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RESEARCH SUMMARY 

Resource Bulletin PNW-65 

1976 
California's Northern Interior (Lassen, 

Modoc, Siskiyou, Shasta, and Trinity Counties) 
has a relatively sparse population and ex- 
tremely diverse climate, topography, soils, and 
vegetation. 

Forest industries provide about 25 percent 
of the employment in the five-county area. 
Currently there are over 40 wood products 
mills, including lumber mills, veneer and 
plywood plants, pulp and board plants, and a 
post, pole, and piling installation. The trend 
since the 1940's has been toward fewer and 
larger mills. Lumber production dominates, 
though veneer and plywood have increased. 

The area contains about 9.6 million acres 
of forest land, of which 6.0 million is classified 
as commercial, 3.2 million as unproductive, 
and 0.4 million acres as productive reserved in 
Parks and Wilderness. ~ubl~ic  agencies own 60 
percent of the commercial forest; 40 percent is 
privately owned. About 26 percent of public 
and 18 percent of private commercial forest 
land are expected to yield little timber in the 
future due to economic and environmental 
constraints and ownership objectives. 

Since 1953, about 80,000 acres of commer- 
cial forest have been converted to roads, 
reservoirs, powerlines, grazing lands, residen- 
tial and recreational developments, and other 
permanent clearings; 355,000 acres were re- 
classified from commercial to noncommercial. 
Recently developed methods of determining 
productivity were used as well as several 



years of experience in problem areas such as 
some of the nonstocked burns. About 16,000 
acres of National Forest land formerly classi- 
fied as reserved were placed in the commer- 
,cia1 forest category. 

Ownership changes of commercial forest 
land include an increase in National Forest 
and forest industry land, and a decrease in 
other public and miscellaneous private hold- 
ings. 

Douglas-fir, ponderosa pine, and true firs 
are the most common types. Most forest lands 
are fairly well stocked with trees; but the 
condition of many cutover stands, especially 
on private lands, is poor, resulting in lower 
growth rates and higher mortality than would 
be expected in well-managed forests. 

Total volume in growing stock and 
sawtimber trees in 1970 is estimated at 15.9 
billion cubic feet or 86.0 billion board feet 
(International 1/4-inch rule). National Forests 
own 70 percent of this, other public agencies 2 
percent, and private landowners 28 percent. 

Since 1953, standing timber volume has 
declined about 21 percent-17 percent on 
public lands and 45 percent on private lands. 
Pines and Douglas-fir are declining more 
rapidly than other species. 

Total net annual growth is about 0.25 
billion cubic feet or 1.25 billion board feet. 
National Forest lands account for 63 percent 
of the cubic-foot growth and have the highest 
per-acre growth rate (45 cubic feet per acre). 

Private lands, though potentially more produc- 
tive than National Forest lands, have a lower 
current growth rate (34 cubic feet per acre on 
forest industry land, 37 cubic feet on other 
private). Annual mortality is about 45 million 
cubic feet or 222 million board feet. National 
Forests have the lowest mortality rate relative 
to inventory volume. The lower per-acre 
growth and higher mortality rates on private 
lands are due primarily to the poor condition of 
the logged and burned areas, which amount to 
about 75 percent of these private ownerships. 
Growth has been increasing, however, and 
there are reasons to expect better performance 
in the future. 

Salvable dead timber volume is nearly 
equal to the annual timber cut, but much of 
tnis can not be salvaged economically. 

The annual timber cut has remained fairly 
constant for the past 20 years, ranging 
between 1.3 and 1.5 billion board feet; but 
there has been a decided shift from private to 
public timber and from the eastern part of the 
area to the west. The annual cut apparently 
could be maintained indefinitely at 1.3 billion 
board feet if the average annual growth could 
be increased from 173 board feet per acre to 
216 (or from about 40 cubic feet to 50). This 
seems possible, biologically; but it would 
require more intensive forestry and for some 
ownerships a change in management objec- 
tives. 



PREFACE 

Numerous reports on the timber resources 
of California have been published, beginning 
with a section in Charles S. Sargent's "Report 
on the Forests of North America (exclusive of' 
Mexico)" in 1880; but not until the late 1940's 
was a comprehensive field inventory made. In 
1954 USDA Forest Service Forest Survey 
Release No. 25, "Forest Statistics for Califor- 
nia," was published. This report included 
forest area data by county and public and 
private ownerships and timber volume by 
subregions of the State. The volume data for 
the 1954 report were collected on 1,527 
commercial forest plots established throughout 
the State. Individual reports for Siskiyou 
(1950), Shasta (1954, and Trinity (1951) 
Counties that showed forest area detail, but no 
volume figures, were also published from some 
of the same data used in Release No. 25. 

The r d t s  of a reinventory of California 
forest resources in 1962 were published in 
Resource Bulletin PSW-4, "Commercial Forest 
Area and Timber Volume in California, 1963" 
(Oswald and Hornibrook 1966). The reinven- 
tory consisted of a remeasurement of about 15 
percent of the 1,527 plots established for the 
1950-54 inventory. The information was not 
developed by county. 

The report you are reading summarizes 
the latest timber resource inventory in Lassen, 
Modoc, Siskiyou, Shasta, and Trinity Counties, 
California. A total of 1,859 commercial forest 
plots were established in the five-county area. 
These plots were selected from a much larger 
number of aerial photo plots-43,885 aerial 
photo plots were examined, including plots in 
commercial and noncommercial forest and 
nonforest areas. (See "Inventory Procedures," 
page 72, for details.) 

Forests have played a prominent role in 
the socioeconomic scene during the past 125 
years and will continue to be important to the 
people in the five-county area, as well as to the 
State and the Nation. This report is a 
point-in-time examination of the ever-changing 
forest resource. Though focusing primarily on 
the timber resources of the forests, that is, the 
amount and kind of wood available to meet 
people's needs, the information presented here 
may also be useful to people concerned with 
other resources of the forest, including 
grazing, water, clean air, wildlife, and 
recreation. 
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THE SETTING 

California's Northern Interior is sparsely populated, having 
about 14 percent of the total land area in California but less than 1 
percent of the population. The population density for the 
five-county area is 6.4 persons per square mile; but over half of the 
people live in Shasta County, mostly in and near Redding, the 
largest city in the area. Other major towns and cities are 
Susanville, Yreka, Alturas, Weaverville, and Weed. 

Between 1960 and 1970, the population of the five-county area 
increased 14 percent compared with 27 percent for the entire 
State. The increase was essentially all in Shasta and Lassen 
Counties. Siskiyou County's population increased only 1 percent, 
Modoc County decreased 11 percent, and Trinity County 
decreased 22 percent. 

The area is rather remote from California's population 
centers. Redding is 167 miles from Sacramento and 231 miles from 
San Francisco. Modoc County is one of the remotest areas in the 
State; Altyras, the county seat, is 312 miles from Sacramento and 
379 miles from San Francisco. 

The five-county area is extremely diverse in climate, 
topography, soils, and vegetation. The rugged Coast Ranges and 
Klamath Mountains (fig. 1) occupy the western portion of this 

Figure 1. -The Coast 
Ranges and Kla- 
math Mountains 
in the western 
part of the North- 
ern Interior are 
heavily timbered, 
but many areas 
are difficult to 
manage due to 
steepness and 
rockiness. 



area, with peaks up to 9,038 feet high and deep, narrow canyons 
cutting down to 400-500 feet along the Humboldt County line in 
Siskiyou and Trinity Counties. The southern Cascade Range 
occupies most of the eastern portion of the area where the 4,000- 
to 6,000-foot plateaus and rolling uplands are broken by 
occasional canyons and dotted by numerous volcanic peaks, 
including 14,162-foot Mount Shasta (fig. 2) and 10,466-foot Lassen 
Peak. The Warner Mountains in the extreme northeastern corner 
of the area are narrow and abrupt, a block-fault range with peaks 
up to 9,934 feet. The Sacramento River heads in the Northern 
Interior, and the northern tip of the Sacramento Valley separates 
the Coast Ranges from the Cascades in southern Shasta County. 
The east slopes of the Cascades grade into the arid Great Basin in 
eastern Lassen County. 

