ratio of timber volume to annual C----Timber cut during the year
yield and the smaller the capitalization rate to convert M----Mortality during the year
needed growth to needed inventory. .0s= Annual gross growth rate.
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CRITERIA FOR RATING PRODUCTIVITY

INTRODUCTION CRoP TREE

In making the field ratings for productivity of Only crop trees were counted in the field
recently cut lands, the existing stocking, prospects sampling to estimate stocking. "Crop trees" were
for future stocking, species composition, and felling defined as trees of desirable or acceptable species
.age practiced thereon were measured and recorded as specified in the individual type-group descrip-
m terms of specific criteria or guides. Because re- tions and which by local experience have proved
gional foresters of the Forest Service were assigned their ability to produce commercial wood products
responsibility for conducting the surveys, detailed on the site under examination and, if below corn-
criteria and field manuals were prepared for each mercial size, show capability of growth to mer-
of the administrative regions of the Forest Service chantability by reason of their form, vigor,
according to the methods outlined in the section crown position, and freedom from injury, disease,
Productivity of Recently Cut Lands, p. 225. The and parasites. Only mature specimens or those
reader will also find in that section the reasons for capable of making good growth at the time of
procedural steps and the concepts basic to the examination qualified as crop trees. Ability of
standards presented here. a young tree to survive a period of suppression

The purpose of the following pages is to preserve and eventually develop into a crop tree did not
and to make public the major standards used in qualify it to be counted.
the 1953 survey. To avoid repetition of definitions

and procedures common to several regions or EFFECT OF FELLING AGE
types, and to reduce space devoted to tabular

presentations, the criteria used for rating pro- Effect of felling age is the reduction of produc-
ductivity are summarized and condensed for type tivity that results from clear cutting or very heavy
groups within _he several Timber Resource Re- cutting in stands before the culmination of mean
view regions or combinations of them. Volumin- annual growth for the class of products removed.
ous material on the mechanics of procedure, such It is expressed as that percentage of the mean
as the coding system used to record field data and annual growth at culmination reached by the
the sampling procedures followed, has been stand at the age when clear cut. Thus, if a given
omitted. Also, some of the minor guides, im- species culminates mean annual growth at 120
portant locally, have been omitted, years with a mean annual growth of 200 volume

The subject matter under consideration is tech- units, but was cut at 80 years when mean annual
nical and highly complex. Technical readers in- growth was 150 units, allowance for this effect of
terested in the procedures and standards for a felling age reduced the productivity rating by
given forest type in a particular locality should 25 percent.
obtain a copy of the field manual from the appro-
priate regional forester and also a copy from the Effects of felling age were recognized for twogeneral classes of products depending upon plu-
Chief Forester of the basic plan entitled "Task rality of the volume cut: (a) Large products and
VIII, Productivity of Recently Cut Lands--July high-quality products such as saw and veneer
1953." logs, and (b) small, relatively lower quality

products such as cordwood. Products that did
DEFINITION AND EXPLANATION OF not fit this classification, such as Christmas trees,

TERMS corral poles, fencing material, and transmission
poles, were assumed to have reached maturity

The definitions and explanations that were at the age cut, and felling-age effect was not con-
applied in all regions and in all forest type groups sidered. Also, no reduction for felling age was
are summarized below. Important excelJtions and made either for stands or individual trees whose
additions to meet local conditions are given in the removal did not have a material effect in reducing
criteria for the regions and type groups in which growth. Examples: (a) Injured and diseased trees
they occur, or stands, (b) trees in the suppressed crown classes,

is Assembled by Leonard I. Barrett, Philip A. Briegleb, Gordon G. Mark, and Arthur L. Roe.
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stories having potentially hig_er vah_eo _.i"N_TED STAT[E S

tn _he eastern pa,r5 o_ the country,including
SEED ']SNEES North Dakota, Okla,_.oma, and Texas, the pro-

Seed trees were required to have a futt, heMthy ductivity classification of recently cut lands was
crown and reasonable prospects of surviving for derived from numericM ratings based on tallies of
a sufficient time to bear at least one full crop sample plots distributed throughou_ the cutovera17eas.
of seed. The existing stocking was tallied on concentric

FOREST TYPES circular plots, a H00-acre plot being used for trees
up to the 6-inch d. b. h. class, and g-acre plots
used for trees in the 6-inch d. b. h. class and larger.The forest type groups adopted by the nation-

wide forest survey (see Definitions, p. 630) were The "desirable" and "acceptable" species were
used as the basic types in compiling results, recorded by these two categories, and ratings of
However, criteria were prepared by the regional existing stocking were read from stocking tables
task _oups for local types as considered import- prepared from the standards for the type.
ant. _These local types were keyed to the most If this step shows that 50 percent or more of the
appropriate type group for compilation purposes, stocking was in desirable species, no correction was
For this reason, criteria will appear in the following made for composition. If less than 50 percent
pages for types not listed in the major type was in desirable species, the ratingwasreducedby
groups. For example, in the Middle Atlantic applying a composition factor. In order not to
Region only the white pine type of the type group reduce existing stocking.b.y more than half because
white-red-jack pine exists on the ground. Hence, of substandard compomtmn, no factor under 0.5
stocking standards were prepared only for the was used.
local white pine type. Basis for type classification If the plot was not fully stocked, prospective
was the species composition just prior to the most stocking was calculated by various methods based
recent cutting, on the standards for the particular forest type.

Generally, the prospective stocking rating was
based on: (1) the available seed source either

SPECIES CLASSIFICATION from seed trees on the cutover area and/or from

For each forest type recognized in the regional an adjacent uncut stand that contained seed-bearing trees, and (2) the condition of the seed-
criteria, the principal tree species encountered
are listed as 'idesirable," "acceptable," or "non- bed, existence of slash, cull trees, weed trees,or herbaceous growth on the plot that would
count," depending on their rate of growth,
susceptibility to injury and parasites, and the inhibit, establishment or growth of trees. The
utility of their products in comparison with that effects of grazing, rodents, deer browsing, etc.,
of associated species. Classification of minor were included in the final numerical estimate forprospective stocking.
species of relatively little importance not listed Figures for existing and prospective stockingin the criteria was (tetermined by the field exam- were added to obtain a value for total stocking.
iners as encountered. The maximum value recorded for stocking was 100

percent. If the stand was cut heavily, i. e., more
ESTABLISHED SEEDLINGS than 80 percent of the volume in merchantable

sizes for the products harvested was removed, and
Healthy seedlings of desirable or acceptable the trees were cut at ages younger than the age of

species tl_at have completed one growing season, culmination of mean annual growth for the class of
and that meet crop tree specifications, are desig- product harvested, the rating was reduced by
nated as "established," unless specified otherwise applying a felling-age [actor. In even-aged stands,
in the individual criteria, average age was use(1 as the felling age to ascertain

the factor. ]n uneven-aged stands, a weighted

CLEAR CUTTINGS average factor was calculated. The final pro-
ductivity estimate was the product of stocking

Clear cuttings are defined as cuttings that re- percentage, the composition factor, and the felling-
move all of the trees or all or substantially all age factor.

of the trees that are merchantable for the products SAMPLE CALCULATION OF PRODUCTIVITY
being harvested, and that result in elimination
of most of the original overstory. In the East, A productivity estimate was calculated on a
when 80 percent or more of such merchantable field worksheet for each plot. The estimate for a
volume was removed, the area was considered given forest type on an ownership was the average
clear cut. of all plots in the cutover part of the type. To
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illustrate the field procedure, a sample calculation State--Virginia (criteria for the South Atlantic
for one plot, and the record made on a field work- TRR Region used); the forest type lob]oily-
sheet for that plot (fig. 4), are given here. The shortleaf pine cut 1 year before the examination.

Forest type L.-SL Pine
Owner (name) John Doe (Number) Plot number 1

EXISTING STOCKING PROSPECTIVE STOCKING OF DESIRABLE SPECIES
....

Desirable Acceptable Seedtrees Other seed Total %of plot FinalSize
class No. Stocking Stocking per acre sources prosp. Area pot. prosp.% No. % stock.% stockable stock. %

Repro. D.b.h. No. Stocking Dist. Stocking% chs. % (1) (2) (1)x(2)
2 • • 25 I _::_::;:;v_:_:_._;;_:_:;:_;::_;:__v._:_:_Z_ "'"':';':';'Z';v';';'I;Z"':" ";"":"" ";';':'' "y•:" :' ,;-:-;':''''-: -;';':''.:.:.:.':':':':.:.:.:.:." .X" ?�E�-:':........ :- _.::..-..:.:-v.v.v..:.v::.v.v:.v." v.v:.v..:...v.:v:.'.'.'.-.

4 • 17 6 iiii!iiiiiiiiii:i:i:i:i_:ti:i_:_:i:i:!:!i:i:iii.!:!:!:!_iiiiii:!:!:!:i:!i!i!_i:i:!:iiiii_i!:i:ti_ii:_iii!i_!iiiiiii_i:.!i:.!i!!_i!_iii:.iiii!iiiiiiiiiii.._ii!!i!i!:.i!iii_
6 4 8 i_!_i_i_!_i_i_i_i_i_i_i_i:i_Ii_i_i_i_i_i_i_ii:iii:_i_i_._i}:i_i_i_i:i_i_i_i_i:i_i:i_i:i#i_Ii_i_i_iii:_i?_ii!_:ii!i:_ii!iiii:ii_:i!i_!iiiii!!_iiiiiii:__i_i!___
s • • 4 1o • ¢ ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
_o 12 s .;:;:i:ii:i:.:_;i!:!ii:!i!:ii:!:i:!iii:;!iii!!i;!ii:!:!ii:i:ii;:i:i:!:i:i:;:i:!:i:i:i:;:!:i:!:_:i:Ii_:i:!:!:i:_::i:!:i:i:i:;:i:i_i:i:i:i:i:!:i:i:i:i:]i:i:i!!_i!iiii!iiiiiiiiiiiii!!iiiiiiiii;
12 . 4 14_ .. 2o i;iiiiii:ii_!i_iIi!i_iii_!i_iii::.iii_i_iIi!i_iiii_:!_iiiiiiiiii_[iiii!i:ii!ii!!ii_ii!iiii!iiii:ii_iiii_i#i:!_i_i_i_i_iiii;iii_!!!_i_;

r..-._ ................ _. _ ............... -
16 Total 34 6 30 64 30 19
18
2O

22 EFFECT OF FELLING AGE OR SIZE

24 Even-aged Uneven-aged stands
Total iiiiiii!iiiii:: 21 ii!iii!iiiiii:: 33 stands Stump

Felling
age count factor (1)x(2)

Total existing stocking 54 % (A) on stumps (2) (3)
Prospective stocking 19 %

Total stocking 73 % (B) 1.00 4.00

.98 2.94

94 78 .94 2.82
.29/ .2734 .27/.2100

261 189 .94 3.76
124 2-_0 .82 3.28

116 216 .94 .94
8 .90 3.60

1.00 4.00

.78 .94
.54 .61 NONGROWlNG STOCK (DEFECTIVE, ETC.)
312 94

390 564 1.00 2.OO
.4212 .5734

Total 27.34
Average
Factor Weightedfactor= (3) = 27.34 = .94

(1) 29

Adjustment for composition:

Composition factor = Stocking % of desirable species _ 21 _ 21 -- .78
Total existing stocking % x 0.5 54 x 0.5 27

Stocking modification for composition = Factor x total existing stocking
= .78 x 54 = 42

Add prospective stocking 19

Total adjusted stocking 61 (C)

Final rating = Adjusted stocking x felling factor: 61 x .94 = 57 (D)

Entries at (A), (B), (C), and (D) will be recorded on field form.

Figure 4.--Field worksheet.
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Existing S ¢oc_._:_g _ a_

m_¢_,ed"_s)_';,_o,{w_.i}0_et_by crop _rees of "desirable"
Crop trees recorded on 6he _o0--acre p!ol_: _:_d _..... ,....... __-"

Desirable species--1 tree 4 inches do b. h.
Acceptable species--2 trees 2 inches d. b.h. EXiS$ita_ Stockin_ Modified by

Crop trees recorded on the concentric g-acre plot Corl_posi_[iogl
Desirable species--3 trees _ inches d. b. h.
Acceptable species 2 trees 8 inches d. b.h. Since less than 50 pereen_ of existing stocking

1 tree 12 inches d. b.h. was composed of "desirable" species, an adjust-
ment was made by use of a composition factor,

These trees were tallied in the columns headed calculated by the following formula:
"No." (see upper left block of fig. 4). The
stocking percentages shown there were taken from Composition factor = existing desirable stocking °7o

a stocking table (table 85) prepared for field use .5 X existing total stocking °_o
from the basic standards given in table 101. c.F.= 21
(Similar tables were prepared for all types and in .5×54
some cases by sites (Central States hardwoods) Example: 21

based on the standards of number of trees of C.F.--_-_=.78
various sizes needed to rate 100-percent stocking.)
The stocking percentages were then totaled. Therefore, the estimate for existing stocking was
Results: 21 percent for "desirable'.' species and 33 reduced by applying the factor 0.78. The ad-
percent for "acceptable" species. The total justed estimate for existing stocking was then
existing stocking estimate was thus 54 percent. 78°/oX54°_o=42°_o.

TABLE 85.--Crop tree stocking standards .for the South Atlantic, Southeast, and West Gulf Regions, by
diameter class

_oo-ACRE PLOT (RADIUS PLOT 11.8 FT.)

Stocking percent when number of trees on plot is
Number
of trees

Diameter breast high t per acre
(inches) I for 100-

1 I] 3 _ 5 6 7 8 9 10 20 percentstocking
I

i

t ....Reproduction ............. 10 30 40 50 60 70 80 90 100 ...... I, 000
2 ........................ 12 38 50 62 -75 I 88 100 ................... 800
4........................ 17 51 68 85 100 590

_-ACRE PLOT RADIUS 52.7 FT.)

......................... I . . 21 _ 5 _ 71 9 _0 _1 _2 2_ 4oo
[

8 1 21 4 I 6 8 10 121 15 17 19 21 I 42 240
16-__'---_-.__-_--_-_--_-2_--- :I ', 6 I 10 13 16 19 t 23 26 29 32 I 65 155

12 ......................... _ _ 9 I 13 17 22 26 I 30 35 39 44 87 115

14 ........................ (5 I 11 I 17 22 28 331 39 44 50 I 90
, 56 _

--__ 16 .......................... " ' 14 I 21 28 35 42 I 49 56 62 69 -[_--- 72

18 ....................... 8 i 17 25 33 42 I 50 58 67 75 83 ...... 60
20 ........................ 101 20 29 39 49 59 I 69 78 88 981 ...... 51

22 ........................ 121 24 I 36 48 60 71 / 83 95 O0 .... i ...... 42I
24 .......................... 14 I 28 42 56 69 83 ] 97 O0 ...... _...... 36
26 ........................ 16 I 32 48 65 81 97 [ 100 ......... [...... 31

_0...................... 2_1 _2 _ s3 I 2_
a2 2,1 ,8 7_ ]_-i [_- i][_-l][]][ 2_
34 ....................... 261 53 7t ......... [...... 19

_6....................... 291 59 8_ i[--t[[]
__. 17

38 ....................... 33 I 67 IOC - _............ -_ _-_ 15
t
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TABLE 86. Prospective stocking of loblolly-shortlea] pine in the South Atlantic, Southeast, and Gulf Regions,
by seed-tree size class

Prospective stocking percent when number of seed trees per acre is
Diameter breast

high (inches) ........
1 2 3 4 5 6 7 8 9 10 11 12 [3 14 :',5 16

10 .................... _ 6 13 20 25 30 37 45 51 59 65 71 77 84 90 97 I0{
12 .................. 8 16 24 32 40 48 56 64 72 80 88 96 100 ........... _.....
14 ................. ! 10 20 30 40 50 60 70 80 90 100 ............................. _.....
16 .................. 13 27 40 53 67 80 93 100 ...............................................
18+ ................ 22 44 67 89 100 ...............................................................

