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' Preface

N 1928 Congress passed the McSweeney-.XIcNary Forest Research .-\ct' authorizing a comprehensive survey of the timber supplies in the
United States. Responsibility for this survey was assigned to the

Forest Service of the Department of A_iculture. The work in ,Xlontana
has been under the direction of the Northern Rocky ,Xlountain Forest

and Range Experiment Station. This is a report on the findings of tt_e
Montana survey.

The job of inventorying the extensive forest _)f ,Xlontana and col
lecting _owth and drain intormation was begun i_l 1934. Before its
interruption by World \Var I[ the survey was completed tot that part
of the State west of the Continental Divide and in four counties east of

the Divide. Field work was resumed in 1947 and colnplcted in the
fall of 1949.

The inventory, growth, and drain figures presented are tlm first
based upon a complete systematic survev of the timber resource in
Montana. It is hoped that these data and the analysis in this report will
help increase the contribution of this timber resource to the economy
of Montana and the Unitec1 States.
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The Facts In Brief

How much of Mont, na is forest? million cubic feet. The net saw-timber _owth is
606 million board feet a year.

One-fourth or' the State, or 22,359,000 acres, is

classified by the Forest Survey as forest land. The Is the o'rowth rate satisfactot3'?

total area of the State is 93,642,000 acres. Fifty- No, not from a long-time standpoint. The neteight percent of the forest area lies in the one-sixth
or" the State that is west of the Continental Divide. growth on primary growing stock amounts to only

15 cubic feet per acre a year. It should be possible
to double this rate. The saw-timber _owth

How much of the forest is _uit, ble aud a;vrlitable for
;tmounts to only 38 board feet per acre a year, corn-

timber production? pared to a potential of 85 board feet.
Seventy percent of the fore._t land, or 15,756,000

acres, is "commercial," i. e.. suitable and available, H,,w capt ,_rowth be increased?

now or prospectively, for the production of timber Gross growth can be increased by restocking

for industrial use. This represents about 3½ per- dcforcsted areas, improvement cuttings in thick
cent of the total commercial forest in the United young stands, and by replacing the extensive areas
States. of old, decadent forests with vigorous rapid-_ow-

ing, well-stocked stands. Net growth can be in-
How much saw timber is there? creased bv reducing the high mortality losses from

E Montana's commercial forest contains 56 billion fire, insects, shading, and other natural causes

board feet of timber, likewise about 3!4 percent which are :ill debits against gross growth. To illus-
of the national total. Approximately half of the saw trate, annual gross g-rowth is 849 million board feet,

timber is of two species: larch and Douglas-fir. but '2L3 million of it is offset by mortality.
Ponderosa pine. Engelmann spruce, and lodgepole
pine are other important species from a quantity l)oes the high mortality rate indicate inadequate
standpoint. Seventy-one percent of the saw.timber protection?

volume is west of the Continental Divide. Proga'ess has been made in curbing fires. Corres-
ponding effort has not gone into insect control.

Who owns the forest? Because of the low vitality associated with advanced

Seventeen million acres, or 76 percent of the total age, m_ch or Montana's timber has suffered heavyl_.ws from bark beetles. These losses will diminish
forest area, is publicly owned or managed. The as the old trees arc utilized, but in the meantime
national forests aloue inch|de 13,923.000 acres of

they can be reduced only bv intensifying insect-
forest. Public agencies manage outv 69 percent of• (_mtrol efforts.
the commercial forest. Seventy percent of the cur-

rent saw-timber volume is publicly owned or I_ the timber cut too high or too low?,' , -

managed.
With some important exceptions, the timber cut

How last is the /orest growing? in the State has been too low. The allowable an-
nual cut of saw-timber and pole-timber trees and

For the primary _'owing stock, that is all trees the usable portion of cull and dead trees in Mon-
5.0 inches and larger, the annual net growth is 241 tana is 129 million titbit feet greater than the cut

Forest Resources o_ Montana 1
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in 1948. One exception to tile over-all situation is IMs [ach o[ roads bectz the ,miv factor holding b.c/_

the ponderosa pixie saw timber, which ha_ been industrial deveI,_pm,';_t?
drastically overcut for a nun_ber o1_ years. Also,

• No. Lack of roads i, ._ctuttllv the effect of a _7_o_0"_
the 1948 cut o[ larch and Douglas-fir saw tin_b<:v wa, [ttndamcnta[ difficulty, _[ontana has ._ttffercd th /

somewhat larger than desirable, laandicap o{ vemotcne.,,s tvom markets: hig}a trans-
How can timber utilization be increased? l_rtatiot_ cost has _l_)wcd tt_w gv()wth :tl_t[ tlcxe[,_i_-

Most important o[ the needed developments in n_ent of the State.
Montana is roads. Insect-control activities to save The heavv wood COH._t_tTl[)tio_l i_l tim L'x_ited

old timber will pay off only it the timber saved '_tates preceding and following World \Vat II. }flus

can be hauled out. That requires roads. Timber the population orowth in the West, has increased
killed by one cause or another can only be salvaged the value of ._[ontana timber. Prospects are [avor-
if there are roads. Roads are also necessary t_or able for incrca_ino industrial use o_ the timber i,_

industrial development. The permanent road net- years tc_ come.
work required for administering the .XIontana ha- lf'ha! is the pl,,_e ,_t f/_e f,_e.s't i,z Mont_tpz.'s
tional forests is only 13 percent completed, economy?

Does Montana _teed more jorest industries? xA"ater, recreation. [,)rage. :tlld timber valuc._ in

Yes. However, not just any industry will do. N[ontana loom up very iar o.qeand can, if the forest
There are alreadv more than enough customers is managed properly. _nakc a ma}or contributicm
for the valuable ponderosa pine and white pine. to the economy of the State.

\Ve need more plants, such as pulpmills that will One (_ the more significant points in tills rcpo,t
use sizes and species of timber and parts ,_f trees i_ that the timber-l_roducing capacity of the 1.5.-
not now in much dentand, and we need better dis- 756.I)(}0 acres of 3[c, ntana's commercial [orest is far

tl'ibution of the cut c)ver the entire State. gleater than _mnv people had realized.

),)t

2 Forest Resource Report .Vo. 5 (5. c,. l)epartment ,_ .-t,.,,ricult,_re
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The Place of the Forests in the

Economy of Montana
-.+ <-

X," 1948 the average income per individual in Ihcrc arc '2"2inilli<)n a(:rcs: ot torest land in Mon-
3fontana was 51,696. This is a very significant tana, one-fourth of the State, as shown in tile fol-

figure for it is the highest on record for the lowing tabulation of land use"

'state up to that time, and 22 percent higher than ,_l:mo,,
arre$

the national average in 1948 (16) _ Montana has Forest ..... co• , ...4

_mt always ranked so bigIt (fig. 1). Since 1928 it Cropland and plowable pasture i,_ far,ns (ItqO_ 1._.8
/mS ranked as low as twenty-eighth among the Pasture range ........................ 54.6

States in per capita income, and it fell from fifth Other land ............................. 1.8

place in 1948 to eightce_)th in 1949. I'hough all Total ............................. 9:3.6
.States have had their ups and downs, instability

has been a greater problem here than in most o{ It is a vast t'orest that has produced many benefits,
them. vet has much more to give. This report is con-

cerned primarily with what timber use can con-
By and large, the principal objective o1_ those

tribute to the economy of the State. However,
who are thinking or Montana's future is to achieve

three other important forest values--water, recrea-
the stability which figure 1 shows to be lacking,

ud to stabilize inconte :tt a high level. Among tion, and forage-are also considered.

er things, this means capitalizing tully on the Water, timber, recreation, and torage are all

resources available. One or' the more important of products of the same forest, sometimes o1_ the same
Montana's natural resources is the forest, acre. It has long been one or the cardinal prin-

ciples of forestry to manage for multiple use. We
_Nt,mbers in parentheses refer to Literatt, re Cited. p. 57.

cannot, for example, :,fiord to make timber the

PER CaPITa INCOME PAYMENT5 _i,gte purpose or mat)agement to the extent of
sacrificing the other resources. "1hough the various

IN MONTANAA5PEP.CENTOF t,sesof the forest do not intern,esh perfectly, good

PEI CapITa INCOMEPAYMENTS forest management involves fitting them together,\

,30] IN UNITi_D STATES _] ,,o as to provide the greatest co,,,l,osite benefit.I

I 'per csoJta INCOME]

_'° / ____umrEOSTATES .7 .Xfore than a centurv ago white men began hew-

"'L°-.°x.-_''j.... /._.j ) ing at 3lontana's great forest. Late in the 1840'sI00

if-"__f i v _ the first sawmill was set up in tl_e Bitterroot Valley.I

_o t ;, i During the mining boom of the 1860's and follow-

i ao ............. L_....i i i aT() permit a ready grasp of the salieut forest area and

i

_"_ _ I volume statistics, the figures in the text an(l in the tables
70 i ! I ) included with the text have I)een rounded off to the nearest

[ 19291 l I I t)9_51 I I l t9_01 l I l . I I t i tenth of a million acres and tenth of a billion l)oard feet.1945 1949

Exact figures are tabulated in the al)pendix. Detinitions of
FIGIJ1_ I. terms used are _iven in the appen(tix also.

FoYest Resources o[ Montana 3
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ing years timber cutting became more widespread, has grown until Montana now leads all other
but real industrial development did not begin States with its annual production of more than 3
until transcontinental railroads provided a link million trees. An estimate of the value o1 .Xlon-

_._
with the East and a large market for Montana tana's torest products in 1948 follows:

products (fig. 2). Lumber ...................... S44.500.0o_/

Since the time of the first sawmill, a total O[ Round and hewn Ininc timhers 1.500.0011

nearly 20 billion board teet of saw timber has been Christmas trees l.I00.000

logged? That volume is about one-third as gq'eat Fuel wood . . 1.000,000' Posts ............ 800.00(I

as the total commercial stand in _[ontana today. Pulpwood .......... 700.000
Most of the 20 billion board teet went to saw- Poles ............................ 600,000

mills where it was cut into boards, planks, rail-
road ties, and mine timbers. Fotal ........... SSO,21)U,t)_u_

All together, 434 active sawmills produced 598 The imt)_)rtancc or the torest industries differs
million board feet of lumber in 1948. In addition greatly by localities. On the eastern prairie they
to the sawmills there are several smaller but, never- l)lay an illsignificant part in the local economy.

theless, important forest industries. Year after year, Even on the eastern slope o1: the Rockies where

about 450,000 pieces ()_ round mine timbers are there is a substantial timber area, the forest indus-
produced tor the metal and coal mines. Since tries are as vet small. _vVest of the Continental

XWorld W'ar I1 Montana's pole industry has pro- I)ivide, or ill western ..lontana, however, the [orests
• (.)duced as many as 3_5,000 poles al_nuallv (1947). occul)v 8l t)crcent of the land area and furnish

During 1949, 53,000 cords of pulpwood were a large part of the local income. The 1940 census

shipped to Washington and Wisconsin. A Christmas or a_riculturc sllowcd that 28 percent of the people
tree industry that began a quarter of a (:entry ago classified as [arm operators in western Y,[(mtana

a All of the board-[that stand, growth, and drain tigures in _ In this report the area west u[ the C, mtinentat l)ivide is
1 / "

this report are based on the International ,q-inch log rule, called western .Montana and that east of the Divide. eastern

which is considered the equivalent of lumlmr tally. Montana.

.ANNUAL LUMBEI PI ODUCTION ..........
MONTANA
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worked 50 or more days off their farms the pre- The income and employment figures do not tell

ceding year. Much of the off-farm employment was all of the story. An abundant timber supply close at

in producing Christmas trees and in other woods hand has been a tremendous asset in the develop-

'ork. A study of Lincoln County in the northwest ment of other industries. For example, since hard-
orner of the State revealed that six-tenths of rock mining started, 3½ billion dollars worth of

its basic income is derived from the lumber in- copper, lead, zinc, gold, and manganese have been
dustry and other forestry work. dug from Montana's hills. It took a lot of wood

For the State as a whole, forest industries rank to produce this wealth. Back in the early days
behind agriculture and mining in both employ, thousands upon thousands of cords of fuel' wood

ment and value of products (9, 14, 17), as shown were cut to keep the smelter fires roaring (fig. 3).

by the following: Now that other fuels are used in smelting, the

galueol1_oducts main use for wood is in underground timbering,

(doUa_s) without which it would not be possible to go deepMineral, 1947 ..................... 87,200,000
into the earth for metals.Farm, 1948 ...................... 393,000,000

Forest, 1948 .................... 50,200,000
A study a few years ago showed that 14 boardEmployees in majo_

industries feet of lumber and sawed timbers and 4 board feet

(number) Of round mine timbers were required for eachMi,ling and metal manufacturing, L948 14,500
._,griculture, 1945 ................ 59,600 tOll O[ ore mined in the Butte district (20). To

Lumber and timber product industry, 1948 . 5.800 say it differently, the average annual growth of 1

Interstate railroads, L948................. 14,400 acre of forest was required to produce 5 tons of

F.173856

; FIGum_ 3.--This old picture was taken some time between 1884 and 1892 on the Deerlodge National Forest. Stacked on
! these rolling hillsides are row upon row of fuel wood destined for the smelter at Anaconda.

[",rest Resources of Montana 5
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metal ore. Shaft coal mines in eastern Montana times the capacity of existing water power plants.
likewise used considerable wood. For each ton of Moreover, this potential is equal to one-fourth of
coal taken from Montana's shaft mines 0.92 linear all the developed hydroelectric power capacity in

foot of round timber and 0.23 board foot of lumber the United States today. _ l'
were consumed. Each year the entire mining indus- In this semiarid region water for irrigation adds
try, in Montana used 43 million board feet of sawed a great deal to agricultural income and stability.
material and 3 million cubic feet of round and In the absence of irrigation, many areas with fertile

hewed products (20). soils are of low productivity. Irrigated lands pro-
Montana farmers are also heavy consumers of duce from 80 to 100 percent of the cultivated and

wood. It is estimated that they use about 6 million hay crop values in many sections of the I 1 Western

fence posts annually. The average western Mort- States. Figure 4 shows the proportion o£ crop in-
tana farmer uses 1,700 board feet of lumber, come of Montana counties from irrigated lands in
shingles, and building logs annually as compared 1939.
to about 1,100 board feet in eastern Montana. Roughly 1.8 million acres in Montana are irri-

West of the Continental Divide, where timber is gated. Four-fifths of that acreage is in the Missouri
abundant and coal is scarce, many homes are heated River basin. According to an estimate by the
with wood. The average wood-burning home in National Resources Board in I936, the total area

that area consumes about 13 cords a year. which could ultimately be irrigated in Montana is
3.9 million acres. Only Cali//ornia, Colorado, and

Water Values in the Forest Wyoming have greater potentialities for irrigation

from the standpoint of area. Between 1929 and
It has been said that the greatest treasure of 1947 an average of 23 percent of the total cultivated

the West is water. While such enthusiastic state- and hay-land area in Montana was irrigated and

ments tend to overlook the [act that the usefulness produced about 33 percent of total crop value (8).
of water is almost wholly in servicing the land and The importance of irrigation is more than one
its products, it is nevertheless true that continuous of comparative yields. In the Great Plains part of

availability of usuable water is a key factor in the Montana, dry-land farming involves gambling on
future development and prosperity off the region, the weather. Some areas have received as little as

A national news magazine (1) summed up. tlhe 5 inches of precipitation a year. The frequency of _)_
situation well when it pointed out "In the West, such years when the snow and rainfall are too

water resources are to determine which regions light for good dry-land crops is the Achilles' heel
can grow, which will be held back. "Water dictates o_ Montana's agriculture. During one drought
the location of new industries, such as atomic in-

year (1936) 63 percent of the crop value was pro-
stallations, chemical works, steel and aluminum

plants." Water to drink, water for power, water

for irrigation, water for navigation, and so on-- ...+-.:,..;......:... .... : :.:i?)._ _[_

there is hardly a facet of living in this region that :i::'i-_ '_ :'C".'_; .... _
does not depend upon water. _:::: _, ;./ _. i

In the past two decades we have had amazing ._[_ .:.-- >.._.:.,-,., . _
evidence of what harnessing water power can start z:::9.'-; ::
in the way of industrial development. At one time _:;._ ".:+'::-:+:::.:.'7.,'-_.

it appeared to some that the region might be ,::.:.:o:_:_ ::::%'.::::7::'::ii:::z,:::'_S
headed toward power surpluses. Yet, industries are ,:.,::i.f_ .,_,'.,:..:..::.,:..;..:

.,:._.%_:':!_:_."::<-%::':;'
using all of the available electricity and are ask- : _.[,_.'._);,__
ing for more. Today it is apparent that, though i -'_e,'een_.

the four Northwestern States use twice as much _ 8o-too VALUI_ @F'Ii_I_IOATEDC_OP5
electricity per capita as the rest of the Nation, much , _ 4o- 79 As PERC._NTOFVALUE0_ _t.t.
of their hope for the future rests upon new hydro- _ 5- 39 £ULTIVATF.D _ND HAYCROPS, i
electric developments. The streams of Montana _ ''_ 0-4.9 EXCLUDINGFORESTRY&NURSERY

can support hydroelectric plants with a capacity O_OOUCTS. ;
of some 4,070,000 kilowatts which is more than 1l Fm_.'m_4.

6 Forest Resource Report No. 5 L:. '_. l)epcrrt.etent of ,q,.,,ric_ttture
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duced on irrigated land. Expansion of the irri- Extending into Montana on the south is Yellow-
gated acreage is regarded, therefore, as a means for stone National Park, the oldest and one of the

obtaining a greater stability for Montana's agricul- most visited of all our public parks. Lying entirely
_. ture (fig. 5). within Montana is Glacier National Park. It was

The great value of water makes it the most established in 1910 because of its outstanding scenic
important of all the products of Montana's forest attractions. Approximately 296,000 people visited
land. Annual precipitation on forest land is prob- Glacier Park one or more times in 1949. A survey

ably three times as great as it is on nonforest land, of visitors staying overnight in the park indicated
and the difference in precipitation on the higher that on the average they spent 9 days in Montana
mountain areas and dryer lowland areas is much (4). Particularly significant is the fact that 75
greater even than that. Though only one-fourth of percent of the visitors interviewed said that they

Montana is covered with tree growth, seven-tenths had come to Montana primarily to see the park.

of the runoff or stream flow originates on timbered In addition to the national parks the Federal
areas (fig. 6). Government has dedicated 1.6 million acres of ha-

When we take into account the factor of usabil- tional-forest land in Montana as Wilderness and

ity, i. e., timeliness, quantity, and quality, water Wild Areas. These areas are primarily of value
from the forest assumes even greater importance, for recreation and are to be left in their natural

In general the daily, monthly, and yearly runoff wild state except for developments needed for fire
from forest land is much more stable than from protection. Thus, the public has seen fit to set aside
nonforest land. Winter snows of low-lying areas one-tenth of all the forest land in Montana _ to

melt quickly with the first spring thaws and run preserve certain scenic and wild attractions.
off in quantities larger than can be used. A later The countless fishing streams throughout Mon-
and more gradual runoff comes from the forested, tana's forests and an abundance of wildlife are a

higher elevations. Consequently, during the late major recreational attraction (fig. 8). A 1948 in-

summer when water is at a premium, 80 to 90 per- ventory (18) shows that Montana had 236,600 big
cent of the stream flow comes from forest land. game animals distributed as follows: mule deer,

In land management for water production the I09,800; white-tailed deer, 40,500; prong-horned

objective is to secure water flows that meet the re- antelope, 35,300; elk, 35,000; black bear, 6,700;
quirements of timeliness, quantity, and quality, mountain goat, 4,100; moose, 3,100; rocky moun-
Forests exert an important influence on what hap- tain bighorn, 1,400; grizzly bear, 691; and woodland
pens to the precipitation even though they may caribou, 15. Data from the Fish and Wildlife
not affect the amount of precipitation. This in- Service indicate that in 1949 Montana was second

fluence may be good or bad, depending upon the only to Idaho in number of hunting and fishing

character of the forest management. Therefore, licenses and duck stamps purchased per capita.
people in the Missouri River and Columbia River From a strictly materialistic view, it can be
basins, and even as far away as Astoria, Oreg., and pointed out that recreation is a big, profitable
New Orleans, have by virtue of their dependence business in which Montana has a share. Recreation

upon water a deep-seated interest in how the forests visitors have added greatly to the income of this

of Montana are handled. State in the past and they can bring in many more
dollars in the future.

Recreation Values of the Forest
Just how much income recreation brings into

Recreation enters into this report on Montana's Montana no one knows. However, State Highway
resources because a large part of the State's attrac-
tion is in its beautiful forest country (fig. 7). To Department estimates show that the spending by

out-of-State auto tourists alone amounts to a very,
most Americans the term "Montana" means rugged substantial sum (fig. 9). During 1949 they spent
mountains and wide open spaces. Those who come $65,000,000. While Montana is often called the
to the State for vacations seek mainly to enjoy an

copper State, the tourists' spending was three times.
invigorating summer climate, fine mountain scen- the value of the copper mined that year.

, ery, lovely lakes, rushing streams, an abundance of

fish and game, and some of the last real wilderness _Actually, more than half of this area is unsuited for
in the United States. timberproduction.

Forest Resources of Montana 7
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A

F_¢tr_ 5.--Water for sugar beets and other farm crops. /1, a member of a survey crew measures the depth and moisture con-
tent of snow; B, snow supplies the greater part of the water for irrigated land, such as this on the Yellowstone River.
(Photo A, courtery of Ross Hall Studio; B, Bureau of Reclamation.)
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A TYPICAL EAST--WESTP OFILE OF MONTANA

_, Western Man/ann, he area _e:toP the Con//nen:al D/v/de./58Z

percent ;ore://and, 7_/_en///e _os_ern Mon/ana, /be area eo:t o; the
area dram: rata/he Pac/_'c Ocean Con//nen/al D/v/de. /: /2 p ercen f Pore:_//and.

ELEVATIONIN _?pprox/rnalely_-m //I/onacre:,loca/eda//be

THOUSANDSOF CONr/NeN_'4L 8_.7" _/'unclur¢of'ale Conf/_enfa/D/w/deand/h_
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8/rrERR¢or t, iJ • drain/n/oHudson Say. The re:toen_Co:l_wrn

_l_- . Man/one dra/n:into_be _ul_oPMexlc# V/O

i,

Fictn_ 6.

F-366206

Ficu_- 7.--Blue Paradise Lake on the Gallatin National Forest. Such beautiful country as this is one of Montana's great
asaeta. Here you will lind the largest remaining wilderness.
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Forage Values in the Forest tribution of this forest-g'razing land by ownership

One.third of Montana's forest land, or roughly class, in million acres, is estimated as follows:

7.2 million acres, supports enough plants of forage private, 2.0; State and county, 0.7; national forest,

value to classifv it as suitable for grazing. The dis- 4.0; other Federal, 0.5. _
' Several hundred thousand cattle, horses, and "

•_- sheep graze on forest land for a part of each year.
Although the 7.2 million acres include some poor

"",._, range land, they also include some of the best.
The succulent forage on many open-forest areas

at the higher elevations provides exceptionally fine
_azing (fig. 10); a majority of the Iambs coming
off such areas go directly to packing plants without
further fattening.l

_, The forest and intermingled open range is also
the home of most of the big game which makes
Montana a hunter's paradise. Winter range areas

on and adjacent to the national forests, used by
._ the principal big game animals, axe 2,923,000 acres,
i/' elk; 6,490,000 acres, mule deer; and 1,918,000

acres, white-tailed deer. These acreages overlap

_ for the simple reason that the habitats of the
animals overlap to some extent.

Timber Can [ncrease Montana [ncome

"_ _,,- _ Montana's economy rests mainly upon its farms,

Fic,trRz &--One of the many wild animals which abound in mines, and forests which provide a considerably
Montana's forest. Montana is the principal home of this larger portion of the State income than they do
cub's ferocious cou._in, the grizzly. Eighty-five percent of Of the national income. Montana's dependence
all the grizzlies in the United States today roam in Mort- upon farming is particularly g-teat. In 1948, for
tana. (Photo courtesy of State of Mont. Dept. of Fish and

Game.) example, 34 percent of the State income was from
agriculture in contrast with 10 percent for the

EXPENDITUP.ESBYTOU#IST5 United States.
It is generally agreed that the principal trouble

 AVELINGBYAUTOMOBIL£with Montana's economy is that it is not sufficiently

IN MONTANA diversified. Too many o[ its eg_ are in one basket,
so to speak-the farm basket. Certainly it is true
that when Montana agriculture has ridden high
Montana has ridden high and when the farmer's

income has slumped, the State has gone down with
it. Another indication of the lack of balance in

the economy of the State is the smallness of the

manufacturing output (fig. 11). According to De-

partment of Commerce fi_lres for 1948, only 6
percent of the State income as against 22 percent of
the total United States income is from manufactur-

i _ ing.
i i Against this background Montana's timber sup-
', _ ply becomes especially important. This timber not

only offers the opportunity for increasing Mon.
tana's income, but also for expanding manufactur.

ing and broadening the economic base.
Fictn_ 9. -;_'"_ _"...... "/_" In some ways, the timber-supply situation ir
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F-189072FIGURE lO..--Sheet) on their way to summer range _n the high mountains of the Gallatin National Forest. During 1948 there

were I17,000 cattle and horses and 273,000 sheep under paid permit on the national [orests of Montana.

Montana is very good: there is a great backlog o[ tinent,tl railwav_ into tile .State brought it closer to
saw timber. For the Nation as a whole, the problem the East. Even so, ,klontana is still handicapped

is one of impending shortages, and in the eastern t_v transportation difficulties.
half of the United States, the saw-timber stand is The cost (7[ getting products to tl_e i)ritlcipal
about half as large as is necessarv to meet the long- tnarkets of the United .States has placed a heavy

range timber requirements estimated by the Forest ,hare ,_t the load cr,t resources that can pay the
Service. The situation irt Montana is in pleasing freight Pc_nderosa and white pine, because of
contrast with this. Full use is not being made of the their hi_t_ value, have been so heavily cut that

capacity of the forests to produce wood. There is there it a sh{}rtage prot)lem. Some mills have shut
sufficient timber available in the State to permit a d_wn in past vears for the lack of these species,
permanent expansion of some types of industrial cvcn tllough the."c was ample timber ot other

use. ,peciea available wl_ich was of _o_)d {tu.tlitx and
Even though the over-all situation is encouraging, ,ttitablc for many purposes.

some problems remain. There has been excessive '_incc World War I[ a high demamt for timber

development in spots and underdevelopment in t)roducts has improved the position of .Montana's
others. The reason for that lies in the transporta- _econdarv species. The problem ,)f lack ,_f markets
tion problem. Before the first wood-burning steam is. however, a long way from being fully overcome:
engine chugged in from Ogden in 1880, Montana there are still large volumes of unmarketable tim-

was part of the remote _,Vest, so remote as to pre- I_e,-. Part of the answer to this predicament ties

dude the export of any [)tit the most valuable in increasing the industrial appetite for woods
products. The constructiot_ oE four transcon- other than ponderosa and white pine.