The climate is variable because of the mountains which affect 
temperature and modify the moisture-laden westerly winds. 
Precipitation ranges from 50-60 inches or more in the western 
Siskiyou and Trinity Counties and in some of the higher mountains 
in Shasta County to less than 10 inches in extreme eastern Lassen 
and Modoc Counties and also in the Klahath-Tule Lake area in 
northeastern Siskiyou and northwestern Modoc Counties. The 

Figure 2.  -Mount Shasta in southern Siskiyou County. The 
forests near timberline are primarily Shasta red fir and 
white fir; lower slopes in the picture are forested with 
mixed-conifer stands of Douglas-fir, white fir, ponder- 
osa and sugar pines, and incense-cedar, with scattered 
stands of lodgepole pine on some burned areas. The 
smooth-textured gray patches are brushfields in burned 
areas that have not reforested. 



frost-free period ranges from nearly 8 months in the Sacramento 
Valley in Shasta County to less than 3 months ia the higher 
mountains in Lassen and Modoc Counties and 4 to 5 months in 
much of Trinity and western Siskiyou Counties. 

Soils are extremely variable due to the diversity of the climate 
and parent material. Very productive soils derived from volcanic 
and metamorphic rocks are common in the Northern Interior, but 
in some areas there are soils derived from granite, peridotite or 
serpentine (fig. 3), and limestone, which are relatively low in 
productivity. Some soils on steep slopes, especially those derived 
from granite and metamorphic rocks, are extremely unstable (fig. 
4) and cause logging, roadbuilding, and forest management 
problems. 

Natural vegetation reflects the topography, climate, and soils 
and ranges from grassland and oak-savannah in the Sacramento 
Valley, through chaparral, Digger pine, and broadleaf woodland 
(fig. 5) in the foothills of both the Coast Ranges and Cascades, to 
forests of ponderosa pine, mixed conifers, and high elevation 
forests of true firs. Jeffrey pine occurs on peridotiteherpentine ' 

areas throughout the forested area and in mixed stands of other 
species on volcanic soils in the eastern portion of the area. On the 
lower eastern slopes of the Cascades, ponderosa-Jeffrey pine 
forests grade into sagebrush steppe, often intermixed with juniper, 
mountain-mahogany, and scrub black oak along the forest fringe 

Figure 3.-This stand of Jeffrey pine near Weaverville in 
Trinity County is growing on soil derived from serpen- 
tine rock. Such areas are naturally low in productivity. 
The better timber stands on the hill in the background 
are growing on soils derived from schistose rock. 



Figure 4. -A natural landslide along a stream in the Trinity 
National Forest, an example of an area that could be 
classified by the Forest Service as "special" [water in- 
fluence zone] or "marginal" due to unstable soil. 

Figure 5.-Blue oak-grassland type with scattered Digger 
pine in the lower foothills of the southern Cascade Range 
in Shasta County. Blue oak and other noncommercial 
oak types occupy about 560,000 acres or roughly 6 per- 
cent of the forest land in the Northern Interior. 



(fig. 6). (See page 70 for a list of the major woody plants and their 
occurrence in the Northern Interior, California.) 

Forest fires (fig. 7), grazing, logging, mining (fig. 8) ,  and other 
activities by man have altered the vegetation throughout the area. 
Many of today's stands of young pine and fir originated on sites 
deforested within the past 125 years. Extensive areas that were 
once forested now support only shrubs and grass, and there is 
evidence that conifers once grew in some areas now occupied only 
by hardwoods. In eastern Lassen County, juniper and in some 
cases Jeffrey pine have been slowly encroaching on rangeland in 
the forest-steppe transition zone. Changes due to man and nature 

Figure 6. - Jeffrey-ponderosa pine stands grading into 
juniper-sagebrush at the lower forest fringe in Lassen 
County. 

Figure 7.-Timber killed in the Antelope Mountain Burn, 
Lassen National Forest, one of many forest fires that 
have occurred in the Northern Interior. 



Figure 8.-Mine dredgings in Trinity County are still essen- 
tially nonforested after several decades. 

are still taking place and will continue, perhaps at an increasing 
rate as demands for various resources increase. 

The forests play a prominent role in the socioeconomic scene 
in the Northern Interior, providing employment in the forest 
products industries (fig. 9) and generating additional employment 
in construction, trade, services, public and private forestry 
positions, watershed management, and the outdoor recreation 
industry. Unlike the forest products industry which has generally 
stabilized, at least in terms of volume of wood cut, forest 
recreation continues to expand (fig. 10). Outdoor recreation use in 
1970 in the five-county area was estimated to total 101 million 
participation days. By 1990 it is projected to total 177 million 
participation days, a 75-percent increase in 20 years.1 Goods 
such as Christmas trees, pine cones, bark dust, mushrooms, and 
many others both tangible and intangible, originate in the forests 
of northern interior California. The water, wildlife, minerals, 
fossils, archeological sites, and scenery are important to the 
150,000 people living in the area, as well as to many from outside. 

'Source: State of California, Department of Parks and Recreation. 



Figure 9. -Forest industries are important to the economy of northern interior California. 
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Figure 10.-The forests provide many forms of recreation. 



THE FOREST INDUSTRY 

In 1972 there were 44 wood products mills in the five-county 
area-37 lumber mills, 5 veneer and plywood plants, and 2 pulp 

Lumber dominates and board plants. In addition there was at least one post, pole, and 
the forest industries piling plant. Lumber production dominates the forest industry, 

accounting for 89 percent of the total log consumption, compared 
Plywood Production with 98 percent in 1946. Veneer and plywood mills consume the 
has increased other 11 percent, compared with 2 percent in 1946. The pulp and 

board industry relies entirely on mill residues in the form of chips, 

The trend has been sawdust, shavings, and bark. The trend in the lumber industry in 

toward fewer, larger the Northern Interior, as throughout the Pacific Coast States, is 
toward fewer and larger mills, though recently a few small-log 

mills facilities have been built. Table 1 shows number of mills and 
percent of log consumption by industry for selected years. 

Table 1--Nwnber of mills and percent of log consumption, by industry in California's 

Northern Interior for selected years, 1946-72 

Lumber : 
Number o f  mi 11s 132 107 5 3 45 3 7 
Percent o f  l o g  consumption 98 9 4 (3)  89 89 

Veneer and plywood: 
Number o f  mi 11s 3 7 6 5 5 
Percent o f  l o g  consumption 2 6 ( 3 )  11 11 

1 372 I ndus try2 

Pulp and board: 
Number o f  mi 11s 

T o t a l  number o f  m i l l s  136 115 60 53 4 4 

1946 

l ~ o u r c e s :  Forest  Survey Release 6 ( ~ u r k s  and o thers  1948) 
Forest  Survey Release 20 (May 1953) 
Forest  Survey Release 20 (May and Baker 1957) 
Forest  Survey Release 34 ( ~ a y  1958) 
Forest  Survey Release 35 (May and Baker 1958) 
Resource B u l l  e t  i n PSW-2 (Muer 1 e and Horn i brook 1965) 
Cal i f o r n i a  Timber lndust r ies-1968 ( ~ a r r e t t e  and o thers  1970) 
Resource Bu 1 1 e t  i n PNW-52 ( ~ o w a r d  1 974) 

21ncludes o n l y  those sectors o f  the  f o r e s t  products i n d u s t r y  f o r  which t ime s e r i e s  
data a r e  ava i lab le .  

3 ~ a t a  no t  avai l a b l e  f o r  the  Nor thern I n t e r i o r  because they were combined w i t h  
o t h e r  areas t o  avo id  d isc losure .  

1 968 1956 

41ncludes 2 processes a t  1 l o c a t i o n .  

1 962 



Forest industries pro- 
vide for 17 percent of 
area's employment 

Forest industries in the Northern Interior including logging, 
lumber and plywood manufacturing, millwork, prefabrication, 
wood preserving, and other wood products, and pulp and paper 
manufacturing employed about 7,900 persons in 1973. This 
was about 17 percent of the total reported employment in the 
five-county area and about 9 percent of the total employment in all 
forest industries * in California. 

Logging accounted for about 18 percent of the forest industrial 
employment in the Northern Interior in 1973, sawing and planing 
mills 55 percent, veneer and plywood 12 percent, and pulp and 
paper and other wood products manufacturing 15 percent. Though 
89 percent of log consumption in 1972 was by the lumber industry, 
(table 1) this sector accounted for only 67 percent of the 
nonlogging employment. The veneer and plywood sector, on the 
other hand, used 11 percent of the total logs consumed in 1972 but 
accounted for 14 percent of the nonlogging employment. 