....

Prospective Stocking 16 percent of the plot area that was not stocked,
leaving only 30 percent of tile area available for

Since the area was not fully stocked, the pros- future stocking.
pects of future stocking were considered. The The final prospective stocking estimate then
following pine seed trees were observed on a was computed as the product of the "Total
concentric 1-acre plot: one 10 inches d: b. h. ; one prospective stocking (percent)" and the "Pro-
12 inches d. b. h.; two 14 inches d. b.h. These portion of plot area restockable," or 64 X .30--19
were tallied under "Seed trees per acre" on the percent. This added to the total existing stocking

field worksheet, and the correspondin G prospec- (54_19)--73 percent. The final prospective
tire stocking percentages shown in table 86 were stocking percentage added to the percentage of
recorded. This table was derived from the basic adjusted existing stocking gives a total adjusted
standards presented on page 689. rating of 61 percent, i. e., 19+42--61. The final

The sum of the ratings for the various seed productivity rating for the area would be 61
trees was 34 percent. In other words, the seed percent if the timber was not cut prematurely,
trees remaining were estimated to be capable of or if the cutting was only a partial cut. However,
producing seed enough to restock the plot to 34 the example assumes a heavily cut, uneven-aged
percent of full stocking. Other seed sources were stand, which requires calculation of a weighted
considered, such as seed from adjoining uncut rating.
stands of seed-bearing trees. The center of this

lot was 6 chains from a seed wall of uncut pines. Effect of Felling Age
is was recorded under "Other seed sources

• ,7 "

(distance in chains). The corresponding pro- In this example, the following stumps were
spective stocking (30 percent) was taken from the recorded, by species, on the field worksheet:
appropriate seed source standard (page 690) which
indicated that 30-percent stocking will result, on _ameUrinside bark Aoe

the average, from seed dispersed from a source Species: (inches) (years)

5_ to 6_ chains distant. 1 loblolly pine ........................ 12 40
Therefore, sufficient seed was expected to fall t shortleaf pine ..................... 10 35Do .............................. 10 30

on this _/-acre plot to restock the unstocked por- 2 shortleaf pine .................... 8 30
tion of the area 64 percent of full stocking: Seeds 3 shortleaf pine ......................... 6 25
from seed trees, 34 percent+seeds from seed t shortleafpine ........................ 6 30
wall, 30 percent--64 percent. This sum was 21oblollypine .................... 8 25

• " " al ................recorded under the column heading Tot pro- _ shortleaf pine ...... 12 50

spective stocking .(percent)." 2 nongrowing pines 1................ 6
The field examiner then estimated the percent- ' These two stock trees appeared to have been severely

age of the _-acre plot that was capable of being suppressed or defective.
restocked by the seed source. In this example,
54 percent of the area was occupied by existing The stocking factors were then recorded from the
stocking, which left 46 percent unstocked. If existing-stockingtable (table 85). D. i. b. on
there were cull trees, brush, or other adverse stump was considered to be d. b. h. for this
conditions on a portion of the unstocked area, purpose.
the portion so occupied was deducted to arrive
at the proportion of the plot area estimated to The felling factors were read from the standards
be capable of restocking. Grazing damage and showing the proportion of peak mean annual
other factors were considered in arriving at the growth reached at various ages by different spe-
entry made here. In this case, for example, it was cies cut for cordwood (table 102, columns 3 and
determined that cull trees, brush, etc., occupied 5). These were recorded in the column headed



"Felling factor.' _i_h.eproduc_s of t}_.e sto<_kilug sto<_ki__.g, As sbx"_w_ xn. t_xe regional stocking
percentages and the corresponding felli:c,g-o.agefac,-- tabtes, _'or exatnpie tab,_e 104. the area stocked is
tors were computed, and these products totaled, directly related to tree size, _°e., the larger the tree
(The felling-age factor for the nongrowing stock the greater the area stocked by it.
trees is always 1.00.) The total of these products The species of crop tree stocking the point
was 27.34. The total stocking percentage for the was recorded on the field w(_ksheet as either "D"
stumps tallied was 29. Therefore. the weighted or "A" (for desirable or acceptable, respectively)

in accordance with species listings for each type or
felling-age factor is 27.34 .94. type group. Certain species were considered29

as noneount in the type criteria. Where only

Final Productivity Rating noncount species occurred within prescribed radii,
the point was classed as nonstoeked.

The estimated total adjusted stocking percent-
age is multiplied by the felling-age factor to obtain PROSPECTIVE STOCKING
the estimated productivity rating for the plot.
The final rating for the plot is the product (61X When a sample point was not stocked with an
.94=57percent). existing crop tree, the examiner determined

The sample calculation of productivity given whether or not the chances for future stocking were
here was chosen to include all possible factors, favorable. The decision was based on guides for
Quite often in the 1953 survey, calculation of a each forest type or type group. Such guides
composition factor was unnecessary because 50 recognized distance to acceptable seed source,
percent or more of the existing stocking was com- competing undesirable vegetatmn, and other
posed of "desirable" species. Also, no felling- measurable factors affecting reproduction. The

e factor was calculated when stands were par- point was classified as prospectively stocked if it
ially cut, i. e., when less than 80 percent of the met the standards given in the guides; otherwise

volume of merchantable sizes was removed, it was classed as nonstocked.
Often the calculations required to obtain a After all of the points in a timber type within a
weighted felling factor for uneven-aged stands cutting area had been classed as stocked or non-
were not needed because of the even-aged character stocked, the total number stocked (including both
of the stand cut. existing and prospective) was expressed as a per-

cent of the total number of points examined.

PROCEDURES FOR WESTERN Points falling on old roads and skidways that
were to be used again before a new tree crop

UNITED STATES reached usable size were reported as nonstocked.

In the West, including South Dakota, Nebraska, EFFECT OF COMPOSITION 14
and Kansas, stocking, composition, and the effect

of felling age were measured by the point sampling In order to measure tile effect of species corn-
method. Applied to stocking, this method is
based on the concept that when a number of position, species that stocked or showed potentials
sample points are classified according to presence for stocking the points were classified as desirable
or at)sence of stocking at each point, the percent of or acceptable according to individual type criteria.
total points classed as stocked is an estimate of For each type, a standard of at least 50 percent
the percentage of the area stocked. In using the of the points stocked with desirable species was
system, methods were prescribed to provide for established. The ratio of points stocked with
location of sample points without bias and dis- desirable species to all stocked points was calcu-lated. This ratio was then compared with thetribution of them over the entire area being
sampled. 50-percent standard. If the ratio obtained wasequal to or greater than the standard, no adjust-

EXISTING STOCKING ment was made. Otherwise the ratio was divided
by the standard and the quotient obtained was

The examiner first determined for each observa- used as the adjustment factor. If the adjustment
factor obtained was less than 50 percent, the factortion point whether or not the growing space

represented by that point was stocked with a 50 was used.
crop tree. Decision was based on stocking tables _ The calculations referred to here were completed in
showing the maximum radii within which trees of _he field by each examiner, except for a part of the data
various sizes must occur to classify the point as collected in California, Oregon, and Washington. Calcu-
stocked. Where two or more trees occurred lations from basic data collected in those States were
within prescribed radii, the closest tree to the completed in the Washington Office of the Forest Service.The results of additional supplementary data taken in the
point having an equal or better chance of survival three States are presented in the section Productivity of
than its competitors was used to determine the Recently Cut Lands, p. 263.
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EFFECT OF FELLING AGE 14 TABLE 87. Calculation of productivity rating by
the point method of field examination

The following procedure was used on cutover
areas or portions thereof that had been clear cut; Stocking,
it was not used on partially cut areas. At each by species

point, the species of tree stocking the point prior desirability _ Felling-

to cutting was identified and its age or age class Point agefactor
was determined by inspection of annual rings on Exist- Prospee-
the stump. The felling-age factor was then read ing rive

from tables in the appropriate type criteria, and

this factor was recorded as a part of the record for 1 ....................... _ ..... 1. o
the point. 2 ............................ A I. 0

3 .............................. 5

SAMPLE CALCULATION 4 .............................. 55 ........................ _---_ ..... s

Table 87 is an example of the type of field data 6 ........................ _ ..... t. 0
taken and the calculations applied. 7 ........................ _ ..... L 08 .............................. !. 0

9 ........................ D 1.0

GENERAL STANDARDS OF CLASSI- lo................................. 7

FICATION APPLICABLE TO ALL 11....................... :____j__ .712 .......................... 7

REGION S 13......................... k 714........................ A 1.0
15........................... ---i5--- 1.0

1. Species not listed in the standards as "desir- j

able" or "acceptable" were considered "noncount" 16 ............................... A ] 1. 0

in rating existing stocking. An exception was 17 ........................ D ....... _ 1. 018 ........................ D 1. 0
made for the occasional situation where an unlisted 19............................ - 1. 0
species was locally useful for a special product. 20 ............................... A I L 0Field examiners were instructed to exercise their
judgment in classifying such a species as "desir- I 17. 3
able" or "acceptable" in the locality. 1 A----acceptable species. D--desirable species.

2. Species composition of the stand affected the Example:

rating for existing stocking only where less than Points stocked D----4q-2=- 6

50 percent of the stand was composed of desirable A=5+3= 8
specms. 14

3. No composition factor less than 50 percent Existing stocking: 9--20----45 percent
was used. Lower factors were raised to 50 Existing+prospective stocking: 14--20-----70 percent

percent. Existing q- prospective6 stocking modified by composition :
4. In rating prospective stocking, consideration Factor 14X.5 =.86 .86X70_60 percent

was given to available seed supply and to such Felling-age factor----17.3--20----86 percent
conditions as the presence of cull trees, weed Combined rating=60X.86=52percent

species, sod, or other herbaceous plant growth
that would preclude tile establishment or growth nually, outstanding orders or contracts to accom-
of trees. The effects of grazing, rodents, deer plish the work, and similar tangible evidence
browsing, etc., were also considered if there was bearing on productivity. If he was not satisfied
evidence that new seedlings were being killed, or with the evidence, or if he considered the planned
deformed to the extent that they would not action to be problematical, the area was rated on
develop into crop trees, the basis of condilJions at the time of examination.

5. Any points or plots or portions thereof domi- 6. In the event that planned slash disposal,
nated by a tree or trees not qualifying under the reforestation or timber stand improvement was
definition of crop tree were considered nonstocked incomplete on an _area chosen to be sampled, the
regardless of other trees present or prospects for next most recent cutting in the ownership on
regeneration, unless acceptable plans by the owner which such treatment had been completed was
to remove such trees were in evidence, examined. If this substitution was not possible,

Consideration was given by the examiner to the due allowance was made for the effects of such
success of past similar work, the relation of the anticipated treatment if the examiner was satisfied
area treated annually to the area cut over an- that such plans would be carried out promptly.



White-red -I M_pte_. Oak- Loblolty-
Species 8p_'uee-fir jack pine beech- hickory shortleaf Oak-pine

birch pine

Ash spp ...................................... _ D D I D u D ................... D
Aspen, bigtooth .............................. a A _ A _ A ....................................
Aspen, quaking .............................. _ A r A _ A .....................................
Baldcypress .................................................................... A .......... D
Basswood ............................................. _ D D D ......................

Beech ..................................... A A A A .....................

Birch, paper ................................ _oD _' D D ....................................
Birch, sweet ................................. A A _ A A ..........................
Birch, yellow .................................. D A D ....................................
Blackgum ........................................................................ A .......... A

Butternut .................................................................... A .....................

Cherry, black ................................ A la A D i, D .....................
D D

Cucumbertree ............................... -__--:_-__-: :t-- :_--- :_------- A
Elm .................................. - ..... ] D '5A AFir, balsam .................................... A ...............................

Hemlock ................................... D D D D .....................
Hickory spp ......................................... A _ A A ...... •..... A

Locust, black ............................... l_ D ..A .... _ ........ _ ....
Maple, red ................................... - - _g A- ........ A .... is A
Maple, sugar ................................. D D D D ....................

Oak, black ............................................ D .......... _ D .......... D
Oak, chestnut .......................................... A .......... _ D A A
Oak, pin .................................................................... A ............ A
Oak, post ........................................................ A .....................
Oak, red (north. & south.) .................... I........... D .... 15 .... D D D

Oak, scarlet ............................................ A .......... A ........... A
Oak, shingle ...................................... A

......... D A _ DOak, white (north. & south.) .................... - 7 ........... ]_- ......... _g .......... _ _ - ]_- i5 - - -
Pine, loblolly ........................................................................... D D
Pine, pitch ............................................. A .......... A D D

D
Pine, pond ...............................................................................

Pine, shortleaf ......................................... l .... _(iS---t .... 1) ..... D D DPine, red ................................... D D ....
A D I) ....Pine, Virginia ................................................................

Pine, white .............................. D D D D D D

Redcedar ............................................. _* D A .......... D

Spruce ..................................... D D .... I) .... ----1) ........ A ......... 1) ....
Sweetgum ..................................................................
Sycamore .................................................................. A ....................

10 D ......................................................Tamarack .................................
i

Walnut, black ................................................................. D ....................
White-cedar .......... _ D A

............................................ , ..................Yellow-poplar ......................................... D D D 1) D
', ,,

A = Acceptable species. D = Desirable species. _0 Acceptable in Connecticut.
Brown ash is listed as acceptable in New Hampshire. n Acceptable in Connecticut and all of New York ex-

! _ Acceptable in Pennsylvania. cept the northeastern part (State District Nos. 9 and 10).
a Noncount in all States except Maine and New Hamp- n Desirable in New Hampshire.

shire. _a Noncount in northeastern New York (State District
Noncount in all States except Maine and western Nos. 9, 10, and 11), east of Connecticut River in Massa-

Massachusetts. chusetts and listed as desirable in Pennsylvania.
Noncount in all States except Maine, New Hampshire, _* Acceptable in Pennsylvania and West Virginia.

Massachusetts, Pennsylvania, and northeastern New York _ Desirable in northeastern New York (State District
(State District Nos. 9 and 10). Nos. 9 and 10).

Noncount in all States except New Hampshire. _ Noncount in all States except West Virginia.
Noneount in all States except in the extreme north- l_ Desirable in West Virginia.

eastern part of New York (State District No. 9) and in is Desirable in swamps of Connecticut and north of
western Massachusetts. Kanawha River in West Virginia.