Forest Resources of Montana 11
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, '/_,LUE _OOE.DBY Inability to ,_ut at timber dmt should bc luZZ__d has been a major handicap

M_,NUF_CTURING-i947 to t:orest deveh)pmen_. .Many stands are d_fccdvely locked up bv the at)_encc
per coD,ta o[ roads over which to move the timber. During the past ha/[ century nian, ,

: miles of road have been built, but thcv are hardh' IIIOFC [tl[112 the mini_tln_

; $ 565 :squired to protect the _imber tr<)m fire. .\ lar_ac, part <)tthe lo,,<giu Z has been
on ttxe hhlges o1_ tile forest. [f tile t.ovcs_ is to sustain the maxHnmn o[ indu._t'cial

',[_VClOpllleIlt, it Illttst l)e _IKl(.le :lccc>._l,i)le cllOtt_h tO }3crlllit :t tle_irat_b tte_l,_

_,f utilizadon and IIILtlItI2,ClIt_II[ [tlO. 12).

.-k knge volume o[ l,natul,e and ovcrmatulc timber ])rcac_t,_ a diflacu, lt llE.ll,1-

:tgcment prot)lcm. Cutting I11115[ bc _[]l"C:l([ t)\'Cl," :t l()ll Z pcliod white _,)un_

stands ave bei_o .grown {.fig. l;h. and there i_ a c()ll._titllt tc_nptation to cut too

heavily. Such timber [s particulavh vl,tl_lcral)lc t():tttack_ l)v il,l._cct_ axld di._case.

l.n [act, in the pas_ ,30 years thcl,c has been :l, >ttii)cl,ldous lo,s tr_n_ i_>wc:

attacks and the tnobbm ha._ _<)t t)cu_ c_)[)cd, xvitl_ :ttlequatel\.

$i65 .\ny conaidm:ttiol,_ o[ tile big job o[ h:l,ndling [_[{)llttil,ltt'-, totc'_t t,_ prodigy_..:
D.:,_ae..,_ continuing high vi_.lds (_[ timber aooucr or later t)rJnzs u[) the _n;tttev ,_I

wncrship am[ the j_b of mana,.a,_:ment t)ci_ K &,_c. lh_th private a_d })tti)tk

,;,%;.'::7.u ' '
..... _wners have _atista(:tovv rcc_rds in h_)ldi_ 4 d()w_ tire- tos_e_ i_ .t hi_,l_l_ tla_.

_-_. _nabie ['ovest. However. adeqtt:ttc [orcst lll:.II1;.t_CII/CII[ IllCLII]_ IlI_)IC [ll;tl/ [[];.t[,

It uleans carc[ul c,_xcvsion _}t Ltll OVCIItl[ttIII,C [()I.C>,[ t(.) it V_)LllIi._ ,4t-{,_,.i_R t,,vc,t.
_N";.E.3.TaTEBMONTa_4& :tccelc_atin R [.tIC gl'I)wth l':tte. :llltI utili/i_g 1,trRe \, ,] tl_lt,.'s ()l" ti_l)_.r _x_ tx.illg

wasted.

F_cun_ 1I.

F-_6ZO,I 6

FmUR_ 12.--Hauling timber over a timber access road on the Kootenai National Forest, Montana has a timber-growing c"
pacity that has not been utilized to the extent possib& and desirable. Greater utilization requires, among other thi_g
road construction to make the timber availabie.
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F[CURZI3.--A, The Lick Creek timber sale on the Bitterroo t National Forest in 1909shortly a_ter logging. B, The 5arr_e
area 39 years later. The Lick Creek sale is notable as the first large-scale selective cutting operation in Montana. Zt

:a- was one o_ the early attempts to cope with the ditficutt silvicultural problems [ound in a [orest with a high proportior_
gs, o_ overmature timber.
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The Forest
_n ............

NE-FOURTH of Montana is forest land,' slopes, in some localities 6,000 feet and more above22,359,000 acres in all. This is about 3V2 sea level. Consequently, most of the timber in

percent of the total forest in the United eastern Montana occurs as a series of islands or
States. Only five other States have a larger forest patches. Figure 14 shows the proportion of forest

area. Thirteen million acres of Montana's forest area to the total land area in various parts o_
lie west o_ the Continental Divide, and 9 million the State.
acres are in eastern Montana. Distribution within

the two areas, by class of land, is as follows: :-.:.,, _

Western Eastern

Montana MontanaTotal,.. _ _:....__,N._._.J.,'¢):_[_:_+_!_

(m_llion (million (million _ .,....,_.__

Commercial ................. 8.9 6.9 15.8 i!!_]_!!_;i::i :." '. " " ":_

Noncommercial ............. 2.5 1.6 4.1 _i:,ii_i_ii;.... _: .i, _

Reserved ................... 1.6 .9 2.5 _,_

__
Total ................ 13.0 9.4 22.4

,.Montana's forest is neither homogeneous nor __ .........
evenly distributed. For convenience, its distribu- _ 9t-too _
tion can be described this way: Where there are _ v,- 9o RFLATION OF gt31_ESTAI_EA

3,- 7o TO TOTAL AP,EAmountains there is forest. The mountain ranges _ J,- ao
are mainly in the western two-fifths of the State ; o-to

and extend in a general northwest-southeast di-
rection, turning eastward along the southern _ F1cu_a_14.
border of the State. Where there are extensive low

Moisture and temperature also have much to do

areas or prairies, the natural vegetation generally with the great variation of timber types within
is g-rass and sagebrush, except for thin stringers of the forest. These two weather _actors are in turn

timber along the rivers and streams, related to altitude and exposure. There is an
West of the Divide, particularly in the north- l l,000-foot difference between the highest and

west corner o_ the State, the rough topog'raphy sets
lowest points in Montana.

up conditions that result in more moisture than

occurs farther east. Because of this favorable The Reserved Forest
climatic factor, the forests of western Montana

cloak 81 percent of the total land area and extend One-tenth of the Montana forest (2.5 million
over all but the wider valley floors, acres) is reserved and thus unavailable for timber

East of the Divide the drier climal;e holds the use. Most of the reserved area is federally owned
lower margin of the forest higher on the mountain land in Glacier and Yellowstone National Parks

(933,000 acres) and wild and wilderness areas in
_The definition of "forest land" and other Forest Survey the national forests (1,588,000 acres) Figure 15

terms used in this report are in the appendix, pp, 60 to 62.

Because the terminology differs somewhat from that in shows the local;ion of these principal reservations.
earlier reports, the definitions should be studied carefully. Approximately half of the reserved area (1,070,000

14 Forest Resource Report No. 5 U. S. Department of Agriculture



as noncommercial. Throughout the commercial

MAJOR RESERVED FOREST forest there are patches of very steep or very rocky "
land which are unsuitable for timber production '

AREAS IN MONTANA and, therefore, classed as "rocky noncommercial."

U_ . -- A typical rocky noncommercial area is shown in
figure 16.

' ' Noncommercial forest lands-by definition are

_36} ,f* _ of negligible importance from the standpoint of

producing usable timber. However, since more and
B5

more attention is being given to water development
and control in the Columbia and Missouri River

__ Basins, the importance of these lands from a water-

,_.%,_ .. _ shed standpoint is increasingly evident. The deep
snowfall in Montana is on the higher areas where
such forest predominates. Trees on these areas have

, _e,E_ _,,r,oN_,._,_,_ much to do with the rate of snow melt and runoff. =.
Z, CABINET MOUNTAINS WILE) ARE,A

3 _,SS,ON_,ou,r,,,,s,,L0,R_ Thus, though the noncommercial forest lacks the
4 BOB MARSMALL. WtLDERNESS AREA

• _rEs o_ MOU,TA,N.,.D_RE_ capacity to grow usable wood, it will receive more ,
6,7 ANACONOASELWAY8_TTERROOTPINTLARWtLOERNEssW'LC)ERNESSAREAAREA attention from forest managers in _years to come. ;
8, SPANISH PE_K WtLD _,REA _,

9 YELLOWSTONE NATIONAL PARK |
;O ABSAROKA WfLD ,,_REA

,,. _E_,_,_ _,,_,,,_ _,_A The Commercial Forest "'

More than two-thirds o£ the forest area in Mon-

Fmtr_ 15. tana is both suitable and available for timber ,

production. This area, 15.8 million acres in all, is
acres) would, if it were not reserved, be classed as

therefore classed as commercial. Fifty-sLx percent
commercial because it is potentially accessible and of the commercial forest in Montana lies west of
has the capacity to produce usable timber, the Continental Divide. i

:.

The Forest Survey recognizes the 8 general com- .:
• }The Noncommercial Forest mercial forest-type _oups shown below. Several

In addition to the reserved area, 4.1 million of the groups are divided into subtypes, as shown "'
acres cannot be considered from an industrial stand- in the appendix tables.

point. These 4.1 million acres, though available ;Ve,_rn e,_te,nMontana Montana Totat"

for timber g-rowing, either lack the capacity to p_o- Forest tvpe. group: (milliOnacres) (m,ilionacres) ,mittacres)

duce usable timber or are too remote or inaccessible White pine ................. 0.3 0.3
for the most part to ever be logged. Although this Ponderosa pine ............. 2.2 1.2 3.4

noncommercial forest is widely scattered, by far Larch ....................... 2.6 2.6
Douglas-fir ................... 1.2 1.7 2.9

the larger part occurs at the climatic upper limits Spruce-fir ..................... 4 .3 .7
of the forest zone where drying winds, a general Lodgepole pine ............ 2.2 2.5 4.7
harshness of weather, and a thin soil mantle retard Hardwoods ................. 4 .4

tree growth. Alpine fir, whitebark pine, and Engel- Coniferous woodland ........... 8 .8

mann spruce predominate. Figure 16 shows a Total ...................... 8.9 6.9 15.8"

typical high-altitude noncommercial stand.

Along the dry lower margin of the forest in Four types (lodgepole pine, ponderosa pine, Doug-
eastern Montana, where the timber _ves way to las-fir, and larch) cover 86 percent of the commer.
grass, there is another belt of scrubby timber. Be- cial forest.
cause wood is generally at a premium in such tocali- A considerable forest area at the lower elevations

ties, most of these stands are logged to some extent in eastern Montana bears scrubby, low-quality
and by such use become "commercial." However, stands. Some of the area is noncommercial but most

some of the poorer quality juniper stands are classed of it (800,000 acres) is classed as commercial and

Forest Resources of Montana 15
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MAJOROCCURRENCEOF__'I_ _ SUBALP_NENONCOMMERCIAL

NONCOMMERCIAL FOREST ____ "_'_
_,_ ROCKY NONCOMMERCIAL

'_ ._L_;._ • ,

_'.2.2t 027, 16.

FiGuRe 16.-Subalpine and rocky noncommercial stands,
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IO included as "coniferous woodland" type. This coni- Figure 17 shows the geographic distribution of

ferous woodland can best be described as scrubby timber volume. Although 71 percent of the saw-
_.,.open stands along the outer margin o£ the forest, timber volume in the State is located west of the

'_ith only limited usefulness from a timber-supply Continental Divide only 45 percent of the total
standpoint. Several species are found in the wood- volume of pole timber is in that part of the State.
land type, but 75 percent or more of the area is The low saw-timber volume in eastern Montana

dominated by ponderosa pine and juniper. (29 percent) is accounted for by the fact that
Montana's saw-timber supply totals 56 billion much of the timber there is lodgepole pine, a large

?_. board feet,' which is 3V2 percent of the saw-timber part of which never grows big enough to be classed
J stand in the entire United States. This figure, the as saw timber.

i first based on a complete field survey, is somewhat Douglas-fir is the most common tree in Montana,
q higher than earlier estimates. In 1925 the saw- and lodgepole pine is a close second. Other prin-
I timber stand was estimated to be 50 billion board cipal species are western larch, ponderosa pine,

feet (2), and in 1945, prior to completion of the and- spruce. As shown in the following tabulation,
Forest Survey in eastern Montana, the estimate more than half of the total live, sound timber in

was raised to 53 billion? Because the earlier esti- the State is Douglas-fir and lodgepole pine.
mates were based on far fewer measurements than

All timber Sa_. timber

the present one and are subject to unknown errors, (OUUo. (bUUo,,
it cannot be assumed that the differences between Species: cub_leer) boardfeet)

estimates indicate actual trends. Also, the stand- Douglas-fir ................... 4.7 15.4
Lodgepole pine .......... 4.1 6.9

ards in the present survey are different from those western larch ....... 2.4 11.8
formerly used. This matter is more fully discussed Ponderosa pine .. 2.2 1,1.0

in the appendix, p. 60. Spruce ................ 1.4 7.0
Grand fir, hemlock, redcedar . .3 .9

TBoard-foot volume figures in this report include only the Whitebark and limber pine .... 3 .6
sound wood in the sawlog portion of noncull trees 11.0 Alpine fir ................. 3 .6
inches in diameter and larger. Hardwoods ............ 3 .7

s Forest Service basic statistics for U. S. Dept. Agr.. Misc. Western white pine . • .2 1.1
Pub. 668, Forests and National Prosperity--A Reappraisal

.O.f the Forest Situation in the United States. 1948. Total ....................... 16.2 56.0

DISTRIBUTIONOF TIMBEP.VOLUME Po.a_o_ Pine

IN MONTANA The 11 billion board feet of ponderosa pine in
OFSaWT_MSER Montana is about 6 percent of the total saw-timber

CUBIC-FOOTVOLUME volume of this species in the United States. Eighty-

0VAI&TIMBER _% five percent of the Montana ponderosa pine is west
of the Continental Divide.

_ Ponderosa pine, which _ows throughout the .
West, is one of the most important woods in the

_ United States. Its superior workabilitymakes it

much in demand,a fact that has given it a strongmarket position in comparison with some of the
other Montana conifers. These factors make port-

" derosa pine one of the major timber assets in this
::- State.

Commercialforestsin whichponderosapine is

the key speci,s are of two general classes: the more

• es_ern 2.as_e_'v_ _es_erw ?.as'tern or less scrubby and open woodland type stand
_3_'_ _3_'_,_ _3W_ _3_'_, already discussed, and the denser ponderosa pine

type of which, there is 3.4 million acres in Montana
_t,_ _7. (fig. 18).

re Forest Resources of Montana 17
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' W'_ PONOEROSAPiNE STANO

MAJOR OCCURRENCE OF

PONDEROSA PINEFOREST z.
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_c_ 18.--Po_de'ro_#is_forest
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The ponderosa pine areas of eastern Montana acres of commercial forest land (not including

are, with a few exceptions, of low quality from woodland), six-tenths of which is in eastern Mon-

,_ the standpoint of producing capacity. In western tana (fig. 19).[ -..,- Montana the stands are better and the average

site quality is classified as "medium." This is about Western Larch
thd same as in the pine region of eastern Oregon
and Washington. Forty-four percent of the western larch sawtimber in the United States is in Montana--a total

The ponderosa pine type in western Montana of 11.8 billion board feet. All of the larch except
- can be subdivided into the pure stands found on for a few trees occurs west of the Continental

the drier areas, and the mixed type in which the Divide.

pine occurs along with other species, principally Larch is one of the larger and better trees iv,
Douglas-fir. Ecologically speaking, the mixed pine Montana, wowing tall, straight and clear, and

forest is growing on Douglas-fir sites and the pres- occasionally reaching a diameter of 5 feet. Its
ence of ponderosa pine is accounted for largely by g-rowth habits are such that it will produce more
past fires. The improved fire protection of recent clear wood than any other native tree. Seventy-

years and the log_ng of the pine create a manage-

' two percent of the volume in larch saw timber

ment problem of how to keep Douglas-fir from today is in trees 20 inches and larger.
gradually taking over most of these areas. Larch is believed by some to have more undevel-

oped potentialitiesthan any other native species.
;i Douglas-fir It is used mainly for sawed lumber products, a pur-

'_ Montana has 15.4 billion board feet of Douglas- pose for which it has not commanded a high

fir. Though it is the most common species in the price and certainly not the one for which the higher
State, only 3_ percent of the total saw-timber quality trees are best suited. Tests prove it to be
supply of Douglas-fir in the United States is located a very good veneer wood. This species is also un-
in Montana. usually rich in galactose sugar, an extractive that

makes up from 12 to 20 percent of the dry weightFew, if any other important American trees,
grow under more diverse climatic conditions than of the wood. The heaviest concentration of sugar

Q isfound at the butt ofthe tree. Asyetno industrialDougIas-fir. The range Of this species stretches all
use is made of this extractive.

the way from the humid Pacific slope of Wash-

ington and Oregon to the semiarid parts of eastern Larch makes up half or more of the timber vol-
Montana. The tree itself varies as much as the ume on 2.6 million acres of forest land in western

Montana. Its principal associate is Douglas-fir,
• climatic conditions of its range. On the Pacific coast which accounts [or about one-third of the volume
.._ occasional trees have reached diameters in excess
"-' in larch stands. Larch is a pioneer tree that re-

of 10 feet. In Montana a 36-inch Douglas-fir tree:: establishes itself best on areas burned to the mint-
12 is a large one and the average saw-timber tree of

b this species is about 16 inches in diameter. Sixty- eral soiI and on which there is a minimum of shade.
three percent o£ the Douglas-fir saw-timber volume Because young larch will not grow in the shade
is in 11- to 20-inch trees and 33 percent in 21- to of a parent stand, the species forms a so-called

temporary type: that is, it _adually gives way to. 30-inchtrees. ' '
more tolerant trees-principally Douglas-fir--if the

Even though the Montana Douglas-fir is consid- stand is not disturbed. A typical virgin larch stand
erabty smaller and more scrubby than the coast is shown in figure 19.
variety, it is locally important. In eastern Montana,
where it is used for bridge planking and other struc-

tural purposes, Douglas-fir is probably more sought Lodgepole Pine
after than ponderosa pine. It is particularly suit- Montana's supply of lodgepole pine saw timber
able for timbering the metal mines of western is 6.9 billion board feet, approximately one-third
Montana, because it gives warning signs of struc- of the total saw-timber volume of this species in the
tural failure. United States. Two-thirds of the Montana volume

: Douglas-fir is the main species on 2.9 million lies east of the Continental Divide.

,tre Forest Resources of Montana 19-
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F_atr_ 19.--Typical stands of larch and Douglas-tit.
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A prolific, aggressive tree, lodgepole pine has by waves of dendroctonus beetles. Most of the --'-'--

taken over much of the vast area swept by fires in timber killed by these beetles has long since fallen
years past. Today, forests dominated by this species to the ground and deteriorated beyond salvage.

than other commercial However, Forest Survey measurements indicate
cover a gTeater area any type
in the State-about 4.6 million acres. In eastern that 361 million cubic feet of dead lodgepole pine
Montana one-third of the commercial forest is might still be used for pulping and certain other

lodgepole pine. purposes. The volume of this salvable dead wood

One of the outstanding features of the commer- is about one.tenth as large as the green lodgepole
cial forest of Montana is that most of the area is pine volume..

well covered with tree _owth. Despite extensive

, severe fires, only 3 percent of it, excluding wood- Spruce
lands, has so few trees as to be classed as nonstocked

From the standpoint of quantity, spruce is the
' or de-forested. This situation is attributable in largej fifth most important tree in the commercialforest

part to the prolificness of lodgepole pine and its of Montana. The 7.0 billion board feet of spruce
: weedlike capacity to thrive on burned-over areas. saw timber in the State is approximately one-fifth

Dense, pure stands of lodgepole pine, such as shown of the total volume of spruce in the Western States.
in figure 20, have sprung up on innumerable burns. No estimate of the eastern spruce volume is avail-
The ease with which this species reproduces has. able, but it is probable that at least 13 percent of
however, been a disadvantage as well as an advan- the total spruce saw-timber volume in the United
rage. Many stands, overcrowded to start with, have States is in Montana.

in later years stagnated. One of the management Two species o[ spruce grow in the State: Engel-
problems in the lodgepole pine type is to keep the mann and white. Actually, the distinction betweennumber of stems down to where individual trees

these species is an academic one, [or the two woods
can grow rapidly to merchantable size. are very similar. White spruce, though it occurs

Like some of the ponderosa pine, much of the in several localities, is a minor quantity.
lodgepole pine is growing on land which, from an Spruce grows primarily at higher altitudes. Cun-
ecological standpoint, belongs to other species, ningham, et al (2), found that "The lower range is
Lodgepole pine has been called the great visitor confined to moist canyons or protected north slopes,

_'_0 that comes to see the fire and stays for a rotation, while on other exposures it finds sufficient moisture
In the absence of £uture fires, other species will only at higher altitudes .... It is found in greater
normally take over many areas presently bearing abundance and of better development in the forests
lodgepole pine. bordering the Canadian boundary than elsewhere

Lodgepole pine is typically a small tree. The aver- and appears to attain the largest dimensions on the
age saw-timber tree of this species has a diameter of deep-soiled springy slopes and along canyons." Be-
approximately I2 inches as compared with approxi- cause spruce has an affinity for the higher areas
mately 20 inches for ponderosa pine saw timber, which lack roads, it has been little used.
Only 1 percent of the Iodgepole pine saw-timber
volume is in trees larger than 20 inches. This is in Other Conifers
contrast to the larch saw-timber volume, 72 per-

cent of which isin trees larger than 20 inches. Only The range of white pine, hemlock, uand fir, and
its small size in a western forest of giants has kept western redcedar, which flourish in northern Idaho,

lodgepole pine from being heavily-cut for lumber, extends into the western edge of Montana. From
Its properties are very similar to those of ponderosa the standpoint of area, these are minor species

pine.' predominating on only 357,000 acres or 2 percent
During the past half century an enormous area of the commercial timber-_owing area. However,

of overmature lodgepole pine forest has been swept the 2 billion board feet of saw timber of these
species is almost 4 percent of the total saw-timber

•, 'The versatility of this species was described by I. V. volume in Montana. White pine (fig. 21) and its
Anderson in a talk entitled LODe_POC.E r,ts_: a MULTIPLE-

PURPOSEWOOD,given before the Washington.Idaho-Montana tt_ree associates occupy some o[ the most produc-
Dry Kiln Club at Libby,.Mont., An August 1949. tive forest land in the State. This is shown in the
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F-463548, 436771

FIGI.r_ 20.--LocIgepole pine and spruce stands.
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i ' ' ' '_'_WHITEP_NESTAND

MAJOR OCCURRENCE OF

WHITE PINE FOREST

COTTONWOODSTAND

F-235066, 4646_9

P_ 21.-White _Hne and cottonwood _t_d_.
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following comparison of potential annual-growth timber capital has been depleted by heavy cutting.
capacities for forest type classes in western Mort- Consequently, those forests are producing at part

tana: white pine, redcedar, and hemlock-wand fir, of capacity and can be restored to full production

73 cubic feet per acre; spruce, 67; ponderosa pine, only by building up the saw-timber growing stock. :_!_
40; larch, 40; Douglas-fir, 26; and lodgepole pine, That is a long, slow process. The Montana forest,
20. in common with the forests of the other Rocky

. Alpine fir is common at the higher elevations, Mountain States, has an excess of mature and
although individual trees are found almost to the nearly mature timber (fig. 22).

valley floor, down many north slopes, and along A detailed tally by age class in 3vestern Mon-
stream bottoms. Much of the alpine fir is in non- tana shows that almost half of the timber area in
commercial areas. However, 610 million board that part of the State bears stands older than 120
feet is found on commercial areas. The tree itself years, and that one-fourth of the area bears stands

is considered to be of low quality and is little used. more than 200 years old. Such proportions are
It is, nevertheless, suitable for pulping, considerably in excess of requirements. The saw-

Whitebark and limber pines likewise occur timber volume in Montana amounts to 8.100 board

widely throughout the eastern Montana forest and feet per acre of saw-timber stands and 3,700 board
to a smaller extent in western Montana. The feet per acre of total commercial forest, excluding
total _¢olume of these two species in the State is woodland areas. East of the Mississippi River the

628 million board feet. Much of the timber is average is 1,600 board feet per aca'e of commercial
scrubby and not very usable. However, on areas forest. The classification of the Montana commer-
where growing conditions are favorable, whitebark cial forest, with the exception of woodlands, by

and limber pine timber possess qualities compar- size of timber, is as follows:
able to some of the best found in western white Western EasternMontana Montana Total

and ponderosa pines. ,mu,o..... t:,o,, (m,wo,acres) acres) acres)
,Saw-timber stands ................ 3.7 2.0 5.7

Hardwoods Pole-timber stands ............... 3.0 3.4 6.4

The hardwoods of the East and West meet in Seedling and sapling stands ....... 1.8 .6 2.4
- Nonstocked areas .................. 4 .1 .5

eastern. Montana. Aspen, cottonwood, boxelder,
i'( \"

green ash, willow, birch, and elm are all native Total ...................... 8.9 6.1 15.0 _)ji')
to the State. However, only cottonwood occurs in Another notable fact is that the area of non-

sufficient volume to be important. The total hard- stocked forest land is small even though thele

wood saw-timber volume in Montana is 695 million have been many and extensive fires in years past.
board fcet, of which 677 million is cottonwood. This is largely due to the great capacity of several
Three-fourths of the Montana cottonwood is east species, particularly" lodgepole pine and larch, to
of the Continental Divide. reseed on burned areas. Montana's commercial

Cottonwood is the only tree in Montana native forest, in addition to having only a relatively small
to every county. Scattered widely along the streams denuded acreage, is for the most part satisfactorily
and rivers, it occurs in largest quantities in some stocked. Complete stocking data are available only
of the major river bottoms. In pioneer days the for western Montana. They show that 86 percent

boilers of river steamers on the Missouri were fired of the area of pole and seedling and sapling stands
with cottonwood. Today it is used for lumber, in that part of the State is medium, to well-stocked
fence posts, and fuel wood. Montana's cottonwood with trees.

is of three species: northern black, narrowleaf, In addition to the nonstocked area, there are
and plains (fig. 21). 800,000 acres of woodland in eastern Montana that

are also less than 10-percent covered with trees.
Character of the Commercial Stands The lack of timber on the so-called woodland areas,

The retarded utilization of the Montana forest however, has nothing to do with past fires, other
is reflected in a stand condition very different from damage, or cutting. It merely reflects the fact that
that in much of the rest of the Nation. In the these areas are on the lower end of the scale of

eastern regions of the United States most of the commercial quality and productivity.
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ample in relation to the use which has so far been
AGE OF THE COMMERCIAL FOREST made of it. The total cut of live and dead timber

IN WESTERN MONTANA of all kinds has averaged less than 100 million -mlml_

,_ _/_v. cubic feet per year. Thus, if size and quality
NONYTOCKED could be disregarded, there is enough timber to

_ _'/, keep logging operations going at the present rate
It'_4OY_'AYfOLD for 170 years or more without any additions to the

_. _ %_./. volume by growth.Although only 3 percent of the total usable
#l-(.a 80 YE/I,_YOLD volume in the State as a whole is dead wood, the

I _)°/" situation varies considerably by locality. In Beaver-
head County, for example, 14 percent of the usable

81 f.o.IZO YEAR5OLD timber of all species and 20 percent of the lodge-

I _)'/" pole pine are dead.
IZI _.¢ 160 YEAR.; OLD Two-thirds of the dead timber in Montana is

lodgepole pine killed by. the mountain pine beetle

(Dendroctonus monticoIae). In 1909 an infestation
161 YEARS._n._' OLDER of this beetle was reported on what is now the

Flathead National Forest. That was the beginning
FIcv_ 2Z of an epidemic which eventually swept southward

across the western part of the State into the Bitter-
The Volume o1: Timber in Montana

root Valley and Big Hole Basin. During the three

Approximately 93 percent of the timber cut in decades the epidemic raged, it killed billions of
Montana is from live, sound trees of saw-timber board feet of mature timber, mostly lodgepole pine.