Northern Interior forests also contribute directly to forest 

More 
is pro 

industrial employment in other areas. In 1972, about 100 million 
timber is cut than more board feet (or about 8 percent more logs) were cut in the 
cessed in North- Northern Interior woods than were processed in mills in the area. 

ern Interior counties Logs were shipped mainly to the north coast, the Sacramento 
Valley, and to Oregon. Trinity County is the largest net exporter; it 
processed less than half of the logs cut in the county in 1972 and 
transported 36 percent outside the Northern Interior. Lassen and 
Modoc Counties are also net exporters, but Siskiyou and Shasta 
counties process more logs than are cut in these counties. 

2Standard Industrial Codes 2411-2499, and 2621 (U.S. Office of Management 
and Budget 1972). 

3Source: State of California, Department of Human Resources Development. 

4Standard Industrial Codes 241 1-2499, and 261 1-2661 (U.S. Office of 
Management and Budget 1972). 



FOREST AREA 

69 percent of the area 
is forest, including . . . 
a 43 percent com- 

mercial forest 

23 percent unpro- 
ductive forest 

3 percent produc- 
tive reserved in 
parks and wilder- 
ness 

In the five counties of Lassen, Modoc, Siskiyou, Shasta, and 
Trinity, 9,678,000 acres or 69 percent of the total land area is 
classified as forest land. Commercial forest land totals 6,028,000 
acres or 43 percent of the total land area. Included are the upland 
areas, where virtually all the commercial conifer trees grow, and 
some hardwood sites along streams. Unproductive forest land tot- 
als 3,211,000 acres or 23 percent of the total land area. Included as 
unproductive forest are the oakstands(fig. 5) in the foothills below 
the conifer zone, juniper, chaparral, forested areas that are too 
steep and rocky to harvest or manage for continuous production of 
wood, forest lands incapable of growing 20 cubic feet of wood per 
acre because of limiting moisture (fig. 11) or soil toxicity, and 
upper timberline forests (figs. 12 and 13). Productive forest land 
reserved by law in National Forest Wilderness and National, 
State, and County Parks totals 439,000 acres or 3 percent of the 
land area. 

5See "Definition of Terms," page 7 3 .  

Figure 11.-This forest fringe area in Modoc County near 
Adin is incapable of growing 20 cubic feet of wood per 
acre per year. Individual trees are growing reasonably 
well, but the area will support very few trees, per acre, 
due to limiting moisture. 



Figure 12. -Upper timberline in the Salmon- Figure 13. -Upper Canyon Creek Lake in 
Trinity Alps. The sparse stand shown the Salmon-Trinity Alps, bordered by 
in this picture includes Shasta red fir, low-site forests classified as unpro- 
mountain hemlock, and the relatively ductive. 
rare foxtail pine. 

National Forests con- 
tain 58 percent of the 
commercial forest 
but- 

Not all acres will 
produce full yields 
of timber. . . 

5 percent requires 
modified timber 
management prac- 
tices 

17 percent has low 
yield expectations 
in the near future 

National Forests contain 3,474,000 acres or about 58 percent 
of the commercial forest land. Included are all or portions of the 
Lassen, Modoc, Shasta, Trinity, Klamath, Six Rivers, Mendocino, 
and Plumas National Forests of Region 5 and small portions of 
Region 6's Rogue River National Forest and Region 4's Toiyabe 
National Forest. 

Not all of the 3,474,000 acres of commercial forest land in 
National Forests is or will be managed primarily to produce timber. 
In many areas the protection of other resource values requires 
that timber harvesting be modified. These areas, classified by the 
Forest Service as "special component," may yield considerably 
less timber than areas that are managed primarily for timber 
production. About 5.3 percent of the total commercial forest land 
in the National Forests in the Northern Interior is in this category. 
Included are the Whiskeytown-Shasta-Trinity National Recreation 
Area, travel and water influence zones, and forest land bordering 
some developed sites. 

Another category of land from which less than full timber 
production can be expected is the "marginal component." This 
amounts to about 16.8 percent of National Forest commercial 
forest land in the Northern Interior. Included are extensive areas 
of low value hardwoods and other species (mostly knobcone pine) 
presently low in demand; soils that are unstable (fig. 4), shallow 
(fig. 14), and rocky; areas not now economically loggable because 
of access or terrain; and nonstocked areas that will not be 
reforested because of lack of funds. 



a 3% percent may 
become wilderness 

a 1 percent is not 
planned for timber 
management 

Other public agencies 
hold about 2 percent of 
the commercial forest 

Figure 14.-Extensive areas of scab rock and 
small "pockets" of soil stocked with Jeffrey 
and ponderosa pines and western juniper oc- 
cur in the lava-flow country in and near the 
Modoc National Forest. Such areas may sup- 
port marketable trees but are difficult to 
manage and have low future yield expecta- 
tions. 

About 124,000 acres or 3.5 percent are in areas being studied 
for possible inclusion in wildernesses. 

Commercial forest land in experimental forests, recreation 
and administrative sites, and isolated tracts where sustained 
periodic harvest is impractical is in a category called 
"unregulated." Sustained yield timber production is not planned 
for these areas, which amount to about 1.3 percent of the total 
commercial forest land in National Forests. 

The Bureau of Land Management, Bureau of Indian Affairs, 
other Federal and State agencies, and counties and municipalities 
administer 154,000 acres or about 2 percent of the total 
commercial forest land. 

6hdian lands are privately owned, but have been included here as public. 



40 percent is  privately 
owned including. . . 

11 percent by 
timber companies 

19 percent by non- 
mill-operating 
corporations- 

90 percent of which 
is owned by 4 cor- 
porations who 
manage for timber 
production and 10 
percent by banks 
and land developers 

10 percent of total 
commercial forest 
is owned by farmers 
and other non- 
corporate owners 

Not all commercial 
forest in other public 
and private ownerships 
will produce full yields 

2 percent of other 
public forests are in 
nontimber uses; half of 
these are marginal for 
timber production 

2 percent of private 
forests are in non- 
timber use and 14 per- 
cent are marginal 

Privately owned commercial forest land is estimated at 
2,400,000 acres or about 40 percent of the total in the Northern 
Interior. 

At the time the fieldwork was done for this inventory,679,000 
acres or 11 percent of the total commercial forest land was owned 
by timber industry companies operating wood processing mills. 
Miscellaneous private corporations other than mill-operating 
timber companies owned 1,125,000 acres or 19 percent of the total. 
Since the inventory was completed, a number of land transactions 
have taken place. Over 150,000 acres of commercial forest land 
have been transferred from miscellaneous private corporate 
owners to forest industry. The tables in this report do not reflect 
these transactions. 

Of the 1,125,000 acres of miscellaneous private corporate 
commercial forest land, about 90 percent was owned by four 
corporations. Even though these firms do not operate wood 
processing mills, timber production has been and will probably 
continue to be one of their land management objectives. Most of 
the remaining 10 percent of the commercial forest land in 
miscellaneous private corporate ownership is held by land 
developers and subdividers, banks, and other financial institu- 
tions. 

Ranchers, farmers, and noncorporate miscellaneous private 
owners held 596,000 acres or 10 percent of the total commercial 
forest land. 

As with National Forests, not all commercial forest land in 
other public or private ownership is currently manageable for full 
timber yields because of physical factors or conflict with other 
uses. An attempt was made to classify other public and private 
commercial forest land into timber management intensity and 
suitability categories similar to those used by the National Forests. 
To do this, each field plot was examined and placed into one of 
several categories based strictly on physical evidence. 

About 2 percent of other public commercial forest land is 
currently in areas where recreational development or other uses 
will reduce or possibly eliminate timber production. About 50 
percent of the other public commercial forest is in areas with 
limiting physical or economic factors, including 29 percent in 
low-value species such as hardwoods and knobcone pine and arid 
fringe areas of juniper-pine or Digger pine, 3 percent in high 
elevations where forest regeneration has generally failed, and 18 
percent in steep, rocky, and unstable areas and periodotite-ser- 
pentine soils. 

About 2 percent of private commercial forest lands is in areas 
currently being developed for nontirnber use (primarily residential 
sites), though trees are still present. Subdivisions for real estate 
development shown on the county assessor's records were not 



included unless on-site construction had been started. About 14 
percent of private commercial forest land is in areas with limiting 
physical or economic factors, including 10 percent in low-value 
species such as hardwoods and knobcone pine, and arid fringe 
areas of juniper-pine or Digger pine, 1 percent in high elevation 
problem areas, and 3 percent in steep, rocky, and unstable areas 
and peridotite-serpentine soils. 