Noncount in all States except Massachusetts, Pennsyl- ,0_Acceptable. in New Hampshire.
vania, New Hampshire, and northeastern New York Desirable in Connecticut and in southwestern New
(State District Nos. 9 and 10). York (State District Nos. 2, 3, 4, and 5).

Acceptable in Maine, Massachusetts, and western half _l Acceptable in eastern and southern Connecticut.
of New York (State District Nos. 2, 3, 4, 5, 6, 7, 8). = Noncount in all States except Connecticut.
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STANDARDS FOR THE NEW ENG- Pines required per aere to rate lO0
percent for seed-treerequirements

LAND AND MIDDLE ATLANTIC W,itepine Zo_Z_Zy-shoraeal-
type, light pine and oak-

soils pine type groupsREGIONS D.b.h. (inches): (number) (number)
6 .......................... 30

FOREST TYpE GROUPS 8....................... __ 20
10 ...................... 15 17

The following forest type groups were recog- 12...................... 12 13
nixed: 14 ...................... 9 10

16+ .................... 6 7

Spruce-fir Loblolly-shortleaf pine (in- 1 For convenience in field application, seed-tree standardsWhite-red-jack pine eluding pitch, Virginia,
Maple-beech-birch and other yellow pines) for these and all other eastern types where applicable were
Oak-hickory (including yel- Oak-pine reconstructed in the form illustrated in table 86.

low-poplar and bottom-
land species) Standards for determiningprospectivestocking, based

on proximity toseedsource

SPECIES CLASSIFICATION Distance from Stocking
seedsource expected

(chains) (percent)

The classification of species for the various f 0 -5 lOO

/ 5. 1-10 60
forest type groups is shown in table 88. Spruce-fir type group ............... 10. 1-20 20

20+ 0
EXISTING STOCKING 0 2 100

I-2.1-4 75

Standards for rating existing stocking' are given White pine type (light soils) ........ 4. 1- 6 50
in table 89. 6. 1- 8 10

8+ 0

0 - 2 100

TABLE 89. Trees required per acreforJull stocking, Oak-pine and loblolly-shortleaf pine 2. 1- 6 75

by tree size and forest type group, _ New England type groups ...................... 6. 1- 8 508. 1-10 10
and Middle Atlantic Regions 10+ o

Oak- Spruce-Fir Type Group
Diameter hickory,

breast Spruce- White Maple- oak-pine, Credit for prospective stocking was given only
high fir pine 2 beech- and if the area was cut less than four growing seasons(inches) birch loblolly-

shortleaf prior to the examination. Isolated individual
pine trees were not recognized as seed sources. Only

..... residual stands or protected groups or strips of
Number Number Number Number trees containing at least 25 percent spruce or fir

Reproduction_ 1,000 1, 000 1, 000 1, 00C trees of seed-bearing character were considered to
2.............. 8o0 800 800 80c be seed sources. If seed source was a residual
4_ 600 600 600 60c stand, at least 15 spruce or fir seed trees per acre6_ 560 560 460 40C
8 .............. 330 330 250 24( were required.

The standards used for classifying prospective
10............. 210 210i 175 15_ stocking based on proximity to the margin of a
12............. 150 150 110 11_ group, strip, or stand of seed-bearing trees are14 ............. 120 115 90 9(J " -
16_ 100 85 70 72 given m the preceding tabulations.
18 ............. 80 70 60 6{]

White Pine Type20_ 55 50 51
22 ...................... 46 40 t 42
24...................... 40 36 3_ (1) Heavy soils (natural hardwood sites). Pro-

spective stocking was not considered on heavy

1 For convenience in field application, stocking standards soils. Unless reproduction of desirable species
for these and all other eastern types were reconstructed in was present before removal of the final overstory,
the form illustrated by table 85. establishment subsequent to cutting was con-

Of the' white-red-jack pine type group, sidered problematical. Availability of white pine
seed sources on cutover areas on such sites is

PROSPECTIVE STOCKING believed to have doubtful influence on the repro-
duction established after cutting.

Seed source standards for coniferous species (2) Light soils (natural pine sites). Prospective
were as follows: stocking was considered only if the area was cut
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tion. The ._ . ,- _ _"s......_ _tge o_ bo<_ _}:_ep__>.ese_>,{ ha,_:°dwoods cut,. Thestar_.dgaoas b&sed on _c_zam_.>e;"o:_:_.,.<x_ .......
trees left per acre _<i those based o_. p_'oximisy s<_ ras,t:ing for pm_!_s wa,s take_:_ from the standard for
the margin of a g_'o-ap, strip, or st.and of seed- iobldty_oshortlle_f pine _nd tt_'t for hardwood
bearing trees are given in the preceding t_bula- species fl'om t,he oak-hickmT standard.
tions.

STANDARDS FOR THE LAKE

Maple-Beech-Birch and Oak-H_ckory STATES REGION

Type Groups
FOREST TYPE GROUPS

Prospective stocking was considered only if the
area was cut less than four growing seasons prior The following forest type groups and types were
to examination. Due to prolific seeding and recognized"
sprouting ability of the species associated with
these types, it was considered that the areas would Aspen-paper birch White-red-j_.ck pineSpruce-fir Jack pine type
restock fully unless restocking was adversely Swamp black spruce- M_ple-beech-birch
affected by cull trees, weed trees, herbaceous tamarack-type O_k-hickory
growth, slash, grazing, deer browsing, etc.

SPECIES CLASSIFICATION

Loblolly-Shortleaf Pine Type Group The classification of species by type groups and

Prospective stocking was considered only if the sites is shown in table 91.
area was cut less than five growing seasons prior
to examination. Only pines were accepted as EXISTING STOCKING
seed trees. The standards based on seed trees
and proximity to the margin of a group, strip, or Table 92 shows the number of trees per acre
stand of seed-bearing trees are shown in the pre- required for 100-percent stocking.
ceding tabulations. Where seedbeds had been
improved by successful prescribed burning, seed- PROSPECTIVE STOCKING
tree requirements were reduced to a minimum of

50 percent of those indicated in the tabulation. Aspen-Paper Birch Type Group

Oak-Pine Type Group During the first 2 years after cutting, the fol-
lowing conditions were required for a classification

Prospective stocking was considered only if the of "full stocking""
area was cut less than five growing seasons prior
to examination. On good hardwood sites (site 1. Thirty aspen stumps per acre (well distributed
index 50+ for oaks or 60+ for sweetgum and over area).
yellow-poplar) only seed trees of desirable species 2. Eighty percent of ground area free of brush,
were recognized. On poor hardwood sites, only heavy sod, cull trees, or other shade.
yellow pines were recognized as seed trees. 3. Sandy loam or better soils. If the soil was
Heavy-seeded hardwoods were not considered as .very light, the examiner made adjustments
seed trees unless they were within 1 chain of the m line with results in comparable sites in
plot. Prospective stocking standards are shown the locality.
in the tabulations. Prospective stocking for species other than aspen

in this type group was determined bv standards
EFFECT OF FELLING AGE for other type groups. "

The standards for the proportion of the mean
annual growth at culmination attained at various Spruce-Fir Type Group
ages or stump diameters are shown in table 90 for
all forest type groups except the oak-pine. In Other spruce-fir type (upland and swamp
this type group, no t_elling-age factor was applied phases).--Prospective stocking was considered
to hardwoods if the site index on a cutting area only if the area was cut less than 5 years prior to
was lower than 50 for oaks or hickory, or lower exa_nination. Seed trees were rec()gnized only
than 60 for sweetgum or yellow-poplar. The if at least 7 inches d. b. h. for spruce or 5 inches
rating was then based entirely on the age of the d.b.h, for balsam fir. Twenty such seed trees
pines cut, and the standard tror loblolly-shortleaf well distributed over an acre were considered
pine (table 90) was used. essential to full stocking.
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TABLE 90.--Percentage oJ mean annual growth at culmination attained at various sizes or ages, by .forest
type group and size class of products cut, New England and Middle Atlantic Regions

Spruce-fir type group
Maple-beech-birch type

group, all hardwoods

Stump diameter inside bark (inches) Spruce and hardwoods
Balsam fir,

t all products
Sawtimber Ccrdwood Sawtimber Cordwood

..

Percent Percent ] Percent Percent

1

Percent

6 ........................................... , ............ ,............ 't 40 ........................

7_.......................................... - [- ---_-- - - -- - - ......... 40- [ 6o .........................80 ............ 40

i6--:--:_: .................................. 40 75! lOO 40 80

11 .................. 50i80 90 i............ 50 90

12 .................. ------------ ]--------]------ 60 100 ............ 65 100

,_..........................................._o iiiii!iiiiii_i_ii!!iii!!i!i!iii!,_.......................................... !ii!!!iii!iit!iii15 ........................................... 88

16 .......................................... 94 ............ i ............ 90 I-_i-_-_-_]__]i-_-_-_-[

17 .......................................... 98 .................................. _g-

18 .......................................... 100 I_____]:____- -- _]_-_--::----_- 100
20 ......................................................

Oak-hickory type group Loblolly-shortleaf
White pine type group,

pine type, _ southern pines and
red and Yellow-poplar and Oak and other southern pine-hard-

Age (years) white sweetgum hardwoods wood type
pines, all
products

Saw- Cord- Saw- Cord- Saw- Cord-
timber wood timber wood timber wood

Percent Percent Percent Percent Percent Percent Percent

15.................................................. 40 ....................................
2o.............................. ................... 60 .............................. --_5
25 .................................................... 75 .......... 40 30 80
30 ............................... 40 .......... 84 .......... 60 43 95

_ ......., 4o _0i!!ii! _ 0_ _8
::::::::::::::::::::::::::::::::: ..... 65 t 60 95 I ------ 82 80 100

- - - 92 92 ..........

_o_........................................8_-I........8_........ioo---_-[_o ,oo
70 ............................... 98 95 .......... 80
80 .......... 100 100 .......... 90 --]----- -
90-_]]------------------- ] ....... :-]----- ................................... 100 ..............................

1 Of the white-red-jack pine type group.

Standards for determining prospective stocking Swamp black spruce-tamarack type.--Prospective
based on proximity to margin of groups, strips, stocking was considered for any cutting since
or stands of seed-bearing trees were as follows: January 1, 1947, in the black spruce subtype, but for

S_o_k_g the tamarack subtype prospective stocking was
ezpected considered only if cutting was done less than 5Distance from seed source (chains): (percent)

0-2 ........................................ 100 years prior to examination.
2-4 ........................................ 80 Individual trees left standing on recent cutovers
4-6 ......................................... 60 were not recognized as seed sources because of
6-8 ........................................ 4o their susceptibility to windthrow. The following
8-10 .................... 20
10+ ...................... ------ ]'- ---- -- - - - - - - 0 standard was used for determining prospective
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Aspe_-paper birch type i _'-..._,....,.:eo,._-_>ip__<_>up White,._oed...i:i_;.',.c_ine _yp,a f,,roup Oak-hickery type
group M apte-beech- group

bitch tyge ............................

Species ] S_te Swamp _ pine ' chant- chant-
Site I index black ............. able able

index under spruce- _ height at height at
45-60 45 _ ] Cama- Site Sitein- Si_ein- Site t Up- ] Low- _0 years, 60 years,

I rack index dex tin- dex an- index t land ] land t2 feet under
or more 12 feet

'----_)l , 50-}- der 50 der _5 65-}-

Ash, black A I
Ash, green ........................................................................
Ash, whi_,e ....................... A ................ [ ........ D ..........
Aspen ........................... k A _ A A ......... A --- A -- - A A ..........
Balm-of-Gilead .................................. a A a A ...........
Basswood ....................... A -_-_-J ---A--- _....... D ..........
Beech .................................................................... A ..........
Birch, yellow .................... D _ A A ................ A D A
Birch, paper ..................... A k _ A A ................. A A A ..........
Cherry, black ..................................................... D ..........
Elm, American .................... A ........................ D A ..........
Elm, rock ............................... I A A ................. _ D A ..........
Elm, slippery .................... A ........................ 1...... D k
Fir, balsam ...................... D I A D D k ......... A X D
Hemlock ........................ D A A ................ A A ....................
Hickory ............................................................ k ..........
Maple, red ....................................................
Maple, sugar .................... A ........ - ......... 4-A-- D _ D ..........
Oak, black ........................ _ A ........................ A ........
Oak, bur ........................ k _ A ................ A D
Oak, pin .......................... _ A ............. =.................... A
Oak, north, red .................. D A ................ "--A" "" D D A
Oak, white ....................... A .............................. D ........
Pine, jack ....................... D D D D D _ ..................
.Pine, red ........................ D D D D D D D .................. D
Pine, white ...................... D A D D D A D D D ....................
Spruce, black .................... D D D D A A A D ....................
Spruce, white .................... A A D D D I A D D D ....................
Tamarack ......................... _ A A D ....................................................

Walnut, black__ ................... _-_-_j_-_ [ ......................... D ..........
White-cedar ..................... A X D ................ _--_"_-___--'-A'-" A ....................

k = Acceptable. D -- Desirable. _ Desirable in northern Minnesota.
This classification was used for all aspen-paper birch in North Dakota. a Noncount on sites where site index was under 65.Desirable if tamarack made up more than 50 percent of stand beforeNoncount on peat swamps.
Noncount except where it was readily accepted on the market, cutting.
Noneount in most of northern Minnesota.

Stocking
stocking based on proximity to the margin of Seed trees per acre 12 inches d. b. h. and expected
groups, strips, or stands of seed-bearing trees: larger (number): (percent)

Stocking 2--4........................................ 20
expected 5--7 ........................................ 40

Distance from seed source (chains): (percent) 8-11 ........................................ 60
0-3 ........................................ 100 12-15 ...................................... 80

3-6 ...................................... 80 16 + ........................................ 100
6-9 ........................................ 60

9-12 ...................................... 40 No trees less than 12 inches d. b. h. were recog,
12-15___, ............................... 20 nized as seed trees and no prospective stocking
15+ ................................... 0 considered from seed margins of green timber.

Maple-Beech-Birch Type Group

White-Red-Jack Pine Type Group Prospective stocking was considered only if the
stand was cut less than 3 years prior to the exami-

Jack pine.--Prospective stocking was consid- nation. Ten seed trees per acre of desirable species
ered only if the stand was cut less than 5 years not less than 10 inches d. b. h. were credited with
prmr to examination. Because seed in slash is producing enough seed to fully restock the area.