' size of which there are 56 billion board feet. It is This single epidemic probably killed as much or

to be expected that a large part of the timber maybe more lodgepole pine of saw-timber size
production will always come from saw-timber trees, than is standing today. Figure 23 shows the general
However, there is an additional and only partially location of the major bodies of dead timber in the

_]p tapped supply of wood in pole-timber, dead, and
State.

cull trees which is suitable for certain purposes. A
large part of the mature lodgepole pine, for ex- Timber Growth in Montana
ample, is only pole size, that is, 5.0 to 11.0 inches
in diameter. Many other stands need to be thinned, Net annual growth of all timber 5.0 inches and

and they would provide a substantial volume of larger in Montana is 241 million cubic feet, nearly

usable wood of all species. 2 percent of the total for all of the United States.
As shown in the following tabulation, the total The net annual growth of saw-timber trees in

stand of live and dead timber in the State is 17 Montana is 606 million board feet, about 1_
billion cubic feet. percent of the national total. These are indeed

roto_ti,,,b_, sta,,a small percentages, considering that approximately
in _ao,,ta,,a 3!/_ percent of the Nation's commercial forest lies

B_llion
' cubic leer Percent in Montana. This situation is accounted for first

Sawlog portion of saw-timber trees ...... 8.1 48 by the fact that Montana forest land at its best
Pole-umber trees ........................ 7.2 42 will not gTOWtimber as fast as the forest land of
Cull trees ............................... -.3 2

several other regions. Secondly, gTowth in MontanaDead trees ............................... 5 3

" Top portion of saw-timber trees ........... 9 5 is currently low because the forest is in an un-
developed condition, much of it being overmature

Total ........................ 17.0 100 and slow growing. Figures are not available to

"* Though much of this timber is growing stock that show what portion of the totad growth capacity
should not be cut for many years, it is apparent that in the United States is in Montana, but there is
the existing timber volume as a whoIe is more than no question but that the following figures will be
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considerably exceeded as the Montana forest is cut

over and restocked with thrifty stands. MAJORBODIESOF
mt .....l growthoftire,.wti.,. DEADTIMBERIN MONTANA

bet and #rimary growing stock ¢x_[

Primary growing
Live saw timber stock

(million (million
bd. feet) cu. ft.)

Western Montana ............... 346 97

Eastern Montana ............... 260 144

D

Total .................. 606 241

At present 60 percent of the net cubic-foot tim-
ber growth in Montana occurs east of the Con-
tinental Divide. This may seem strange, consider-
ing that only 43 percent of the commercial forest
area lies in eastern Montana and that this forest

has on the average a substantially lower growth FmuRE23.
capacity than the forest o_ western Montana. Here
again the answer lies in the character o£ existing the long run we may expect the net annual growth
stands. One-third of the saw-timber area west of the there to be substantially higher than in eastern

Divide is overmature, growing slowly, and suffer- Montana. As a matter of fact, inasmuch as the
ing heavy losses from insects and disease. This western Montana estimates are based on measure-
overmature condition is much less common in east- merits made in the middle thirties when precipita-

ern Montana. Proportionately, much more of the tion was below normal, current annual growth in
eastern Montana commercial forest bears young that area is no doubt somewhat higher than indi-

stands, many of which are in the stage of most rapid cared. The majority of growth measurements in
growth, eastern Montana were made following World "vVar

The cutting of the overmature stands in western II, during a period when precipitation was slightly
Montana is gradually changing the picture, and in above normal.
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Montana's Forest Industries
.°

ORE than 400 sawmills and at least 75 other Size of Montana Sawmills
wood-using plants operate in Montana.
The output of all forest industries in 1948 Lumbering in Montana is in its third phase o£

was valued at 50 million dollars. These industries development. The first phase was the operation

are a major source of employment and income for of the pioneer mills, such as the one run by Holter
many communities, and Evenson. The second phase, from about 1890

to 1925, was that of the large mill, during whichLumber is the principal wood product in Mon-
tana, and lumbering the principal manufacturing big plants were constructed in Libby, Eureka, Troy,
industry. A number of other forest commodities Missoula, Hamilton, and several other towns. Ac-

are also produced: mine timbers, transmission poles, cording.to the lumber census of 1921, large mills
accounted for 75 percent of the lumber productionpulpwood, fuel wood, posts, lath, shingles, hewed
in that year?" The third phase began after 1925.ties, converter poles, corral poles, and Christmas

uees. Large mills dropped in number from 7 to 5 in 1948
and their production tell off proportionately. Dur-

The Lumber Industry ing the quarter century following 1925 many smaller
plants were established and their combined output

Since the 1840's when the Jesuit Fathers in the in 1948 was over 300 percent higher than in 1926.

,'I1 ?[_J_ Bitterroot valley flattened out a wagon wheel tire In 1948 the most important segment o[ the lure-and cut sawteeth in it,'the lumber industry has ber industry was the medium-size mills which pro-
come a long way. Their crudely constructed sawmill duced 48 percent o£ the lumber cut (fig. 24). Just

was the first. The next one was brought to Mon- how much the center of gravity shifted between
tana in 1863 by two men, Holter and Evenson. 1921 and 1948 is shown in figure 25 and in appen-

Hitched behind a yoke of oxen, this mill was tmuled dix table 23.
more th_in 1,000 miles from Denver, Colo., to The larger mills that have closed over the years

Madison County. It was in operation in 1864 and appear to have done so because of ttleir inability

the first boards sold for a top price of $140 per to get enough ponderosa pine at a time when it
thousand board feet (5). From such humble be- was difficult to market timber of other species. The

ginnings the lumber industry has grown to a 45- two largest sawmills in _[ontana today, the Bonner
million-dollar business, plant of the Anaconda Copper Mining Co., and the

Early production records show that Montana Libby plant of the J'. Neiis Lumber Co., have been
mills sawed about 13 mitlion board feet of lumber favored with a backlog of ponderosa pine timber.

in i869. By 1900 production exceeded 200 million Both also have had relatively good outlets for sawed
board feet, and continued generally upward to a material of other species. The Bonner mill saws

peak of 427 million board feet in 1923. Lumber much larch and Douglas-fir for the Butte mines and

output took a sharp slump during the depression, the J. Neils Lumber Co. has developed a market
dropping to a little more than 100 million board

I, feet in 1932. Following this, production headed :"The term "large mills" as used here includes plants pro-ducing 10 million board feet or more annually; medium
upward again to a new peak of 598 million board mills, I million to 10 million board feet; and small mills,
_eet in 1948 (fig. 2, p. 4). under I million board feet.
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FII;I.,'RIg24.--.4, A modern medium-size sawmill of the type that is taking on greater importance in the lumber industr'v.

This is a band mill. B, A large.size sawmill, one of the [ew remaining in the State. Diversification, remanufacture,

precision manufacturing, adequate capital, and established outlets are some of the factors accounting for the long.

time stability of these plants.
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maximum efficiency than are the larger mills. Per-

haps the greatest handicap of smallness is in obtain-LUMBEP,PRODUSTIONing efficient management; it is far easier to find

management ability for 1 large mill than it is for

_,/_ _0_--_ 10 small ones.
In view of tile problems which seem to be in

7 Larqe mi://.¢ inverse ratio to mill size, the sixfold increase in

number of medium-size mills is most encouraging.
PRODUCED75 PERCENT While these mills are small in comparison with the

mills that dominated the western lumber industry
in the past, they are not the smallest. Many of

I2 /l¢'ed/t.lm-S/ze miffs them are large enough to permit the installation

___PRO DE dry kilns, resaws and other mechanical aids.DUCED15 PERCENT Such utilization opportunities make it feasible to

build this segment DE the industry into an efficient,

t4Ofrna//rn#ls stable group of plants.
Concentration yards, which buy up rough green

lumber and dry, dress, and market it, are overcom-
PRODUCED I0 PERCENT ing some of the disadvantages of small mills.

Though concentration yards have long been an

F'/., institution in the South, they have only recently1_.,04'_ become important in Montana.

5" Larqemllt/S [If

Lumber Production by Species

PRODUCED 35 PERCENT Except for some cottonwood cut by small saw-
mills in the river bottoms DE eastern Montana,

nearly the entire lumber production o£ the State '
d7 Med/_m-s/2e :m//s is from coniferous timber. Three species, ponderosa :

':"¢ pine, western larch, and Douglas-fir, make up :
PRODUCED 48 PERCENT nearly 95 percent of the cut. White pine, spruce, ,

and lodgepole pine are sawed by numerous sawmills

34, "9 .,¢mo//m/ll.¢ in the western part of the State, but the total
output of these species is relatively small.

Since 1904, with the exception of 4 years, the
PRODUCED 17 PERCENT

cut of ponderosa pine has exceeded that DE any
other species. Western larch has generally been

_mu_: ZS. second and Douglas-fir third. The most significant

for lumber of these species through an aggressive" point, however, is that western white and ponderosa
sales pro_am, pine, which together make up 22 percent of the saw-

The changing character o£ the lumber industry timber stand, have in the past half century ac-
has both its good and bad features. Small plants counted for 47 percent ot_ the lumber cut. This

have the operational advantage of lower overhead, situation has arisen from differences in market-
and. an industry of small businesses offers wide abilitv of the various species.
opportunity for individual enterprise. On the other Western white pine lumber has always been of
hand many of the smallest mills are mar_nal, sufficient value to pay the high cost of freight to
When markets are good, they run; when markets midwestern and eastern markets and still leave a

are poor, they shut down. Lacking mechanical profit for the producer. Ponderosa pine has ranked
improvements and a large volume of output, they a little below western white pine in this respect.
are in a less favorable position to operate with The other timber species, however, lack the special
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qualities of western white and ponderosa pine and

have been less able to pay their way. Fortunately,

the mining industry and the railroads have pro- ENDINDISTI !BOTION
vided a local market for much lumber of these

less valuable species.  ONTANA (During the war and postwar years the proportion

of larch, Douglas-fir, and other less valuable species _ L U

in the lumber cut increased. In 1948 these species 1_ B EP%'*

accounted for 60 percent ot the total lumber pro-

duction as compared with 48 percent in 1937. This
change was due to the outstandingly strong post-

war lumber market and the reduction of the IX
western white and ponderosa pine timber supply.
Major dependency, nevertheless, still rests upon

the two pines even though they account for less "_
than half of the cut.

The over-all timber supply situation in the

United States is a basis for thinking that the market _F
position of the less valuable species will continue ._
to improve. However, if there are periodic slumps
in the lumber market in the future as there have

been in the past, they will undoubtedly have it less
adverse affect upon ponderosa and western white

pine lumber than upon lumber of the less valuable _ ,__1_
species. Thus, the lumber industry will be more q7stable and profitable in the (uture if it has pon- _,"
derosa and western white pine timber to c_t.

Markets for Montana Lumber

The miner was the lumber industry's best cus- .
tomer for many years. Eater the railroads became

important wood users and also provided access to 1924 1936 1945
:j outside markets. Still later with the great settle- F,r.,m,_2&

ment period following the turn of the century.

Montana farmers and ranchers began to use a  EGIONALDISTRIBUTIONOF
• large quantity of lun'iber. Todav a little more than' MONTANALUMBEIhalt of the lumber cut is used within the State

(fig. 26), the railroads being the principal con- {_45
sumers. Other in-state consumers or types of use
are, in order of their importance: farms, mines,
remanufacturing, and nonfarm construction. As
a _oup these users plus the railroads account for

about 90 percent of the in-State consumption. |4, y"
Montana lumber is shipped all over the Nation.

A survey in 1945 showed sawmill shipments to 40

of the 47 other states, with 71 percent going to the _g,[idwest (fig. 27). Minnesota, Illinois, Iowa, Wis-

: consin, and Pennsylvania were, in that order, the

principal markets in 1945. Fourteen percent of the

1945 shipments went to the West, 13 percent to ]:',e.,_,,27.
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the Northeast, and 2 percent to the South. This its adverse effect on the income of dependent
general pattern of distribution, which has pre- communities.
vailed for more than 20 years, is due largely to In cutting ties, the outer part of the log is

_ the competitive position of the Montana industry either tossed to the slab pile or sawed into boards.in relation to South and west coast mills. For each 1,000 board feet of ties sawn, it is possi-

ble to cut nearly 250 board feet of lumber, corn-
Railroad Tie Production monly referred to as side lumber. Tie sides from

Cross ties constitute a sufficiently important part larger larch trees yield 40 percent in clear grades.
of the lumber output in Montana to warrant special The controlling factor as to whether side lumber

mention. They have been a major item of wood is to be sawn is usually the market price of larch
use ever since railroads began to replace river and fir boards. When the price is relatively low,
steamers and covered wagons. As the transcontinen- tie sides go to the slab pile; when the price is

tal lines headed westward across the Plains States good, side lumber is sawn. During most years the
during the latter part of the last century, the re- market has been so poor that much high-grade
quirements for ties were tremendous. Even before wood has been sold for fuel or left to rot in the
the rails reached to Montana's forest areas, ties were woods.

being hewn on the eastern slopes of the Rockies

and driven down the Missouri and Yellowstone The Mine Timber Industry
Rivers. Evidence of these early cuttings can still
be seen in many of the remote areas of the Sun, Approximately one-fifth of the output of Mon-
Gallatin, and Yellowstone River drainages, tana's sawmills is used by the mining industry in

It was not, however, until the midtwenties that the form of heavy timbers, planking, lagging, or

cross ties became a big item of production in Mon- other lumber, in addition, some 3 million cubic
tana sawmills. Ahnost all of the ties cut in the feet of round and hewed material are used under-

earlier years were hewn by tie hacks, and as late as ground each year in the production of metal ore

1925 about 900,000 hewn ties were being cut and coal. The mine timber industry has grown up
annually. This was slightly more than 40 percent to meet this need.

of the total tie output. The production pattern In the early days of metal mining in Montana

'0 shifted rapidly, and by 1931 hewn ties made up sawed mine timbers were used to a greater extent
"- about 1 percent of the total, all the rest coming than at present (10). As the price of sawed timber

from sawmills. The shift to sawed ties brought a increased, however, round timbers began to be

concentration of tie production to the northwestern used more. Unlike the hewn tie which has almost
counties-Flathead, Lincoln, Lake, and Sanders. gone out of existence in this region, the round

Here are located two tie concentration yards with mine timber has stayed in favor because it has been

preservation plants. Here also are large areas oil the cheapest material for the job.. Recently one
larch and Douglas-fir, species which because of their company has been experimenting with slabbed

strength and durability are preferred by the rail- stulls, that is, round stulls roughly squared to
roads. In recent years larch and Douglas-fir ties facilitate packaging and handling.
have constituted nearly one-fifth of the total saw- Lodgepole pine was at one time the principal

mill output in the State. species used underground, because the forests in
Production o[ sawed ties has become a specialty the vicinity of the metal and coal mines were

trade for a numbel: of small rufUs; portable equip- principally of that species. According to Rapraeger
ment and crews of usually not over six to eight (10), this situation changed about 1916 when the

men are typical. Cutting from 2,500 to 12,000 ties copper market of World War I created an unpre-

per setting, these small mills move rapidly from one cedented demand for mine timbers which local
tract to another. In 1946 there were about 35 of suppliers could not meet. It became necessary for

them. Their operation has been notably unstable, some of the mining companies to reach out into
•, Annual sawed-tie purchases from 1942 to 1947 the larch-Douglas-fir forest for timber. Since freight

ranged from 42 million to 97 million board feet. rates were favorable and two of the major
The worst feature of such fluctuation is, of course, mining companies owned extensive tracts of larch

ql_ ..
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and Douglas-fir, the market lost by lodgepole pine homes. If new development proceeds at the rate
was never regained. Today more than half of all planned by the Rural Electrification Administra.

the round timbers produced in Montana are larch tion, about 2,500,000 poles will be needed annually

and Douglas-fir, mainly the latter, between 1950 and 1957. After that the demand ,_
The Anaconda Copper Mining Co., which uses is expected to drop to 1,500,000 poles a year.

most of the round timbers in the State, obtains the Rural electrification and telephone cooperatives,

greater part of its supply in western Montana of course, represent only part of pole requirements.

although its operations are widely scattered. The There are some 55 million poles in service in the
smaller concerns generally obtain timbers in the United States, exclusive of Rural Electrification

vicinity of their mines. Three-fourths of Montana's Administration utilities. The annual replacement
mine timbers are produced in the western part of on these lines is estimated to be 2,700,000 poles
theState. annually.

Montana has sufficient timber to supply an even

The Pole Industry larger share of the Nation's pole needs than it
has in the past. It is estimated that the annual

Prior to World War II some 20 to 30 thousand cut of lodgepole pine alone can be stepped up

telephone and light poles (mainly western red- "four times and even then be well within the
cedar) were cut annually in Montana. The short desirable cut limitation. The major problem of

supply of redcedar timber, the preferred species for the industry is that of meeting strong competition
poles, and also the lack of processing and treating from other producing States. Meeting competition

plants kept pole production at a low level. Between will require a reduction in production costs, devel-
1945 and 1948 10 processing and treating plants opment of preservative treating processes to meet
were built-6 in western Montana and 4 in eastern buyer specifications, and otherwise creating a de-

Montana-and the pole industry came into its own. mand for Montana poles.
These plants, plus the additions to those already Though Montana's big new market in recent
established, involved a capital investment of 1V__ years has been for small poles for rural lines, one

million dollars. In 1947 the industry produced company is attempting to develop outlets for west-
325,000 poles. Production slipped badly in 1948 ern larch poles 45 feet and longer. Western larch is

because of unfavorable market conditions, but rose well suited for the production of such poles. It has ,)_
again to 222,000 pieces in 1949 (appendix table a desirable shape and will produce a variety of
25). sizes. Moreover, if properly treated, larch poles

• The expansion of this industry was based compare favorably with poles of other species in the

primarily on the utilization o£ lodgepole pine tim- matter of service life. These factors plus the in-
her. Growing straight and slender in dense stands creasing difficulty of finding adequate supplies of
and having a high proportion of the desired 30- long poles in the South suggest a favorable market

to 40-foot lengths and 8- to 12-inch diameter classes, outlook. In 1949, 15 percent of the poles pro-
lodgepole pine has the qualities needed to make duced in Montana were western larch.
good telephone and power poles at a low cost.
Nearly one.third of the lodgepole pine timber in

The Christmas Tree Indust_the United States is _ocated in Montana, so with

the rapid depletion of redcedar in other Western For more than 20 years Christmas trees have been
States the growth of Montana's pole industry was an important product of Montana's forests. Nearly
a natural development. 3 million trees are shipped annually to midwestern

A greatly expanded rural electrification program, and eastern markets. This is about one-seventh of
beginning in 1945 stimulated the rapid .growth of the total production in the United States. The
the Montana pole industry. Although the propor- development of the Christmas tree industry in
tion of [arms in the United States which are elec- Montana is due primarily to the large number of

trifled jumped from ll percent to 87 percent in Douglas-fir trees on low-site quality areas in the
15 years, there is still a big job to do in bringing western part o_ the State. Growth on this land

adequate electric and telephone service to all rural is sufficiently slow to produce the dense foliage
t
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desirable in Christmas trees. Some lodgepole pine 1949 averaged 8,400 cords a year. In 1945 wood-

trees have been shipped, but only on a trial basis, procurement problems caused several Wisconsin
Lincoln and Flathead Counties in the northwest mills to look to Montana for pulpwood. Six-hun-

I corner of the State furnish about three-fourths of dred-and-forty cords were shipped eastward that
the trees shipped each year. About 70 percent of year. Despite the long haul of more than 1,000
the trees come from private properties but in miles, shipments to the Wisconsin plants climbed
recent years cutting has been increasing on State steadily to 50,000 cords in 1949. Figure 28 shows

and Federal lands. This industry, which employs the trend of pulpwood production from 1940
about 2,500 workers for 2 months before Christmas through 1949.

and brings about 1 million dollars into the State, Even in 1949 pulpwood constituted less than

is a desirable one. Cutting of Christmas trees, like 5 percent of the timber-products output for the
any cutting when properly done, adds to the pro- State. Since it takes approximately 130,000 cords of
ductivity of the forest. It also provides employment wood a year to keep a 200-ton sulfate pulp mill run-
during a slack period, ning, the construction of even one or two mills

In 1948, Montana Christmas trees were shipped would make a major change in the character of
to 33 States, and a few carloads were exported to the industrial drain upon the forest.

foreign countries. Five States, Illinois, Iowa, Mis- Montana produces 187,000 cords of fuel wood
souri, Texas, and Kansas, received slightly more and 4,900,000 fence posts annually. All but a
than half of the 1948 shipment, small part of the fuel wood and fence posts is

In the midwestern market area where most of consumed within the State, mostly near the
the NIontana trees are sold, freight from most com- locality in which they are cut.
peting areas is less than from Montana. For ex-

ample, from New Hampshire to Chicago the rate Coinmodity Drain on Montana's Forest
per hundredweight in 1949 was $1.29; from New
Brunswick, S1.64; from western Montana, ,.$2.22. Approximately eight-tenths of the timber re-

These rate differences emphasize how necessary it is moved from the commercial forest of western Mon-
for the Montana industry to establish a reputation tana is for lumber. In contrast, lumber use
for high-quality trees and to keep prices at a reason- represents only one-tenth of the production east

I able level, of the Continental Divide. In that part of the State
_ In recent years there has been some evidence

that the quality of trees shipped from this State 50] P_C}DU_T[0N 0_ PULPW00Dis declining. It is therefore clear that more effort

must be made to grow better trees and to grade [ IN M0 N TANA
tree shipments. Growing better trees and more 1940..1949
of them involves cultural practices such as thinning

40,

of thickets, leaving stumps with live branches to

produce more trees, pruning of lower branches from
thin-topped or badly formed trees, and in. some 30.
cases planting to maintain full stocking. The adop-
tion of Christmas tree _ading rules is recom-

mended to provide a basis for quality measure- _0,
ments. TO-

Pulpwood, FueI Wood,and FencePosts _o

Montana does not have a pulp mill but it does
produce pulpwood for export. For many years

,_ pulp logs have been shipped westward. During 1940 I945 1949
World War II the shipments reached a high of
15,000 cords, and in the 10 years from 1940 to F_colt_25.
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more timber is being cut for each of three other Montana the volume of timber is increasing be-

products, fuel wood, posts, and pulpwood, than for cause of an excess of growth over drain. In western
lumber. Montana the volume of all timber 5.0 inches and

the period from 1939 through 1948 an larger is likewise increasing, although the saw- ,:)_During

average of 94 million cubic feet of live, sound timber volume is declining. Because the logging
timber was cut yearly. This drain has two corn- activity is on the whole poorly distributed in west-
ponents which are discussed later. Ninety-three ern Montana, many areas are being heavily cut
percent of the timber cut, or 528 million board feet, and the saw-timber growing stock decline in these
was of saw-timber size, that is, 11.0 inches in areas is even more rapid than for western Montana

diameter and larger. The other 7 percent of the as a whole.
drain came from pole-timber trees, 5.0 to 11.0 inches
in diameter, and amounted to 93,000 cords an-

nually. ANNUALCHANOEIN
The average annual commodity drain on Mon-

tana's forest growing stock for timber products G OWJNG STOC
is as follows:

1939.--48

Live saw Live pole
timber timber Total - "at"[3[ ,000,000

(million (thousand (millio,, CUBICFEET
bd. /t.) cords) cu. It.;

Western Montana .......... 479 38 81
Eastern Montana .......... 49 51 13

Total ............. 528 89 94

This excludes the production from dead and cull S]_W T[ M B EP.
trees (primarily. for fuel wood and fence posts)

which amounts to almost one-tenth of the total +16,000.000 +211,000,000
production, but it includes logging waste, that is, CUBICFEET BOARDFEET

live timber either cut or damaged beyond recovery -133,000.000 _'_
in the course of logging operations but not used. J_ BOARD _!'

_ASTZEN WFATERN EASTERN _ FEETEighty-seven percent of the volume of the trees MONTANA MONTANA _WONT_A
cut and damaged is taken out of the woods. The WE.ffERN

rest is left to rot. MONTANA
Figure 29 compares the commodity drain with

the growth figures presented earlier. In eastern F_Gtr_29.
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Timber Supply and Industrial Development
-_ 4-

IN '

. DUSTRIAL use of Montana's timber has been and protection are steadily improving, and there

slow to reach the present level and even today are hopeful signs that the economic handicaps

is considerably below the productive capacity which have held up development will lessen. Never-

of the forest. No doubt the brightest fact in the theless, for a realistic view of the situation one
forestry situation is that timber is available to sus- should bear in mind that the allowable-cut _ esti-

tain a larger forest industry. However, there are mates in this report can only be justified if the

some qualifications that must be understood and four requirements mentioned above are met. There

taken into consideration. The opportunity for is a time element involved too. It is quite obvious

expanding the timber cut is contingent upon mak- that the improvements in management, protection,

ing more effective use of the forest. There are, in and development cannot be permitted to lag. If

other words, four requirements that must be met it we drift along for several decades without making

production of timber products is to be sustained at these advances, the allowable cut will be lower

the level made possible bv the growth capacity of than indicated here.
the forest.

1. Better distribution of the timber cut so far as Conditional Allowable Cut
_pecies, size, and kind of trees are concerned. A

The total conditional allowable timber cut in
large part of the logging has been concentrated
upon the more desirable iimber, whereas use of Mo,,tatlit is 250 million cubic feet a year, or 129

the rest has lagged, million cubic feet greater than the 1948 timber cut.

( "_ 2. Better distribution o! the timber cut so far .ks emphasized by the following tabulation and
figure 30, two-thirds of the opportunity for ex-as area is concerned. Manv stands classed as com-

mercial by the Forest Survey are not yet operable panding the cut is in types of wood only lightly
utilized at present, namely, pole, dead, and cullprimarily because of a lack of roads. Unless the

entire commercial forest area is utilized, the maxi- trees and the tops of saw-timber trees.
Conditie_g

mum timber cut cannot be sustained. _948cut aa_aL,tec,,t
( milliors (million

3. More complete utilization of the trees logged. ¢_.jt.) c,,. tt.j

In most logging operations tim tops of the saw- Sawh,g portion of saw-timber trees ..... 100 148
I'ole-timber trees .................. 9 55

timber trees are not utilized. These tops represent 1)cad and cull timber and tops o_ saw-
about 10 percent o1_ the usable wood volume of timber trees ...................... 12 47

the trees. Yield estimates in this report are based
on the assumption that such material will be used, Total ...... • 121 250
in the future.