The previously described limitations or withdrawals total 18 
percent of the commercial forest land outside National Forests. 

Even a larger area may Although difficult to define, an even greater area has low 

produce little timber probability of contributing to the future timber supply. Many sites 
have been difficult to restock in desirable conifers following dueto.. . logging. All of the hardwood areas except for a few bottomland 

Difficult sites 

Objectives of 
owners 

- -  - 

stands show evidence of past conifer stocking, yet most of these 
areas are restocking in conifers very slowly, if at all. Forest fires 
and logging have caused these conifer sites to become stocked with 
hardwoods. More hardwood areas can be expected in the future, 
since fires and logging will continue. The Z'berg-Negedly Forest 
Practices Act of 1973 (California, State of, 1974) requires that 
considerable effort be made to restock conifers in logged areas, 
but some recalcitrant sites will not be satisfactorily reforested in 
spite of managers' efforts. Other areas that currently show no 
evidence of problems may indeed be difficult to manage due to 
soils, moisture, or other physical factors not currently apparent to 
the land managers. Finally, many landowners have objectives 
other than timber growing (fig. 15). 

Figure 15. 
wood 
tives . 

-Many stands on private lands are growing less 
than possible because of the landowners' objec- 
This privately owned stand in Lassen County is 

producing both wood and Christmas trees, but not with- 
out some trade offs. 



Forest conversions 
will continue 

Much of area is in 
mixed conifers 

Most commercial forest land is grazed, in some areas so 
heavily that seedling damage, soil compaction, and erosion have 
resulted. Several large residential developments are registered by 
the county assessors and will continue to take land out of timber 
production. Roadbuilding will continue, especially in the more 
inaccessible areas in the western part of the Northern Interior. 
Other forest conversions which have taken a considerable area 
out of timber use in the past-powerlines, reservoirs, canals, 
mining developments, etc . -will also continue. 

Much of the main forest zone of the Northern Interior 
is mixed-conifer type, consisting of various combinations of 
Douglas-fir, white fir, ponderosa and sugar pines (fig. 16), and 
incense-cedar. Fairly pure stands of Douglas-fir are found in the 
extreme western portion of the area (fig. 17) and also in small 
scattered stands elsewhere. Pure stands of white fir and/or red fir 
occur in the higher elevations above the mixed-conifer zone; in 
some areas they also contain western white pine, lodgepole pine, 
Jeffrey pine, mountain hemlock, foxtail pine (fig. 12), and Brewer 
spruce (fig. 18). Pure stands of ponderosa pine (fig. 19) occur 
mainly on the drier sites below the main forest zone in the western 
portion of the area and on the drier eastern slopes of the Cascade 
Range. 

Fig ure 16. -Timber 
inventory crew- 
man measuring a 
sugar pine on pri- 
vate land in Tri- 
nity County. 



we 17. -Clearcut patches 
in Douglas-fir type in the 
extreme western portions 
of the Northern Interior 
on the Big Bar District of 
the Trinity National Fores 

Figure 18. -Brewer 
spruce, a rare 
tree found only 
in the Siskiyou 
Mountains, 
grows near up- 
per timberline. 

Fig me 19.-This stand of large sawtimber in Lassen Co 
is fairly typical of many areas of the mixed-conifer 1 
Ponderosa pine often forms small, even-aged "clust 

unty 
YPe* 
ers" 

which are surrounded by other species. White fir is 
often present in the understory where less tolerant pon- 
derosa pine usually cannot survive. Cutting the 1,arge 
pines has often resulted in an increase in white fir. 



Forest types (fig. 20) shown in this report are based on the 
Douglas-fir is the most plurality of tree stocking. A mixed-conifer stand, for example, that 
extensive type contains 40 percent Douglas-fir, 35 percent ponderosa pine, and 

25 percent white fir would be classified as Douglas-fir type 
because this species has the plurality of stocking. 

y NONSTOCKED 6% 

OTHER 
COMMERCIAL 

Figure 20. - Sixty-five percent of the commercial 
forest in northern1 interior California is 
Douglas-fir, ponderosa pine, and white fir 
t~ peso 

Stana Size anb Age 
Sawtimber stands occupy 4,503,000 acres or 75 percent of the 

75 percent of area is in total commercial forest area (fig. 21). About 62 percent of the 
sawtimber stands sawtimber stands are on National Forest lands. 

Poletimber stands occupy 399,000 acres, only 7 percent of the 
commercial forest area, and seedling and sapling stands (fig. 22) 
722,000 acres or 12  percent. 

These stand-size figures alone give only a general view of the 
Many sawtimber stands forest, since many sawtimber stands consist mainly of remnant 
have been partially trees in areas that have been selectively logged. These residual 

cut. . . stands are difficult to characterize-some are well stocked with 
vigorous trees; some are overstocked and could be thinned; some 



LARGE 

Kq Other owners 

National Forest 

SMALL POLE SEEDLING NONSTOCKED 
SAW SAW TIMBER AND 

TIMBER TIMBER SAPLING 

Figure 21 .-Most of the commercial forest land in northern 
interior California is stocked with sawtimber stands. 
National Forests hold most of the large sawtimber. 

Pigare 22 .-Pondemsa pine plantation in a clearcut patch in 
Douglas-fir type in the Trinity National Forest. This area 
is well stocked except in the old spur roads, landings, 
and places where slash piles were burned. Seedling- 
sapling stands occupy 722,000 acres or 12 percent of 
the total commercial forest land in the Northern Interior. 



And are difficult to are stocked with culls and damaged trees. Some are in rather poor 
characterize condition because of patches of inhibiting brush, erosion and soil 

compaction due to logging, grazing, and other activities; and 
insects and disease. 

About 33 percent of the commercial forest area is in stands 
One-third of the area over rotation age.7'National Forests contain 75 percent of these 

is in old stands older stands, which amount to 43 percent of total National Forest 
commercial forest area. 

Much of the uncut older stands, in both public and private 
ownerships, is in steep mountains in the western part of the area 
with land stability problems and costly accessibility. Nearly all of 
the flat and gently-sloping lands have been logged. 

Young stands occupy Stands under rotation age occupy 60 percent of the 
most of the flat and commercial forest area. Much of this is in flat and gently rolling 

gentle-sloping land country in the eastern part of the area. 

The forest area has been classified into productivity 
categories called cubic-foot site classes (table 7.) These categories 
are useful for ranking the relative capacity of the land to produce 
wood. They do not necessarily indicate the realizable potential of 
the forest. They are based on normal yield tables developed from 
natural, fully stocked, even-age stands of single species. Such 
yields could be realized across all acres only if all stands were 
even-aged and kept fully stocked with single species (fig. 23), if the 
forest were perfectly regulated with even-age class distribution, if 
all stands were clearcut exactly at the age of growth culmination, 
and if all were immediately restocked. These conditions will 
obviously not be met over large areas. 

Forest industry lands In Northern Interior California, forest industry lands are of 
highest average productivity, followed by National Forests, farmer have the highest per- and miscellaneous private, and other public, in that order. Total acre potential 
area capable of growing 85 or more cubic feet per acre per year 
amounts to : 

47 percent of forest industry lands 
34 percent of National Forest lands 
30 percent of farmer and miscellaneous private lands 
25 percent of other public lands 

7Rotation age as used here: Lodgepole pine-100 years; other conifers, Shasta 
Trinity, and Western Siskiyou Counties-100 years; other conifers, Lassen, 
Modoc, and eastern Siskiyou Counties-140 years; hardwoods-50 years. 



Figure 23.-This timber stand near McCloud is 
said to be the oldest successful ponderosa 
pine plantation in California. The stand is 53 
years old and contains 7,200 cubic feet and 
30,000 board feet per acre [Scribner rule], an 
example of the potential of some of the North- 
ern Interior's forest land under intensive 
management. 

Stocking Codition 

72 percent of the area About 72 percent of the commercial forest land is medium to 
well stocked, 22 percent is poorly stocked, and only 6 percent is ly stocked' nonstocked. Hardwood (largely California black oak, tanoak, and 

but. . . madrone) trees are included in these stocking figures. Since most 
hardwoods are relatively unimportant to the forest industry in this 
area, they are often considered a liability rather than an asset. 

Hardwoods occupy a Most of the 687,000 acres of hardwood types occur on land that 
large area of conifer has grown conifers in the past and could presumably grow 

land conifers in the future. This in effect raises the area of nonstocked 
land to about 18 percent of the total commercial forest area. Much 
of the nonstocked and poorly stocked land, including some 



hardwood types, is in arid forest fringe areas where forest 
regeneration is difficult. 