" very important, it was credited in the rating. The following standards, based on proximity
The importance of mineral-soil exposure and ab- to an adjacent seed-bearing timber stand, were

. sence of ground cover also affected the rating, used:
Stocking

Standards were not specified but were left to the Distance from seed source in multiples of expected
judgment of the examiners, tree height: (percent)

Red and white pine.-=Prospective stocking was O-1 ........................................ 100
considered only if the stand was cut less than 5 1-2........................................ 502-3 ........................................ 25
years prior to examination. The following stand- 3-4........................................ 10
ards were used: More than 4................................ 0
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TABLE 92.--Trees required per acre Joryull stocking, by tree size and jorest type group, Lake States Region

White-red-jack pine type
Aspen-paper group Maple-beech-

Diameter breast high (inches) birch type Spruce-fir birch type ' Oak-hickory
group type group group type group

Jack pine Red and
white pine

Number - Number Number Number Number Number
Reproduction .................... 1, 000 1,000 1,000 1, 000 1,000 1,000 i
2 ............................... 800 800 800 800 800 800
4 ............................... 600 600 600 600 600 600
6 .............................. 360 560 400 500 400 270

8 .............................. 230 330 260 300 250 180
10 150 210 180 200 175 125
12 ............................... 1 I0 150 130 140 120 95
14 .............................. 80 !20 I00 I00 90 71

16 .............................. 60 100 75 80 70 56
18 ............................. 48 80 60 62 60 45
20 .......................................... 65 ............ 50 50 37
22 ........................................... 50 42 40 30

24 ............................................... 45 ............ 35 36 25
26 ........................................... ......................... 30 30 ......... = - _
28 ..................................................................... 26 26 ............
30 ................................................................. 22 22 ............

32 ................................................................................... 20 ............
34 .................................................................................. 17 ............
36 .............................................................................. 15 ............

I Mso used for elm-ash-cottonwood stands.

Oak-Hickory Type Group on the ground. Where such conditions did not
exist, tile standards in table 94 were applied.

Prospective stocking was considered only if the Felling factors for the various species found in
stand was cut, less than 3 years prior to examina- the oak-hickory type group were taken from other
tion. The standards for judging prospective type tables which included the species cut or
stocking in relation to number of seed trees per which had similar growth habits.
acre are given in table 93. Those based on
proximity of the stand to a margin of trees of TABLE 93.--Relation of expected stocking to number
seed-bearing age are given m the following of seed trees per acre in the oak-hickory type group,
tabulation" type o] seed, and tree size class, Lake States

Distancefrom Stocking Region
seedsource expected

(chains) (percent) .......

Heavy-seeded species .......... 0-2 100 Heavy-seeded hardwoods Light-seeded
2-4 50 hardwoods
4-}- 20 . Stocking

Light-seeded species .............. 0-5 100 .... expected
5-10 75 12- to 16-inches 17- to 12- to 17- to

10-20 25 d.b.h. 26-inches 16-inches 26-inches
20+ 0 d.b.h, i d.b.h, d.b.h.

__

EFFECT OF FELLING AGE Number Number Number Number Percent
2 1 ................. I0

Table 94 shows the felling-age factors used in 4 ................ 2 1 __ 206_ 3 2 1 30
adjusting the productivity ratings for the various 8_ 4 40
forest type groups. 10__ 5 3 ........ 5O

In rating productivity in the maple-beech-birch 12__ 6 4 2 60
type group, no reduction was made for felling age 14_. 7 __ 70
if the cutting removed trees that were principally 16 ............... 8 5 ........ 8018 ............... 9 6 3 90

"acceptable" or "noncount" species and there was 20 ............... 10 7 4 100

a good stocking of reproduction of desirable species



Percent Percent Percent Percent Percent Percent Percent Percent
20 ...........................................................................................................
25 ...............................
so...............................-......_,6:'--;_-;;;--_-:---;;;;;;_-:;-;---[-;---;-;_--;;;I;:;;;;;;;;:;;;;;;;;;;
'35.................... 30 75 .................................................................
40 .................... 60 85 .............................. 50 15 ..........
45 .................... 90 95 35 ....................................................
50 .................... 100 100 55 .......... 65 85 55 ..........
60 ......................................... 80 55 85 93 80 15
70 ......................................... 95 80 97 100 94 45
80 ........................................... 100 95 100 .......... 100 80
90 .................................................... 98 .........................................

i 100 ................................................... 100 ................................ 100
120 .........................................................................................................

140 ...........................................................................................................

White-red-jack pine type group Maple-beech-birch type group

Red and white pine 1
Jack pine Sugar maple, Oaks, etc3 Cottonwood

Age (years) etc3
Unmanaged Managed _

Cord- Saw- Cord-I
I

Saw- Cord- Saw- Cord- Saw- Cord- Saw- Saw- Cord-
Jmbertimber wood limber wood timber l wood timber wood timber wood wood

i Percent Percent Percer, Percent Percent Percent

I

Percent Percent] Percent Percent PercentIPercent
20 ...................... I 651 ..... -- 20......................... _ ......... 60_5...................... I 8_1............................. I ........

., 30 ...................... l 90 ....... 40 .............. j 70 451 80
as............... 4.5,_ 98 ........ ,so....... i 8`s 7sl os

--_-;--;...._g-;;-_-;;80 ........04 osl mo

ao............... .... `ss 111 _oo i.... ao ..... 80 .... ,io ..... 8__ [__ [.____ 85 ....... 96 111 ' .......II-_[---_[[[--[-[[ - 7,5-1[----[[1 6,5 (J,5- 90 35 97 ,,,, .......

60 ............... 90 ] ....... I 85 100 60 95 40 98 60 100

8070..................................... 1001 ..................... _ 98 85 J 100_ 75 100 95 ..............
I I .............. 60 99 80 __ [ ..................

OO,oo................................................................lOO..............,ooO=.............., 85ool!iiiiiio...........................II-::::::::::::::::::::1::-:-:::::::::,-......_.............[ lOO .................I : I..................

Cordwood: no deduction for age of cutting. _ Includes sugar maple, yellow birch, beech, black ash,
! _ Medium site is 38 to 55 feet total height at 100 years, and hemlock.

Good site is 55 feet or over in height at 100 years. _ Includes oaks, white ash, green ash, basswood, elm,
A managed stand is one that has been given skillful red maple, and black cherry.

thinnings or other immediate cuttings.
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STANDARDS FOR THE CENTRAL SPECIES CLASSIFICATION

REGION The classification of species for the various

FOREST TYPE GROUPS type groups and sites is shown in table 95.

The criteria for rating productivity in tile EXISTING STOCKING
Central Region were based on forest type group
and, for one type group, on site also: Table 96 shows the number of trees per acre

required for full stocking.
Elm-ash-cottonwood

Bottom-land hardwood
Oak-hickory PROSPECTIVE STOCKING

Upland hardwood

Excellent sites ........... 90 feet or more at matu- Hardwood Type Groupsrity.
Good sites ............... 70 to 90 feet at maturity.
Medium sites ........... 60 to 70 feet at maturity. Full credit for the ability of the hardwood forest
Poor sites .............. Less than 60 feet at matu- type groups to restock was given if the logging

rity. and associated swamping resulted in stumps
Oak-pine
Loblolly-shortleaf pine (in- mostly of desirable species that sprout prolifically,

eludes Virginia pine) and if the stumps were of a small enough size to

TABLE 95.--Classitication oJ species according to Jorest type group and site, Central Region

J
, Ehn-ash- ] Oak-hickory type group--upland hardwood Loblolly-

Icottonwood type shortleaf
type I pine and

Species ! group-- t oak-pine
Ibottomland Excellent Good Medium Poor type

hardwood sites sites sites sites groups *
type

Ash ........................................ D D D ................................
Aspen ............................................................ A ................................
Basswood ................................................ D D ...............................
Beech ................................................. A A A .....................

Blackgum .............................................. 2 A A A ....................
Buckeye .............................................. A A A ....................
Cherry, black .......................................... D D .............................
Cottonwood ................................. D A A ................................

Cypress ...................................... D ......................................................
Elms ........................................ A A A A ....................

Hackberry ..................................... A A A A ....................
Hemlock ............................................... s A A ..........

Hickory ..................................... A A A .... X ..... ---_-:-_---
Locust, black ........................................... A A A .....................
Locustl honey ............................... A ......................................................
Maple, red .................................. * D A A A .....................
Maple, sugar ...... 5 A 5 A A .............
Oak, black ........ __-__------_-_-_-_--_---_--------i__ a A D D ----*-D- A
Oak, bur .............................................. D D D ....................
Oak, chestnut ............................................ A A D D ..........
Oak, pin ..................................... e A .......... A A A ..........
Oak, post ........................................................... A A A
Oak, red ...................................... D D D D A .... A ....
Oak, scarlet ............................................ A A 3 A A A
Oak, white .................................. D D D D A A
Pines ............................................................. D D D D
Redcedar .................................................................. D D A
Sweetgum .................................. D A D A ...................
Sycamore ................................... D A A ..............................
Walnut, black ......................................... D D A

.............. X ....Yellow-poplar ............................... D D D D ..........

D= Desirable species. A=Acceptable species, a Desirable in Kentucky.
4 Acceptable in Kentucky.

In eastern Kentucky, the classification for upland 5 Desirable in eastern Kentucky and northern part of
hardwoods, medium site, was used in lieu of the elassifica- region.
tion in this column.

6 Desirable on tight-soiled pin oak flats.
2 Noncount in all States except Kentucky.



Number Number Number Number Number

Reproduction ................................ 1, O00 1, O00 1, 000 1, 000 1, O00
2 ............................................ 800 800 800 800 800

4 ........................................... 600 600 600 600 600
6 ............................................ 450 400 360 300 400

8 ........................................... 280 240 220 170 230

' i:_ 10 .......................................... 190 155 145 110 155

12 .......................................... 140 115 100 80 115
14 .......................................... 105 90 80 60 90

16 ............................................. 80 70 60 45 72
18 .......................................... 66 55 46 35 60

20 .......................................... 55 45 38 30 50
22 .......................................... 45 38 31 25 42

24 .......................................... 38 32 26 20 35
26 ........................................... 33 27 ...................................

i_ 28___ 28 23 ...................................,, so........................................... 24 20 .....................................

32 ............................................ 21 ...................................................

ii 34 .... 19 ..................................................__ 36 .......................................... 17 ..................................................

ii t
ii ' This standard was used for most bottom-land hardwood _ This standard also used for all sites of the maple-beeeh-
i_ sites and for the best of the upland hardwood sites, birch forest type group and the best of the oak-pine sites

J_

stocking, basedon proximity to
j insure sprouts that would develop into crop trees. _ndardsSor determining prospectiveIf the logging resulted in large stumps, or if pineseedsource

the stumps were of species incapable of sprouting deed_eed F_irseed Poor_eed
or consisted for the most part of acceptable or Distance from seed source source, source

noncount species, the rating was then based largely source (chains) : (percent) (percent) (percent)0-2 ................... 100 100 30
on the adequacy of the seed source. 2-4 ................... 100 80 20

The standards for individual seed trees and for 4-6 ..................... 100 40 10
adjacent margins of seed-bearing stands were 6-8 .................... 80 30 5
identical to the standards used for the oak-hickory 8-10 .................. 40 10 010-12 ................... 10 5 ......
type group in the Lake States Region. 12+ .................. o o ___

,i _In Kentucky this column only was used.

:l Loblolly-Shortleaf Pine Type Group
t Classification of adjacent timber stands as a
! The standards used for prospective stocking "good," "fair," or "poor" seed source was deter-
I were as follows: mined by field examiners on the basis of judgment.

Average number ofpines required
per acre to rate 100 percent for

} Diameter breast high (inches): seed-treerequirements EFF][_I' OF FELLING AGE
8 .......................... 20

lo......................... _5 The felling-age factors showing the effect of cut-
12......................... 12_4 ting trees prior to the culmination of the mean14 ......................... 10

i 16......................... 7J_ annual growth are shown in table 97 for various
18+ 4N species and sites.t .......................

7

!
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TA]aLE 97.--Percentage of mean annual growth at culmination attained at various ages, by forest type group and size class of
products cut, Central Region

I Oak-hickory type Loblolly-shortleaf pine
group

• type group--shortleaf
pine 7

Excellent site hardwoods Good site hardwoods Medium and poor site hardwoods
- ___

Age Basswood, Sweetgum, Cot- Basswood, Black oak, Scarlet
(years) Oaks, etc.1 etc) elm ton- etc. 4 Oaks, etc) redcedar oak, etc. 6 Other oaks Site index 60 Site index 70

wood a

Saw- Cord- Saw- Cord- Saw- Cord- Saw- Saw- Cord- Saw- Cord- Saw- Cord- Saw- Saw- Cord- Saw- Cord- Saw- Cord-
tim- wood tim- wood tim-, wood, tim- tim- wood tim- wood tim- }wood tim- wood, tim- wood tim- wood. tim, wood

her her her her her her her I her her her her....... :__ _ __

Per- Per. Per- I Per- Per- Per- Per- Per- Per. Per- Per-, Per. Per- Per- Per- Per- Per- Per. Per- Per- Per-cent cent cent cent cent cent cent cent cent cent cent l cent cent cent cent cent cent cent cent cent cent
20............. 20 70 ....... 70 ............... 60 ............. _.................... 50 ....... 60

25............. 45 30 so 15 90 4o ....... 75........ 45 _:::_:_ 4o ....... 4o .................... 75 ........ so
30............. 70 55 87 30 95 60 40 85 ....... 60 60 60 40 ....... 93 40 95
35............. S5 65 95 45 98 S5 5o 90 ....... 75 ....... S5 .... 30- 85 ---:------ 70 46 98 60 9S
40...... 15 95 75 I00 60 100 I00 60 95 1....... 95 40 95 60 95 ....... 90 63 100 80 10095 77 ...... 92 .......
45...... 30 98 SO ...... 70 ............... 70 99 ....... 98 60 100 80 100 ....... [ 100 89 ...... 100 .......50...... 45 100 85 ...... 80 80_ 100 40 100 75 ........ 90 .............
55...... ................................................. ! I 96 .....................
60...... , 75 ...... 90 ...... 90 .............. 85 i...... 70 ...... 90 ..... : i 100 ...... 30 ...... 100

__:__:ioo ioo 95
-I............. '...... TOO ...........................................

xOaks, sugar maple, beech, walnut, and hickory. _ Basswoo(1,yellow-poplar, ash, red maple, sycamore, elm.
2Basswood, yellow-poplar, ash, red maple, sycamore. 5 Oaks and species other than those listed in 4.
s Nofelling-agefactors were recognized for cordwood products because of the 6 Scarlet oak and hickory in Kentucky.

very early growth culmination of cottonwood for this class of material in the 7 For hardwood species associated with the pine type, appropriate har4-
region, wood standards were used.

STANDARDS FOR THE PLAINS EXISTINGSTOCKING
REGION

Table 98 shows the standards used to determine
Lake States criteria were used in the survey of existing stocking at each sample point. Seedlings,

North Dakota, and criteria of the West Gulf saplings, and, in some instances, poles were
Region were applied in the Plains parts of Okla- counted if they fell within 1-, 2-, or 4-milacre
homa and Texas. The standards given in the circular plots, as indicated in the table. Larger
following summary were used in South Dakota, trees were counted if they occurred within the
Nebraska, and Kansas. For these States, the maximum distance from the point indicated for
point system of sampling developed for the West each d b. h. class in the table.
was used.