_. [ntenszlicatzon of forest management and pro- ,5aw Timber

tection. Much needs to be done to put the forest The cut of saw timber reached an all-time high
in a productive condition and to minimize losses, in 1948 but it was still below the allowable cut
.-ks in farming, forestry yields have a direct rela-

tionship to the amount of effort expended on crop " Fhe desirable level of cut is called "allowable cut." In
culture. ,lands in a depleted condition, the allowable cut should be

The difficulties in attaining full forest produc- less than the annual.growth rate to permit a build-up of
growing stock. In stands where the volume ot_older timber

tivity in Montana are by no means insurmountable., is greater than necessary for sustained production, the
,-kS a matter of fact, forest-management practices allowable cut may he greater than the annual growth.
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for the State as a whole (fig. 3t)). .-ks comparec
GURRENTANNUALTIMBERCUTCOM- wi_h_n_How_l_c,_oE861millionboardf_ _n_
PAREDWITHTHEALLOWABLEANNUAL _.t ,_ 68__mitlio,.I_ _,n ._Xo_,_n._._h__,J:

of saw timber can be six times that ot_ 19-4:8

CUT IF MANAGEMENT AND DEVELOP- o, _h_ o_h_ h_nd i. ,,'e_rn .Vo_:,,_ d_rin_
MENTREQUIREMENTSARE MET--- 19_8.the cut oi_ all species exceeded the altoze-

able cz,t-bv 13 percent-for the first time. Th_
MONTANA opportunity for expanding the saw-timber cut is

mainly in the smaller size saw-timber trees, 11.0 tc

SAWTIMBER 8s, 20.9 inches in diameter.
(mllhonlx_rd

U/_ Pole Tim t)er

a3z _/_/A In general, today's pole timber trees are tomor-
row's _aw-timber trees. Therefore, most of the pole.
timber trees are _owing stock and should nor. be
cut. There is, however, a sizable volume of 5- to
l 1-inch timber that can be removed with benefit
to the stands.

From an industrial standpoint, the mo_t impor.
rant part of Molltana's nmrchantable pole timber is
in lodgcpole pine stands that have failed to read,.
saw-timber size even though tl_ev are mature, and
in some cases overm:tture. The small size of the

trees in these stands is due to tlwee [actors; the

natural qlta|lness ot lodgc-t)_,le pine, the dense
condition ,ff some stands, and ix)or growing condi.

POLETIMBER 63s tions ¢low _itc _lualitV). lVhatcvcr the reason, this
(lhOttSOnClCords) pole-size timber is ready iovharvest and is excellent

raw material [or pulp and several other uses.

In addition to the more or less solid stands, pole
timber is also scattered throughout the forest.

89 99

_"///'/'A V_//'/'_/'/_ .Some of it should be tllinned out of young stands
.......... to increase their .growth rate. 5ome or it is poor-

risk timber in older stands, and should be Iogged

USABLE DEAD AND CULL along with saw timber to make way /5or more
vigorous trees. C,mlparatively little pole timber

TREES AND TOPS OF SAW- has hec,1 l,Le,.ged ill :he past and t()r that reason ti_e

TIMBER TREES opportunity for expanding the cut is even greater
(Ihou_oacords) 540 than it is for saw timber. In western Montana the

allowable cut of pole timber is four times as large

as the average 1939-48 cut: in eastern Montana it

a9 _38 is nine times as large.

V////_ Any statement tl,at more pole trees should be..... _ logged itt tile future thzm have been in the past

AVERAGE CUT 1948 CONOITiONAL needs caretul qualityinff. As pointed out earlier,
1939-48 CUT ALLCANABLE most of tile pole timber is growing stock--the source

of future saw timber. Unless the pole trees to beCUT
Fxc_ 30. cut are selected with discrimination, increased log-

ging can do more tla,'m than good..-ks a matter o_
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fact, some harm has already been done. The extra operation should grow smaller as time passes, be-

good lumber market following World _vVar II cause good management should eventually reduce
caused the premature logging of some vigorous, widespread and devastating insect epidemics.

"-;_ fast-_owing, young ponderosa pine stands of pole How much dead timber now standing can be "
size and slightly larger. Because such stands are in made available and logged at a profit before it

short supply, premature cutting of them under- deteriorates is difficult, if not impossible, to say.
mines the future of established dependent saw- Assuming that 5 percent of the existing volume
timber industries, is used annually, the annual cut for some years to

come would be 311,000 cords-f8,000 from western

Dead and Cull Trees and Tops of Saw.Timber Montana, and 243,000 from eastern Montana.

Trees The volume of cull timber is considerably smaller

The usable portion of trees with rot and. other than that in dead trees. If it is utilized at the
defects, and trees killed by fire, insects, diseases, rate or 5 percent a year, the cut will be 127,000
and other causes, is a wood source that has been cords-80,000 from western Montana, and 47,000

little used. Lodgepole pine stands devastated by from eastern Montana.
the serious insect epidemic that swept over Mon- Another source of wood is the top portions of saw-
tana from 1909 to 193.3 constitute the largest sup- timber trees. At the present time, loggers in western

ply of dead timber. However, there is also much .Montana are utilizing the top portion of 1 tree out
dead timber o1_other species, of 20. In eastern Montana about half of the top por-

Climatic conditions in the Rocky Mountains lions are utilized, chiefly because a large part of the

preserve fire-, insect-, and disease-kilted timber for cut is being used for pulpwood. The volume of
a long time. The remarkable lasting quality of tile top portion of the allowable annual cut of
much of this dead, standing timber is attributed saw-timber trees would be 102,000 cords-36,000

to the drying out of the wood to the point where from western Montana, and 66,000 from eastern
decay fung,-i cannot spread (7). Many larch trees Montana.
that died in the first decade of this century still The combined allowable cut of dead and cull

contain sound, usable wood. There is ample evi. trees and the top portions of saw-timber trees is
dence that dead lodgepole pine in tile high, dry estimated to be 540,000 cords; the actual cut in
forests of eastern Montana will last a quarter 1948 was 138,000 cords.
century or more. A recent study in Utah and

Colorado reported cases of dead trees remaining The Allowable Cut by Species and Ownership
standing and salvable for 70 years (7).

The dead timber is suitable for many uses. For The utilization of saw timber in Montana is

example, tests of lodgepole pine for pulping show very much unbalanced so far as species are con-
that it will yield pulp comparable to that from cerned (fig. 31). Three of the high lights in the
green wood of this species, except possibly for a statistics for the 1948 cut are as follows:
slightly lower tearing strength. 1. The cut of ponderosa and white pine saw

Tile drawbacks of dead wood for pulp, poles, lure- timber was 81 percent above the allowable cut.
ber, and other products are somewhat higher log- 2. The cut of larch and Douglas-fir saw timber

ging costs and greater wastage because of defects, was 3 percent above the allowable cut.
Fhe fact that ntuch o{ the dead timber is scattered 3. The cut o_ other species, mainly lodgepole

throughout green stands makes it desirable even pine and Engelmann spruce, was 85 percent below
from the operator's point of view to put it to use. the allowable saw-timber cut.
Nevertheless, very little dead timber has been used The most disturbing feature in the Montana

for any products except fuel wood, fence posts, timber situation is the excessively hea W cut of
and stulls. Green timber is preferred because it ponderosa pine west ot_ the Continental Divide.
is easier to use, there is still plenty of it, and it Since 1925, except for 4 years, the cut of ponderosa

requires less care in selection, pine saw timber in western Montana has been
The Montana forest can supply a substantial higher than the allowable cut (fig. 32). While

quantity of dead wood for many years. The salvage the overcutting of this species is offset to a small
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13OMPA_ISONOFCUTOFPONDE#O5APINE
CURRENTANNUAL SAW'TIMBERCUT WITHALLOWABL£CUTOfTHAT5P[CIES

. BYSPECIESGROUPSCOMPAREDWITH WEST{I_NMONTANA..192S-1948
ALLOWABLEANNUALCUTIF MANAGE- _c,,,.cut

: MENTANDDEVELOPMENTREQUIRE-
MENTS ARE MET .... MONTANA

PONDEROSAAND WHITEPINE c_,_,,o,,,.,_,_,,_._
{million _X)(IRIflit} CUT_ED ONT_SE_

253 s'r_O_N_94')
'7'7"77'7"$

z,2 ;/////A
r////j_

-"_-'_-'_-'i-i-'_ !40
v/////.
flll_l

rill/l,_iiiii

f lllll. , _ .... , , _ , _ , , , _ , i
lillll
f l'I/iJ
f lllll
f.,,-.fi,,1

,,

Fmu_E ,_2.

LARCH AND DOUGLAS'FIR extent by the uncut surpluses east of the Divide,
(m,.ion_rd flit) that fact does not solve the problem in western

376 _s Montana.

//9"22/_/''''" _/////_ In several localities the overcutting of ponderosa
pine has been especially severe. In Ravalli County.

2Sa ///// for example, the cut during the decade 1936 to
_55_ -..........,/' 1945 was almost three times higher than the allow-

*'"" 7////A_-/.///._ 7////A able cut (fig. 33). The inevitable result will be

//'//// _ drastically curtailed production of ponderosa pine oY//////_/ for a long time....1.. ¢/ii_i

............ ,/.....,'/.... ' Only a few general statistics bv, ownership are
rlllll _Iii ii

...... ,/ ..... available. They are presented in table 1 which
fillll ([lilli i

............ shows that the conditional allowable cut of saw
timber on the national forests is in all instances

356

OTHERSPECIES _ higher than the present cut. However, the na-
///////_. tional-forest cut of ponderosa pine and western(m,ll_ _rd R_t)
""*"**////// white pine in western Montana is about as high¢/./it .-

;55-555 as it should go, and the larch and Douglas-fir cut
"-55"5-5_- is also approaching the ceiling. There is consider-.-.- ! i .,¢ i

555555. able room for expanding the cut of other species.
5.55555 On the national forests of eastern Montana, the
iii!11

_ ;;-.-..'.-. present cut of saw timber of all species is only a

_//7_ _///"//_ ,,f.,,f. fractionoftheconditionalallowablecut.:'-::['- The situation o1_the other ownerships is different.
In eastern Montana the timber cut outside the

AVERAGE CUT 1948 CONOITIONAL

1939-48 CUT ALLOWABLE national forests could be doubled. But, in western
Montana the ponderosa pine, _: larch, and Douglas-CUT

_ The volume of western white pine outside the national

E'ICL'I_ 31. forests is too small to permit an accurate over-all comparison
of actual and allowable cut.
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T,_L3z 1.--Montana saw-timber cut in 1948, by two majorCOMPAP,lSONOFOUTOFP0NOEI OSAPINE
ownership groups, compared with conditional allowable cut

WITH ALI.OWASLE OUT OF THAT SPECIE5

i AVALLICOUNTY,MONTANA F,,,.oMo°.o,Condi- Condi-

1925-1945 Ownership clas, 1948 tional 19it8 tioaalcut allowable ,. allowable
cut cut

,Mdlion .V[illio_ Million ),[i!lien

National forest: board feet Ooard feet board feet board feet

ACTUAL CUT Ponderosa and west-i

' ern white pine.. 47 48 2 10Larch and Douglas-

fir............. 116 144 9 62

Other species ..... 14 127 15 180

Total .......... 177319_____ 26 252

All other:

Ponderosa and
western white

pi............ i 198 ! 69 6 13

Larch and Douglas-_ [
fir............. 241 / 136 10 23

Other species " . ..[ 16 i 36 8 13

I I
T

Total .......... 155 241 24 49

Total, all owners ...... t 632 301Fmv_ 33.

fir timber not in the national forests is being industries. On the other hand, these figures make
heavily overcut. The drain on ponderosa pine is it plain also that indiscriminate industrial develop-

three times as high as it should be. Table 1, of ment would do more harm than good. It is essen-
course, reflects only the over-all situation of all tim for the development to be fitted to the
other ownerships combined. In some localities and resource so as to make the most o£ the timber

on some of these holdings the rate of cutting is surpluses and not to aggravate the shortages.quite satisfactory. On others the unbalance is Three broad lines o[ action will meet that re-

therefore that much more marked, quirement: (1) Developing new industries with

Though privately owned timber in western Mort- different raw material needs; (2) modifying the
tana is in general being cut much too rapidly, wood consumption habits o[ the lumber industry;
the heaviest overcutting during the period 1940- and (3) making more effective use o[ the wood cut.
49 occurred on State-owned lands.

Developing New Industries with Different Wood

[_zdustrial Expansion Opportunities Requirements

Montana's commercial forests provide work for A major shortcoming of the timber industries in
about 5,800 persons in logging camps, sawmills, Montana today is the lack of diversification in
and other timber-product industries. This is at manufacturing. Eight-tenths of all the timber cut
_he rate of one worker for eve_ 2,700 acres of goes to the sawmills. And if fuel wood is excluded,
commercial forest, which is very much different nine.tenths of the timber cut goes to sawmills.

from the national average of roughly one worker There is nothing wrong with the fact that sawmills
for every, 300 acres. It seems unlikely that forest predominate, but the fact that they have been

industries in Montana can be built up to the point obliged to be selective so far as raw material is
where there will be one worker for every 300 acres, concerned has created much of the present diffi-

However, the allowable cut figures make it plain culty.
that there is considerable room for increasing both The most obvious solution to the Montana
the income and employment from forest-products problem is a _eat expansion of pulpwood produc-
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tion in the State, because pulp mills can utilize adapted to small and less valuable timber. The

species of timber and small trees not suited for lum- lumber industry in the Northern Rocky Moun-
bet. It has long been felt that much Montana tim- tains was established mainly to manufacture pon.
bet will be a drug on the market until such time as derma and white pine lumber, and productionlI?
there is greater use of it for fiber, methods were designed to handle old-growth timber, _'

Although 53,000 cords of pulpwood were shipped of these species. The same methods are not suited
out of the State to Wisconsin and Washington in for such species as lodgepole pine where quality
1949, that volume was but a small fraction of what sawing is secondary to a high rate of output. The

the forest can supply. The total annual allowable matter of fast and efficient handling of small logs
cut of saw timber, pole, cull, and dead trees to a has received considerable attention in the past
4-inch top in Montana is 1,786,000 cords g-reater few years. Swedish gang saws designed to meet this
than the average cut of wood for all purposes dur- need, have been installed in several Montana mills,

ing the decade 1959 to 1948 and 1,386,000 cords and new types of sawmills are being experimented
greater than the 1948 cut. An annual cut of 150,- with in various parts of the country (11).
000 cords of wood is sufficient to support one 200-

ton sulfate pulp mill. Opposing these favorable More Effective Use Of Wood Cttt
resource figures are the economic realities which

have so far prevented any pulp mill from being It is possible to enlarge the employment and
established in the State. Along with some of the income from the forest products industries 50 to
other Rocky Mountain States and Alaska, Montana 100 percent without increasing the cut itself by

is farthest away from the large consuming centers, one stick. Though the large sawmills of the region
The rising shipments of pulpwood eastward suggest, are among the most efficient in the United States,

however, that the prospects are brighter than they and though considerable progress has been made in
were for large-scale pulpwood production in Mon- wood utilization in recent )'ears, the forest indus-
tana if not for a local pulp and paper industry, tries still fall short of making the most of the logs

they cut. Studies show that when lumber alone
Modifying the Wood Consumption Habits of the is sawed from the average ponderosa pine log and

Lumber Industry no b.vproducts are made, one-third of the usable

Obviously the lumber industry cannot continue wood is wasted in slabs, sawdust, edgings, andg_/I
to overcut ponderosa pine timber without sooner trims.
or later exhausting the supply. Since ponderosa One notable step in the direction of more effec-

pine is valuable, it is highly desirable that this tire use is the manufacture of briquetted fuel from
species ahvays constitute a substantial part o1_ the wood waste. Toy stock, molding, etc., are made
lumber production. The answer, of course, is from scrap lumber at several mills. Low grades of

to shirt part o_ the burden ot lumber production lumber, hard to sell in normal times, are being

from ponderosa pine to other species. Unfortu- made into grain doors. A pilot plant has recently
nhtefy, tile rising production of other species in been built to test the feasibility of making building

recent years has not lightened the pressure on board out of the shavings from the lathes used to

ponderosa pine. peel utility poles.

Despite the fact that spiraling lumber prices since The feasibility of molasses production from saw-
\Vorld War II have brought into use many of the dust and mill scraps has been carefully investigated

less valuable species, there is still need for gTeater with very encouraging results. _ Nearly 200 tons oE
use of these species by tile lumber industry. This is suitable wood waste are produced daily in the State

especially apparent in eastern Montana where 1948 at locations convenient to main-line transportation.
sawmill output was only 17 percent of the allow- Some of this material is used sporadically; most o£
able timber cut. it serves no useful purpose.

Part of the solution to the problem of the less

valuable species is the development of g'reater '_The process of chemical reduction of wood to make 'molasses is available for commercial use. Feeding tests have
demand for their lumber. Also, it is partly a matter demonstrated that wood molasses provides a satisfactory

of developing lumber-production methods better substitute for cane molasses as a livestock food.
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Montana lacks sufficient supplemental feed to obtaining wood of the large size and high quality
meet the needs of her livestock industry. Some necessary for bridge stringers, mine guides, ship

225,000 gallons of sugarcane molasses are brought keels, and several other purposes, the advance in

-:]_into the State each year, but livestock people esti- glues and gluing techniques, and the opportunity
mate that molasses consumption might increase for tailoring the product for a specific use, brought
to one million gallons if a cheaper and more reli- laminated wood into the industrial picture. With

able source o£ supply is developed, the decline in quantity o£ large, high-quality virgin
It is estimated that the potential feedlot market timber, the demand for laminated stock is gTadually

• for molasses in Montana could be met with the increasing. Advances in glues and gluing tech-

processing o£ 15 tons of wood waste daily. If wood niques also open new possibilities [or edge-gluing
molasses is used extensively for range feeding of narrow boards together to make wide ones to meet

b cattle and sheep sometime in the future, however, customer specifications.
j the Montana market for the molasses would rise There is some possibility of making panel sheath-

far above one million gallons yearly, possibly to the ing from lumber to compete with composition

point where the demand could not be met by wallboard. Much ot_ the lumber shipped from
processing even 200 tons of wood waste daily. Montana is later cut up to remove the knots and

The sawmill industry is giving more attention to defects in order to produce clear, small pieces. It
the matter of remanufacturing and byproducts, might be profitable to do the cut-up work before

Some mills have enlarged their operations by selling shipment to avoid the freight charges on material

tess of their output as lumber and diverting part of later discarded.
it to making boxes, window frames, etc. The re- Plywood mills, though they compete with saw-
manufacturing process in some instances more than mills for high-grade logs, are another means o1_

doubles employrrmnt. For example, lumber gives making effective use o£ timber. By peeling or slic-
18.4 man-hours of employment per thousand board ing a log rather than sawing it, a high-value prod-

feet of production: boxes and shook, 29.9 hours; uct can be made with less waste. Thus, to the
window frames and sash, 42.4 hours. All three fig- extent that plywood mills can be operated without
ures include the labor from tree to finished unduly encroaching upon the lumber industry,

product, they will be a worth-while addition to the indus-

) One of many other products that can be made trial picture.
• is laminated wood. The war-time difficulty of
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The Timber Management Task
-._-,r-

ONTANA'S commercial forest is adding southward, causing havoc in timber stands until
wood at an annual rate of 38 board feet per 1933 when it subsided. As the result, insect losses
acre?" As already pointed out, this net- from 1910 to 1944, inclusive, mounted to 12.8 bii-

growth rate is not at present a limiting [actor in the lion board feet. Most of the timber killed was
timber cut because there is an excess of mature lodgepole pine, but much ponderosa pine was also
timber. It is significant, however, because it is an lost.

unsatisfactory yield in terms of the capacity of the In those areas heaviest hit by insect epidemics,
forest to produce. In the long run, as the older, the effect was catastrophic. For example, the
stands are cut over, the growth rate can be greatly beetles killed 85 percent of the mature lodgepole

increased. A realistic goal is an annual growth of 85 pine in Ravalli County, causing destruction which
board feet per acre, but to reach it involves con- in places was ahnost as complete as if those areas

siderably more than liquidating old stands. It will had been swept by fire. It is estimated that 25 per-
require both reduction of present heavy timber cent of the ponderosa pine saw timber in that
losses and conversion of the forest to a condition county was also killed. Although the lodgepole
where it can produce maximum growth, pine thus lost had no high commercial value, tile

resulting jungles of fallen trees have been a fire
Reduction of Losses hazard and have rendered some areas unsuitable

[or grazing. Even more serious, from the stand-
In 35 years, 1910-44, mortality in Montana's

forests amounted to 25_6 billion board feet. Half point of commercial value is the loss of the large ,,_|

of that loss was caused by insects, one-fourth by volume of ponderosa pine. 'qJ
In addition to the losses caused by the mountainfires, and the rest by diseases, windthrow, suppres-

sion, etc. The loss in those 35 years exceeded the pine beetle, many other insects have been respon-
cut by 26 percent. Even more startling is the fact sible t'or a constant, heavy drain on all timber
that for every 100 board feet of saw timber added species. While these losses are not as spectacular

to the commercial forest by growth, 88 board feet ,_s the epidemic ones, they are widespread and have
died. already killed manv million feet of timber.

Figure 34 shows the trend of insect losses in

Insects Montana [or four decades. During the period
1921-30, bug-infested timber was dying ax the rate

While some losses have been caused by defoli- of 500 million board feet a year. During the period
ators that apparently work upon trees of all ages 1941-44. the annual mortality declined to 200 rail-
and vigor, the principal infestations of the past lion board feet. l)ut the r:_te ot loss is believed to

half century have been by mountain pine beetles have risen since then. Unlike fire losses, the down-
that attack ripe timber. An outbreak of this beetle ward trent[ ot damages bv insects after 1931 was in
was reported on Flathead National Forest in 1909. no wav the result ot inan's efforts. It was due to the
During the following years the epidemic swept

r_atural cycle of insect attacks. Up to July 1, 1950,

_'The growth and drain comparisons in this section are a total o[ oiflv ._570.000 had been spent to combat
mainly confined to saw timber to avoid confusion. However, insects in ,Montana. Twice that amount is spent
the story is in general the same for all timber. Growth and for fire control in a single year.drain data for both saw timber and all timber are in the

appendix tables, p. 63. Timber stands are not static. If man does not
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1' of the nineteenth century some prospectors took

i - advantage of that fact and set fires to clear the

TREND OF ANNUAL TIMBER ground to make prospecting easier. The peat con-

"'t) LOSS DUE TO INSEGTS  ag,atio,,sof 1910 made it plain, however, that! even without the assistance of incendiarists, fires

_ MONTANA were a major menace and a big job of controlling
6oo_ them lay ahead if there was to be much timber

_, available for cutting in the future. The effort to

;" _ blanket the public and private forest land of Mon-
tana with adequate fire protection started shortly

"_ _ after the beginning of the present century. At that

i _ 4oo time several fire protection associations were formed
by private landowners, and these, plus the fire-

fighting organizations of public agencies, provided• some protect/on for most of the forest land.

'0o The dramatic story of a successful battle against
"_ great odds is seen in figure 35. '_ This record looks

even better when considered in light of the de-

clining purchasing power of the dollar, labor short-,q

ages, and other troubles which have plagued fire
• A A Jk

0 control agenciesin recent years.
There is no doubt that the downward trend of

fire losses is in large part the result of a constantly
better' job of fire control. Speed of attack, for ex-

FIGURE._4. ample, is an essential element in control. The
average time between the start of a fire and the

harvest them when they are ripe, insects and dis- arrival of the first men has steadily diminished.
ease will. That the infestation of mountain pine Lookouts, air patrols, a network of protection roads,
beetles reached the great magnitude it did from and more recently smokejumpers who are flown

) 1909 to 1933 seems to have been because a large by plane to many fires, have made possible this
part of the Montana timber was overmature, reduction in elapsed time.

As the mature forest is harvested it will be re- Fire control men caution against complacency,

placed by more vigorous stands, and losses due to lminting out that the decade 1940-49 was more
insects will probably diminish. However, under a favorable than usual from the standpoint of burn-

program of sustained-yield management, many ing conditions. The task of maintaining a good
years will be needed to complete the harvest of record in the face of rising costs and manpower

the mature timber, and insects may do a _eat deal shortages is a difficult one.
of damage in the meantime unless steps are taken
to control them. Diseases

Fire Of all _he diseases _ating away at the timber in

Old-timers will recall the conflagrations off 1910, Montana one has by its virulence pushed into the

the blackest year on record for the timber off the limelight. This is the blister rust of western white

-" Northern Rocky Mountains. In Montana alone the pine; which if uncontrolled can destroy young

great uncontrolled fires of that year killed 2.6 "Statistics for areas burned during the early years are not

billion board feet-about three times as much as available for all private and public forest land. However.

the gross annual saw-timber growth. Though losses the data presented here for the national forests show thegeneral trend. They include the burned area on all lands

in a single year have never again reached such a within the national-forest boundaries. The Forest Service

peak, they have often been high. is responsible for fire protection on an additional area out.
Montana's forests burn easily. In the latter part side national-forest boundaries.

Forest Resources of Montana 43

)

-4
,, , ,i



pine trees for poles, and a needle blight impairs

A_EA BURNED WITHIN THE the quality of some Douglas-fir stands t_or Christ-mas trees.

MONTANANATIONALF01 EST5o.,e,.
,,_a,,000 _c_Es 1910., 1949 ,,, 1948 much timber was laid flat by a big wind

on the Beaverhead National Forest. In the fall of

1949, a 100-mile-an-hour wind leveled a number
of stands of timber elsewhere. This blow and two

less spectacular ones in the spring of 1950 knocked

down approximately 200 million board feet of saw
timber on the Kootenai and Flathead National

Forests alone. Damage of this sort has been occur-

ring at irregular intervals throughout the history of
the stands.

As timber grows and individual trees require
more room, stands are thinned out by crowding
and shading. Since only the suppressed trees are

affected, this loss is not spectacular. It is however,

364,000 ACRES an important part of the mortality. Snow, ice, and
winterkill occasionally cause loss-sometimes spec-
tacular. In a few instances timber on entire drain-

150,000ACRES
ages has been killed by adverse winter weather.