In spite of the large area of hardwoods, the stocking 
condition, in terms of occupancy of trees, is relatively good, even 
in areas that have been extensively logged. This is due to the large 
variety of species that grow in the area, to the practice of selective 
logging, and to successful regeneration in recent years of logged 
and burned areas (fig. 22). 

Stocking by ownership is . . . 

Stocked: 
Ownership Well Medium Poorly ~ons tocked~  

(60 + 010) (36-59%) (11-35%) (0-10%) 
Percent 

National Forest 39 34 21 6 

Other public 24 37 23 16 

Forest industry 38 30 26 6 

Farmer and 
miscellaneous 
private 34 39 20 7 

All owners 37 35 22 6 

Though the forest is fairly well stocked, many areas are not 
stocked with the best trees for timber growth. A detailed 
discussion appears in the section on growth and mortality. 

"I'he nonstocked area excludes over 300,000 acres in old burns where 
reforestation efforts have failed. These areas are no longer considered commercial 
forest land. Had they been included, the nonstocked area would have amounted to 
about 11 percent of the total. 



Commercial forest 
decreased 41 9,000 
acres in 17 years . 

Changes in Fonest 

Between 1953 and 1970, there was a net decrease in 
commercial forest area of about 419,000 acres or 6.5 percent. 
Ownership shifting during this period makes it difficult to trace . . exact losses within an ownership class, but these general changes 
can be noted: 

1. Physical losses of commercial forest land totaled about 
80,000 acres. About 60 percent of this was on National Forest 
lands, and 40 percent was on private lands. 

The leading cause of forest loss was roadbuilding (fig. 24), 
• Including physical accounting for about 43,000 acres or 54 percent. National Forests 

losses caused by in the five-county area built about 5,000 miles of permanent 

roadbuilding logging roads between 1953 and 1970, and private owners about 

(43,000 acres) 2,500 miles. Not included are the numerous temporary roads, 
spurs, and skid trails necessary in logging. Highway construction 
and roads built to new housing developments also contributed to 
the loss of commercial forest land. 

Figure24.-Logging roads on the Shasta National Forest and 
adjacent private lands. Since 1953 about 7,500 miles of 
permanent logging roads have been built in the North- 
ern Interior. Though today's technology and economics 
make roads necessary to manage forests, roads also 
reduce the total timber-growing potential of the land 
and affect other resources such as wildlife, scenery, 
and water. 



Reservior construc- 
tion (25,000 acres) 

And other clearings 
(12,000 acres) 

Reservoir construction accounted for about 25,000 acres or 33 
percent of the commercial forest loss. Over 50 reservoirs were 
built between 1953 and 1970, including many less than 100 acres in 
size and a few over 100 acres. Several were in nonforest areas. 
Trinity (Clair Engle) Lake (fig. 25) was the largest, covering 16,400 
acres, mostly forested. Shasta Lake-29,500 acres-was com- 
pleted in 1949 so is not included here as a forest loss. 

Forest clearing (fig. 26) for grazing, powerline construction, 
residential and recreational development, and miscellaneous 
clearings (mining, radar stations, airstrips, etc.) accounted for the 
remaining 12,000 acres or 15 percent. 

Figure 25.-Portion of Trinity Lake, the largest of many re- 
servoirs built in the Northern Interior since 1953. The 
reservoir has brought about further forest losses due to 
rerouting of flooded road and lakeside developments. 



Figure 26.-Aerial view in Shasta County showing forest 
losses due to construction of powerlines, roads, reser- 
voirs, and clearings for agriculture and homesites . The 
powerline rights-of-way are 300 feet wide, occupying 
about 36 acres for each mile in length. 

Reclassification 2. Reclassification as noncommercial or nonforest of land 

decreased commer- formerly called commercial forest accounts for a reduction of 

cia1 forest by about 355,000 acres since 1953. Of this, about 35,000 acres were in 
private ownerships. These lands were reclassified as noncommer- 

355,000 acres cia1 by an improved method of estimating productivity (MacLean 
and Bolsinger 1973a, 197313) in areas where tree stocking is limited 

New techniques to due to environmental factors. 
assess stoc ka bili ty About 320,000 acres of National Forest land formerly called 
were used commercial were reclassified as noncommercial or nonforest 

based on a closer inspection of the land and on experience gained 
since previous inventories. The Shasta National Forest carried the 
greatest reduction (about 225,000), but reductions also occurred 



Some burned areas are 
considered nonstock- 
able- hence not 
commercial 

In the forest fringe, 
deforestation seems 
permanent 

Is a change in climate 
occurring? 

16,000 acres were re- 
classified as commer- 
cial from reserved 
categories 

on the Lassen, Plumas, Mendocino, and Modoc National Forests. 
Included are extensive nonstocked burned areas where consider- 
able investment in reforestation measures has failed. These areas 
are largely transition between the chaparral and pine and 
mixed-conifer vegetation types (fig. 27), or between sagebrush 
scrub and pine forest. Fires and other disturbance have pushed 
back the conifer forests along much of the forest transition zone in 
California (figs. 28, 29). The general lack of natural reforestation 
and failure of artificial reforestation attempts in this zone suggest 
a possible natural trend of forests retreating to higher (cooler, 
more moist) elevations with nonforest vegetation types replacing 
them at lower elevations. Numerous clues of migrating vegetation 
in California's past have been noted (Detling 1961, Munz and Keck 
1970, Whittaker 1960). In the case of some of the nonstocked burns 
in the Northern Interior, no definite conclusion can be reached, 
since the period of observation represents an extremely short 
period of time. National Forest managers have based their 
decisions on substantial evidence that these deforested areas will 
not support timber-producing trees in the foreseeable future. 

3. Since 1953, about 16,000 acres were reclassified from 
productive reserved to commercial forest. Included were parcels 
of the Marble Mountain, Salmon-Trinity Alps, and Yolla Bolly 
areas in Shasta, Siskiyou, and Trinity Counties. The Forest Service 

Figure 28.-This south-facing slope near the lower forest 
fringe zone in Siskiyou County was burned in the early 
1960's and promptly planted in ponderosa pine. Nearly 

Figure 27.-This transition area between all the planted trees died, and very few natural trees 
the chaparral-hardwood-Digger pine have become established. Many nonforested slopes in 
type and ponderosa pine type is con- this area show evidence of past occupancy by forests; 
sidered noncommercial forest, but there is little evidence that they will support com- 
Though the individual pine trees i d -  mercial stands in the foreseeable future. 
cate a fairly high site, the overall area 
is not manageable for timber produc- 
tion. 



National Forests are 
gaining land 

Other public lands are 
decreasing 

Private lands are 
changing owners- 
forest industry owner- 
ship is increasing; other 
private decreasing 

Figure 29.-This area in Shasta County in the lower com- 
mercial forest zone once supported considerably more 
commercial conifer trees than are now present. Oak 
trees and manzanita brush now occupy much of the 
area. Though conifer seed source has been present for 
many decades, conifer stocking is not increasing. 

has recently reviewed large areas for possible Wilderness 
classification, and in the process excluded some areas that had 
been carried as "reserved" by administrative decision but had not 
been set aside by law. 

Owne~ship Changes 
National Forests have acquired about 40,000 acres of 

commercial forest land since 1953, mostly from private ownerships 
but also a small amount from other public agencies. Other public 
ownerships decreased by about 110,000 acres or 42 percent. 
Included were lands held by the Bureau of Land Management, 
Bureau of Indian Affairs, miscellaneous Federal agencies, and the 
State of California. Most of the other public land went into private 
ownership. 

Ownership of commercial forest land within the private 
sector has been changing rather continuously, but the greatest 
change occurred after this inventory was completed when about 
150,000 acres transferred from miscellaneous private corporate to 
forest industry. The overall trend has been toward more forest 
industry-owned land and less miscellaneous private. 



TIMBER VOLUME 

Northern Interior 
forests contain 30 
percent of California's 
timber. . . 
Mostly in large soft- 
wood trees 

Nationql Forests hold 
most of the large 
timber. . . 
In steep country in 
Siskiyou and Trinity 
Counties 

Most of the volume is 
Doublas-f ir, pines, and 
true firs 

a*& 
4. 