FOREST ,TYPE GROUPS PROSPECTIVE STOCKING

Two forest type groups were recognized: Cutover bottom lands and mixed hardwoods
Oak-hickory
Elm-ash-cottonwood were considered capable of restocking fully if

Cottonwood type prospective reproduction would be free to grow

The productivity standards for the oak-hickory and the area was not subject to damage by fire or
and the elm-ash-cottonwood type groups were grazing. Under less favorable conditions, the
identical, but they differed for the cottonwood prospective-stocking rating was based on seedsource, expected sprouting, amount of areatype. occupied by slash, grass, brush, culls, etc., and

SPECIES CLASSIFICATION damage by grazing or fire.
If 50 percent of the4-milacre quadrat surround-

The following species classification was used for ing the point was free of brush, rock, etc., and if
all types: there was an adequate seed source, the point was
Desirable Species Acceptable Species considered prospectively stocked provided there
Ash Basswood was no evidence of grazing within the past 5 years.
Hackberry (acceptable in Cottonwood (desirable in

Kansas) cottonwood type) An adequate seed source was considered to be one
Oak, bur Coffeetree, Kentucky or more desirable seed trees not more than 2
Oak, chestnut Elms chains from the point for heavy-seeded species or
Oak, red Hickories 5 chains from the point for light-seeded species.
Walnut, black Maple, red If there was a stump of 4 inches or less capable ofMulberry, red

Redcedar producing sprouts within 7_ feet of the point and



TABLE 98= ......._%_ve_;j?er acre a'n_:[_A_:_'_;:_e_.u',_z_.,_A:_f_i_,¢e no evi.dence of f°,ece_:_,_;gruzing or burning, the point
from poin_ req_ziredfor f_lt ,_foeki;,_.q,__y _reev'_ze ,,v_sco._._..d.......ed po_,en.._aliy stocked.
.forest type group and fype, Plain_ Neg'ion

EFFECT OF FELLING AGE
Oak-hickoryand

Diameter elm-ash-cottonwood Cottonwood _ypc Whenever significant clear cuttings were en-
breast type groups countered in stands below rotation age, appropri-
high ate adjustment factors were recorded according(inches) Trees Maximum Trees Maximum

per distance per distance tO the standards in table 99.
acre from point acre from point

-- STANDARDS FOR THE SOUTH AT-

[umber Feet Number Feet LANTIC, SOUTHEAST, AND WESTReproduction_ 1, 000 3. 7 1, 000 3. 7
............ 800 _. _ 800 4. _ GULF REGIONS

6OO
450

4 ........... 600 4. 8 4. 8
6 ............ 400 5. 9 5. 6 FOREST TYPE GROUPS

8 ............ 240 7. 6 280 7. 0 The following type groups were recognized:
10 ........... 155 9. 5 190 8. 6 Loblolly-shortleaf pine (including Virginia pine)
12 ........... 115 11. 0 140 9. 9 Longleaf-slash pine
14............ 90 12. 4 105 11. 5 Oak-hickory

Oak-gum-cypress
16 ........... 70 14. 1 80 13. 2 Oak-pine (includes small area of spruce-fir)
18 ........... 55 I 15. 9 66 14. 5

20 ........... 17. 8 55 15. 9 SPECIES CLASSIFICATION

19. 1 45 17. 8 The classification of species for the various forest
20. 8 38 19. 1 type groups is shown in table 100.
22. 7 33 20. 5

24 24.0 A composite table for all forest types was used
21 25. 7 in the southern TRR regions for determining
19 27.0 existing stocking. The corresponding density

....... 17 , 28. 6 standard this represents is shown in table 101.

TABLE99.--Percentage of mean annual growth at culmination attained at various ages, by Jorest type group
and type, and size class oJ products cut, Plains Region

Oak-hickory and elm-ash-cottonwood Cottonwood type *
type groups

Age (years) Good site _ Poor site _ Cottonwood Other species

Saw- Cordwood Saw- Cordwood Saw- Cordwood Saw- Cordwood

timber timber timber timber
Percent Percent Percent Percent Percent

20 ............................................................. 20
25_ 45 60
_o.................... 60 :-:-- _--: ..... _6---................................. .......... 80 _'-_---_-_-_---_- 69
_ .............................. 7_ 70 7_ 9_ .......... 8_
40..... 9_ ..... ' 90 9_ lOO a8 9_
4_..... ::- ............ '................................. 98 ..... 95 99 .......... 48 100
50 .................... 40 100 .......... 100 100 .......... 58 .........
60 .................... 70 .......... 30 73 .........

80.................... 96 .......... 7_ .............................. 91 ..........
90 .................... ' 100 95 95 ..........

110_ :_-::_-:_-_-_-_-................ 100 --
120_ I ........................

............

' For sites where total height of mature trees was more "-Good sites=total height of mature trees 70 feet or
than 90 feet. For sites whe_ total height of mature trees more.
was below 90 feet, standards for the oak-hickory and elm- _ Poor sites=total height of mature trees less than 70
ash-cottonwood type groups were used. feet.
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TABLE lO0.--Classi_cation of species according to forest type group, South Atlantic, Southeast, and West
Gulf Regions

Lob- Long- Lob- Long-
lolly- leaf- Oak- Oak- Oak- lolly- leaf- Oak- Oak- Oak-

Species short- slash hick- gum- pine i Species short- slash- hick- gum- pine I
leaf pine ory cypress leaf pine ory cypress

pine pine

Ash ............................... D D D Oak, overcup_ ............... A
Basswood ............ l...... t ...... D ...... A Oak, pin ...................... ---- --A--
Birch ............................ A ...... A Oak, post ........... , ......
Blackgum ............................ A ...... Oak, northern, red___ ]....... D
Butternut ..................... A ........ A Oak, southern, red .......... aA D
Cherry, black ....... I...... ] ....... I A ........ 2 D Oak, scarlet .......... ] A A
Cottonwood ........................... D ....... Oak, shingle .............. A

Cucumbertree ........ I....... / ...... I....... D A Oak, Shumard ....... ] ...... D _-_--Cypress, bald .............. t A ]...... D ...... Oak, water .............. ---
Cypress, pond ............. ] A ]...... A ...... Oak, white ........... I A 3D D
Dogwood .................... / ...... A ............ Oak, willow .......... I ...... t D .......

Elm ................ I...... 1...... I A A ] A Pecan ............... I ...... A ......• _DFzr, Fraser ................ 1....................... Persimmon ......... l ......
Hackberry ................. [ ............ A ...... Pine, loblolly ........ D D - - D- -
Hemlock, eastern ............. I ....... A ...... _ D Pine, longleaf ....... t A
Hemlock Carolina ......... t ...... A ...... 2 A Pine, pitch ................. - - D- -
Hickory ................... / ....... / ....... A ...... Pine, pond ........... I A

Locust .................... I ...... I A A A Pine, sand ............. I ........ _- '"Magnolia ................. t ...... ] D D I...... Pine, shortleaf ......... I D
Maple, red ........... A ]...... ] A A A Pine, slash .......... I A

Maple, silver ................ ! ...... I A A A I Pine, spruce ......... ] A D-- --_.--
Maple, sugar .................... I D ...... I _ D Pine, Virginia ....... j SA
Mulberry ......................... t...... A ...... Pine, white ......... l ...... DID)
Oak, black .......... A ...... I D aA D I Redcedar_
Oak, bur ....................... I....... A ....... i Spruce, red_ -.--- 2 D
Oak, cherrybark ..... ]...... I A [ D D D Sweetbav .................
Oak, 'chestnut ....... I...... I...... t A ....... D Sweetguzn .................. - - D- -

Oak, chinquapin ..... [...... I...... I D ....... D Sycamore .................... AA
Oak, cow ........... I...... I...... /....... D ...... Tupelo ............. ]........
Oak, diamondleaf .... l...... ]...... I_ ...... 3A ...... Walnut,, black ....... l...... - - _- -

4 D _-D--Oak, Nuttall ........ t...... !...... 1............ Willow, black ....... I......
Yellow-poplar ....... A D D

A----Acceptable species. D -----Desirable species, a Desirable on good sites.
*A desirable tree must have at least a No. 2 log or better

' The small area of spruce-fir in the southern regions or be capable of producing such. On poor sites rated as
was included with oak-pine, acceptable or noneount depending on condition of tree.

Pertains .to _ctausifieation of this species in the spruce 5 Desirable in the upper Piedmont or mountain foothills.
type. 6 Noncount except along Mississippi River.

TABLE lOl.--Trees per acre required for full stock- PROSPECTIVE STOCKING

ing, all type groups, by tree size, South Atlantic, Loblolly-Shortleaf Pine and Longleaf-
Southeast, and West Gulf Regions Slash Pine Type Groups

Standards for prospective stocking based on

Diameter Trees Diameter Trees seed trees and proximity to a seed source con-
breast high per breast high per sisting of a group, strip, or stand of seed-bearing

(inches) - acre (inches) acre trees were as follows:
[ Averagenumber of pines re-

quiredper acreto rate 100
percentfor seed-treerequire-

Number Number ments

Reproduction .... ' 1, 000 20 ............. 51 LobloUy-
2 .............. 800 22 ..... 42 LongZeaf- shortleaf
4 .... 590 24__ 3_ slash pine pine type
6 .......... 400 26 ..... 31 type group-- group--all............. longleaf and pines except
8 ..... 240 28 .............. 27 slash pine longleaf and
10 .............. 155 30 ............. 2'] D.b.h. (inches) (number) slash (number)
12 .............. 115 32 .............. 21 10 .......................... 12 15y2
14___ 90 34 - - - 1c 12 .......................... 10 12_
16 .............. 72 36 ...... 17 14 .......................... 6 10

18 ......... 60 38 ........... 1_ 16 .......................... 4 7_
18 .......................... 4 4_
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Longleaf pine .............................. 0--2 100
2-3 90 _),FFEC_.' OF FELLKNG AGE
3-4 70

4-5 50 Table 102 lists the standards used in the south-
5-6 30
6+ 0 ern T_t_ regions for all type groups except the

oak-pine.

Other southern pines_ 0 -2½ tOO :In the oak-pine type group on sites thag were
-3}_ 90 primarily pine sites, a felling-age factor was

_-4_ 70 applied to pines (table 102) that were cut pre-4}_-5_ 50
3o

5_-%_ maturely, but no felling-age factor was applied
6_r-7_ 10 to hardwoods that were cut. Thus, the produc-

7k_+ o tivity rating was not lowered if the cutting of young
hardwoods served to stimulate regeneration or

Oak-Hickory, Oak-Gum-Cypress, and growth of pines.

Oak-Pine Type Groups On sites in the oak-pine type group that were
primarily hardwood sites, hardwood felling factors

Because of the prolific sprouting and seed-bear- were applied where the cutting of young hardwoods
ing habits of species associated with these type occurred. The hardwood standards of table 90
groups, it was assumed that under normal condi- were used.

TABLE 102. Percentage of mean annual growth at culmination attained at various ages, by forest type group
and size class of products cut, South Atlantic, Southeast, and West Gulf Regions

Loblolly-shortleaf pine * Longleaf-slash pine _ Oak-hickory
.... Oak-gum-

cypress (all
Loblolly pine Shortleaf pine a Longleaf pine Oak and Sweetgum and species)

Age (years) Slash hickory yellow-poplar
- - pine, _

SaW-

Saw- Cord- Saw- Cord-i Saw- Cord- timber Saw- Cord- Saw- Cord- Saw- Cord-
timber wood timber wood timber wood timber wood timber wood timber wood

. . _ , . ,

Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
10_ ....................... 42
15 .......... 66 _ _ 48 ........ 48 ___2 ........................... 40 .............
_0 ........... 33 80 66 32 67 36 ...................... 60 ....... 60
25 ........... 57 90 28- 82 45 81 60 ....... 43 ....... 75 ....... 75
30 ............. 75 96 43 94 58 89 79 ....... 62 ....... 84 _ 84
35 ........... 88 100 63 98 70 95 91 32 74 40 90 - - - 44- 90

...... 80' 100 78 98 100 43 85 60 95 68 95
92 , 84 100 ....... 54 92

100 ...... 94 .............. 64 100 80 100 81 100
.............. 98 72

79 ...... 90 ...... 90 ......

84 ...... i....... _.....................

89 ....... 95 ...... 94 .......
91

97 ......

........ j ...................... 100 ..................... 100 ......I

When loblolly pine was the predominating speeies in the stand, the longleaf standards were used. When slash
the stand, the loblolly standards were used. When pine predominated, the slash pine standards were used.
shortleaf or other southern pines predominated, the short- a These standards were used for Virginia pine and other
leaf standards were used. southern pines.

When longleaf pine was the predominating species in _ No deduction for cordwood.
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STANDARDS FOR THE PACIFIC SPECIES CLAS.$]_FICATION

NORTHWEST, CALIFORNIA, AND
The classification of species for the various i!

COASTAL ALASKA REGIONS forest type groups is shown in table 103.

FoaEST TYPE Gaoues

These three regions are treated as a group in EXISTING STOCKING
this summary because of similarities in the stand-
_rds used. The timber type groups recognized
for each region were as follows: Table 104 summarizes the standards used to

determine existing stocking at observation points

Douglas-firCalif°rnia Douglas-firPaCificN°rthwest in tile Pacific Northwest Region. Points were
Ponderosa pine Ponderosa pine considered stocked if crop trees of the indicated
Western white pine Western white pine age or size were found within the distances shown
Fir-spruce Fir-spruce in the table.
Redwood Hemlock-Sitka spruce

Lodgepole pine Integration of tile stocked-quadrat method with
Hardwoods the point-sampling system for determination of
Western larch stocking of reproduction in tile West warrants

AZaska special discussion. Tim following tabulation re-
Hemlock-Sitka spruce lares the entries in tables 104 and 105 for seedlings

TABLE 103._Classification of species according to forest type group, l Pacific Northwest, California, and Coastal Alaska Regions

Douglas-fir Ponderosa pine [ Hemlock-Sitka I Western white ] Fir-spruc_

[ I /spruce pine
Species Washingtonl Washington Hard-

and Oregon and Oregon woods

Alder, red ..................
Ash, Oregon ...............
Birch, white ............... s A
California-laurel ............ s A
Cottonwood, black ................

Douglas-fir ........................
Fir, alpine ..........................
Fir, grand ................. .........

Fir, lowland white .........
Fir, noble .................

Fir, Pacific silver ..........
Fir, Shasta red ............
Fir, white .................
Hemlock, mountain_
Hemlock, western.

Incense-cedar .......
Larch, western ............
Maple, bigleaf .............
Oak, Oregon white ........ s A
Pine, $effre3 .....

Pine, lodgepole ............
Pine, ponderosa ...........
Pine, sugar ................
Pine, western white .......
Port-Orford-cedar_: ............

Redwood_ ................
Redeedar, western .........
Spruce, black ..............
Spruce, Engelmann ........
Spruce, Sitka ..............

Spruce, white ..............
Tanoak .................... A
Yellow-cedar, Alaska ......