53,000 ACRES

1910-1919 1920-1929 1930-1939 1940-1949 Present Mortality

Although progress has been made in protecting
Fmtmz 35. Montana's forests from fire and insect losses are

lower (1951) than in some past years, it is disturb- I
stands in a matter of a few years and eventually ing to realize that a substantial part of the gross tim-
eliminate this highly prized species. Though only bet growth is still being lost. In 1949, gross annual
2 percent of the commercial forest is western white growth for all timber amounted to 29I milIion

pine type, this species because of its high value cubic feet; 50 million cubic feet, or I7 percent of
is many times more important than the proportion this _owth, was nullified by mortality. Twenty-

would indicate. For that reason, a battle to con- nine percent of the saw-timber growth was nullified
trol the disease in western Montana has been by mortality (fig. 36). The timber mortality is not
under way since the early 1920's, and a study pub- a complete loss in that some use is made of dead
lished in 1948 affirmed the desirability of contin- wood. However, the annual loss o{ timber is six

uing the fight against this disease (6). Up to July times greater than the annual cut of dead timber,
1, 1950, approximately 2½ million dollars was spent

in Montana for control work. Currently 63,000 ,-t More Complete Protection Program
acres of white pine land in western Montana is
under protection from blister rust. This is about The first order of protection in Montana's for-

40 percent of the area that should be protected, ests was to curb fire. Thinking and attitudes about

There are other diseases and parasites of eco- forest fires in this region have gone through a long
nomic importance. Among them are several wood evolutionary process. For a time the question was

,: rots. Three different species of dwarf mistletoe argued of whether or not fires on remote noncom-
i impair the quality of western Montana Douglas-fir, mercial land should be fought. Experience has

cause the top-dying of larch, and deform and kill given the answer. Now it is generally agreed that

lodgepole pine. A stem canker culls many lodgepole the soundest policy is rapid control of every fire no
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ket. Thus, the matter of increasing industrial de-

velopment to secure complete utilization is of pri-
SAW'TIMBERGP,OWTHAND ma yimportance in managing Montana'sforests.

MORTALITYIN MONTANA OossCro,h
If it were possible to eliminate mortality losses,

• . OUT OFA GROSS the net annual saw-timber _owth in S[ontana
: ANNUALGROWTHOF would rise from 38 board feet an acre to 54 board

• i 849 MILLIONBOARD feet. Even then, however, the net growth would be
_' 'FEET below the desired rate. I[ the net annual growth
! of the average acre is to be raised from 38 board

! 243 .,/_Zc_z('6_',_ i feet to 85 board feet, gross growth will have to be

., fiOt_y_7_o3 '_ _ increased at the same time losses are being reduced.
i ,

/,ZdZ__Z2_' _ Merely to say that the gross forest growth in
Montana should be increased gives no idea of the

ff'l_z_d_'_ "_i;f_a_f dimensions or complexity of the task ahead. To

increase the gross forest growth involves all of the
things a forester generally includes in the term
"silviculture." Some forest lands are so overcrowded

.._et2C/Z_/-_Z_ ff¢_ that the trees have stagnated. Other areas are under-

_//_C_{,_E _Xg,*,/--_ stocked. Some are deforested. Many trees have
_)_ 6Ot__¢¢{;,_, passed their prime and are growing slowly. There

are too many of some sizes of trees and too Pew
_a_/ee_ i of others. Less desirable species are gaining ascend-

ency over preferred species. A major part of some
of the older stands is cull trees that contribute

nothing in the way of growth but compete for

space with normal trees. The task of forest man-

agers, therefore, is to correct these deficiencies with
;_ Fmums8,6. the objective of developing a fully productive,

-_ vigorous, fast-growing forest.

matter where it occurs. With that policy dearly The larger problems of management arise from
defined, the effort has been directed toward carrTing the advanced age of much of the timber. In western .
it out and the problem is being tackled aggressively. Montana, for example, stands on 45 percent of the

During the 1930's an all-out effort was begun commercial forest are over 120 years old. Many of
to suppress blister rust. The lack of an equally the trees in these stands, in addition to being poor
forceful attack on the other enemies of the forest, risks, are _owing very slowly. Yet they should not

particularly the mountain pine beetle, has been all be cut at one time or there will be a shortage

the principal weakness in the protection program, of large timber while younger stands are g-rowing
Reduction of losses from the present level requires to maturity. The conflicting objectives of spreading
a well-rounded attack, the old timber for a sustained yield and cutting it

Postponing the mortality of mature trees by con- before it dies require a calculating eye on each

trolling insect attacks is profitable only to the ex- tree to determine its life expectancy.
tent that the timber saved can be utilized before Hand-in-hand with the problem of managing

a recurrent infestation. For example, if mountain these old stands for a sustained-yield cut to offset
pine beetle control is to pay, the control should the shortage ot_ intermediate-age timber in the next

be followed by utilization of the susceptible trees, few decades, is the one of securing ample reproduc-
In the past it has seldom been practicable to obtain tion of the desired species (fig. 37). Studies in the
prompt utilization, because lodgepole pine and ponderosa pine type, for example, show that this

several other species have had only a limited mar- species reproduces best in stands of 3,500 to 5,500

Forest Resources of Montana 45

\ /" ...............



r

FxGu_ 37.--A, A stand oj dead and de-

cadent ponderosa pine saw timber

amply stocked with the wrong species

of reproduction (Douglas-fir). B, In
this stand there is a minimum ot

decadent timber, a good distribution of

age classes, and ponderosa pine is suc-

ceeding itself. The long-ru n silvicul-

tural problem is to convert the ponde-

rosa pine area in western Montana to
the condition shown here.
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board feet an acre, but that much higher saw-timber stocked with trees. Planting of some this area is

yields in the coming few decades can be obtained desirable. So, also, is interptanting of some under-
by leaving a _eater volume per acre?' To further stocked stands. Any considerable expansion in the

or_ complicate matters, silvicultural methods must be planting program will require the development of
designed to prevent Douglas-fir from taking over more nurse_ facilities.
ponderosa pine and larch stands, grand fir from To the complexities involved in stepping up the

encroaching on western white pine, alpine fir on growth rate may be added the difficulty of ade-
spruce, etc. quately dispersing timber operations. Most forest

Overcrowding of trees is a common failing of stands in Montana have some trees that should be
" Montana's coniferous forest. Because of this ten- cut and others that should be left to grow. The

dency, many stands become stagnant, and growth timber ready for harvest, therefore, is widely scat-

"t is held down. Thinning is the most elementary type tered. In contrast, utilization has been unduly con-
of management for such stands, yet little of it has centrated. Vigorous timber in accessible areas has
been done. More needs to be done. However, if a been logged, while more remote timber ready for

large-scale thinning operation is to be successful, harvest has been going to waste.

markets must be found for the small trees cut in The Montana situation is a prime example of
the process. Even with a large part of the cost re- the need for close correlation between the silvi-
paid by immediate returns, some of the thinning cultural and utilization phases of management.
will be in the nature of a long-time capital invest- The industrial possibilities discussed in an earlier
ment. section will not be realized unless protection and

In contrast with the generally good stocking of other management measures are so intensified that
the forest, there are a few denuded areas that have g-ross g-rowth is increased and mortality reduced.

restocked only partially or not at all. One-half On the other hand, more complete and better dis-
million acres of commercial forest in Montana are tributed industrial use of the timber is required
deforested, that is, they are less than 10 percent if the objectives discussed in this section are to be

1. ROE, ARTHUR L. CRow'r_ OFSE__rCTIV'_L',"cur PONDEROSAfully effective. Cutting of trees is in reality just as
PINESTANDSIN "rH_UPPrRCOt.UMBrABASIN.U. S. Dept. Agr. much a part of management as planting and insect
Handb.39,1952. control.
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A Development and Management Program
-- -_..

__ .........

LTHOUGH it is reasonable to look forward all of the traffic that would come with [uil utiliza-to continued progress in forestry and forest tion of the forest resource. A large proportion of
, utilization in Montana, we must remember the present road system was built for fire control

that even after a half century of effort we have purposes at a time when it was necessary to get

accomplished only part of the tremendous job of maximum mileage for the limited funds available.
putting 15.8 million acres of commercial forest to This, in many instances, accounts [or the inade-
sustained use. After half a century, industries are quacy of such roads for other purposes. The 5,300

still using only part of the timber available to miles of existing road which need to be rebuilt
them. Trees that Nature took a century or more or replaced and 5,400 miles of entirely new road

to g-row are still dying and falling to the ground which need to be constructed would cost over 125
unused (fig. 38). Much more needs to be done to million dollars.

convert the forest to a well-managed, fast-growing During the decade 1939-48 approximately 7 mil-
one. There is need for an adequate program for lion dollars was spent by the Government on the
opening up the forest so that it can be used and construction of a basic-road system within the
managed, and for all owners to exert more effort boundaries of Montana national forests. At that

• toward improving and increasing timber yields, rate, it would take 150 years or more to complete
the job. Although not all of the roads are needed

More Roads Are Needed immediately, the major part of the basic-road net-
Timber cannot be used unless there are roads work should be completed in the next 20 years.

over which it can be taken out. We are reminded Obviously, tt_e longer the delay in completing the _]_
of this almost every time the necessity arises for network the longer industrial and forest develop-
salvaging trees damaged by a bad fire, insect attack, ment will be retarded and timber wasted.

• or blowdown (fig. 39). The amount of loss from

such catastrophies depends upon how much of the [ntensifying Public Land Management
, damaged timber can be salvaged. However, salvage

is only one _aspect of the transportation problem. In Montana 76 percent of the forest land is
Without a well-developed road system, full and managed by State and Federal agencies. Thus, a

' balanced industrial expansion is impossible. With- major part of the responsibility for future handling
out adequate roads, the management objectives dis- and development of the forest falls directly on the
cussed earlier are quite academic, public. The following tabulation shows the forest

The existing road system is not adequate, irt the landownership in Montana:, Commercial

national forests, for example, the basic _keletal aa lo,,_t lo,es_
Public ownmship: (million acres) (million acr_)

network :_ required for proper administration is National forest ........... 13.9 9.0
estimated to, be 12,300 miles. In 1950, only 6,900 Indian Service ............ 7 .8
miles of that road were in existence. Although the Public domain ..................... 7 ,6

entire 6,900 miles are good enough to serve the National Park and other Federal ...... 1.0

purposes for which thev were constructed, only State ............................... 7 .8' County and municipal ........... 1 .I
1,600 miles are of sufficiently high standard to car_

_r This is best described as the main arterial system from Total ....................... 17.1 10.9

which logging, mining, and other local roads branch. It is Private ownership ........... 5.3 4.9

only a fraction of the total road mileage required on the
Montana national forests. All o_nerships ...................... 22.4 15.8
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.... _--.: ........... """-"' The State of Montana is in the forest-manage-

-. - ment business because of the land _ants it received
a

:. . . _ _ ,., from tile Federal Government for financing schools

,li _ and other institutions. Six million acres, mostly
k_ - g-rassland, were thus acquired. The State at present

owns 658,000 acres of forest.

" The Indian Service, Department of the Interior,
_1,.,000 acres of forest land actually be-- manages" o

.... , _: longing to the Indians on seven widely scattered
•-" reservations.

The National Park Service manages 933,000 acres

of forest for the purpose of preserving f6r recreation
"_ . ,,._1 outstanding scenic and wildlife attractions.

" The Bureau of Land Management handles 700,-"
000 acres of public domain forest left over after
homesteaders had made their selections and various

( _ants and withdrawalshad been made.
Counties hold 81,000 acres of forest that they

. . :- acquired through tax delinquency and by other
; means.

The Forest Service manages 13.9 million acres

• .- of forest land in II national forests, or 62 percent
of the forest area of Montana.

; ., ., All together public agencies manage 17 million

, .... . acres of the 22.4 million acres of forest land in
_ .. Montana--76 acres out of every 100. Over the
": " -.- ...... United States as a whole, only 34 of every 100 acres

-_-,_ ' are publicly owned or managed. It is especially

..." significant that a major part of the forest in Mon-, tana was retained in public control, to assure a
higher type of management than it was expected

to receive if parceled out to individuals and com-
panies. How well has that objective been realized?

On the credit side of the ledger may be listed

several important facts. Public agencies have taken
the leadership in wild-land conservation. An un-
broken wilderness, much of which is difficult moun-

tain terrain, has been tamed to the point where
fire losses have been _eatly reduced. Satisfactory

- working procedures have been set up for selling
timber, leasing range, and handling other busi-
ness. A survey of forest management practices in

1944, made by the Forest Service in cooperation
_,, with the State Forester and other agencies, indi-

,,.46,,s_a cared that the over-all situation with regard to

Fmtraz 38.--.4 20-inch, four-tog ponderosa pine killed by cutting practices on public lands was_ favorable.
insects. The death of this pine nullilied one year's growth Looking at the public lands from the standpoint
on 8 acres. Trees like this one are mute evidence that of what need_ to be done, it is obvious that a big

lull industrial use is not yet being made of Montana's job lies ahead. Cutting practices can still be im-
timber, proved; this is true on some types of holdings more
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FIc_ 39.--A blowdown area on the Kootenai National Forest. Timber loss from this and other destructive [orces can be _
. kept at a minimum only i/ there is an adequate road network to permit salvage.

than on others. The timber cut on public lands _tZ203 miili_)n I_oard feet in 19_8. As pointed out
has climbed steadily for a number of years, but earlier, the 19-18 cut was considerably below t}_c

it can climb higher even though the opportunity conditional allowable cut for the national forests.

for expansion is not uniform. As already pointed It is apparent that the time has arrived when
out, State-owned forest lands are being cut at a public forests should be more fully utilized. ['he
faster rate than can be sustained, the overcutting increased demand tor pttblic timber since W,)rtd

being especially heavy in ponderosa pine. The \Var II and the obviouslv declining private supplies

opportunity [or expanding the CUt is therefore on indicate that public tovest la,ads in ._,[otltalla lntlS[

the national forests, which constitute 82 percento{ carry much move ,3[ the production load iu the

the pubtic commercial forest, but are not being tutt_re than _t_cv i_ave in t!_e past..\iso, i_cavv
cut to capacity, losses that occul it] :_n undeveloped timber z'es,_tt_ce

For many >'ears the job ot/ wild-land management :u'e no Ion_;cr acceptable.
on national forests has been primarily a custodial P_blic Iand managing agencies in ._fontana ca_>
one of fire control, construction and mainte- not now ti111vmeet their responsibilities with regard

nance o_ improvements, etc. There was, in fact, dur- to timber.produccion, watershed protection, graz-

ing the depression years a deliberate and considered ing, etc. The difficulty of proper management and
effort to withhold public timber to avoid depress- utilization because ,)f an inadequate road system

ing the timber market. The national forests of has atreadv been mentioned. White this is a para-
Montana, theretEore, entered World War II with mount problem, it is not the only one. There is

a cut of roughly 62 million board feet a year. In need for a substantial capital investment in these

response to the timber needs o[ the war and post- lands. Some of that necessarv capital investment
war period cutting was accelerated, reaching a high should be used for buildings, fences, and other
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physical improvements: some for planting, stand had 832,000 acres certified as tree farms?" This is
improvement, erosion check dams, etc.: and some significant as evidence that these owners intend
for the acquisition_ of land uneconomic for private to practice good forest W on part of their holdings.

_ownership. The small private-forest holdings in Montana
Although, protection, road building, and other differ from the large holdings in two main respects:

, similar activities on public forest land need to be (1) They are more accessible and closer to the

- i accelerated, the scale of these activities is much valley floor, and (2) they have been more heavily
closer to the ultimately desired level than are the used. Figures to illustrate the latter point are avail-

.,,. actual timber-growing phases. There are the equiv- able only _or western Montana. Approximately 23
alent of about 42 _ull-time foresters engaged in percent of the small private-forest area in that part
timber-management activities on Montana national of the State contains saw-timber stands. Almost

--- forests. This means that each forester has the re- 60 percent of the large private area bears saw-tim-
sponsibility for the timber-management work on l)er stands. It should be borne in mind that these

200,000 acres, figures in no way indicate the rate of cutting. Many

Experience in the South indicates that it is acres ct, t over by the large companies were later
profitable to employ one forester for 5,000 to 25,000 sold to small owners, primarily for grazing purposes.

acres of commercial forest. That intensity of timber .ks in many other sections of the United States,

management is not considered feasible in Montana the most critical and perplexing part of the forest
because of the lower growth potential and other situation involves the small private owner (19).
factors. Nevertheless, the effort put into timber "Fhere has been relatively little good forestry on

_owing on Montana- national forests should 1)e very _mall timber holdings in Montana and few signs
much greater than it is. This is also true of State of improvement. _'or example, only 35 of them
forests and other publicly managed lands, were classified as tree farms at the end of 1949.

I'his is less than 1 percent of the number of small

Intensifying Private Land Management forest properties.
Several factors contribute to the poor showing

Only one-fourth of Montana's forest area is priv- ol/ the small private owner. No doubt the most im-
ately owned, but when proper account is taken of

portant one is the time element, that is, the long
quality, private holdings are more important that waiting period involved in growing trees, which
this percentage indicates. Ahnost one-third of the contributes to a lack of financial incentive. Very

commercial forest land, and an even larger per- often the small owner's pressing need for money
centage of the most accessible and productive land,

tempts him to skim off all of the value and forget
is privately owned. The many properties that make
up the private forest vary in size from a _ew acres about the future. Unfortunately, in most instances

properly managed young stands have no greater
to hundreds of thousands of acres. Four companies, market value than poorly managed stands at the
each with holdings of 150,000 acres or more of ' '

commercial forest land, own about 55 percent of present time.Good management in this region i_ further

the private forest in western Montana. handicapped bv economic problems already dis-
Large private owners contribute to the over- cussed, which make it impractical to fully utilize

cutting o_ saw timber in western Montana. They the timber. "-[hen. also. many small properties uot

therefore have a major responsibility aloug with connected with farms suffer the handicap of size.
the State and small private owners to bring the They are too small to be anything but a side line,
cut, particularly of ponderosa pine, down to a level and as such they are neglected.that can be sustained. While there is some excellent

The absence of notable progress or hopeful signs
forest management on large private holdings, the

over-all management record of these owners is still _ The tree-farm movement, sponsored by the Western Pine
not satisfactory in that the requirements for sus- Association in this region, came into Montana in 1947. It is

_/ tained yield at a high level are not being met. One effort by industry to improve forest practices in the United

t of the bright spots in the Montana forest_ situa- States. Tree farms have been described as follows (3): "A

tion today, however, is the very encouraging signs tree farm is generally defined as 'an area of privately owned
; forest land dedicated to the growing of forest crops for com-

of progress so far as large private-forest manage- mercial purposes, protected and managed for continuous

ment is concerned. In 1949 the four large owners production of forest products.'"
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on small private holdings makes it plain that such exchanges of land with the national forests. How-

landowners should receive more attention than ever, only one-third of the State timberland, 22_'2,000

they have been getting. Public agencies and the acres, is concentrated in seven fairly large units
tree-farm movement have so far made small gains which have been set up as State forests.
in this field.

Area o/ State-awned land
It has been said that when good forestrv is State forest: wJthinState/oreat$

(acres)
profitable for the private owner he will practice Coal Creek ............. 20,000 "

good forestry. While this statement greatly over- stillwater ............................... 90.000
simplifies the case, it has a large element of truth Swan .................................... 42.000
in it. Certainly, the primary stimulus to private Thompson River ........................ 30,000

Clearwater .............................. 18,000

endeavor is the opportunity for profit. The recent Lincoln ................................. 8.000
forestry progress among large private owners is Sula .................................... 14,000
largely due to the improved economic outlook

for long-term forestry enterprises in the State. Not- Total ................................. 22..'2,000

withstanding, one of the handicaps that the people The rest is scattered throughout the State in small
of Montana must face is that the margin for profit- tracts, usually of 640 acres and less. Even within

able operation is and perhaps always will be much the State forests, State lands are far from being in
narrower here than in most other timber-produc- solid blocks. The Forest Lands Advisory Commis-
ing areas of the United States. That handicap sion points out (12)" "Since, however, most of the
makes it difficult for private owners to do all they timber and /and within the boundaries of the

should, in a forestry way. Therefore, while private majority of these state forests-are privately owned,
forest owners have an obligation to handle their the State forest idea is little more than a name."

lands properly, they need public help. The Northern Pacific Railway was given alter-

. Public effort to encourage private forestry and nate sections on a strip 40 miles wide, paralleling its
make it profitable has been piecemeal and inade- railroad tracks through Montana. _' One result was

quate. There are several ways the public can help a checkerboard ownership pattern that still exists
private owners to increase timber yields, and thus in some localities (fig. 40), and creates innumerable

employment and income: (1) Provide education problems of development, management, and utiliza-

and technical on-the-ground guidance. (2) Provide tion. Because a large part of the railroad land was
other assistance such as credits. (3) Relieve burden- sold to other private owners at the beginning of
some conditions, such as discriminatory taxes. (4) the century,, the problem of intermeshed ownership
Prevent owners from abusing their properties. (5) affects more than the Forest Service and the North-
Manage public lands in such a way as to favor ern Pacific Railway.

and facilitate proper management of private lands. Homesteaders could go wherever they wished on
the public domain when it was opened to settle-

Improving the Ownership Pattern ment. Many of them staked their claims in timber

areas where the economic odds have been against
To say that the ownership pattern of forest land them and where, in some cases, their holdings have

grew in a haphazard fashion is an understatement, impaired the administration of surrounding lands.
The net effect of the various alienations and with- After the various selections, _ants, and with-

•drawals from the public domain was in places a ,.irawais had been made from the public domain,

scrambled ownership situation which greatly corn- the Bureau of Land Management of the Depart-
plicates forest management, ment of the Interior was given the responsibility for

A map plotted with the original grants of land administering the remainder. This land is widely
to Montana for schools and other institutions scattered over the State. Ownership data for western

would have the appearance of being peppered by Montana, collected during the middle 1930%

a shotgun. The organic Act of the Territory of showed that there were 201,000 acres of unap-
Montana. for example, gave the State sections 16 propriated lands in that part of the State in 799
and 36 in every township for the support of the separate tracts. The average tract was 252 acres.
common schools. The State was able to consolidate

_ When the alternate sections given to the railroad were

a few blocks when the original selections were made already occupied it had the privilege of selecting an equal
and there was some consolidation later through area of land outside the strip.
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was stopped by an informal ruling of the Attorney

OWNERSHIPOF A PORTIONOF General that land exchanges for this purpose are
THE SWAN RIVERDRAINAGE unconstitutional (13). This difficulty can appar-

T,

(_ ently be overcome bnly by submitting the matter
to the vote of the people through a referendum.

The awkwardness arising from intermeshed hold-
ings can be corrected to some extent by land ex-

. changes between owners. Since 1947 the Northern
Pacific Railway and the Forest Service have been

unscrambling their holdings by this means.
Acting under authority of the Taylor Grazing

Act of 1934, the President withdrew all public
domain lands from location, settlement, and entry,

pending classification. They can no longer be dis-
posed of unless classified by the Department of the

Interior as suitable for disposition (15). A way
should be found to provide economical administra-
tion for parcels of public domain not reasonably
consolidated. Many of them near to or adjoining

major holdings of other public lands should prob-

INTERMINGLED GRAZING DISTRICTS

AND NATIONAL FORESTS
SOUTH-CENTRAL MONTANA

Obviously, such scattered holdings represent a very
difficult management problem.

East of the Continental Divide a major part of
the unreserved public domain is subdivided into
_azing districts handled by the Bureau of Land

Management. Since many of the gxazing districts
are interlocked with the national forests managed

by the Forest Service (fig. 41), this creates the
administratively questionable situation of two Fed-
eral agencies doing virtually the same job in a single
locality.

The handicap created by the ownership pattern
can, to a large extent, be overcome if action along
several different lines is successful. Some holdings

should be consolidated to facilitate their manage- m _t,o,o, _o,,, 0 s_c-,,._ _;
Gmzinq D_tnct , ..... a

ment. There is a particular need to do this in the ......

case of the widely scattered State-owned forest lands.
A consolidation process started several decades ago _mtr_ 41.
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ably be attached to these holdings for administra-

tion (fig. 42). PUBLIC DOMAIN LAND ADJACENT TO
Some of the handicaps of the.ownership situation NATIONAL FOREST LAND - WEST FORK ,,

can be overcome by cooperation among owners. OF BITTERROOT RIVER
Public agencies will find that they can often do
the greatest good by managing public lands in a
manner to facilitate the sound management of
private lands. An outstanding example of this is

the proposed cooperative sustained-yield agreement
_] between the J. Neils Lumber Co. and the United

States. In this instance the objective of pooling
resources is to make sustairied-yield management

by the company feasible. Thus the continued opera-
tion of a highly desirable manufacturing plant
for the sake of community stability is assured. Most

of the national forests are located atop mountain
_. ranges and stop short of the valley floor. Because

deep snows and rough topography increase the

problems and costs of seasonal logging, some of
these areas can be utilized more effectively in
conjunction with the more accessible lands of other

owners than as independent units.
~

A More Productive Forest

The forests off Montana have the capacity to
produce a far greater volume of wood than they

are now producing.There can be no doubt of that.
It is possible to nearly double the saw-timber

g-rowth. If these forests are made fully productive
and are fully utilized, the cut of all timber can --
eventually be raised to about four times the 1948 _ NationalForest o s

level. At the same time, employment could be _ _,b_,coo,,,o,.
L,,,,,,_'-'--]Other Owners

raised to an even greater degree by intensifying

manufacturing. F_ct_,_42.
How successfuI the State will be in taking ad-

vantage of the opportunity to fully utilize its forests ag_essively the forest protection, development, and
depends upon two factors. First is the factor of management jobs are tackled. Handling 15.8 mi!-
economic feasibility. As discussed earlier, Montana lion acres of commercial forest land properly is an
is a marginal area from the standpoint of timber enormous undertaking. ,-ks in any !arge _ndertak-

industries because ,)t :ransportation costs. How ing, many problems and complications are involved.
much the situation will change depends to a great These can be overcome only if private landowners,
extent upon the future relationship of timber State and Federal agencies, and the public under-

supply and demand for the Nation as a whole, stand and agree on objectives and responsibilities,
If it continues to be fairly hard for the country and then all do their part.
to meet timber-product needs, Montana will be able Much of the leadership should come from the

to make more complete use of its timber than it people of Montana. They must decide what they
would otherwise. The prospects _or increased tim- want the forests to contribute to the welfare of the
ber ;atilization are very favorable, State. Out of that decision should grow a program

The other factor in" the future situation is how for capitalizing on this golden opportunity.
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Appendix . .
.__ .............

Survey Methods pole, seedling-sapling, and deforested). This office "r
information was checked and adjusted in the field

Area in connection with the mapping of the cover in
areas for which such information was lacking.

Estimates of forest land were determined partly All forest land was further classified in the field

by complete survey and partly by sampling (table into commercial and noncommercial: the corn-
2). Complete-survey technique was used for the mercial into 3 stocking classes, 10 age classes, and

area west of the Continental Divide, four counties 5 site classes. Black and white maps made from
east of the Divide, and other areas east of the office tracings of the completed overlays were
Divide which are reserved, such as national parks, colored to emphasize type, commercial character,
For the State as a whole, approximately 54 percent and stand-size classes. Other subclasses were dif-

of the total area was classified as nonforest zone by ferentiated by symbol only. A vellum overlay de-

reference to aerial photographs or by field recon- lineating 8 ownership classes was fitted to the
naissance. Twenty-seven percent was covered by colored base. From this combination the area of the

complete surveys; 19 percent by sample surveys, various cover classes within each township was
Taauz Z-Area of Montana forest land surveyed, by classof determined either by the use of zylonite shields

land and survey method lined in 10-acre subdivisions or by planimeter. The

Cla,, of land Complete Sampling Factored Total area determinations were tabulated by sections and
,u_r ! ,ur_ey..... o,,_[, checked against official Land Office totals for sur- (T_o_a.d Tllou,arulTl*ouaand 77_ouaan4 veyed areas. For unsurveyed areas the summations

Co=merci**........ 9,SS2 S,st, ......... IS,zs6 were checked against the planimetered area of ideal- !