MODOC 

Coii~mercial forest land in the Northern Interior contains 15.9 
billion cubic feet and 86.0 billion board feet (International 1/4-inch 
rule) of standing timber, about 30 percent of California's total. 
About 99 percent is softwood species. About 64 percent of 
cubic-foot volume and 76 percent of board-foot volume are in trees 
21.0-inch d.b.h. and larger. 

National Forests have about 70 percent of the total volume, 
and 74 percent of the volume in trees 21.0-inch d.b.h. and larger 
(fig. 30). Siskiyou and Trinity Counties have the greatest 
concentrations of volume, much of it in mountainous areas that are 
presently unroaded and difficult to manage due to unstable soils 
and steep, rocky slopes. 

Over 40 species of trees grow in the five-county area, but the 
bulk of the volume is in a few valuable conifer species. Douglas-fir , 
though rare in Lassen and Modoc Counties, is the most prevalent 
species in the Northern Interior, comprising 36 percent of the total 
cubic-foot volume. Ponderosa and Jeffrey pines account for 22 
percent, white (fig. 31) and red firs for 24 percent, and sugar and 
western white pines comprise 8 percent. Of the remaining 10 
percent of cubic-foot volume, over half is other conifers, including 
incense-cedar, lodgepole and knobcone pines; and the balance is 
hardwoods, largely California black oak, tanoak, and madrone. 

0 
:::;z:qi; Trees 5.0-  to 10.9-inch d.b.h 

Trees 11.0- to 20.9-inch d.b.h 

Trees 21.0-inch d.b.h and larger 

+: National Forests 

(I Other owners 

SHASTA 
(I 

BILLION CUBIC FEET 

Figure 30.-Most of the volume is in large trees on National 
Forests; Siskiyou and Trinity Counties have two-thirds 
of the total. 



Fig ure 31 .--Timber 
inventory crew 
appraising an 
old-growth white 
fir that is infect- 
ed with Indian 
pa int  fungus  
[Echinodontium 
tinctorium E. 8 
E.], a heart-rot- 
ting disease fre- 
quently found in 
both white and 
red firs in the 
Northern Inter- 
ior. 

National Forests hold 78 percent of the Douglas-fir volume, 60 
percent of the ponderosa pine, and 65 percent of all other 
softwoods. 

Total v~ lume  has de- Since 1953, International 1/4-inch board-foot volume in trees 
11.0 inches and larger has declined about 21 percent. Volume in 

'lined *' percent in public ownership has declined about 17 percent; volume in private years ownership has declined about 45 percent. 

Although no quantitative data are available, there is ample 
Hardwoods are increas- evidence that hardwood volume has increased during the past 

"'g several decades. In much of the area, hardwoods such as 
California black oak, tanoak, and madrone occur naturally in 
conifer stands. Selective logging has often freed these hardwoods 
from competition by conifers, and some of the conifer stands that 
have been clearcut or burned have regrown to hardwoods. It is 
also evident from the common occurrence of large ponderosa and 
sugar pine stumps in stands now predominantly Douglas-fir, or 
more often white fir or incense-cedar, that the relative volume of 
ponderosa and sugar pines has decreased, and white fir and 
incense-cedar have increased. 

Ponderosa and sugar 
pines are decreasing 

'statistics for 1953 are unpublished, on file at the Pacific Northwest Forest 
and Range Experiment Station, Portland, Oreg . 



Annual growth is  246 
million cubic feet 

FOREST GROWTH 

AND MORTALITY 

Total net annual growth in growing stock trees 5.0-inch d.b.h. 
and larger is 246.1 million cubic feet and in sawtimber trees 9.0 
inches and larger, 1,254.8 million board feet (International 
1/4-inch rule). About 92 percent of the cubic-foot growth is in 
conifers, largely white and red firs, Douglas-fir, and ponderosa 
and Jeffrey pines as shown in figure 32. 

Annual mortality is  45 Average annual mortality of trees 5.0 inches and larger for the 

million cubic feet !%year period preceding the inventory was 44.9 million cubic feet; 
average annual mortality in sawtimber trees 9.0-inch d.b.h. and 
larger was 221.9 million board feet (International 1/4-inch rule). 
White and red firs, Douglas-fir, and ponderosa and Jeffrey pines 
accounted for 75 percent of the mortality (fig. 33). Sugar, white, 
and lodgepole pine mortality was proportionately higher than 
volume and growth in these species. 

SUGAR AND WHITE PINES 4% 
LODGEPOLE PlNE 1% 

OTHER CONIFERS 3% r rHARDWOODS 8% 

LODGEPOLE PlNE 6% 
OTHER CONIFERS 5% r r  r HARDWOODS 2% 

Figure 32. -Percent of net annual cubic-foot Figure 33. -Percent of annual mortality by spe- 
growth by species, California's Northern In- cies, California's Northern Interior, 1970. 
terior, 1970. 



The leading cause of 
mortality was insects 

White and red firs, ponderosa and Jeffrey pines, and 
hardwoods have high growth rates relative to inventory volume, 
and lodgepole pine has a high mortality rate: 

- -- 

Net annual Annual 
cubic-foot growth cubic-foot mortality 

Species as a percent of as a percent of 
total species volume total species volume 

Douglas-fir 

White and red firs 

Ponderosa and 
Jeffrey pines 

Sugar and white pines 

Lodgepole pine 

Incense-cedar 

Other conifers 
Hardwoods 

All species 

For all species, the leading direct cause of mortality was 
insects (31 percent) ;' followed by: weather (13 percent), disease 
(13 percent), fire and logging (5 percent), and suppression (4 
percent). The remaining 34 percent is in unclassified causes such 
as landslides, exposure due to stand disturbance (logging, 
roadbuilding, etc.), changing water table, soil compaction; man's 
activities such as damage by vehicles (other than logging), fence 
building, etc; and probably some unrecognized suppression, 
insects, and disease. 

Annual growth per acre. in the Northern Interior averages 41 
cubic feet, and mortality averages 7 cubic feet per acre, as shown 
in table 2. 

''The Modoc budworn outbreak of 1974, which affected 231,000 acres of true 
fir in northern California and southern Oregon, is not reflected here, because it 
occurred after the field survey was completed. 



Ta b 1 e 2- -Growth and mortaZity by omership, CaZifornia ' s  Northern Interior,  1970 

- - MilZion cubic feet  - - - - - - - -  Cubic feet  - - - - - - - 

Ownership 

Na t iona l  Forest  155.2 28.3 45 8 53 

Other pub1 i c  5.0 1.1 3 2 7 39 

Forest  i n d u s t r y  22.8 4.2 3 4 6 40 

Farmer and 
miscel laneous 
p r i v a t e  63.1 11.3 3 7 7 44 

T o t a l  n e t  
growth 

- -- --- 

A1 1 owners 246.1 44.9 4 1 7 4 8 

l ~ r o w t h  and morta l  i t y  were-est imated over  va r ious  per iods  o f  t ime f o r  d i f f e r e n t  
p o r t i o n s  of  the  f o r e s t .  See " Inventory Procedures," page 72. 

Nationall Forests have Table 2 shows that National Forests have the highest net and 
highestper-acregrowth gross per-acre growth rates, but also the highest per-acre 

rates and lowest mortality. National Forests have the lowest mortality rate in terms 

mortality related to of percent of inventory volume: 

timber volume 

Tota l  
mor ta l  i t y  

Mortality as a percent of 
Ownership total cubic-foot volume 

within ownership 

morta l  i t y  
per  ac re  

Net annual 
growth 

per acre 

National Forest 

Other public 

Gross growth 
per acre 

Forest industry 

Farmer and 
miscellaneous private 

All ownerships .28 

On the surface it seems paradoxical that National Forests 
with lower average per-acre productive potential and much older 
timber than private ownerships should have higher growth and 
lower mortality rates. A comparison of the stocking figures (see 
page 22 ) only clouds the picture further, since private lands 
appear about as well stocked as National Forest lands. 