Lodgepole pine type group: All species classified as desirable. 6 Sugar pines and western white pines outside of blister rust control areas
For some localities these species are desirable. Example: Pure stands of were not counted as crop trees unless they were 12 inches d. b. h. or larger

ash within overflow areas; pure stands of oak in Willamette Valley; pure and free of blister rust stem cankers.
patches of California laurel. 7 Outside of blister rust control zones, sugar pines under 6 inches d. b. h.

s On the Kenai Peninsula of the Coastal area. on low rust-hazard areas, 12 Inches d. b. h. on medium rust-hazard areas,
4 These species were classified as desirable when found on areas ecologically and 20 inches d. b. h. on high rust-hazard areas were considered noncount

suited to them. trees. Sugar pines bearing rust cankers were not counted as crop trees.
These species were classified as acceptable when found on sites which

were severe because of lack of moisture caused by shallow soil or exposure.
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stocked-quadr_,% method: _r_:,Set=_ #o_ Vo_
_c_ize class of r_ree: (numOer) (feeQ

Entries' from _able 10; Less than ¢ inches high ........................... 500 7. 4
Mazim'u,m (3 inches high -co 9 inches do b. h ..... 250 7. 4

disfance Equivalent minimum of trees per

Minimum trees per acre from point quadrat required for g stocked poinf 2. For the ponderosa pine type group east of the
(number) (feet) (number) Sierra summit, the standards of table 104 for Site

1,000 ............. 3. 7 1 per 1-milaere quadrat.
750 ............... 7. 4 3 per 4-milacre quadrat. Index 80 were applied.
500 ......... _ 7. 4 2 per 4-milacre quadrat. 3. For the ponderosa pine, western white (and
250 .......... • ..... 7.. 4 1 per 4-milacre quadrat, sugar) pine, and fir-spruce type groups west of the

Sierra summit, the standards in table 104 for the
An, interpretation of the entries in table 104 western white pine were applied.

can be illustrated by (1) observing that the entries 4. Table 105 presents the standards for the red-

westernf°restablishedwhitepineSeedlingStypeundershow6 inches tall in the wood type group.
minimum of 500 In Coastal Alaska, the standards used for hem-

a

trees per acre and a point distance of 7.4 feet; (2) lock-Sitka spruce were identical to those used for
reference of these entries to the tabulation above the corresponding type group in the Pacific North-
shows that at least 2 established seedlings less west (table 104).
than 6 inches tall must be present on a 4-milaere

uadrat (circular plot having a 7.4-foot radius) PROSPECTIVE STOCKING
afore the observation point (or center of the

quadrat) is consideredstocked. Douglas-Fir and Other Type Groups
The standards of table 104 were applied in Call West of the Cascade Summit in the

fornia with the following adaptations or additions:
1. For the Douglas-fir type group, existing stock- Pacific Northwest

ing of seedlings, saplings, and small poles was de- The standards for prospective stocking discussed
termined by the following: here were applied to the Douglas-fir, fir-spruce,

TABLE 104. Minimum number of trees per acre and maximum distance from observation point used in classifying existing
stocking in the Pacific Northwest Region, by forest type group and site index

, ,

, Douglas-fir, larch, Ponderosa pine t

hemlock-spruce, fir- Western white Lodgepole pine
spruce, and hard- I I pine

woods Site index 60 Site index 80 Site index I00
Age or size of established

seedling and crop tree d. b.h. "
Maxi- , Maxi- Maxi- Maxi- Maxi- Maxi-

Trees mum Trees mum Trees mum Trees mum Trees mum Trees mum
per distance per distanc_ per distance per distance per distance per distane_
acre from acre from acre from acre from acre from acre from

point point point point point 'point
• --

Number Feet Number Feet Number Feet Number Feet Number Eeet Number Feet
Under 2 years ................. 750 7. 4 ..........
2 yrs. to 9 in.d. b. h .......... 250 7. 4 ..........
4 in. high to 5 in. d. b. h .......................... _-_--__---_ ................ _---_-....... ---_........ _---...... i,(_ ...... -{3,
Under 6 in. high. ' _................... - ..... "5(D- 7. 4 500 500 7. 4 500 7. 4 .......... I.........

6 in. high to 8 in. d. b. h ...... ____ ........... 250 7. 4 250 7. 4 250 7. 46 in. high to I0 in. d. b. h ..... :-_--_- _-_-.......... I.................................................. 250 7.4 ....................

6in. d. b. h ...... ' ]..................... : .......... 653 4.
7.................... 479 5.
8.................. 7:::'::-: --.'---::--_-- :-::---:]_-: :----_-[[_--- :_-:_-.'---"::'--:::::---[ .-:_-::--:[:1-'----------'--'t-:------:--::: 367 6.

_9o 8.5 2t_ 8.o _ 7.4 ..................... 290 6....... i-6- 154 9. 5 m 8. 9 8.1 ...................... 235 7.
12....

......................... I 168 9. 2 107 II. 4 121 I0. 7 14 9. 7 _66 9 163 9.

79 13.3 89 12. 5 107 I 11.4 122 11 120 I0.
60 15.2 68 14 3 82 i 13 0 93 12 92 12.

48 17. 1 54 16. 1 64 ] 14. 7 74 14 72 13.
39 19.0 44 17. 8 52 _ 16. 3 60 15 59 15.

2"2............................ . .......... 32 20. 9 36 19.6 43 i 17. 9 41 18 ....................
........... ]

24............................. 58 15. 6 27 22.8 30 21. 5 36 i 19.5 30 21
26 24.7 26 23.1 31 21.2 23 25 ..............................

30 ........... 26.6 22 25.1 I 22. 8 18 28 -_-_-_'_-_---:[[28. 5 19 27. 0 , 24. 4 11 31 ....................

.......... :::2-2_-::

Overstocking was considered the equivalent of fionstoeking under the milacre; (b} I0 or more trees 12 inches tall to 1 inch d. b. h. per mila_e
following conditions: (a) 20 or more seedlings 4 inches to 12 inches high per quadrat.
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TABLE 105. Trees per acre and maximum distance given a numerical rating ra_lging from 0 to 4.
from observation point used in classifying existing Seedbed condition was assigned a rating of 0 to 3,
stocking in the redwood .forest type group, Cali- and slope and exposure was g_ven a rating of 1 to
fornia Region 3 depending oll tile degree of severity. These 3

separate ratings were then added together and if
Minimum Maximum the sum was 7 or more the point being examined

Tree size trees per distance was classed as "stocking in prospect"; if the total
acre from obser- amounted to less than 7, the point was recorded

vat;on point as "stocking not in prospect." Any point with
a zero seed source or a zero seedbed rating was

Number Feet classed as "stockingnot in prospect" regardless of
Under 6 inches high ........ 500 7. 4 the rating assigned the other two factors.
6 inches high to 12 inches Seed-source standards. The basis for classifyingd. b. h .................. 250 7. 4
14 in. d. b. h ............... 234 8 seed source is summarized in table 106. The
16 ........................ 179 9 second and third columns of this table show the
18 ........................ 141 10 seeding distances considered effective in clearcut
20 ........................ 114 11
24 ........................ 80 13 areas where the seed source consists of surrounding
28......................... 58 15 or adjacent timber. Columns 4 to 7 show the
32........................ 45 18 relative effectiveness attributed to seed trees at
36......................... 35 20 varying distances. The last column of table 106
40 ........................ 29 22 shows the number of first-year seedlings considered50 ......................... 18 28
60+ ..................... 13 33 necessary to indicate prospects of successful future

stocking. Such seedlings, less than 1 year old,
have such a high mortality rate that they were

western larch, and hemlock-Sitka spruce type not judged to constitute satisfactory standards
groups, and under some situations to the western for existing stocking. However, their presence
white pine type group, in the Pacific Northwest attests to the fact that seed reaches the point

Region. They were applied in the western white locality.
pine type group when the species assoCiated with In applying table 106, the _rating for "distance
western white or sugar pine were representative of to timber edge" was based on the distance to
the type groups just mentioned. If the species the nearest timber edge, or, if two or more edges
associated with western white pine or sugar pine were present, on the sum of the ratings for dis-
were representative of the ponderosa pine type tance to the two nearest timber edges. If, in
group, standards for that type group were applied, addition, seed trees and first-year seedlings were
In neither situation was western white or sugar present, the rating value for seed from these
pine considered as a seed source if the area under sources was added to that for "distance to timber
examination was located outside blister rust con- edge." Short timber, i. e., timber less than 150
trol zones, feet tall, was required, in the judgment of the

The factors affecting prospective stocking in field examiner, to be of seed-bearing size. In
these type groups were (1) adequacy of seed source, no case was a total rating of seed source--either
(2) condition of seedbed, and (3) slope and ex- separately or in combination with timber edge,
posure. At each observation point not stocked, two nearest timber edges, seed trees or first-year
the adequacy of seed source was examined and seedlings given a value of more than 4.

TABLE 106.--Classification of seed sources for the Douglas-fir and other type groups west of the Cascade
summit in the Pacific Northwest

i
Distance from point to Number of standard seed trees by tree-height distance

timber edge class from point
First-year

Rating value seedlings on
Tall timber Short timber 4-milacre plot
(150-t- feet) (under 150 0-1 1-2 2-3 3-4

feet)
,,

Chains Chains Number Number Number Number Number
.... 0-10 0-5 4 11-{- 32-[- 95-t-
.................. 11-20 6-10 3 8-10 23-31 68-94
.................. 21-25 11-15 2 5-7 14-22 41-67

1............. 26-40 16-25 1 2-4 5-13 14-40 1
_t. 1 2-4 6-13 .............
__._ 41+ 26-t- 0 0 0 0 i C

,
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table 1O0 refers to standard s=ed _rees. ,."_ For _sing 80 i>erc_ ot° mo_'e of t h_ area (i_.cludes
seed trees above standard, correspo:ndiag ra_,mg overhe_zd shade as well _s s_:.em_md root competi-
values of column I were multiplied by 1_1 for tieR)- (3) _ccum_latio:_ c)f debris, duff. rotten
substandard seed trees, the ratings were multiplied wood. e_c.. which are know_ _o be unfavorable
by I. for the species rated; and (4) when noneount

A standard seed tree, as referred to in table t0_, species dominate the 4-milacre plot.
was required to meet the general seed-tree deft- NIope and ezposure.---The basis for classifying
nition and in addition to be 12 inches or larger in slope and exposure conditions for type groups west
d. b. h. if hemlock, cedar or spruce, or 18 inches of the Cascade summit in the Pacific Northwem
or larger in d. b. h. if of other species, including follows:
Douglas-fir; it was also required to have a live nat_ngva_ue Plotcondition
crown length equal to _ to }6 of total tree height, a (Good) ........ Slope and exposure not a factor in

seedling survival and development.
Seed trees considered above standard met the 2 (Fair) ............ Survival of seedlings questionable dur-
above specifications but, in addition, had a live ingperiods of dry weather.

crown length more than gaof total tree height. 1 (Poor) ......... Conditions difficult for seedling sur-
Substandard seed trees were recognized as trees rival such .as dry, exposed south and

of seed-bearing size and age that did not meet southwest slopes which approach 45percent, and exposed hard compac_
d. b. h. or crown requirements of standard seed surfaces.

trees but did meet the general seed-tree definition Although slope and exposure were not considered
in other respects, limiting factors for seed germination, they were

Seedbed condition.--The basis for classifying considered to have a pronounced effect on seedling
seedbed conditions for the Douglas-fir and other survival. South and southwestslopes that approx-
type groups west of the Cascade summit in the imate a gradient of 45 percent present the most
Pacific Northwest is summarized as follows: unfavorable conditions. On the other hand, north

Rating vague Seedbedcondition on a _-milacrequadrat and northeast slopes that approximate 45 percent
3 (Good) ....... (a) 50 percent or more of surface favor- appear to be the most favorable. From this it

able for seedling establishment
and growth, or Wlt_ assumed that level land gentle slopes up to

(b) 2 seedlings less than 2 years old and 20 percent for northwesterly and southeasterly
free to grow. exposures--would approach the midway point, or

2 (Fair) ........ (a) 20 to 50 percent of surface favorable
for seedling establishment and average conditions for seedling establishment and
growth, or survival.

(b) 1 seedling less than 2 years old and

freeto grow. Douglas-Fir Type Group in California
1 (Poor) ........ (a) Less than 20 percent favorable for

seedling establishment and growth, Prospective stocking was estimated by a systemor
(b) l or more seedlings less than 2 years similar to that used in the Pacific Northwest, i. e.,

old in a questionable position for by giving weighted ratings to seed source and
normal development, seedlaed, and to slope and exposure.

0 (Very poor)___ Not likely to restock. A rating of zero
resulted in classing the point as "no Seed-source standards. The basis for rating
stocking in prospect," regardless of seed source in California for the Douglas-fir type
the value assigned in the rating of group follows:
other factors. Number ql

tree heights
The judgment and experience of local field _romtim_e_

Rating value edge Supplemental allowance
examiners in interpreting the classification of seed- 4 (Good) ...... 0 to 3 A value of 1 was allowed for each
bed conditions was supplemented by the following 3 (Fair) ...... 4 to 5 seed tree within one tree height
guides: 2 (Poor) ...... 6 to 7 of point. Exceptionally good

Favorable seedbed.--Uncompacted mineral soil 0 ...... ...... over 7 seed trees were given a valueof 2. Outside of blister rust
is basic for ideal seedbed conditions. In addition control areas, sugar pines were
tO receptive soil, the following surface conditions not counted as seed trees.

are favorable: (1) A light, vegetative shade of As in the Pacific Northwest, no combined rating
approximately 20 percent (below and above 20 of seed source was given a total value of more than
percent density cover conditions become progres- 4, and any point with a "zero" rating for seed
sively less favorable), and (2) dead shade from source was classed as "no stocking in prospect."
logs, stumps, and light slash. Seedbed--slope and exposure.--The data used for

Unfavorable.--Generally the following conditions rating these factors were the same as those used
are indicative of a zero rating for seedbed condi- for the Douglas-fir type group in the Pacific North-
tions: (1) Perennial grasses occupying 80 percent west (see discussion immediately preceding).