Nonco,--,°_cial.. 2,629 1.4.4r ......... +,ozs ized townships as indicated on the lastest base maps.
_,,r,,ea ......... 2,szr .... '. .......... 2,sn For the area sampled, the population was classi-

Tot,l .......... 15,03St r, nl n,359 fled on 1-inch-to-the-mile base maps into three

230 l0 "'5012_s n,2s3 sample categories: (1) parts inside national-forestNonlore.t ............ , 10, l _ ,828

Tota,..,l d.,,e, ....... [ _),_6s I ls, 149 50,ns 9,,_'. boundar.ies, (2) parts outside national-forest bound-
aries for which aerial photographs were available

x The nonforest land originally was a part of the area to be samplat.
It was eliminated from _e survey area by means of aerial photogr_ at less than $2 per sample, and (3) parts outside

and field examination to increase _amptlng efficiency, national forest boundaries either not covered by

For the part covered by complete survey the aerial photographs or for which photo costs ex-
determination of _orest .area was as follows: Cover ceeded $2 per sample.

types were delineated and designated by symbols The three sample categories were further stratified

on transparent overlays fitted to the latest base into blocks of approximately 16, 49, and 100 square
maps in township units on a 2-inch-to-the-mile miles, respectively, by marking Land Office section
scale. Intensive private and public timber cruises, corners (or idealized section corners in unsurveyed
county land classifications, cutting records, fire areas) at 4-mile intervals in class 1, 7-mile inter-

records, and aerial photographs provided informa- vals in c/ass 2, and 10-mile intervals in class 3. These
tion for the preliminary classification o_most of the marked section comers or control points were trans-

area into nonforest and forest land, the forest land ferred to aerial index maps from which photographs
into 10 types as characterized by tree-species corn- were selected to give detailed coverage for a 2.560-
position, and into 4 stand-size classes (saw timber, acre segment (4 sections) centered on each control

56 Forest Resource Report No. 5 U. S. Department o_ Agriculture



point in class 1 and for a 640-acre segment. (1 sec- witness trees to facilitate future location and re-
tion) lying northeast of each central point in classes measurement.
2 and 3. The sum total of these segments con-

(_ stituted the sample. GrowthEach sample segment was examined on the For the area covered by complete survey, only

ground. All forest areas of each sample segment net growth was determined. Stands were divided
were classified and mapped by commercial character, into two categories: (1) "Nongrowing stands" in
forest type, stand size, stocking, age, and site classes, which increment was assumed to be offset by mor-
either on a vellum overlay or directly on the photo, tality and for which no growth was calculated.

graphs. In the office the area of the various cover This category consisted of all virgin stands of
classes within the samples was determined by dot ponderosa pine, larch, and Douglas-fir older than

or square counting, summarized by sample care- 200 years, and virgin stands of all other species
gories, and multiplied by the appropriate factor, older than 160 years. (2) "Growing stands" in

which experience indicated that increment gen-

Folume erally exceeded mortality. This category included
uncut stands of ponderosa pine, larch, and Doug-

For the area covered by complete survey, board- las-ffr up to and including 200 years, uncut stands of
foot estimates for saw-timber trees in saw-timber other species up to and including 160 years, and

stands were derived from: (1) national-forest partially cut stands of all types regardless of age.

cruises, (2) other public and private cruises ad- A.verage net growth per acre by type, stand size,
justed to a common standard by factors based on age, stocking, and site classes was derived from
check cruises, and (3) ocular estimates made by modified normal growth tables. Modification of

field men while mapping cover types. Cubic-volume normal tables was based on actual net growth as
estimates of saw-timber trees in saw-timber stands determined from increment borings and mortality

were calculated from board-foot volumes by the tallies on 375 1/5-acre sample plots covering the
use of ratios based on wood-scale studies, range of age, stocking, and site classes within types.

The volume of pole timber in saw-timber stands Gross and net growth for the area sampled were
was derived from mean-acre volumes by types, based derived from increment borings of sample trees

on check-cruise tallies. The board- and cubic-foot and mortality tallies on each sample plot measuredvolumes in stands other than saw timber were cal- for inventory purposes (see discussion of Mortal-

culated from modified normal yield tables. Yield- ity). Size of the sample measured for growth varied
table modifications were based on 411 1/4-acre from 1/500 acre for trees 5.0 to 10.9 inches d.b.h.,

samples measured throughout these stands at 2-mile 1/50 acre for trees 11.0 to 24.9 inches d.b.h.,
intervals along roads and trails. All board-foot to 1/5 acre for trees 25.0 inches d.b.h, and larger.

volumes, initially calculated in terms of Scribner Radial growth was determined for the 10-year
rule, were converted to International 1/4-inch rule period preceding the date of field examination.
bv means of factors derived from mill-scale studies. Radial growth was converted to volume growth by

For the sampled area, total volume was derived subtracting the reconstructed volume of sample
from mean-acre volumes and area by sample class, trees 10 years ago, taking into account changes in

_orest type, stand-size, and stocking classes. Mean height and bark thickness as well as diameter, from
volumes were based on tree tallies on 2,713 1/5-acre current sample-tree volume.

permanent sample otots--a cluster of 2 or 3 plots Sample trees were divided _nto two classes: (1)

in each sample-area segment containing commer- ingrowth trees, those that either developed from
cial forest land. Three.plot clusters were measured sapling into pole size or _ew out of pole size into

in sample class 1 and two-plot clusters in sample saw-timber size, and (2) main-growth trees, those
classes 2"and 3 (see Area discussion). Within a that remained either of pole size or of saw-timber

; cluster, plots were spaced 5 chains apart, the initial size during the growth-study decade. Total in.
, plot being 2 chains in a random direction from _owth was derived by multiplying the mean in-J
l _lle control point o_ that sample-area segment. All growth per acre by the appropriate area by type,

] plot centers were staked and referenced to 2 scribed stand-size, and stocking class. Total main .growth
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was calculated from simple growth percents (as curacy and uniformity of standards in the classi-

determined from the relationship of sample-tree fication, collection, and compilation of sample data
volume and sample-tree growth by type, stand-size, by field checks, by a continuing program of train-
stocking, species, and diameter-class groups) and ing, and by cross checks in the office. /
total inventory volumes by the same stratifications. Sampling errors (standard errors), on the other
Net growth was calculated by subtracting mortality hand, do not involve human errors, but rather

from gross _owth. are theoretical measures of the reliability of esti-
mates based on the variability of sample measure-

Commodity Drain merits. They generally vary inversely with the

Commodity drain for both sampled and com- square root of the number of samples and directly
plete survey areas is based chiefly on the reports with the square root of the unsampled part of the

of producing or consuming agencies, with adjust- total population. Hence, they can be controlled by
merits for waste as determined from woods and altering either the number of samples, the size

mill-scale studies. Approximately 88 percent of of individual samples, or both.
the board-foot drain estimates were derived from Area estimates for the part covered by complete

a complete canvass of sawmills, pulp mills, pole survey have no sampling errors. For the part coy-
manufacturers, railroads, and mines. The remain- ered by sampling, the probabilities are 2 out of

der, consisting chiefly of drain for posts and fuel 3 that sampling errors are within the following

wood, was derived in part from production and limits:
sales reports, and in part from consumption ratios, e_ti,,_uaarea Standard error

(aztec) (acres) (percent)
i. e., fence posts used by size of farm. Total forest land .......... 7,321,000 -+-146,000 -+-2.0

Commercial forest land... 5,874,000 -,'-152,000 -4-2.6

Mortality Noncommercial and reserved

forest land .... ....... 1,447,000 -+-63,000 _4.4

Moi'tality in "growing stands" of the area coy- For the State as a whole, considering sampling
ered by complete survey was based on a tally of and technique errors for the sampled area and
trees judged to have died within the 10-year period technique errors for the area covered by complete
of the growth study. Mortality of "nongrowing survey, it is judged that actual areas lie between
stands" was derived by applying the mortality the following limits:
percent of "growing stands" to the volume of "non- M_lUon_,,e_
growing stands." Total forest land ............................ 22.3-22.5

Commercial. forest land ................. 15.7-15.9
Mortality for the sample survey was based on

Noncommercial and reserved forest land ....... 6.5- 6.7
a tally of trees judged to have died during the

last half of the growth-study period (5 years) on Volume
each 1/5-acre plot sampled for inventory. The
5-year mortality was doubled to obtain mortality In determining timber volume, the possible

for the entire growth-study period, sources of error, in addition to those cited under
"Area" and "Growth," include: inaccurate measure-

,qccuracy of Estimates ment of sample plots, tree diameters, tree heights,

.:Irea cull, and bias resulting from the improper construc-
tion. selection, and use of :tee-volume tables. All

tn determining the extent of varioui cover types reasonable effort was made to eliminate errors from
and stand-size classes, there are two possible sources these sources.

of error-errors in classifying the cover of the field Sampling errors for the area covered by sampling
samples and in compiling the field data" and are ___3.2 percent or +212 million cubic feet for

sampling.errors. The former result from mistakes the primary growing stock and --9.0 percent or
of judgment or technique and from the complexity -+-1,397 billion board feet for the live saw-timber
of the cover which often ._ades from one class estimate.

into another with no ciearty defined boundaries. Comparison of survey volumes and cutting"
It is seldom possible to evaluate such errors. An records indicates that the volume estimates for

effort was made to maintain a high order of ac- the area covered by complete survey are slightly
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low. Taking into account this indicated bias, and Comparison of 1949 and Earlier Estimates
the sampling errors of volume estimates on the At least six different estimates of Montana's

sampled area, the true volumes for the State as a timber resources have been published in the past

(_vhole are estimated to lie within the following (table 19). Differences between the 1949 and
',_limits: primary growing stock, 16 to 17 billion

cubic feet; live saw timber, 55 to 58 billion board earlier estimates are accounted for by sampling er-
rors in the statistics derived by sampling; :° tech-

feet. nique errors: variations in definitions, inclusive-

Growth ness, and standards of measurement; and actual
change.

In estimating timber growth, the possible sources The apparent increase in total forest and corn-

of error, in addition to those cited under "Area" mercial forest land can be at least partially ac-
and "VolumeT" include" errors in measuring in- counted for by changes in definition and inclusive-
crement cores, in reconstructing tree volumes, and ness. Prior to the completion of the systematic
in dating mortality. All practical efforts were made survey in 1949, onlv extensive estimates were avail-
"toeliminate errors from these sources. Growth esti- able for the area east of the Continental Divide.

mates for the area covered bv complete survey are Hardwood areas and volumes were desregarded en-

believed to be somewhat low. As mentioned under tirely prior to 1938. Furthermore, the present
: "Methods," the original g-rowth calculation for estimate of the commercial forest area includes a

that part of the State excluded approximately one- considerable area formerly classed as noncommer-
, third of the commercial area where stand volume cial. Volume estimates ot_ 1918 and 1925 include

was in a more or less static condition. It appears all forest land as indicated in table 19, whereas

now that there may actuallv have been some net later estimates are for commercial forests only. Part,
i growth in these stands in recent years, and perhaps all, of the apparent differences may be
, For the area sampled, standards errors of net accounted for by differences in definition of what

_owth are --'-8.4 percent, or 4-11 million cubic constitutes a saw-timber tree.

feet for primary growing stock, and -'-15 percent, For the foregoing reasons, a comparison of the
or 4-36 million board feet for saw-timber trees. 1949 and previous estimates provides no definite

Actual g-rowth for the State as a whole, indication of quantitative changes or trends. There

ncluding judgment estimates of _owth on stands have, of course, been changes in the character and
reviouslv considered nonproductive, is estimated distribution of the timber volume. It is particu-

to lie between the following-limits: larly evident that the proportion of the volume in
Primary growing l_ive saw.timber

stock tree, prized species such as ponderosa and western white
( milllo_, (million

_,4_/_t) to_a/,_e) pine is diminishing, and that-, the volume of these
Gross annual growth ............. 290--320 840--930 and other species is becoming less concentrated in
Net annual growth ............... 240-280 600-700 largeblocks. -

CommodityDrain Conditional Allowable Annual Cut
Estimates of commodity drain are based chiefly

on a, complete tabulation of production and con- The estimates of allowable annual cut presented
sumption statistics, adjusted for waste on the basis in this report are based on allowable annum drain
of woods and mill studies. Only 18 percent of _he caicuiat.olts, discounted approximately 25 percent

cubic4oot and 12 percent of the board-foot drain to allow t[or abnormal mortality and other factors
is based on sampling. However, the translation ot_ that may prevent utilization of total yields. They

production statistics into drain introduces an in- rest on the assumption that forest-management
determinable error. The commodity drain estimates practices and protection will be improved to the
for the State as a whole during the period 1939- point where the stands ot5 the future will be.

48 are judged to be between 90 and 100 million as productive as the ones being cut now.

cubic feet of primary _owing stock and between :°Approximately one-third of the forest area was derived
520 and 330 million board feet of saw-timber vol- by sampling, the remaining two-thirds from complete surveys
ume. _p. 56).
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They are predicated also upon ultimate utilization erring an influence on the climate or on the water
of the full area classified as commercial by the regime; (b) land from which the trees described

Forest Survey, utilization up to Forest Survey in (a) have been removed to less than 10-percent
standards, and salvage of such losses as may be stocking and which have not been developed for( .

caused by large fires, insect and disease epidemics, other use; and (c) afforested areas. The minimum
etc[ area for forest-land classification was 10 acres with

The allowable annual drain calculations were a minimum width of 120 feet.
derived for each forest type by the following -'-COM3,IERCIAL FORESTLANG.--Forest land which is

formula: (a) producing, or is physically capable of pro-

' ) ducing, usable crops of wood (usually saw timber),7A .+ 5A_ --r-3A_, A_ M_ (b) economically available now or prospectively,4P,

The coefficients 7, 5, 3, and 1 (implied) are and (c) not withdrawn from timber utilization.

growing stock weights for the respective stand-size NONCOMMERCIAL rOR_ESTLAND.--Forest land in-
classes based on the familiar triangular diagram capable of yielding usable wood products (usually

used to depict the growing stock of a normaI forest, saw timber) because of adverse site conditions, or
A-'area of saw-timber stands, so physically inaccessible as to be permanently un-
A,--_-areaof pole-timber stands. . available economically and not withdrawn for
A_area of seedling and sapling stands, special purposes.
A_---'nonstockedarea. RESERVED FORESTLAND.--Forest land that has been
A + A_ + A. + A_total commercial forest land area.

,t--number of stand-size classes, withdrawn from timber utilization through statute,
R--rotation in years, ordinance, or administrative order.
M =average volume per acre (by species)of current saw- Reserved commercial forest Iand.--Re-

timber stands-the "A" stratum, served forest land that otherwise qualifies
The rotations assumed were as follows: as commercial forest land.

Rotation in yeats
• -llr_e_ l_t_ Reserved noncommercial forest land.-

Forest tS_pe:x Montana Montana Reserved forest land that otherwise qualifies
White pine ........................... 120 ...

Ponderosa pine ........................ 150 160 as noncommercial forest land.
Larch ................................ 150 "'" "Forest Starld-Si:e Classes

Douglas-fir ............................ 150 200 ;_Lodgepole pine ....................... 100 140 SAW-TIMBER STANDS.--All stands with saw-timbe
Whitebark and limber pine ............... 140 trees of softwoods and/'or hardwoods having a

Spruce ................................ 120 120 minimum'volume of 1,500 board feet per acre,
Hemlock-grand fir ..................... 12() ...

Alpine fir ......... . ...................... 140 International ¼.inch rule.
Western redeedar ...................... 120 ... POL_-TIMBER STANDS.--Stands failing to meet the
Cottonwood ........................... 100 100 saw-timber stands specification, but at least 10-
Aspen and other hardwoods ............... 80 percent stocked with pole-timber and larger (5.0

_,No allowable grain w_ calculated for the c0uiferous woodland t_'_e, inches d. b. h. and larger) trees, and with at least

The allowable annual drain as derived includes half the minimum stocking in pole-timber trees.

only the final harvest yield, i. e., no allowance is SZH:_LIYGSANDSAPLINGS'rANDs.--Forest stands not
made for riormal losses ot/ which, under intensive qualifying as either saw-timber ,)r Dole-timber

management practices, considerable portions may stands, but having at least 10-percent stocking of

be salvaged, nor the possibilities of additional yields trees and with at least half the minimum stocking
from intermediate cuttings, in seedlings and saplings.

NONSTOCIZED AND OTHER AREAS NOT ELSEWHERE

Definitions GLASSlFIED.--Areas not qualifying as saw-timber,
pole-timber, or seedling-sapling stands.

FoC'est Land Classes
Forest Type Classes

FOREST L,_Nm--includes (a) lands at least lO-

percent stocked by trees of any size and capable of \'_fHITE HNE GROUP;
producing timber or other wood products, or ot/ ex- White pine.-Forests in which 20 percent
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or more of the stand is western white pine. INDIAN OWN_RSHIP.--Indian tribal lands and trust
Western redcedar.--Forests in which 50 allotments. Lands held in fee by the Federal Guy-

percent Or more of the stand is western red- ernment but administered and managed for Indian
(_ cedar and less than 20 percent is western tribal groups, or allotted in trust to individual
,',,v

whitepine: Indians.

PONDEROSA PINE.--Forests in which 50 percent or OTHER FF.DERAL OWNERSHIP.--Lands owned by the
. more of the stand is ponderosa pine and less than Federal Government not classed as national forest

20 percent is western white pine. or Indian.

LARCH.--Forests in which 50 percent or more of STATE OWNERSHIP.--Lands in State ownership.
the stand is larch and less than 20 percent is west- COUNTY AND MUNCIPAL OWNERSHIP.--Lands in

ern white pine. county or municipal ownership. "
PRIVAam OWNERSHIP.--Lands in private ownership.DOUGLAS-FIR.--Forests in which 50 percent or

more of the stand is Douglas-fir and less than 20 PRIVATE FARM OWNERSHIP.--Private commercial
percent is western white pine. forest land in farms, using as the definition of

LODGEPOLEPINE GROUP: "farm" the official definition in the latest Census of

Lodgepole pine.-Forests in which 50 per- Ag-riculture.
cent or more of the stand is lodgepole pine OTHER PRIVATE owNERssle.--Commercial forest
and less than 20 percent is western white land in private ownership other than farm.
pine.

Whitebark and limber pine.-Fores_ts in Tree-Merchantability Classes (Live)
which 50 percent or more of the stand is

whitebark and/or limber pine and less than Live SAW-TIMBERTUES.--Live white pine saw-
20 percent is western white pine. timber trees in which the merchantable portion is

SPRUCE-FIRGROUP: 40 percent or more of the total board-foot volume,
live saw-timber trees of other species that are atSpruce.--Forests in which 50 percent or

more of the stand is Engelmann spruce and/ least 50 percent merchantable by board-foot vol-
or western white spruce and less than 20 ume.

percent is western white pine. CULL SAW-TIMBERTREES.--Live white pine saw-

timber trees in which the unmerchantable portionHemlock-wand fir.--Forests in which 5O

percent or more of the volume, is hemlock exceeds 60 percent, and live saw-timber trees of
other species in which the unsound portion exceedsand/or grand fir and less than 20 percent

is western white pine. 50 percent of total board-foot volume.
Alpine fir.--Forests in which 50 percent or Sound cull saw-timber trees.-Live saw-

more of the stand is alpine fir and less than timber trees in which the unmerchantable

20 percent is western white pine. portion results from defect other than rot, for
HARDWOODS.--Forests in which 50 percent or more example, sweep, frost crack, extreme rough-

of the stand is hardwood species and less than 20 hess, fire scar, etc.
percent is western white pine. Rotten cull saw-timber trees.-Live saw-

CONIFEROUSWOODr.AND.--Open, scraggly commer- timber trees in which the unmerchantable
cial forests in which 50 _ercent or more of the aortion results from decay organisms.

stand is juniper, ponderosa pine, Douglas-fir, and Live pole-timber trees.--Live pole-timber
lodgepole pine, singly or in combination, trees of all species that are judged to be pros-

r pectively merchantable for sawlogs.

Ownership Classes Cull pole-timber trees.-Live pole-timber
trees of all species that are judged to be

NATIONAL-FORESTOWNERSHIP. -- Federal lands prospectively unmerchantable for sawlogs.
which, by executive order or statute, have been Sound cull pole-timber trees.-Live pole-

designated as national forests, purchase units, or timber trees judged unmerchantable now or
experimental areas, or have been placed under the prospectively because of defect other than
administration of the Forest Service. rot.
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Rotten cull pole-timber trees.-Live pole- timber trees from stump to a merchantable saw-
timber trees judged unmerchantable now log top. Tops vary by species and diameter class,

or prospectively because of rot. ranging from 6.0 inches for smalt trees up to 22.0

inches for very large rough trees. ( "
Tree-Merchantability Classes (Dead) Top PORTION.--The net cubic foot volume of

DUD SAW-TIMBEg TREEs.--Dead, standing or saw-timber trees from the merchantable sawlog top
down, saw-timber trees of all species having a to 4.0 inches inside bark.
merchantable volume of 50 percent or more of the LxvE POLE-TIMBER VOLU_fr..--The net cubic-foot

total board-foot volume, volume of live pole-timber trees from stump to a 4.0.

DEAD POLE-TIMBER rgEr_.s.--Dead, standing or inch top inside bark.
down, pole-timber trees of all species with 50 per- NET BO_FOOT VOLUME.--The board-foot vol-

cent or more of the cubic volume merchantable, ume of the sawlog portion of saw-timber trees, as
measured by International ¼-inch rule, after de-

Tree-Size Classes
duction [or all apparent and surmised defect in

SAW-TIMBER TREEs.--Trees 11.0 inches d. b.h. accordance with standard scaling practice.
and larger with one or more merchantable 16-foot NET CUBICVOLUM_:.--The total cubic-foot volume
sawlogs, discounted for unmerchantable material. Includes

POLX-TI._BER TR_Es.--Trees ranging from 5.0 the merchantable portion only of sound, sound cull,
through 10.9 inches d. b. h. and trees over 11.0 and rotten cull saw-timber and pole-timber trees
inches d. b. h. that do not contain at least one mer. and hardwood limbs larger than a 4.0-inch top

chantable 16-foot sawlog, diameter.
SEEDLING AND SAPLING a'REEs.--Trees below 5.0 NET ANNUAL GROWTH.--The average annual

inches d. b.h. change during a specified period in volume o[ pri-
mary, growing stock on commercial forest land

Miscellaneous Definitions resulting from natural causes. Gross growth is the
PRIMARY GROWINGSTOCK.--Net volume, in cubic increment before allowance [or mortality.

feet, of live saw-timber trees, and live pole-timber D.B.H. (DIAMETXRSREASTHIGH).--Tree diameter
trees From stump to a minimum 4.0-inch top (of in inches, outside bark, measured 4_ feet above
central stem) inside bark. average ground level. _]_

SVCONDngr GROWINGSTOCK.--Net volume in cubic COM_ODrr't PROOuc'rIoN.--The total output of.,
feet of all cull trees from stump to a minimum timber products during a specified year.
4.0-inch top inside bark, and limbs to a 4.0-inch CO_tODITV Dgnm.-The timber volume removed

diameter inside bark of all cull and noncull hard- from primary _owing stock as timber products and

wood trees, log_ng waste during a specified year.
ALL-TL'_, vot.uME.--The net volume of primary CONTgOL 1,OINT.--Land Office section corners (in

growing stock, secondary growing stock, and sal- unsurveyed areas idealized section corners as in-
vable dead trees, dicated on latest base map) used to locate and

SAWLOGPORTION.--The net board-foot volume, as define the boundaries of sampling strata and sample
measured by International ¼-inch rule, of saw- segments.

Trees Native to Montana
COmrEgS

Commercial species:
Douglas-fir ............................. Pseudotsuga taxifolia

Fir, alpine ................................. Abies Iasiocarpa
Fir, grand ................................. Ai grandis
Hemlock, mountain .................... Tsuga mertensiana
Hemlock, western ........................... T. heterophylla

Juniper, Rocky Mountain ................. Juniperus scopulorum
Larch, alpine .............................. Larix lyalli
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CoNzFm_s--Continued

Larch, western ........................... L. occidentalis

Pine, limber ............................... Pinus [texilis

Pine, lodgepole P. contorta var. lati[olia
Pine, ponderosa ............................. P. ponderosa
Pine, western white .......................... P. monticola
Pine, whitebark " P. albicaulis

i1

Redcedar, western ........................ Thuja plicata
Spruce, Engelmann .......................... Picea engelmanni

Spruce, western white ........................ P. glauca vat. albertiana
Noncommercial species: Pacific Yew ................ Taxus brevifolia

I'_RDWOODS

Commercial spedes:
Ash, green " Fraxinus penns'ylvanica vat. Ianceolata
Aspen, quaking ............................. Populus tremuloides

Birch, paper ................................ Betula pap'yrifera
Birch, water ................................ B. [ontinalis

Boxelder, inland ............................ Acer negundo var. interius

Cottonwood, northern black .................. Populus trichocarpa var. hastata
Cottonwood, narrowleaf ...................... P. angustifolia
Cottonwood, plains .......................... P. sargentii
Elm, American .............................. Ulmus americana

Willow ..................................... Salix spp.
Noncommercial species:

Alder, thinleaf .............................. Alnu.s tenuifolia

Chokecherry, black .......................... Prunus virginiana vat. melanocarpa
Hawthorn, black ............................ Crataegus douglasii "

Maple, bigtooth ............................. Acer grandidentatum
Maple, Rocky Mountain ...................... A. glabrum
Mountain-ash, western ....................... Sorbus sitchensis

Mountain-mahogany, curlleaf ................. Cercocarpus ledifoIius

Supplemental Tables

TABLE 3.--Land area by major classes of forest land, Montana, 1949

Class of land Western Eastern State
Montana Montana

1,000 1,000 1.000
Forest: ao'e_ .4ere# he1'e_t

Commercial .................................................................... , S, 909 6, 847 15,756
_[oncommercia[ ................................................................. 2. 512 I, 564 _:, J76

Reaerved :l t

Co m inertial ................................................................ 603 467 1,070
.'qoocommercial ............................................................. i 995 .1-62 1,457

I
Total ' , ! 1,598 929 2,527

Totat forest ........................................................................ I 12,019 9,340 22. J59
NonforesO ......................................................................... I 2,959 68,324 71,283

Total. all elas.el .................................................................... i 15,978 77,664 93,642
!

t The reserved forest area is further classified in table 17.

: Includes 171,689 acres of water according to Survey standards of ares classification but defined by the Bureau of Census as land.
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T_ 4.-Volume of live saw timber and primary growing stock on commercial forest land by stand-size
clms, Montana, 1949 -

Live saw timber t Primary growing stock

Stand-slze class ' Western Eastern Western Eastern _)_
• Montana Montana State Montana Montana State

3¢iUien Milliora 2_filgioo .'vIillion .'_[illien 3Ftllien

board feet board feet board feet cubic feet cubic feet cubic feet .
Sa*¢ tlmber .................................................. [ 34, 763 11,342 46,105 6, 715 3,845 10,560

Pole timber .................................................. I 4,292 4,520 8,812 1,999 2,948 I ¢, 947
Seedling and sapling .......................................... ! 596 75 671 428 78 I 506

Nonstocked and ocher areas ................................... i 38 334 i 372 18 150 ! 168
!