A partial explanation of the mortality situation is simply that 
old-growth stands have lower mortality rates than young growth. 
Staebler (1955) found that in Douglas-fir in the Pacific Northwest 



Mortality rates are mortality culminates at about 80 to 90 years after which it drops 
higher in young stands off, and 60- to 70-year-old stands have higher mortality than 

stands of 130 years and over. A tabulation of volume and mortality 
by stand age groups in Lassen and Modoc Counties, where 
substantial areas of both young and old stands exist, suggests that 
these stands develop in a manner similar to Douglas-fir in the 
Pacific Northwest: 

Stand age and Percent of total cubic-foot: 
ownership Volume Mortality 

0-50 years 
National Forest 4 
Other ownerships 8 

50-100 years 
National Forest 42 
Other ownerships 65 

100 years and older 
National Forest 54 
Other ownerships 27 

The above data show that 46 percent of the volume on 
National Forests, but 60 percent of the mortality, is in stands less 
than 100 years old. For other ownerships, 73 percent of the volume 
and 73 percent of the mortality are in stands less than 100 years 
old. For all National Forests in the five-county area exclusive of the 
  la math," 66 percent of the volume, but only 54 percent of the 
mortality, was in trees 21.0 inches and larger. 

The high mortality compared to volume in the 0- to 50-year age 
class on other ownerships-21 percent-suggests that something 
about these young stands is different from the 0- to 50-year stands 
on National Forests. 

75 percent of private /The plot data showed that about 75 percent of the commercial 
forest land in private ownership in the five-county area has been 

lands have been logged logged one to four times or burned in the past 100 years. The tree 
or burned data from these plots indicated most areas were fairly well stocked 

but not with the-best possible trees. 
In an attempt to quantify objectively how younger stands and 

cutover areas are performing, the past 10-year periodic net 
Lassen County growth amual growth for each stand sampled on private land in Lassen 

compared with yield County was compared with the periodic net annual growth shown 

tables . . . in yield tables. Lassen County was chosen because it has the 
greatest percentage of young stands and generally a longer history 
of cutting than other counties in the Northern Interior. For stands 
that were predominantly ponderosa or Jeffrey pines, Technical 

"Data not available by diameter class. 



Half of the stands 
are growing well 

About one-third are 
growing less than 
half of yield table 
growth rates 

Mistletoe, top or bole 
damage, and low vigor 
are common 

Past cutting left many 
stands with low growth 
and high mortality 

Bulletin 630 (Meyer 1961) was used; for white fir stands, 
University of California Bulletin 407 (Schumacher 1926) was used. 
Site index was used to determine the basic productivity level, then 
was discounted to take care of stockability problems in the manner 
detailed in Research Paper PNW-152 (MacLean and Bolsinger 
1973a). Stand age was assigned as the predominant age of the 
dominant and codominant trees. In a few stands consisting of 
young trees with a scattering of old residuals, the stand age 
chosen was that of the young trees. The difficulty in using this type 
of comparison is, of course, that many stands do not conform to 
yield table standards because of age spread, mixture of species, 
microsite inclusions, etc. Still, this analysis gives some ideas of 
how well stands are performing. 

A total of 44 stands were examined. (See "Inventory 
Procedures," page 72, for details on plot selection.) The results: 

Past 10-year periodic growth was equal to or greater than the 
yield table level for 41 percent of the stands, and 7 percent were 
less than 25 percent below the yield table level. This leaves 52 
percent that were growing substantially below the yield table 
level, including 16 percent where yields were 50 to 76 percent of 
yield table levels, and 36 percent where yields were less than half 
of those indicated in yield tables. 
. Except for three nonstocked areas, there was no solid 
relationship between stocking and growth. A closer examination 
showed that many stands are stocked with poor timber-producing 
trees- slow-growing and vulnerable to insects, disease, and other 
mortality agents. 

These conditions were noted: 
1. Dwarf mistletoe infections were recorded in 40 percent of the 

stands, half of which were considered to be heavily infected. 
(The western-wide dwarf mistletoe rating system developed by 
Forest Service pathologists was used to score the seriousness of 
infections.) Dwarf mistletoe is a light-demanding organism and 
has apparently increased greatly due to the opening up of stands 
by logging, road-building, and thinning by man, as well as by 
storms, insects, and disease. 

2. Dead tops, top damage, and injuries due to logging and other 
mechanical factors !were/ recorded in 64 percent of the stands 
sampled, though these agents usually affected less than 10 per- 
cent of any given stand. 

3. Many trees left after logging were defective, poorly formed, 
and low in vigor, often suppressed before logging with little 
capacity to respond to release-since they can't respond, they 
often die. In many cases, trees were left standing simply be- 
cause they had little market value. They often have little value in 
the woods as timber producers. These kinds of trees make up a 
small portion of undisturbed stands, but are significant in many 
residual stands because they control space where better trees 
could be growing. Many of these trees may be genetically infe- 
rior-leaving them as the major seed source may have resulted 
in genetic degradation of the younger stands now developing. 



On the positive side, 
growth is  increasing 

A positive view of the forest situation is in order. Though 
many stands are growing much less wood annually than they could 
be, and total growth is currently about 30 percent less than the 
annual cut, there is ample evidence that growth is increasing. The 
current cutting rate of 1.3 billion board feet is reducing the 
inventory only 0.4 percent per year, whereas the average rate of 
decline between 1953 and 1970 was about 1.2 percent. Since the 
reported cut has remained nearly level, and no changes have been 
made in the scaling units, the improvement can be attributed only 
to an increase in net growth. Many cutover stands are beginning to 
recuperate. 

The list of undesirable conditions that currently exist could be 
turned into a list of opportunities for increasing future growth 
rates. In fact many private landowners, particularly timber 
companies and certain large nontimber corporations, are now 
beginning to practice sound forestry (fig. 34). In the past, much of 
the private land was logged either with little regard for future 
timber production12 or using methods which were sometimes 
destructive. The Z'Berg-Negedely Forest Practice Act of 1973 
(California, State of, 1974) is aimed at assuring that the 
productivity of private forest lands is maintained. 

12For example, between 1912 and 1944 all the timber was cut from about 
760,000 acres of land belonging to the Red River Lumber Company in the 
Westwood area, after which the company sold its mill (Barrette and Lucke 3975). 

F@me 34. -Brush windrowing for tree planting, and older 
plantations on private timber company property, Sis- 
kiyou County. 



National Forests in the Northern Interior also have had a long 
history of cuttingW but not to the extent found on private lands. 
Though most National Forest timber cutting has been planned with 
the objective of sustaining timber production while protecting the 
soil and other resource values, not all management efforts have 
been successful. Knowledge of how to manage some lands is still 
lacking; and man is still unable to stop the devastation of storms 
and has only partial control over fire, insects, and disease. 

Many problems of forest management are currently the 
objects of research efforts in the Western States. Included are 
forest regeneration, insect and disease control, logging and 

Conditions should im- roadbuilding methods, and forest soil fertility, to name a few, all 
prove on both public problems in California's Northern Interior. Both private and public 
and private lands forest managers should be better equipped to cope with forestry 

problems in the future. 

SALVABLE DEAD TIMBER 

Salvable dead volume 
equals the annual cut, 
but salvage is difficult 
dueto.. . 

Scattered 
occurrence 

Low value of some 
of the material 

High deterioration 
of some 

In the five-county area there is an estimated 911 million board 
feet (International 1/4-inch rule) in salvable dead trees 11 .O inches 
and larger. Slightly less than half of this is on National Forests. 
Some dead wood is salvaged each year. Much of the salvable dead 
material is not currently attractive to timber operators, however, 
and an unknown percentage of the dead trees is in inaccessible 
areas. 

Survey plot data show that much of the material is in low 
concentrations and presumably costly to log. Only 24 percent of 
the salvable dead volume is in concentrations of 5,000 or more 
board feet per acre, 23 percent is in concentrations of 2,000-4,999 
board feet per acre, and 53 percent is in concentrations of less 
than 2,000 board feet per acre. There are also differences in 
deterioration rate by species, size, and cause of death which 
affect the degree to which dead trees are salvaged. Some species 
are low in desirability even when live and sound. Lodgepole pine, 
for example, has a lower market value than many species; because 
of its smaller size, checking and staining after death quickly 
reduce its value. This species accounts for 53 percent of the 
salvable dead volume on National Forests in Lassen and Modoc 
Counties. In general, Douglas-fir is the most durable after death. 
Ponderosa, Jeffrey, sugar, and white pines tend to become 

13 Nearly 1 billion board feet were sold in one timber sale on the Lassen 
National Forest in 1922, for example. This sale was logged over a 32-year period. 
Cutting varied from 70 percent of the total volume in early years to a very selective 
"high risk" cut in later years. 



checked and blue stained; but the impact affects lumber grade 
more than quantity recovered and is less in larger trees. White 
and red firs deteriorate rapidly after death, especially if killed by 
windthrow, mechanical breakage, or bark beetles such as the 
common fir engraver (Scolytus ventralis). 