Other Type Groups in the Pacific with at least the minimum seed source described

Northwest and California Regions in tile preceding tabulation and with seedbed con-ditions described above as adequate for ponderosa

Seed-source standards.--Seed sources judged Site III and better were classed as "stocking
adequate for the ponderosa and lodgepole pine in prospect." Otherwise they were classed as
type groups in the Pacific Northwest, and for the "stocking not in prospect."
ponderosa, western white pine, fir-spruce, and REDWOOD TYPE GROUP. Unstoeked points sup-
redwood forest type groups in California, when plied with at least tile minimum seed source de-
in combination with favorable seedbed conditions, scribed in tile preceding tabulation were classed
are summarized as follows: as "stocking in prospect" if the 4-milacre plot

surrounding the point had been scarified or had
Maximum effecti_ ground competition significantly reduced by log-seeding distance of

scatteredseedtrees gang and was at least 60 percent free of perennial
Diameter grasses, dense to moderately dense herbaceous

Foresttypegroupand breasthigh Distance_a_imu,_ eJrecti_e_eed_,_g growth, overtopping shrubs, and noncrop trees.region (inches) (feet) distancefrom timber edge

East side poE- _ ¢Twotree heights from I_ODGEPOLE PINE TYPE GROUP. Unstoeked
stands containing a points having at least the minimum seed source

derosa pine in 12 to 16 40 fair proportion of described in the preceding tabulation were classed
California; all 18 to 24 50 trees 12 inches in "stocking in prospect" if the milaere plot sur-ponderosa 26 + 70 as
pinein Pacific d.b.h, and larger
Northwest. that meet the seed- rounding the point was at least 50 percent free of

tree definition, brush, sod, or other limiting cover. Otherwise
West side pon- 'Two treeheightsfrom the points were classed as "stocking not in

derosa pine, stands containing a prospect."
western white 18 to 24 50 fair proportion of
pine, and fir- 26+ 70 trees 18 inches in

spruce in CaN d.b.h, and larger Hemlock-Sitka Spruce Type Group in
ifornia, that meet the seed-

tree definition. Coastal Alaska
Redwood ................ _ 60 Two tree heights from

stands of mature Determination of prospective stocking was
timber, based upon the sum of ratings for seed source and

Lodgepolepine_ 6+ (2) Two tree heights, for seedbed condition. If this sum was 5 or
Must be capable of bearing seed. Fire columns were greater, the point was classed as "stocking innot counted as seed bearers until after 10 years of new

crown growth, prospect." If the sum was 4 or less, the point
Two or more seed trees within one tree height of poiDt was classed "no stocking in prospect."

were considered an effective seed source. Seed source standards.--The balsAsfor rating seed
source in Coastal Alaska is summarized below"

Seedbed condition.--Standards for favorable seed- Number of
bed conditions in the remaining type groups of tree heights

from timber
these two regions were as follows: Rating value: edge

PONDEROSA PINE TYPE GROUP. rptle seedbed 4 (Good) .................................. 0 to 4

was considered favorable on Site III (Index 84) 3 (Fair) 5 to 8
and better when at least 25 percent of the 4-milacre 2 (Poor) .......................................... 9 to 110 ...................................................... 11+
quadrat surrounding the observation point was
free of brush, sod, or other limiting cover and In addition to the values for distance to timber
showed evidence of scarification from logging or edge, a value of 1 was allowed for each seed tree
other reduction of competition, and the area sur- within one tree height of a sample point in Alaska.
rounding the quadrat contained' regeneration as- Exceptionally good seed trees within this distance
tablished at intervals not exceeding 10 years, were given a value of 2. In no ease was a corn-
The standard for poorer sites was the same except bined rating of seed source given a total value of
that 50 percent of the surrounding quadrat was more than 4.
required to be free of brush, sod, or other limiting Seedbed condition. The seedbed standards used
cover, are shown on page 694, and the procedure and meth-

Unstoeked sample points in the ponderosa pine ods of rating were the same as those used for type
type group which were supplied with the minimum groups west of the Cascade summit in the Pacific
sources of seed described in the preceding tabula- Northwest Region.
tion, and on which the above seedbed conditions
prevailed, were classed as "stocking in prospect." EFFECT OF FELLING AGE
If either the seed source or seedbed were inade-
quate by these standards, the point was classed In the Pacific Northwest and California Regions
as "stocking not in prospect." during early stages of the survey, calculations of

WESTERN WHITE PINE (SUGAR PINE) AND FIR- felling-age effects were completed in the field by i
sPRUCE TYPE GROUPS. Unstoeked points supplied each examiner. Later, field examiners recordod



Forest Service folowing lhe r( ,=,:i ,,=. ' - , =

lar.guides outlined in the cri_eri._, for _he two
regqons. Table 107 presengs t,he facgors applied STANDARDS FOR THE NORTHERN
for determining felling-age effects. ROCKY MOUNTAIN REGION

WEST COAST SUPPLEMENTARY STUDY FOREST TYPE GROUPS

For all of the area in Washington, Oregon, and
California sampled after March 12, 1954, data The following forest type groups were reeognized:
supplementary to that required by standard pro- Ponderosa pine Western white pine
cedures were recorded. These data were as follows" Western larch Inside blister rust controlDouglas-fir units
1. Felling age of trees cut was recorded at each examina- Fir-spruce Outside blister rust con-

tion point, regardless of stand age or type of cutting. Lodgepole pine trol units
2. At each observation point, information was recorded Hardwoods

on forest type, site-quality class, and whether clear Aspen
cutting or partial cutting had been applied.

3. For points recorded as nonstoeked, the reasons for lack SPECIES CLASSIFICATION
of existing and prospective stocking were recorded.

4. The tree species that stocked each examination point The species classification by type group and
before cutting as well as the species that stocked the
point at time of examination were both recorded, locality, is shown in table 108.

These supplemental records were taken on about EXISTING STOCKING,
95 percent of the forest area sampled in Washing-
ton and Oregon and on about 35 percent of the Table 109 shows the standards used to deter-
area sampled in California. The results are pre- mine existing stocking at each point. Seedlings,

TABLE 107. Percentage o] mean annual growth at culmination attained at various ages, by forest type group
and size class of products cut, Pacific Northwest and California Regions

Douglas-fir, hemlock-Sitka spruce, and west- Ponderosa pine and western larch Ponderosa pine
ern white pine (Pacific Northwest and (Pacific Northwest) (California),
California)_ saw logs _

Age (years) Saw logs a Saw logs _
Cord- Cord- East West

. wood, i wood, side _ side s
Site I _ Site II Site III Site IV all sites Site _ II Site IV i Site V all sites

and V and III and VI

Factors for felling age were not applied in the type _Based on site classification in U. S. D. A. Tech. Bul. 201.
groups not shown here. _Based on site classification in U. S. D. A. Tech. Bul. 630-

For Douglas-fir in California, the factors for Site Index _Standards where site index was 98 feet or less at 100
III only were used. years.

a International rule, }/_-inch kerf. " _Standards where site index was greater than 98 feet at
Scribner rule. 100 years.
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TAttLE 108.--Classification of species according to forest type group, 1 Northern Rocky Mountain Region

Western white pine Spruce-fir _ Lodgepole pine PonderosaLow ele- Low ele- High ele- Southern
Species Inside Outside Ponderosa Larch Douglas- ration ration vation Idaho I Wyo- pine
• blister blister pine fir western i Region- I western western and j ruing, (Black

rust rust Montana wide _ Montana Montana Wyo- [ east of Hills)control control and f t and and rning, I Divide
units units northern northern northern west of

Idaho Idaho Idaho Divide 1
J

o
FDr' alpine------:-_-:7---:--:--:--::i....--..................................5(........54....i ---5( ....___; A_ ........................AFi,,grand.................... A D ]............... _......... 3n I n .....A ....:_-:::_-_-i::

Hemlock, western............. 'A .........................Z ] X : A D ....I)....:;:::::--:--....i5....

:,arch.western....................A D D ] --D ...._.....:_......I.....y/) ........:(....
Pine, lodgepole ................. A A A A I D I D .... i) .... :_--:--._:: :
Pine, ponderosa ................ A A [ D A D [.................... [ D .......... D0A I ox I 'D I.............Pine, western white, ........... D 0 D i o A 0IRedcedar western I _ l D A I A / A D ..........
_ pruce, black hills_q ' " .............. I I I " _..............................................
Spruce. Engelmann ........... A D A I ....
Hardwoods.....................I 'A ,AI...........I............:t................?_.... I ! ....-:::-:::::

A= Acceptable. I) = Desirable. _ Or: moist areas near stream bottoms and meadows where water is close to
the ground surface, larch was classified as acceptable because in such situa-

Aspen type; all species in type were desirable, tions it suffers from disease.
-_In southern Idaho and in Wyoming, west of Continental Divide, any 0 Western white pine under 12 inches d. b. h. was not cotmted outside of

species of marketable quality in the immediate locality, except limber and blister rust protection units because survival in such situations is highly
whitebark pine, was considered desirable, questionable. When trees over 12 inches d. b. h. were found, they were

3 Considered acceptable only where reserved for watershed protection, classified as shown in the table.
Considered acceptable where reserved for shade in Ribes control. Other- r Cottonwood was considered acceptable in localities where it was being

wise, noneount, utilized; otherwise, noncount.

TABLE 109.- Minimum number oJ" trees per acre and maximum distances front observation point used in classifying existing
stocking, by type group, Northern Mountain Region

* 1 Spruce-fir (low ele- I

/Spruce-fir type ration western
Ponderosa pine, group (high ele- Montana, Idaho, Lodgepole pine Ponderosa pine ttardwoods type

western larch, ration, Montana and western type groupt type group group-- aspen
and Douglas-fir and northern Wyoming) or (Black Hills) type

_ge or size of established type groups_ Idaho) western white

seedling or sapling and crop I pine type groupstree d. b. h,
i

Maxi- Maxi- Maxi- Maxi-i _ Maxi- Maxi-
Trees mum Trees mum Trees mum Trees mum ] Trees mum Trees mum

per distance per distance per distance per distance I per distance per distance
acre from acre from acre from acre from { acre { from acre from

point I point point point i i point point

Number Feet Number Feet Number Feet Number Feet I Number I Feet Number Feet
year old to 2.5 in. d. b. h_. - .................... i 1, 000 I -_3.7 1, 000 3. 7

I year old to 0.5 ft. high ....... 1,000 5.3 1,000 5.3 ......................................... I.......... i
year old to 4.5 in. d. b. h__ 1,000 3. 7 1,000 2 3. 7 1.......... i.................................

.5 ft. high to 4.5 in. d. b. h_ __ 500 5. 3 500 5. 3 .......... _........... _........... :.......... _........... i

.6 in. to 8.5 in. d. b. h ........ 250 7.4 ...................... _............ _.......... L.......... _.......... .......... I

.6 in. to 9.5 in. d. b. h__ 250 7.4 500 5.3 ................... I............ ...............................

1 in.d.b, h ....................................... i........... 900 3.9
........................................................ i........... .......... 800 4.1

............................................................................................................... _......... 800 I 4. 2 700 4. 5
4 680_ 4.5 600 4.8
: ............................ 941 3.8 i 555 5. 0 440 5. 7

........................................ 653 4. 6 435 i 5. 7 360 6. 2479 ._.4 3_5i o.5 280 7.:
8_-_-_-_- - .......... - ....... 367 6.2 220i 7.9 230 7.7

215 8.0 ......................................... 290 6. 9 185 : 8. 7 180 8. 8
)::::_-:_-::::__ 174 8.9 202 8. 8 278 7. 0 235 7. 7 155 9. 5 150 9. 6!

2. 121 10. 7 lll 9. 9 194 8. ,5 163 9. 2 i 125 10. 5 110 11.2
4 _9 12. 5 103 11.6 143 9. 9 120 10.8 90 12. 4 80 13. 2

16.............................. _8 14.3 79 13.2 109 11.3 92 12. 3 55 15. 9 60 15. 2
............................. 54 16.1 62 14.9 86 12. 7 72 13. 8 46 17. 4 48 17. 0

) 44 18. I 50 16.6 70 14. I 59 15. 3 38 19. i ....................

2 .......... 36 19. 6 43 18.2 [ 58 15. 5 ..................... 30 21.5 ....................

4

4 ................................ 30 21.5 35 19.8 [ 49 16. 9 .....................
6.............................. 26 23. I 30 21.5 41 18. 3 ................................... i..........
8............................. 22 25. 1 25 23.2 36 19.7 .... ..........

0............................... 19 27. 0 ! 22 24.8 31 21.1
32 ............................... 17 28.6 _ 20 26. 5 27 22. 5 ...............................
4 15 I 30.3 17! 28.2 24 23.9 ..............................................................

"6 .............................. 13! 32.6 16' 29.8 22 25.4 .............................................................
8.... t 12 i 34.0 ................

6t::::::::::::::::::::::::::::::n8 4i.35.5o .......................................................................................................
: Understory larch and Douglas-fir trees and lodgepole pine that occurred 2 Points were considered seriously overstocked and disqualified from the

in the immediate vicinity or within 40 feet of mistletoe-infected overstory count when the following conditions prevailed: (a) 20 or more seedlings 1 year
trees were not counted, old to 1 foot high per milaere quadrat; (b) l0 or more seedlings 1 foot high to

1 inch d. b. h. per milacre quadrat.



saplings, and, m some instaDeeso "....._"'-: "............. .,,o_ =,,_,r.... _,'efates Ohe cn_r.ies H:t_oOs,_o W()PO _I'h_ !K)IR)w_,ii:: ' _ "_' : ' "

counted if they fell within I ....2, or =-..=.==.==_.,.x._,....;iI<_<._..e,,,_, oK'- ts.ble _'_'_i_,,_..H>r. _s.,',=dli_o'_=,o and. ='>=>_Ain,_>_"--,_=s to conven-
.......a=..........._ bv the ,-.'!,",,N-_e,l-q_adrat met.hodcular plots, as specified in tLe ()able by tl)=e dis-. ti.onal =n_<_,,_u=.,_..............

tanees 3.7, 5.3, and 7.4 feet, respectively, from the z_,,,_ie=s_<,_l_Jo_
point. Larger trees were counted if they fell :w==-,_,,,,,

dfsta¢_ce

within the specified distance from the point as ,,1i_i_._ _.o-_,_o_ _,:',_i_,_ ,,_._,_ o/ _= _ ,_,_
shown for each d. b. h. class in the table. _e___ (_'_e_) _/eeO _e_ _-o_._ _o_,'_,d,_o_ _'_)

1,000 .......... 3. 7 1 per t-milacre quadrat

TABLE llO.--Effective s_eding distance for indi- l,ooo ........... 5. 3 2 per 2-mitacre quadrat500_ _ 5. 3 t [)or 2-milacre quadr_$
vidual seed trees and green timber edges, by species, 25o ............. 7. 4 1 per 4-milacre quadrat
.forest type group or type, Northern Roc]cy Moun-
tain Region PROSPECTIVE STOCKING

Seed trees Timber Seed sources available and seedbed conditions
edges existin_ at unstocked sample points were care-

I ! maxmmm fully observed. If both seed source and seedbed
Species of seed tree Max- distance from

or forest type imum point in mul- were found adequate by the following standards.
group at timber Diameter dis- tiples of aver- the point was classed as "stocking in prospect."

edge breast tance age height of If either seed source or seedbed, or both, were
high from dominant and judged inadequate, the point was classed as "no

point codominant stocking in prospect."
trees Table 1.10 shows the standards used for deter-

mining the adequacy of the seed supply. A seedbed
Inches _et

Western white pine___ 16 and was considered adequate only where 50 percent
larger__ 50 2 or more of the surface area of the quadrat sur-

[12-16___ 40 2 rounding the sample point was free of limiting
J18-24 .... 50 ................. cover such as rock, grass, shrubs, and if the point

Ponderosa pine__ -1126and did not fall on permanent road surfaces, rock or
[ larger_. 70 ................. water, etc. For the spruce type in south Idaho

_0-_4__ _ 50 2 and Wyoming west of the Continental Divide,
Douglas-fir .......... 16 and 1- and 2-mila(.re quadrats were used for this de-

larger_ 60 ............... termination. With this exception, 4-milacre
Grand fir ............. 16 and quadrats were used in all types and localities for

larger__ 50 2 determination of seedbed condition.
Examiners were instructed to observe the

14-18 ....... 50 3 effects of deer browsing, particularly in the ponder-
Western larch ....... 18 and

larger_._ 80 ...... osa pine type, and to record instances where it....... was believed to be serious. In north Idaho and
Spruce ............... 18 and Montana, when points fell in areas of very heavy

larger__ 50 3 deer browsing they were not considered for pros-
Cedar .............. 16 and peetive stocking unless the point happened to

larger__ _0 4 fall in a location protected from the deer. Ex-
aminers were likewise instructed to observe signs

Lodgepole pine ...... 10 and _i0 (1) of unusual rodent activities which might affect
larger_., availability of seed for germination.