Total, all stands ........................................ 39,689 16,27I I 55,960 9,160 7,021_ 16,181

_ _ ,, , ....... .......... ,....

x Iateraatiomd M-inch rule.

T_t.g 5..-Commercial lore.st land area by ownership and stand.size class, Montana, 1949

STATE

Total, Federatl7 owned or managed I Private

Stand-size class all [ State =ounty

owner- National Industrial
ships forest Indian Other Total " Farm and other Total

/,000 - _ -=I,ooo l,ooo 1,ooo t,ooo [ I_ooo t ,ooo 1,ooo t,ooo 1,ooo
acres acres acres acres acres 1 acres acres acres acres acres

Saar timber .................... 5,699 3,337 264 139 3,740 I 251 I: 333 1,363 1,696
Poletimber ................... ! 6,333 3,664 2_1 296 4,201 t 205 ) 21 / 1,185 721 1,906

Notzstocked and other areas .... l, 312 390 20 159 I 569 60 17 564 102 666

'"2 4, _Total ................... 15,756 8,981 594 646 1 2,490 852

- WESTERN MONTANA _}_-i_
"OVq_

I i I

Saw timber. 3,740 2,018 224 48 2,290 217 10 I 56 1,167 1,223Pole timber.. 2,959 I, 666 96 93 I., 855 120 5 533 446 979
Seedling and sapling ............ I I, 854 I, 184 49 28 I, 261 85 24 2t3 27I 484
Nonstocked and other areas ..... 4 356 200 11 8 219 24 ........... 29 84 113

Total ................... 11 8,909 5,068 J80 177 5,625 446 _ 39 831 , 2. 799..... I,

EASI_I_N MONTANA
- , .................

Pole timber .................... ] 3,374 1,998 145 203 2, 346 85 Ii 652 275 I 927
Seedling and saptlt_g ............ t 558 406 20 24 450 7 1 67 33 t I00
Nonstoeked and other areas ..... t 956 190 9 15l 350 36 t7 _35 ! ',8 I 553

Total ................... t 6'8471 3,913 214 469 l 4,596 I 162 36] 1,531 t 522 I 2,053
., .............. ., .... ,, ,

,f
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TAm.g 6.--Folume ot li_ _w timber and f:wi'rnamy gnn.ing stock on commerc/a/]o_e_/and, by offimemhip

clan, Montana, 1949

Live saw timbers Primary growing stock

(_ Western Eastern Western Eastern
Ownership c[as_

Montana Montana State Montana Montana State

_M'i//ior_ .Minion .Y[d l ton .%_ ill i on .M;i l l fon Million

Federally owned or managed: board feet board feet board feet cubic feet cubic feet cubic feet

Nadonat foreJt ........................................... 21,655 11,489 33,14-4 4,904 5,075 9,979

* Indian .................................................. 1,961 252 2,213 399 116 515
Other ................................................... 471 712 1,183 126 281 407

Total ................................................. 24,087 12,453 36,540 5,429 5,472 10,901

State ....................................................... 2,416 255 2,671 575 99 674
County.............................."....................... 95 21 I16 26 9 35

Private:
Farm ................................................... 1,460 1,871 3,331 463 710 1,173
Industrial and other ...................................... 11,631 1,671 13,302 2,667 731 3,398

Total ................................................. 13,091 3,542 16,633 3,130 1,441 4,571

Total, all ownerships .......................................... 39,689 16,271 55,960 9,160 7,021 16,181

I International V4-inch rule.

T_ 7.--Folume of lh_ saw tsmber and pn'mary growing stock on commercial forest land, by species,

Montana, 1949

Live saw timberl Primary growing stock

Species Western Eastern I Western Eastern

Montana Montana State Montana Montana State

i .V!i_lion ._,fillion [ _'_dllon .Mriltfo_ ._fillio'n .V£iUion

'5oftwoods: board feet board..._.feet board Ret cubic feet cubic .feet cubic ,feetWesternt white p/he ....................................... 1,119 ...... 1,119 237 ............ 237

Ponderoaapin............................................ 9,n8 1,641"/ 10,969 1,581 65o _,231
Larch ................................................... 11,760 (t) / 11.760 2,4,08 . ........... 2,408
Douglas-fir .............................................. 8,978 6,381 I 15,359 2,597 2,095 4. 692
Grand fir. - 393 _ 393 163 ...r ........ 165

Alpine fir ................................................ 353 ........ 257" 610 88 169 257

Western redeedar ......................................... 356 !............ 356 120 ............ 120

Western hemlock ......................................... 171 I ............ I 171 S6 ........... 56

Spruce ................................................ 4,454 2,499 [ 6,953 826 365 I, 391

Lodgepole pine ........................................... 2,496 4,451 6,947 997 3,080 4, 077

Whitebark and limber pine ............................... 124 504 - 628 34 261 295

Juniper ............................................................ 1......................... 1 3

Total 39,532 I 15,733 55,265 9,110 6,823 13,933
f

Hardwoods: ] l
Aspen ............................................ : ..... 2 14 16 I1 6S 76

Cottonwood ............................................ 135 i $22 677 39 127 I 166

3irch ................................................... i ,)i ............. :) --) ............. q

3oreider ................................................ i ............ i ! I ............. 1 ! 1
I i

Green ash ............................................... J ........... i 1 1 i ........... 5 S
Willow .............. . .... ................... . ........... _ ........... :s) 0) t (_) , (_)

Elm ........................................ _. ........... ,t............ (_' (') " (') _I ("

157 338 695 ] 50 198Total 248

.... i

Total, all species ............................................. 39,689 16, 271 33,960 I 9,160 7, 021 16, 181

i

t Iatmmttm_ _4tmla
* lain _ _$ milBmt feet.
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TAet._ 8.--All-timber volume on commercial/_>re_t land, by klnd o/ timber, Montana, 1949

Western Easter =
Kind o| timber Montana Montana State ,

....... _tLive: cu_ feet cuOte fe,d cubic feet

Primary growing stock.... 9,160 7,021 16,181 -
Secondary Srowins stock 144 114 258

.,=

Total.. 9, 304 7,135 16, 439
_] Dead. 119 423 542

Total, all timber 9, 423 7,558 16, 981

TAaz.Z9.--Net annual growth and annual mortality of line saw timber and primary growing stock on commercial forest
land by species group, Montana a

Live saw timber s Primary growing stock

Specie, group [ Current Current Current Current

! annual net annual annual net annual
growth mortality growth mortality

Softwoods: board feet Ooar_ feet eublefeet cubic feet
Western Montana. 344 176 96 29
Eastern Montana... 244 67 137 20

t

• t 588 243 233 49
Total

!

Hardwoods: ! ......

Western Montana. • i 2 (a) 1 (*)

Eastern Montana. . I6 (*) 7 1

Total • I 18 (s) 8 I
J

All Species: i

Western Montana iil 346 176 97 29Eastern Montana. 260 67 144 21
i

Total. t 606 243 241 50

x Growth for Western Montana is an average based on the I_'iod s International N-inch rule.
1930-39, and for Eastern Mo_tl-_, L I940-49. s Less than 0.3 million feet.

Taex.g 10.--A_e annual commodity drain ot live saw-timber volume and primary growing stock on commercial
]ore_t land, by species group, Montana, 1939-48

Live saw timbers Primary growing stock

Species group Cutting i Logging Commodity Cutting Logging Commodity
drain 1 waste [ drain: drain waste drain*

......... ,,

M_llion .,VfiUion ,,_illion _Illion ._iUion ,Million

Softwoods: board feet I _rd feet board feet ctdoic feet c_ie feet eta_ feet
Western Montana ........................................ _ 440 [ 35 ! 475 69 , 11 80

EasternMontana .......................................... 26 i I i 27 S t i 9

Western Montana ......................................... : 4 . 4 I • 1

All species: I .... ' "_"' '

Western Montana i 444 35 479........................................ 70 11 81
Eastern Montana ......................................... ! 47 2 49 . i I3

Total ................................................. ; 491t 37 528 32 I 12 94
i * t

t Intornttiomd¼.inch
• Total o! cutttnI drain and loll_g mad milling waste.
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T_dtt_ ll.--dveage annual commodity production, by timber Txntz 12.--Area o/ commercial /orest land, by generalized

products, in cubic volume and in standard lores* _ and stand.¢iz# clan,
units. Montana, 1939.-48 Montana. 1949-Continued

CUBIC VOLUME STATE--Continued
Western [ Eastern ' Stand-size classTimber products Montana Montana State

] Non- i
V^le ISeedling locked [

T_otular#d Thotula_d Th0tula_l Forest type Saw _.'_,' [ and and I Total
Sawlog| (for lumber, timbers, _#biefeet cubic feet cv.btc[_ timber umoer sapling other

and sawn ties) ............. 59,020 . 2,373 61,393 areaL ]

Pulpwood Io. ............... 652 ........... 6J2 t -I

Fuel wood ................. 6,289 9, 828 16,117 Spruce-fir group: acre_

Pole, and piling ............ 1,503 235 1,738 Spruce ........... 475 33 t 99 I 32 / 639
'_ Posts (round and split) ...... I, 136 3,241 4, 377 Hemlock-grand fir. 4 4 ................ $

•_ Hewn ties .................. 41 I 42 Alpine fir ......... 6 7 12 ........ 25

r Roundminetimber,........ 3,S64 1,265 _,829 111 32...... 672
_ Miscellaneous .............. 233 $ 241 Total ........... 485 4

Total*.. . 72,508 17,478 89,986 Hardwoods'. ........... 120 2 60 [ I 414
............. Coniferouswoodland.......................... 800 800

Sawlogs (for lumber, timbers, WESTERN MONTANA
and sawn ties) M board feet' 399,201 14, 120 413,321

Pulpwood logs........do=.. 4,061 4,061
Pulpwood bolu Standard cords' 811 ...... 5:9i9" 6,730 White pine group:
Fuel wood ............ do'.. 73,128 114, 279 187,407 White pine ......... 156 63 93 20 332
Poles and piling ....... Pieces. 107,090 18,156 125,246 Cedar ............. 12 1 4 ........ 17.....

Posts (round and split)...do.. 1,058,296 3,792,778 4, 851,074
Hewn ties ............. do.. 6,020 102 6,122 Total ............ 168 64 97 20 349
Round mine timber, ..... do.. 494,126 167,556 661,682 Ponderosa pine ......... 1,346 542 264 85 "i 2,237
Miscellaneous ....... cubicfeet 233,444 6,841 240, 2 Larch ................. 1,338 492 622 109 2,561

Douglas-fir ............. 357 582 140 66 1,145
x Western Montana total indudes 2,771 M cubic feet dead trees, and Lodgepole pine ......... 199 1,204 710 52 2,165

f
eastern Montana 5,130 M cubic feet.
• Intemaational _-inch nile. .. Spruce-fir group:
s Rough wood, unpeeted. A pile of stacked wood 4 by 4 by 8 feet Spruce ............. 310 25 21 24 380

_rithin its outside surface. Hemlock-grand fir.. 4 4 8
Total ............ 314 29 21 24 388

TAntat 12.--Area o/ commercial forest land, by generalized ........Hardwoods ............ 18 46 .......... (t) 64
forest type and stand-sir_ class ........

Montana, 1949 Total, all types ......... 3,740 2,959 1,854 356 8,909

STATE
EASTERN MONTANA

Stand-size class
I I

Non- Pondero.a pine ......... 234 I 884 I ,0 30 1,188
Seedliog,rocked IXuglaa-fir............. t ssgl 7451 _4! 70 1,TZS

Forest type t Saw Pole and and Total _ =======
timber timber sapling °*her I I ]1

areas Lodgepole pine group:
......... I Lodgepolepine ..... t 526 t 1,515 [ 321 I 45 2,407

1,000 i 1,000 [ 1,000 1,600 1,000 Whitebark and lira-

White pine group: acre& ! acres ] acre: acrem acres ber pine ......... 67 29 3 1 100White pine ......... 156 63 93 20 _ 332 I __
Cedar ............. _.2 i I ' _ ......... 17 Total ............ , 393 i, 344 324 46 2,507

....... i 115 '_ Spruce ............ 165 8 78 259Ponderosa pine ......... I, 580 304 _, 425 Alpine fir .......... 6 7 12 25
Larch ................. 1,338 [ 492 622 [ 109 [ 2,561 ___

Dougta,-fir ............. 1,216 [ 1,327 184 136 t 2,863 Total ............ 171 15 90 8 ! 284

- 1:_

Lodgepolepinegroup: 1 1 Hardwoods ............ 102 186 60 I 2 [--350
Lod&epolepine..... 725 2,719 I,031 97 ] 4,572 Coniferouswoodland....; 800 800
Whitebark and lira- t' ........I '""......

ber pine ......... 67 t 29 ! 1 100 Total, all type, ......... 1,959_t 3,374
558 956 6,847

Total ............ 792 2,748 1,034 [

/

98 4, 672

" _I , , _........ XLessthan0.S _
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T_z,x l$.--Lirm all.timber volume of softwoods and hardwoods on commercial forest land, by kind ot growing stock, tree.size

class, and class of material, Montana, 1949

t Western Montana Eastern Montaha State '

clasJ, and class of material Soft- Hard Soft Hard Soft- i Hard- ?:'

• woods 1 woods , woods, woods
woods woods Total Total Total,..-- _

Primary growing stock: zVfi_lion ='_[illton Million .VIillion _VIillion 3fdlion .VIillion Million .a,filhon
Live saw-timber trees: cubic feet cubic .feet euOie feet cubic feet [ e'ab_e feet cubic feet cubic feet cubic feet cubic reef

Sawlog portion ................... 5,393 27 5,420 2,589 I 86 2,675 7,982 [ 113 8,095

2, 08 f 28 936Top portion ...................... t 532 4 536 376 I 400 9

Tot:'. ......................... 5,925 31 ]- 5,956 ] 2'965 I10 3,075 8,890 141 9,031

t "50! 9,160 6'8:3fl i98 7,02i": 15,93; 2,8 16,181

Tots,primar,,to.in,,tOC_S.o°dar.soondsa..timbor,ro.io,.,tree.:St°Cks,,e................................ 6: _,,--_ 6 ,t' ' ::...... " 'i ' _ i:l I _ 2

• _otal.................."....... 7 <,> 7i 51,i.:'.._i.._- _21 <,_ 12

Rotten cull tree. ..................... ..-.--.:..:_...... I__ , I I i 96 I ..... 106 229 13 242

133 3 136 1_ 3 .......... 4 4

Limbs..................... • ........ 114 241 __101 [ 13 17 258

Total secondary growlng stock ............. 1"4_;" ' ;- i44 "6"_2;
Grandto,.l.............................. 9250 i_-!----7?;Wii il---SS/__ _-qZ_r__ ...._6,,39

a Less than 0.$ _ cable feet.

i

TABt_ 14.--Volume of live saw timber _ on commercial forest land, by diameter class groups and by species, Montana, 1949
, ,,..,, .,,,, ,...........,, ,, , ., ..... ,, ..., , ,, , _

Western Montana I Ea.terrl ,_,ontana I State
Species 11.0-20.9" 21 0-30 9" 31 0-40 9" 41:0" and [' , ...... r " - " - "--7" "11.0-20.9" 21.0-30.9" 310--to9,,111.0-20.9" 21.0-30.9"[ 31.0-409"] 41 0" and

I " " { " " { _.arger t ' { { target

oo_a:_etIt,oa,'a/eetlb_,.afeet]:_,'ame]boa,'a/eett,o,)ra.,.etbourn/,etlbo_,a/eet_o_,afenl_o_ra:ea}Oo,ra/eet_"_.;I
Western white pine.. 548 I 535 26 10 [.................... l .......... [ 548 535 I 26 i 10 ""
Ponderosa pine ...... 2,230 ) 4.829 2,050 219 1,371 264 ] 6 3,601 5,093 I 2,056 i 219
Larch .............. 3,:91 ! 5,561 2,591 317 (_) (=) / .......... 3,291 5.561 2,591 I 317

Dougla,-flr ......... 5 088 3 480 395 I 15 ] 4,592 [ 1,565 ] 224_ 9,680 5,045 I 619 [ 15
Grand fit... 361 32 ............................. t .......... I .......... 361 _2 /.......... I..........

*Ipinofir........... .2 211.......... I...... --..I 25, 3!.......... 5_6 2_I....................
Western redcedar .... 33". 222 I 101 ............................. i .......... 33 222 [ 101 i ..........

Western_emtock.... 6_I 95_ _1.......... 1................... .......... 6_ °51 _ .......
Spruce I 965 I 2 203 '86 I 1,719 [ 700 I 80 3,684 2,903 i 366 1..........

Lodgepole pine ...... 2. 488 8 .................... 4. 369 i 82 .......... 6,857 90 ....................Whitebark and lim- * I t

ber pine.......... 124 1.......... t.................... 479 i 25 .......... 603 25 I ....... I
Cottonwood ......... -1-3 I 107 5 [ . (,) [ 321 168 33 364 775 I 38 t (,)
Aspen .............. 2 i.......... I.......... [.......... I 14 l.......... ].......... 16 . . i :

_,ro_.............., ,<,I..........i..........)..........]..........;..................<>
Bozeider ) ' [ " ......... l.......... I ..................... I.......... t.......... l.................... _ t.................. 1

..................................................l , .......................................................iiiiiiiiiil' Green ash _ i

I i ' - l........ .... i....
, 13,121 2,807 343 29,694 I, 19,900 ! 5,805 561.

International t/i-tnch rule, diameter breast high.
=Less tl_ 0.$ millim bold-feet.

t,
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T^stm 15.--Net g'rowth, normal mortality, and commodity drain on primary growing stock on commercial forest land fry tree-

size class, Montana

Net Normal Commodity
Size class growth mortaii ty drai n

Mdlion Mfflien o'ffillion
Saw-timber trees: cubic feet cubic feet c'v/oicfeet

Western Montana ............................................................... 52 26 78
Eastern Montana ............................................................... 42 14 9

• I Total ....................................................................... 94 40 87

Pole-timber trees:
Western Niontana ............................................................... 45 3 3

; Eastern Montana ............................................................... 102 7 4

"_ Total ....................................................................... . I 147 10 7

All trees:
Western Montana ............................................................... 97 29 81
Eastern Montana ................................. -.............................. I 144 21 13

Total ........................................................................ 241 50 94

Growth and mortality for western Montana are averages based on the period 1930-39; for eastern Montana, 1940-49. Commodit_ drain is an
average based on the period 1959-48.

T_LZ 16.-Comparison of average annual and 1948 cuts with conditional allowable annual cut of live, sound timber, by

species, Montana

Saw-timber trees L Pole-timber trees All trees

Species Average Conditional Average Conditional Average Conditional
annual cut 1948 allowable annual cut 1948 allowable annual cut 1948 allowable

1939-48 cut cut 1939-48 cut cut 1939-48 cut cut

Million .'_fillion M tllio'_ I, 000 l, 000 I, 000 .t fiUion Million Million

Q Western Montana: boardfeet board/eel board/eel cor_ cords coeds cubic feet cubic feet cuOic feetPonderosa pine ..... 187 231 99 3 4 3 29 33 15
White pine ......... ] 16 14 18 ........................ l 3 2 3
Larch and Douglas- I

fir .............. ij 243 357 280 21 16 64: 42 57 48
Lodgepolepine.....] 3 4 74 13 13 82 2 2 20
Otherspecies.......11 30 26 89 1 2 17 S 4 17

I _ . --

Total ........... I 479 632 560 38 35 I 167 81 98 103
........... _t_ ., ,,_ _ _ ,.,.l -

EasternMontana:
Ponderosa pine..... 9 8 23 16 12 7 2 2 6
Larch and Douglas-

fir .............. 9 19 85 8 7 91 3 4 27
Lodgepolepine.,. 8 13 131 16 35 260 3 5 53
Other species ....... 23 10 62 I1 10 110 5 4 23

Total ............ 49 50 301 51 64 _ 468 13 15 I 109.....

State:

Ponderosa pine ...... _96 239 122 19 16 i l0 31 33 ' 21
White pine......... i 16 14 18 ......................... I 1 3 2 J
Larch and Douglas- t

fir .............. ] 252 376 365 29 i 23 155 45 61 75
Lodgepole pine ..... ] I1 17 205 29 48 342 ._ 7 73

Other species ....... I 53 36 151 12 1 12 127 10 8 40I
! .....

iTotal ............ , 528 682 861 89 99 i 635 94 113 212
i ' !

x Ia_ Mqach ru_
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T._t_g 17.--Area of major classes of ]orest land, by ownerstdp, Montana, 1949

Western .Montana Eastern .Montana State

o.... _,ip _la. Co_-i_"....... _ Corn-;Non¢o_-!a..... _dl Total I C°m-l_'on_omae,e,_edi ro_a_ i• iReserved!Total .i!merc_at merclal i mercial merclat ' mercia[ i merc:al
.... i

- .--_-
! 1,0019 1.000 ! l,_0 ! ,C_0 1,000 1,000 ! ,009 ! ,000 1,000 ! .000 i 1.000
! clcre8 aCT,S ! qcT_$ i (l(.r_8 _lc_8 _c?'g8 ctcre$ clcre$ acres tlCT._8 ,7¢r¢8 , (lore8 *

Federally owned or managed:
Nationalforest ............... ! 5,068 2,116 i 1,006 i _,190 3,913 1,317 503 5,733 8,981 3,433 1,509 13.923
Indian ........................ J80 95 1........ I 475 214 23 ........ 237 594 118 i ....... '. 712

Other ......................... 177 28 I 518 : 723 469 34 426 929 646 62 944 1,652

Total ...................... I 5,625 2,230 i 1,524 9.388 4,596 1,374 929 6.899 10,221 3,613 2,453 16,287

State ............................. 446 40 i ........ 486 162 10 1........ I 172 608 i 50 1........ 658
County .......................... 39 1 ........ 40 36 5 ........ ' 41 75 i 6 81

_i-- __ -- __! ..... _i

Private: ! , i 1'°31I. 63 !'........ It 1,394" 2,362 i' i,
1 r

Farm ........................ 831 50 1........ , 881 113 ; i 2.475, , .
........... , I I i * 490 -,Industrial andother 1.968 182 I 74 2,224 J ,22 121 ........ , 634 ., 294 .... 74 "_' _ 858

Total ...................... 2.799 2 3,105 2,053 175 ........ i 2.228 4,852 ! 407 74
...... _.... ...... ""_t'--_ I_ i_ w-'- __--'l_---I _'_'_

Total. allownerships .............. 8,909 I 2,512 I 1,598 13,019[ 6,847 / 1,564 929i 9,340 15,756[ 4,076 2,527 I 22,359
I I ,a 1 !

-¢faaL_ 18.--Area o[ forest in ma/or reserved [orest areas, Montana

Reserved forest Total area
.....................................

" 1 /,000
Yellowstone Natmnal Park ............................................................................................. 14(1

Glacier National Park ........................................................................................ ........... I 793
Wild and wilderness areas in aatlonal forests ............................................................................... 1 I, 509

Total ......................................................................................................... 2,442

• Montana part only.

TABt.r. 19,--Forest area and timber.volume estimates [or Montana, by specified years, 1918-49 _

Forest land area
Date Sa_-timbervolume :_

Commercial Other i Total

Tllou.sand Thou_a nd Th ousa n d 3.[illion

acres acres i acres ft. b. m.
1918 ...... : .............................................. j ................... J....................................... _ 58,000

1920 ..................................................... t 13, 926 ] ................... i ................... !....................
1925 ..................................................... i 14.696 ._,_26 20.622 50,009

!932 ..................................................... '_ 1.4. _65 5, $21 20.086 49, 796
1938 ..................................................... i 14, 613 6. 074 i 20,087 49.963
1945 ..................................................... i 14,758 9,480 I 24. 238 52,515

1949 ..................................................... 15,756 6. 603 i 22. 359 53. o60

x Only data for 1949 _e based on a systematic field survey ot the 1938. U. S. Cong., Joint Committee on Forestry. Sen. Doe. 32, 77th
entire State. Data for the other years arc from the following sources: Cong., Ist seas. I941.

1918. Fifth Biennial Report of the State Forester o_ Montana, 1917- 1945. Forest Service basic statistics for U. S. Dept. Agr. Misc. Pub.