Aspen ......................... _ _0 .............. Prospects of stocking by Douglas-fir, larch, and
lodgepole pine were not considered at points that

When examining points for prospective stocking, ordi- fell within the prescribed effective seeding radius
narily no allowance was made for standing individual if the seed trees were infected with mistletoe.
lodgepole pine trees. The seed source was considered

adequate only if cone-bearing slash less than 5 years old EFFECT OF FELLING AGE
was present on ground at the point, or if the point lay with-

in 2 chains of a standing body of green timber. In western Whenever clear cuttings were encountered inMontana and north Idaho, scattered seed trees were
considered only when full-crowned, vigorous, and wind- stands below rotation age, appropriate adjust-
firm, and within the distance from the point shown in ment factors were recorded. Rotation age and
the table, adjustment factors were used depending upon

2 chains; this distance refers to the stump of a recently
cut tree. Major reliance for reproduction in aspen is whether the owner was producing cordwood
placed on root suckers--not seed. products or sawtimber (table 111).
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TABLE 111. Percentage of mean annual growth at culmination attained at various ages, by forest type group
and subregion, Northern Rocky Mountain Region

Ponderosa pine, larch, and Douglas-fir Lodgepole pine

South-ern _Westernt Low elew_tions, High elevations, Wyoming, east
Idaho

Northern Idaho and Wyoming, east
Age (years) and Montana Wyo- of Continental white western / northern Idaho of Continental

ming Divide pine,saw_ northernM°ntanaIdahoandI and Montana Divide
west of timber
Divide [

_ Saw- I Cord- ' Saw-Saw- Cord- _orc Saw- Cord- Saw- ]Cord-

timber wood timber timber wood timber
--_ ....... ,----, :---- _oo_ timber wood timber wood

r
PerCe-_t

Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent

40 ............................................ ......... 10 5060 41 .............. t 43 ....... 10 _rce50 15 I ] 83 20 30 6 ...........20 6050 .... i_- 6481
60 ................... 20 ] 70 i 28 I......... / 95 40 50 :tO 70
70 .................... 30 I 80i 46 I 15 i 100 60 70 8 60 80 60 8172

_6

80 .................... 40 [ 90 60 45 }....... 70 90 10 80 90 75 88
90 .................. 50 100] 73 I 60 I- -- 80 90 80 100 85 95
100 .............. 60 I ............ 83 } 72 [_ __ 90 100 90 ........ 92 100

110 ............... 70 .......... 90 183 I_ __ 100 ........ !i0 ]i!ii!!ii 96 ....

120............... S0 .......... 95] 90 1_ __ 100 .... 99
130................ 90 ............ I (.)81 951 ................ 100
140 ................. 90 [........... [ 100 97 I................. _-_ -

160 .................... t !??- ------: ........ 100 t....... :--: -------

STANDARDS FOR THE SOUTHERN for seedlings, poles, and saplings to conventional
ROCKY MOUNTAIN REGION measures by the stocked-quadrat method:

Entries from table 113

2dinimum trees per acre A_aximum Equivalent minimum of trees perFOREST TYPE GROUPS (numbcr) distance quadrat required for a stocked
from point point (number)

The following forest type groups and types were (feet)
recognized" t,000 ................ 3. 7 1 per 1-milacre quadrat

1,000 ............. 5. 3 2 per 2-milacre quadrat
Ponderosa pine Hardwoods 500 ................ 5. 3 1 per 2-milacre quadrat
Douglas-fir Aspen type 250 .................. 7. 4 1 per 4-milacre quadrat
Lodgepole pine Elm-ash-cottonwood

Fir-spruce Cottonwood type PROSPECTIVE STOCKING
Standards for the cottonwood type were the same
as those described in the criteria for the Plains The procedure followed in determining the pros-
Region, p. 687. pects of future stocking at unstocked points in

the Southern Rocky Mountain Region was similar
SPECIES CLASSIFICATION to that for the Northern Rocky Mountain Region.

The standards used for prospective stocking, based
In the examination of points, species desirability on proximity to seed source, were as follows:

was determined according to the classification Maximum
shown in table 112. Type group: distance ofseed trees

Ponderosa pine--Nevada, Utah, southwest from point
EXISTING STOCKING Colorado, and east slope of Rockies: (feet)

12 to 16 inches d. b. h ................. 40

Table 113 shows by forest type group and geo- 18to 24 inches d. b. h................. 50
26 inches d. b. h. and larger ............ 70

graphic location the standards used to determine Arizona and New Mexico:
stocking at each point. Seedlings, saplings, and, 18 inches d. b. h. and larger ............ 50
in some instances, poles were counted if they fell Douglas-fir:

within 1-, 2-, or 4-milacre plots as indicated in the 10 to 14 inches d. b. h ................. 50
16 inches d. b. h. and larger ............ 60

table. Larger trees were counted if they were Hardwoods_aspen type .................... '30
located within the maximum distance from the

' This distance refers to the stump of a recently cut tree.
point indicated for each d. b. h. class. The fol- Major reliance for reproduction in aspen is placed on root
lowing tabulation relates the entries in table 113 suckers, not seed.

4,39296 0--58- _- 46
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#om%om_._ SI°8811_ IhI°_ii_!l d,II.J o[,i!.(_r /_-2i._'5iii_.siive co['£1pe_,11A)[_ or

Type group: _I _ree taint# seed._)ed
Douglas-fir .................................. 2 ][_ :(YI_,.[_ _:_d. _ev_td_, t}:).e o;',_::_t:(_/;_:i,_),erw_,s espeola]ly

Lodgepole pine ............................. (_) inssrucIed to observe silo _.'io%ors inherent, or
Fir-spruce .................................. introduced, which adversely sffe_st,_d She estsb-

:_,;etors be_Individual seed trees not considered as seed sources lishment of seedlings. Some of Ib,e' to
because of lack of windfirmness after cutting. "1?heseed
source was considered adequate only if cone-bearing slash considered were degree of slope, exposure, soii
less than 5 years old was present on the ground at the characteristics, browsing and/or trampling by
point or if a timber margin of cone-bearing trees was located grazing animals, and rodent damage. The deal-
within 2 chains of the point, sion with respect to the prospective stockingIndividual seed trees considered adequate seed sources
only in occasional instances where windfirm after cutting, rating was based on the experience and judgment
In Colorado where partial cutting removed less than 50 of the field examiner.
percent of the volume, seed sources were considered ade-
quate. Maximum distance of 12-inch d. b. h. and larger
seed trees from point in multiples of tree height, 1. Ad- EFFECT OF FELLING AGE
jacent bodies of timber were considered adequate seed

sources 0nly when at least 60 years of age and judged to The factors shown in table 114 were used to

be windfirm, determine the effect of felling age. Only a limited
The seedbed was considered adequate only amount of cutting in second-growth stands occurs

where the 4-milacre plot surrounding a sample in the Southern Rocky Mountain Region. There-
point was not more than 50 percent occupied by fore, table 114 presents data only for those type
brush, grass, sod, weeds, rock, water, road surface, groups and localities where such cutting was
and other limiting cover. In Colorado, Arizona, expected to ba encountered during field examina-
and New _Mexico it was further required that the tion.

TABLE ll2._Classification of species according to forest type group, _ Southern Rocky Mountain Region
,

" Ponderosa pine Fir-spruce _ Lodgepole pine

South- Douglas- Elm-ash-
Species western fir cotton-

Arizona Colorado Western Utah and (Utah and Arizona Utah and wood
and New and east Nevada Nevada Nevada) Colorado _ and New Colorado _ Nevada (Colorado)
Mexico _ slope of (south) Mexico

Rocky
Mountains

,,.

Cottonwood _....................... D
Dougl_s-fir._ D A A ..... )_.......... i ..... 11-11----]1]]- ..... 5 ..... "_--]]_--_L-'--- ...... D ..... - ...........A _A A A A A ............Fir, alpine ..................... A
Fir, grand ...................... A ............ A ............. A ............ A ............ A ............
Fir, red .................................... _............ ' _ k ............................................
Fir, white ..................................... 1............ _ A A _ A ........................ _............ , ............_nse_ar ........................................... _A ........................ 1'11'"1'"1 ............ l..............
Larch ..................................... A ............ D ...................................... D ............
Pine, lodgepole ................. A A A A D ...... ...... D , D .....
Pine, ponderosa ................ - .... D ..... D D D D .............................. >-....... D -- - -- .......
Pine,Jeffrey___ ____ D ................................................ :-_........ : ..........................

:_1 Pine, sugar ..................... D ......................................................................................
Pine, western white ......................... i _SprR_, blue .................... - ........... A
Sp-uce, Engelmann ............ - .... A ........... X ..... D D D D D ............

D = Desirable species. _ All pines excopt pinyon were classified desirable for the type.
All'conifers not listed for the type were considered desirable.

AfAcceptable species. _ Classified acceptable only if marketable under local conditions; otherwise,
Aspen type: All species classed desirable.
In Utah and Nevada: All species classed desirable if marketable locally as noncount.

except limber and whitebark pine, which are noncount species.
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TABLE 1 t3.--Minimum number of trees per acre and maximum distances from observation point used in classifying exiating
stocking, by forest type group and subregion, Southern Rocky Mountain Region

Fir-spruce type group
Ponderosa pine Ponderosa pine Hardwoods _ypeand Douglas-fir type group Lodgepole pine [

type groups (entire region type group L group--aspen Utah, Arizona, ] Colorado, north(western exeep_ western (entire region) eype (entire New Mexico, [ Western
Age or size of estab- Nevada) Nevada) region) Colorado, south [ of GuImison

lished seedling or of Gunnison River/ River Nevada
sapling and crop
tree d. b.h. ........

Maxi- Maxi- Maxi- Maxi- Maxi- Maxi-
Trees mum Trees mum Trees mum Trees mum Trees mum Trees mum
per distance per distance per distance per distance per distance per distance

acre from acre from acre from acre from acre from acre from

1 point point point point I point point
/

Number] Feet Number Feet Number Feet Number Feet Number Feet Number Feet1 year to 6 in. high ..... 1, 000 ] 5. 3 ....................
6 in. high to 4.5 in. - ....... [.................................................

d.b.h ............... iO0 5.3 ..................
1 year to 4.5 in. d. b. h_ -===_-:--_-----=_ _':_---]_='_'-_-_-"................................ ---:-._-==-I ........ 3.7

........iiiiiiiiii4.6 in. d. b. h. to 8.5 in.

d.b.h ............... !50 7.4 ..................................................4.6in. d. b. h. to 9.5 in.
d.b.h .............................................................................. 5.3

Seedling to 0.5 in. d.b.h ...................................... I, 000 3. 7 ]...................
Seedling to 1.0 in. d.b.h ___[ 500 5. 3 ........................................................ 1 -_........
Seedling to 4 in. d. b. h ................... 1,000 3. 7 .......................... I
Seedling to 5 in, d. b. h ................................................................ I, 000 I
Seedling to 6 in. d. b. h .... I ...................................................... 500 5. 3 ..........

lin. d. b. h ................................................ 900 3.9 ........
2 ........................................................... 800 4.1
2and3 ................ 250 , 7.4 .......................................................
3 .......................................................... 700 4.5 ..........
4 ...................... 218 8 .................. 600 4.8 ..................
5 ...................... 171 9 941 3.8 440 5. 7 ........

-[ ..........

6 ......................... 139 I0 653 4.6 360 6.2 560
7 ...................... 114 II 479 5.4 280 7.1 ..................
8 ...................... 104 12 367 6.2 230 7.7 280 7. I 315
9 ...................... _15 8. 0 82 13 290 6.9 180 8. 8 .........
10 ...................... 74 8. 9 70 14 235 7. 7 150 9. 6 180 8. 8 202 7. 0
12 ....................... 21 I0. 7 62 15 163 9.2 110 11.2 125 I0. 6 141 8. 5

14 ..................... 89 12.5 48 17 120 i0. 8 80 13.2 92 12.4 103 9. 9
16 ..................... 68 14. 3 38 19 92 12.3 60 15.2 70 14.0 79 11.3
18 ..................... 54 16.1 32 21 1 72 13.8 48 17.0 [ 56 15.8 62 12. 7

20 ..................... 44 17.1 29 22 ] 59 15.3 ........ :-:_::::__ 45 17.6 50 14.122 ..................... 36 19. 6 24 24 ........................... 37 19.4 43 15. 5
24 ....................... 30 21.5 20 26 .................................... 31 21.0 35 16. 9

26 ...................... 26 23.1 18 28 ................ 27 22. 8 30 18. 3
28 ...................... 22 25.1 16 29 .................................... 23 24. 6 25 19. 7
30 ..................... 19 27. 0 14 31 .................................... 20 26. 3 2'2 21. I
32 ..................... 17 28. 6 13 33 ........................... 18 28.1 20 22. 5
34 ..................... 15 30. 3 II. 4 35 .................................... 16 29. 8 23. 9
36 ..................... 13 32. 6 10.7 36 .................... 14 31.6 16 i 25. 4

1
38 ...................... 12 34.0 9,6 38 .................................... 12 33

40 ..................... 181 35. 5 8. 7 40 ................... II [ 3540-50 .................. 41.6 .................................................... ...........

Overstocking was considered the equivalent of nonstocking under the milaere quadrat; (b) 10 or more trees 12 inches high to I inch [d. b. h. per
following conditions: (a) 20 or more seedlings 4 inches to 12 inches high per milaere quadrat.
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Ponderos_ pine

Lod_._epole pine

Utah and i South Colo- West and Arizona i_nd :Colorado]
Age (years) Nevada I rado slope east slope New Mexico

Sawtimber Sawtimber Cordwood Sawtimber Sawtimber Cordwood

Percent Percent Percent Percent Percent Percent
40 ............................. 4 ............ 43 ................................. 48
50 ............................. 15 ............ 83 34 18 61
60 ............................. 28 ............. 95 52 40 72
70 ............................. 46 15 100 68 60 81
80 ............................. 60 45 ............ 79 75 88
90 ............................. 73 60 ............ 88 85 95
100 ............................. 83 72 .............. 93 92 I00
110 ............................ 90 83 ............. 97 96 ............
120 ............................. 95 90 ............ 99 99 ...........
130 ............................ 98 95 ............. 100 100 ...........

,.o.............................:oo iiiiiii!iiiit!:iiiiiii!!itiii!i!iiii!iiii!iii!iiii150 ......................................... 98
160 ......................................... 100

Effect of felling age not considered elsewhere in the lodgepole pine type.
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