18. 668, Forests and Xational Prosperity. I948.
1920. 13". S. Dept. Agr. Star. BuL 21, American Forests and For_t a Volume estimates for 1918 and 1925 include all forest [and; the

Products. 1928. later estimates are for commercial forests only Minimum standards

t925. Univ. Moat. and U. S. Forest Service. Montana Forest and for saw-timber trees were not defined for estimates prior to 1945. The

Timber Handbook. 1926. 1945 estimates included pin_ and hardwoods 11.0 inches d. b. h. and _
1932. U. S. Dept. Agr., Forest Serv., Region I. Basic data for larger; minimum diameter of all other species was 13.0 inches. In

Sen. Doc. 12, 73d Cong., 1st sins. 1931. 1949, the minimum standard was 11.0 inches d. b. h. and larger for
all species.
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T_,_ 20.--Relationship of forest land area ol Montana to total land area, by county, 1949

Forest land Percent of
Total total land

_/ County_ land .area in
' Commercial Noncommerciall Total area forest landand reserved

Acr_ .4.¢re$ Acre8 A_re3
Beaverhead .................................................... 862. 997 197,557 1,060,554 3, 555,840 29. S

. Big Horn ...................................................... 179,185 22,381 201.566 3. 221,120 6.3

i Blaine ......................................................... 80. 872 6,528 87,400 2,730, 880 3.2
Broadwater .................................................... 170,777 16,260 187,037 795,520 23.5

l Carbon ....................................................... 86,793 98,796 185,589 1,324,
8OO 14. 0

; Carter ......................................................... 56. 527 !.............. 56,527 2,120, 320 2.7
Cascade ........................................................ 234. 323 84,568 318. 891 1,701,120 18.7
Chouteau ...................................................... 51,037 8,521 59,558 2,508,800 2.4

: Custer ......................................................... 25,092 i .............. 25,092 2,409,600 1.0
' DanleIs ........................................................ 3, 193 ! .............. 3, 193 923,520 .3

Dawson ........................................................ 5,952 1,160 7,112 1,509,120 .5

Deer Lodge* .................................................... 103,524 23,898 127,422 263,480 48.4
-Deer Lodge ..................................................... 79,373 50,147 129,520 208,840 62.0
Fallon ......................................................... 378 .............. 378 1,045,120 (:)

Fergus ......................................................... 341,040 58,488 399,528 2,720,000 14.7
Flathead* ...................................................... 1,610,082 I, 294,644 2,904, 726 3, 313,280 87.7

Gallatin ........................................................ 528,651 224,401 753. 052 1,610,880 46.7Garfield .......................................... 69,611 69,611 3,067,520 2.3

Glacier ........................................................ [ 110,519 .... 2891i_" 399,825 1,903,360 21.0
Golden Valley ................................................. -t 19,921 14,342 34,263 753,920 4.5

Granite* ...................................................... i] 648,574 157,320 805,894 1,098,880 73.3
Hill .......................................................... 7,929 ............. 7,929 1. 884, 160 .4
Jefferson ...................................................... 427,083 52,735 479,818 1,056,640 45.4
Judith Ba, in .................................................... 211,045 84,865 295,910 1,203,200 24.6

-'1 akL ke ......................................................... 444, 879 91,767 536,646 960,000 55.9
Lewis and Clark* ............................................... 234, 281 159,123 393,404 44.3,350 88.7
Lewis and Clark ................................................ 590,409 t 281,029 871,438 1,782,570 48.9

........................................................ 9.,,°0Lincoln* ....................................................... 1,845,865 42 2,268,676 2,377,600 95.4
*IcCone ....................................................... 635 635 1,688,320 (*)

.Madison ....................................................... 404. 695 [ 20l, 032 605,727 2,259,200 26.8

.V[eaghe,- ....................................................... t 445,361 [ 52,941 498,302 I, 506,560 33.1

Mineral* ....................................................... [ 539,444 220,706 760, 150 782,720 97.1

Missoula* ...................................................... 1,193,795 270,607 [/ 1,464,402 1,682,560 87.0
Musselshetl ..................................................... 247,381 .............. [ 247, 381 1,207,040 20.5

Park ......................................................... 398, 100 307,342 [ 705,442 1, 681.28(1 42.0

Petroleum ..................................................... "i 22,668 22,668 1,064, 960 2.1

Phillips ....................................................... 26,339 F 2,539 [ 29,098 3,368,960 .9
Pondera ...................................................... 60,474 10,590 71,064 1,051,520 _ 6.8
Powder River .................................................. 196, 791 2,189 198,980 2,102,400 9.5

WPo ell ........................................................ 546,554 414,209 960, 763 1,495,680 64.2
Prairie ......................................................... 2, 170 .............. 2,170 1,105,280 .2

Ravalli* ....................................................... 544, 156 691,669 1,235,825 I, 525,760 81.0
Richland ....................................................... 5,889 _. ............. 5,889 1,321,600 .4
Roosevelt ...................................................... 765 [ .............. 765 1,526,400 .1

Rosebud ....................................................... t 1.;1. 941 I 661 , 152,602 3, ,,0, 480 4.7
Sanders* ........................................................ 1.108,694 t 346,787 1,455,481 1,799,040 80.9

J

5her',dan ........................................................ 'L. _;38 '. .............. 1. 538 !. 088. 000 . 1

Silver Bow* .................................................... ' 88,090 "16,405 105,395 235, _10 I 44.7
Silver Bow ...................................................... I 109,202 12,390 121,592 222,430 54.7
Stillwater ...................................................... 12_, 154 98,084 222,238 1,150,080 19.3
Sweet Gras, ................................................... I 172, 796 96,339 269, 133 1,181,440 I 22.8

Teton ........................................................ i t 189,925 45,901 235,826 1,468,160 t6. I
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"I'ASL_ 20..-Relationship ol lorest land area ol Montana to total land area, by county, 1949--Continued

' Forest land Percent of
" Total total land

County _ land area in W_,_IA_'[_Commercial Noncommercial! Total area forest land ]andreserved )

A_e_ Acres Acre, Acre,

Toole .......................................................... 13. 282 .............. 13,282 1,257,600 , I. 1

Treasure ...................................................... 24.418 .............. 24,418 629,760 [
3.9

Valley ......................................................... i 14, 300 .............. 14,300 3,252,480 [ .4 '

Wheatland ..................................................... 25,256 28,593 53,849 912,000 I 5.9
Wibaux ........................................................ i 5,436 ............... 5,436 568,960 I 1.0

Yellowstone .................................................... 58,412 175 58,587 1,686,400 [ 3.5

Yellowstone Park .............................................. _.".._............. 139,980 139,980 172,100...11 = 81.3

Eastern Montana .............................................. 6,847,664 2,492,604 9,340, 268 77,664,020 12.0
Western Montana .............................................. 8.908. 838 4, 109,946 13,018,784 15,978,160 gi.5

...........

Total ................................................... 15,756,502 6,602,550 22,359,052 93,642,180 25.9

x An asterisk indicates areas west of the Continental Divide; all other areas are east oE the Divide.

s Le_ than aO$ lXm_t.

T_ 21.--Tirnber voluma on commercial forest land in Montana, by counties, 1949

Live Live Live Live
County, saw timbers all timber' County ' saw timber s all timber

3[ board feet .Y[ cubic .feet M board feet M cubic feet

Bea_erhead ........................... 2,276, 123 1,288,148 Minerai* ............................ 1,943,593 510, 900
Big Horn ............................ 113, J45 71,534 Missouia* ........................... 4, 794,840 I, I60, 500
Blaine ............................. 60, 835 26,570 Mu3selshell .......................... 273,844 105,713
Broadwater ......................... 423,233 201,274 Park ................................ 2,563,149 760, 760
Carbon ......................... '.... 107,615 73,058 Petroleum ........................... 5,941 3,867

Carter .............................. 111,331 33,838 Phillips... .......................... 31,562 16, 361
Cascade ............................. 178,755 86,884 Pondera ............................. 112,943 43,891

Chouteau ............................ 22,372 9,590 Powder River ........................ 209,038 78,816

Custer.............................. 26,693 11,146Powell"............................. l,366,49 4o ,8ooti /Daniels ............................. 42 233 Prairie .............................. 11,939 2,644 i "

Dawson ............................. 6,032 3,369 Ravalli* ............................. 2,213,928 487, 400
Deer Lodge* ......................... 44,360 -21,200 Richland ............................ 29,848 6, 7_"

Deer Lodge .......................... 115,149 87,678 Roosevelt ........................... 1,021 357
Fallon .............................. 664 183 Rosebud ............................ 119,066 50,682

Fergus.............................. 225,326 85,695 Sanders*............................ 4,963,049 I,147)000

Flathead* ........................... 8,843,064 1,882,200
Sheridan ............................ 67 98

Gal'atin ............................. 2, 351,088 952,423 Silver Bow* .......................... 63,685 32,700
Garfield ............................. 21,463 13,954 Silver Bow .......................... 439, 713 161,647 ,
Glacier .............................. 49, 720 20,027 Stillwater ........................... 122, 606 70,944
Golden Valley ........................ 16,508 9, 239 Sweet Grass ......................... 564,161 209,085
Granite* ............................ 1,328,123 418,800 Teton ............................... 201,076 128,315

Hill ................................. 6,217 3,, 728 ) Toole ............................... j 6,494 3,466
Jefferson ......... _ .................. ! 714, 912 475, .308 i Treasure ............................ ! 19. 772 7,995
[uditl_ Basin .......................... 323. 380 _20,578 Valley .............................. i +5,849 I1,367

Lake "_............................... I 2, -1.06. 135 537,400 Wheatland .......................... .37,509 20. 799
Lewis and Clark* ..................... { 604. 764 157, 700 Wibaux ............................. 903 315

Lewis and Clark ...................... 1,462,369 595,730 Yellowstone ......................... i 62,215 23,9823,550 1,859 Eastern Montana ..................... I 16. 270. 925 7, 134,634

Liberty ............................ Jt
Lincoln* ............................ I1,116,472 2,543,000 Western Montana .................... i 39,688. 762 9,303. 600
Mc Cone ........................... 3,494 774
Madison ........................... i{ I, 360, 846 380, 579 Total ......................... i 55,959. 687 16,438,234

Meagher ............................ i t. 630. 647" 673. 614,. ,

An asterisk indicates areas west oi the Continental Divide; all other areas are east oi the Divide.

:Trees 11.0 inches and larger in diameter, measured by International V4-inch rule.
a The volume, elr..ludiag bark, of sound trees and the sound volume of cull trees from l-foot stump to s 4.0-inch minimum top dismeter includ-

ing the sound volume ol limbwood for hardwood species to & 4.0*inch minimum top diameter.
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TAnt.E 22.--Annual lumber production reported in Montana, by species, /or specified years, 1869-1948 t

t 1889 1899 1904 1905 [ 1906 1907 1908 1909 1910 191t 1912
Species 186! 1879 (30 (69 (36 (23 [ (84 (130 _173 (179 (140 18

mills) mills) [ mills) mills) mills) mills) mills) mills) mills)
A [ mills) mills) (126 (1

_ __I ......, _ _ .v_,_, .'_r_.' ._/_. .,,_/_. _ .,.f/,. ._;,.I -_-rt"] .vtIt. ._ it. ._It. .vtn. _ It.

Sol,wood- [0.,,. [0.,,. 0.m. 0.m. 0.,,. 0._. 10._. 0._. 0._. 0._. 10. m. o.,,.3 0._.Cedar ............. {........ { ............... I ............... 3,1)00 [ 195 10 2,030 60[ 126 848

Dousla,-fir ......... { 5.000 j 9.000 30.000 61.931 49.404 6.132 I41.537 34.703 38.825 43.270 I 53.070 36.784 39.325
Hemlock ........... t........ I ............... {............... 5. 000 j 235 ...................... I. 201 10
Ponderosa pine ..... 7.000 10.000 60.000 '153.467 138.476 101.998 |165.849 164.746 44.587 !146.890 !135.817 "96)654" 94.093

Spruce .................................... 415 17.900 155 [ 4.025 I 7. 936 7 201 6. 837 I 10 273 2.803 _ 7.432
"_- Larch ......... >'"1 ........ / ....... [ ........ [ 34,197 3,400 39,089 /91,488 [107.684 06,095 104 130 99'283 t

o_a°d,_r.........., _ , I ........t........[14.4,4125,999t 6.2812.647113158980.145_.9171120,779560Lodgepolepine ..... i[[i][[i[!.[]][]][ ]]]]i]]it]]]]]]i ........ I ........ / ........ [ ........ [ ....... t 2'5671 2,380 3,348 1,959
Other .............. t ........ t........ t 1,000! ....... 27,250 ......... | ........ t ................ I........ I ........................

Totat ............ I 13.000 t 21,000 ! 93,000 1254.385 1236,430 175,935 1323,643 1343,693 !311,306 308,072 318,829 1227,970 271,869

Hardwood: ................ 200 .121 227 510 260 tCottonwood ............. .'" "l........ I................
Oak ...................................... I 1.300 _ 305

............................ ........ o--3! I:

' _ " 311,533308,582319,089228,416i, 21.000 94.000 255.685 236.430 _ 'Total, all species ........ 13,000 !189 291 328 727 f343, 814 272, 174
t ' ] ! ------ ----- =---- ----- :

--'--'------'-'---':=:_--'-'--'-'-- 1913 I 1914 1915 1916 ---'-"---" ="-'--- -"-----
Species (109 (124 (94 (103 1917 1918 ] 1919 1920[ 1921 t 1922 I 1923 1924(122 (98 (125 (100

[ mills) mills) mills) mills) mills) t mills) mills) mills)
[ mills) mills) I mills) ] mills) (124 I (120 [ (100 l (117

M It. _vt It.. M It. .'vf It. M It.
So_t_ooa: o.m. 0.,,. o.,_. 0.,,. o._. I o.,,. I o._. o.,,. i o.,,. i o._. i o._.

Cedar..................... 80 1.005[........ 2,61_ 2S........ t 189 1.8461........ I _-°I _oi o 7"8o
Douglas-fir ................. I 63,494 ] 51,061 I 41,464 ! 56,845 38,600 34,906 t 40,675 55,670 27,762 51,966 76,002 54,050

Hemlock................... 298 ................ t........ I........ [........ t 29 ........................ / 20Ponderosa pine ............. 120,414 134.568 118,920 138,206 I150,905 I169,956 |I08,548 173,507 1102,342 1136,393 1167,468 731137, 358

White pine ................. 24,606 17, 537 [ 27,330 t 10,497 4,974 / 4,207 371 5. 061 } 710 [ 351 [ 7,539 9,484
Spruce ..................... I 7,623 I 7,666[ 13,266 / 6,790 6,437 ] 6,773 I 34.064 21,573 / 491 I 6'444t 12.589 4,011

Larch ..................... i137,703 /101,771 1115,001 [163,829 135,734 '114.250 101,714 112,400 [ 81,053 t105,415 [159,029 141,075
!2,330 t 465 ] 6,510 t 3,408 9,645 t 4,523 576 22,891 [ 29[ 57811,578 323

2,518t t(I, _r..d,ir.................. 1,199!3,6./ 1,684t 1,63_
'_; Lodgepole pine .............

Total .................... 357,747 317,750 f324,175 383,818 347,306 {335,344 1286,518 I_]_-"----'_ '_

Hardwood:Cottonwood ......... 227 92 t 158 66 190 467 860 1,116 _.13,707 303 446 t426,423 35o,33_

347,496 335,811 1287,378 409,667 282 12 494
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T_a3ta 22.--Annual lumber production reported in Montana, by species, for specified years, i869-1948 t--Continued

1925 1926 t 1927 ! 1928 1929 1930 1,9361 1(9?22 1933 lo34 1935 19;6Species (120 (122 (126 ] (119 (126 7.114 (89 (105 (116 (126

mills) mills) mills)mills) mills) i mills) mills) mill_s) . mills) mills) mills) mills!

I -_I*.-I,-- _I,. _,¢!,. -,,I,. O__'I!"

.'$f-It. 3,f ft. .V[ /L 3f It 3,/" ft. .'Vl It. i M It.
b.m. b m. O.m. b.m. 6. m.

_ _6 b.m. b.m.Softwood" b.m. 5. m. b.m. 1 b.m.," Cedar. ............................ 757 213 3 37 ........ 20 ........ 5 100

Douglas-fir ................... ] 74,003 67,251 79,883 72,827 72,830 45,585 29,469 26,473 jHemlock ..................... I 2,683 1,371 8 214
133.709 64,541 , .. 79,549 t114,454 130,507Ponderosa .................... i139,238 000 [164,197 !168,396 i701047 .................. i4"897" "77"i96 .........................

Whitepiae ................... 9.915 178 12,623 18,50l 21.697 25,600 17,857 2,705 i 4,776 7,092 I 15,3841 23,669
Spruce ....................... 5,368 099 5.979 7 7,721 i 16.183 13,343 3.661 4,492 i 9.2'_1 7,298 } 12,089 13,510
Larch ....................... 1133,393 217 " 647 1118,175 q104.818 77,889 41.792 32,620 I 24.527 50,189 ] 56,336 74,241

Grand fir .................... I 2,233 i187 856t 232 213 70 110 30! 35 100 40 837
Lodgepolepine ............... t 1,254 1 977 2,013 [ 1,733 ] 2,842 774 741 479 i 638 i 989 1,228 [ 974

296,970 1158,208 111,018 125,126 171,690 ]233,575 295,233

Total ...................... 388,844 378,493 396,207 802 45 _
.......... J 201........ i 30!........ ] 1511 58 ........

Hardwood: Cottonwood • t 10 205 60 77

•388,8543;8,698.... 387, ..... I.........Total, allspecie, ................. i396,267 879 1388,711 296,990 '138,2131111,048 !125.126 171,841 ]233,633 295,233

1937 1938 1939 1940 1941 __---" -----"----__:--'-'-----
Species (146 (140 1942 I 1943 I 1944 I 1943 E 1946 1947 1948

I mills) mills) (168 (168 (265mills), mills) mitts) I mills? 1 milts_ I re,its) I mills) } mills) mills)mills) (249 I I228 ,, (256 t (253 I (401 t(407 (434

_o..oo_ _.1o.to_o ' _, o_ _-i_._.t_,o.-.io- _• " _'_2 ...... 251 38........ J,I 82 1,068

......................., ,oo ° /
Douglas.fir ................... 57. 899 39,929

62,336Hemlock ............................. 16

Ponderosapine ............... 154,709 I06,902 ]ii65660145,684 166,100 177,4957 ................................... 1401 196173,622 t180,042 [144,346 t150,405 /200,923i223,569

Grandpine .................. 20.186121,163129,939 26,962118.135 18,707 9,618/ 9,048I 3,815I 7.699i 6,145' 13,464

Spruce ....................... 14,772 ] 6,373 ] 5.447 12,386 ] 13,010 20,584 16,996 I 26,365 I 13 8241 11.933 [ 9,836 16,705
Larch ....................... I 84,686 1 45.439 163,738 75,493 87,549 t117,311 145,396 t140,985 1110,092 1138,9oo1162,438 129,259

425Grand fir .................... l 1,332 I 357 { 222 87 i 711 I 56 161 I 5 142 t 1,356 106
1,589Lodgel_ole pine ...............

1,680 / 2,217 4,820 4,674 2.619
f 1,354 ] 1,550 I 2,202 2,213 1,902 2,244

Total...................... /3350381221,5651270,95___L325,315j_l_ 423_5_ 44_,420_ ,13,48934x,623 499,741.7_8_...... I ..

-I................:i....t iHardwood: I
Cottonwood ................ 7 14 130 23 J

_._. _ [_ *_ _I _ _0

Total, atlspeeie,..- .............. 335.045 ii221'579 271,096 325.338 373 970 433,089 423,520 448,498 341,749 413,859 i499'959 597,944

x Source: 1869-I_46, U. S. Dept. Agr. Misc. Pub. 669, Lumber Production in the United. States--1799-1946; 1947, O. S. Bureau of the Census,
Census of Manufactures--1947; 1948, Fore_ Service data.

2 Includes 5 M feet board measure of birch.

$
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TA_r._ 23.-Lumber produetion and number o[ active sawmills in M(mtana, by mill size. /¢,r specified )'ears, 1921-48 t

Large Medium Small
(10,000 M feet board measure (1,000 to 9.999 M feet (999 M feet board measure

Total and over_ board measure) and less)

,_, lumber Total, Year produc- miUs Lumber Relation', Lumber ! Relation Lumber Relation
ttotx Active to total / Active

mills produc- produc- i mills produc- i to total Active to totallion tioa lion ] produc- mills produc- produc-
i ti_n tion tion

M ft. b. m. Number .Vumber M ft. 6. m . Perce_lt Number 3.[ft. b. m. ] Percent .V,m&r 3[ ft. b. m. Percent

1921 ............... 214,908 159 7 160.878 75 12 32,843 15 140 21.187 IO

1926 ............... 379.563 161 7 286.934 76 19 71,18l 19 135 21,448 5

e 1931 ............... 159,491 139 5 124.288 78 7 21,540 14 127 13.663 8

-'_ 1936 ............... 296,866 198 5 188. 176 63 17 84. 346 29 176 24. 344 8

1941 ............... 373,970 265 4 242,375 65 28 90,379 24 2_3 41.216 I1

191.6 ............... 413,859 1.01 3 158,725 38 67 192,905 47 3_1 62.229 15

1947 ............... 499,959 407 4 202,063 41 77 226.953 4_ 326 70,943 I1

,_i 1948 ............... 597,944 434 5 208. 930 35 87 286. 386 48 3 t.2 102,628 17
r

x Total production and number of sawmills for 1921, 1926, 1931, and 1936 exceed those shown in table '22 because table 2° does not include

production and number of mills that cut less than 50 M feet, board measure, in these years.

T,_l.g 24.-Lumber production and number o? active sawmills in Montana, by mill size, 1945-47 _

1945 1946 -" 1947

Mill size and annual production rate
(M ft. b. m.) i

Active miils i Production Active mills Production Active mills Production

...... i:

Small: _Vumber ! 3£ft. b. m. Number 3[ tt. b. m. .V_tmher 3f ft. b. m.

1- 49 ................................................. [ 76 I 1,811 101 2,332 ,SO 1,799

50--199 ................................................. ] 64 _ 6,482 129 13,657 135 14. 716

200-499 ................................................. ' 38 i 11.048 i 65 20.548 65 20.725

500-999 ................................................ 22 14,315 36 25,692 46 33,703

Medium:

1,000-2,999
.............................................. i 31 53,115 _ 43 71,931 , 48 85,453

I

3,000-4,999 ............................................. t 10 39,943 14 50,950 _t 18 67,845

5, 000-9,999 ............................................. i 8 _2, 268 } 10 70,024 ' 11 73. 655

10,000-14,999 .......................................... 1 '162. 767 0 ............ , 1 :202. 063

15,000-24,999 .......................................... l ............ :_ 0 r

25,000-49,999 ............................ : .............. i 0 ............. t 1 "_i581725 ""'""''""l'i............

000anyone...........................................i ' ............i 2 ............I 2!............
J

Total ................................................. t 253 341,749 401 413,859 407 499,959

I Data from Bureau of Cea,-us releases.

2In order to avoid dL, e.losiug _tiotm of hadividual _tabli_hmentn, this total includes the production of all active mills in this size class.

TABLE 25.--Nurnber of poles produced annually in Motttana, by species, I937 and 1946-49

Species i 1937 1946 ' 1947 1948 1949,

Loagepote ptne ................................... J, 214 265. _77 i 269,141 _ 114. 705 I 172. 108

Western redced-,r ................................ i 24,425 _. 769 i 16. 984 , 17,841 i 15,408

Larch ........................................... i ................. 26. 476 i 32. 704 _ 29. 695 32. 546

Douglas-fir ...................................... i 1,608 ................. I 5,905 I 4,615 J 1,753

Miscellaneous .................................... i ................. 200 f ................. i ................. i ................ :i

Total ................................... } 29,217 301,322 ] 321,734 i 166,856 i 221,815F

!
t

l
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TAa_ 26.--Annual production of Christmas trees, cross ties, T^aLE 27.--Distribution o/ Montana lumber shipments, by

shingles, and lath in Montana, 1925-49 section and State, specified years, 1924-45 1--Continued , ,

Christmas Sawed cross
Year trees - ties_ Shlngies Lath Section and state 1924 1936 1938 1945

.... _ l}
t

.,Vumber Number Squares ,_ l_iec_ _ ft. a_ ft., M R. . '
1925 .................... I, 225,000 3,387 32,209 Middle West--Con. }. m. b.m. b.m. b.m.
1926 ......... i ........................ 481 32,306 Minnesota .......... 37,0L9 13,059 7,950 29,450 t
1927 ....... ........... 1,054, 796 300 19,419 Missouri 4,8,;6 2,974 2.956 3,557
1928 .................... 959,175 252 15,416 Nebraska ........... 10,3)9 2.677 1.698 4,880

1929 ..................... 915,895 210 17.003 North Dakota ...... 5,2_2 15,205 2.040 10,000
._50...................... 824,515 660 14,488 Ohio............... 1,9_5 3,048 3.686 2,722

J931 ...................... 615,143 385 6, 741 South Dakota ....... 3.5,_9 949 1.021 2,801
1932 .................... 670.000 447 4.562 Wisconsin.......... II,7'_8 4,610 3,278 II,758

1935 ..................... 525,000 430 7,449

1954 ......... , ............ , ............ 750 8,705 Total ............. 41, 4_;4 78,422 54. 730 116,457
1955 .........,......................... 1,587 10,416 .... -- -

1956 ......... 1,242,500 ........... 6, 111 13,481 Northeast:
1937 .......... 1,534,500 ........... 3,366 16,869 Connecticut ........ 7,061 3,273 2,879 1,109
1938 ........ I, 676,000 554,540 5,912 11,856 Delaware ............ 178 355 ..........
1939 ........ I,967,350 ............ I0,608 12,550 Maine ............. ""'69" 90 178 904

1940 ........ 2,338,550 1,237,668 12,512 11,747 Maryland and Dis-
1941 ........ 5,082,650 1,398,968 12,410 11,466 trict of Columbia. 48 548 627 299
1942 ........ 2,203,750 2,319,978 9,491 1 I, 691 Massachusetts ..... 1,526 1,762 720 476
1943 ........ 3,102,480 2, 23% 584 3,081 8,024 New Hampshire .... 192 103 21 61
1944........ 2,755,750 2,090,428 425 7,300 New Jersey........ 775 5.513 5,891 I,615

1945 ........ 2,725,500 1,302,238 1. 024 2,680 New York ......... 0, 905 9.21(] 8. 947 4,704
1946 ........ 3,299,400 1,008,619 1,942 5, 561 Pennsylvania ...... 5,590 6,828 5, 7q8 11,530
1947 ........ 2,515,640 1,336,555 ........... .......... Rhode Island ...... 263 237 148 167
1948 ........ 3,098, 8_6 ........................ .......... Vermont .......... 165 109 105 54
i949 ........ 3,256. 956 ............ ! ....................... West Virginia .... -.. 1. 563 125 153 155

....t . _

x Production of sawed cre.,ss tim is included in total volume of lumber Total ........... 157 25,974 ] 25,822 21,054

production, table 22. _ _i = --'-South:

TArtLY 27.--Distribution of Montana lumber shipments, by Alabama ............. 20 [ 26 20

section and State, specified years, 1924-45 t Arkansas .......... I_Iorida............ iii iiiiiiiiii iiiiiiiiii ........ i6

Section and state 1924'1936 I Georgia ........... ::: I

1938 1945 Kentucky ....... ' ::: :::::::::: ........ 3 ........ i(_
" louisiana ..........

• M ft. M" ft. M ft. M" ft. Mississippi ........ i26
I _"'_ I _''_" _"_" t _ '_" Oklahoma..................145 _' :1 .........

Montana ............... t ......118,249 ! 169,732 I] 134,673 I 192,934 South Carolina................ 49 I, 1,2_.----
[ i ........... Tennessee .......... 25 25 12 29West:

A:ltZ_:r: { l .......... 61 Texas ..................... 25 9 687.... 691 .......... 5 575 Virginia ............ 25 63 I 429 172in.... .... o. "....... . .........

Colorado ........... I0,562 [ 3,044 I, 780 3,947 _ __1 _

Idaho .............. 2,090 I 3,971 l, 703 3,886 Total ............ 195 182 576 2,614
Nevada ...................... 1.......... [ .......... I 15

New Mexico .................. i.......... I .......... 119 Total domestic ........... 319,087 289,896 224,878 356,487
Oregon ............. l .......... 63 . Exports ................................... 18 900

Utah ............... I 2.166 1,938 .... i_3i8 ...... 71580 Total ............ 319,087 289,896 224,896 357, *,77
Washington ......... i I, 738 3,081 122 4. 343
'.Vyomtag ............ 6. 397 3. 489 5, [29 2,402

! t Source: 1936. Lumber Distribution and Consumption for 1936,I
Total ............ I 23,022 15,586 11,077 23,428 table 5, p. 19. U.S. Dept. Agr. Forest Service.. 1938.

..... ' 1938. U. S. Dept. Agr. Misc. Pub. 413, table 12, p. 26.
Middle West: 1945. Distribution of Lumber from Sawmills in Western Stat_. :aot_

Illinois ............ "t 35.709 16,830 14,572 24,920 3. U. S. Deer. Agr. Forest Service. 1947.

Indiana ........... [1 745 857 848 3. 721Iowa .............. 15,473 11,696 12,597 12,336

Kansas ............ [ 2,619 381 647 2. 361
Michigan .......... [ [ 12,130 8,136 3,437 7,971

)

U. 8. OOV|RNMENT PRINTING OFF|CI[I ll)rJh.--aOll;_al
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