Over all ownerships in the five-county area, 38 percent of the 
salvable dead volume is Douglas-fir. Table 3 shows the distribution 
of the salvable dead volume. 

Table 3--folwne o f  saZvabZe dead timber by species on National Forest 

and other public and private lands, CaZiforniafs Northern 

Interior, January 1, 1970 

Doug las - f i r  
Red and w h i t e  f i r s  
Ponderosa and 

J e f f r e y  p ines  
Sugar and w h i t e  p ines  
Lodgepole p i n e  
Incense-cedar 
Hardwoods 

Species 

M i l  Zion board 
feet l Percent 

Nat iona 1  Forest  

Million board 
feet1 

Other p u b l i c  and p r i v a t e  

Percent 

Tota 1  453 100 458 100 

l l n t e r n a t i o n a l  1/4- inch r u l e .  

TIMBER CUT 

Northern Interior for- In 1972 1.3 billion board feet (Scribner scale) of timber were 
ests provide 27 percent C U ~  in the Northern Interior. This was about 27 percent of the total 

of California's timber cut in California. The Northern Interior has contributed 26 to 28 

cut percent of the total cut in the State for several years. In 1946 and 
1948, the Northern Interior cut was 32 percent of the State's total; 
but in 1955, it dropped to 23 percent, even though the total volume 
cut increased. This occurred because of the tremendous increase 
in cutting in the north coast counties (Oswalcl 1970) between 1946 
and 1955. 

Since 1945, over 36 billion board feet (Scribner scale) of 
The cut is shifting from timber have been cut in the five-county area. Since 1953, the total 
private lands to Nation- cut has remained fairly constant, ranging between 1.3 and 1.5 
a1 Forests billion board feet annually; but there has been a decided shift in 

the cut from private lands to public lands over this same period. 
(fig. 35) In 1955, about 80 percent of the cut came from privdte 



Private 
d 

1.50 , . Public 

Figure 35.-Since 1955, public timber cut in California's 
Northern Interior has increased, and private timber cut 
has decreased. 

lands and 20 percent from public lands (mostly National Forest). In 
1972,40 percent of the cut came from private lands and 60 percent 
from public lands. Private timber will contribute even a smaller 
proportion of the total cut in the near future because of the 
declining inventory and lower growth rates on private lands. A 
large portion of the remaining uncut old-growth timber in private 
ownership is in steep, unroaded areas. Accessibility and possibly 
restrictions due to environmental concerns are expected to limit 
the cutting rate in these remaining private old-growth stands. This 
situation could be altered slightly by some proposed land 
exchanges between the Forest Service and private corporations 
and by the development of improved methods of logging in steep, 
unstable country. 

The cut has shifted 
from the east to the 
west - from Lassen a1 

There has also been a shift in the cutting by county. Lassen 
County had the greatest cut in the Northern Interior in 1946, 1948, 
and 1949. In 1949, Lassen's cut of 340 million board feet was 32 

~d percent of the total in the five-county area. In 1972 Lassen's cut- 
MO~OC Counties to was 98 million board feet, only 7 percent of the five-county total. A 
Siskiyou, Shasta, and large drop in the cut in Lassen County between 1955 and 1956 has 
Trinity been associated with the closure of the Fruit Growers Supply 

Company mill at Westwood which for many years produced more 
lumber than any other sawmill in California. Modoc County's cut 
also dropped markedly in the early 1950's. For several years, 
Modoc County's cut amounted to 15 to 20 percent of the five-county 
total. In 1948 and 1950, the cut exceeded 200 million board feet; but 



Trinity County is  likely 
to contribute more 
timber in the future 

Cutting initially was 
concentrated in pon- 
derosa and sugar pines 

Later in Douglas-f ir 

Cut is now increasing 
in true firs and incense- 
cedar 

The cut in ponderosa 
and sugar pines will 
continue to decline 

More Douglas-f ir and 
true firs will be cut in 
the future 

in 1953, it dropped to 86 million. In 1972, Modoc County's cut of 99 
million board feet was about 7 percent of the total in the Northern 
Interior. The decline in cutting, in both Lassen and Modoc 
Counties, corresponds to the depletion of accessible timber on 
private lands. 

During the period that timber cutting delcined in Lassen and 
Modoc Counties, it increased sharply in Siskiyou, Shasta, and 
Trinity Counties. In 1972, Siskiyou County led with 464 million 
board feet and Shasta County was second with 406 million. Trinity 
County's cut was 235 million. The tremendous volume of uncut 
timber in Trinity County, about 11 billion board feet more than in 
Shasta County, suggests Trinity's cut may surpass Shasta's. It is 
reasonable to expect the future timber cut to be concentrated in 
Siskiyou and Trinity Counties, which combined contain nearly 70 
percent of the timber in the five-county area, followed by Shasta 
then Lassen and Modoc, in that order. 

A considerable change in the mix of species cut has also 
occurred over the years in the Northern Interior. In 1946, 75 
percent of the timber cut was ponderosa and sugar pines; the 
percentage of these species has steadily declined to 39 percent of 
the total cut in 1972. Douglas-fir amounted to 13 percent of the cut 
in 1946, increased to 34 percent by 1956, then declined to 27 
percent in 1972. White and red firs have steadily increased from 11 
percent of the cut in 1946 to 26 percent in 1972, and incense- 
cedar has increased from 1 percent in 1946 to 6 percent in 
1972. These changes have occurred mainly because the more 
valuable pines were cut first in much of the accessible country, 
followed by Douglas-fir, leaving the lower value white fir and 
incense-cedar. Changing market conditions and recent road- 
building into the higher elevation forests are also factors, 
occurring concurrently with and partly because of the growing 
scarcity of pine and Douglas-fir in the more accessible areas. In 
much of the easily accessible country such as the private lands 
near Burney, the cutting history is clearly recorded in the stumps: 
the oldest stumps are nearly all pine, younger stumps include 
Douglas-fir, and the most recent stumps include a lot of white fir 
and incense-cedar . \ 

Ponderosa, Jeffrey, and sugar pines will contribute propor- 
tionately less to the total cut in the foreseeable future. The cut is 
presently 70 percent greater than growth in these species, and the 
prospect for growth in the next several decades is less in pines 
than in Douglas-fir and true firs. The current volume in small 
ponderosa pine trees (5.0 to 10.9 inches d.b.h.) is 55 percent less 
than in Douglas-fir and 45 percent less than in white fir. Selection 
cutting in the mixed-conifer type continues to promote Douglas-fir 
and white fir, and Douglas-fir is the major softwood species 
restocking the clearcut patches in the extreme western portion of 
the Northern Interior, though pines are being planted in some 
logged areas. 

Douglas-fir is currently being cut at a rate 13 percent greater 
than growth. The inventory is declining as old-growth stands are 



More lodgepole pine 
and other minor species 
could be cut 

In the near future, the 
softwood inventory 
will continue to de- 
cline, but . . . 
It appears possible to 
maintain the current 
cutting level, if . . . 

Growth could be in- 
creased 20-25 percent 

More intensive forestry 
would be required 

logged, but growth should increase in the future. Douglas-fir will 
contribute proportionately more to the total cut in the near future 
if the cut stays at current levels. 

White and red firs are being cut at exactly their growth rate. 
They will also contribute proportionately more to the total cut in 
the near future. 

Incense-cedar once had little value on the market because of 
limited use but is now being used for various purposes including 
interior decoration, rustic fences, and some construction. The 
current cutting rate of incense-cedar is three times the growth 
rate. No great increase in the future cut can be expected from this 
species, though the growth has apparently increased due to past 
timber cutting practices which have favored this species. In many 
stands heavier cutting of incense-cedar could promote the growth 
of more valuable species. 

Lodgepole pine has been generally unused in the past, though 
in 1972 a small amount appeared in the consumption reports. 
Lodgepole pine, hardwoods, and minor conifers such as hemlock 
and knobcone pine account for about 41 million board feet or 4 
percent of the growth per year, and could contribute to the total 
timber cut in a small way. However, much of the volume in these 
species is currently inaccessible and in concentrations too small 
for economic recovery. 

The overall trend for the near future appears to be a 
continuing decline in the softwood inventory, but at a slackening 
rate as old-growth stands are cut out, young-growth stands 
develop, and growth increases in residual stands left after 
selective cutting. Improved utilization, of course, has resulted in 
some increase in wood supply, and this trend will continue. 

An annual cut of 1.3 billion board feet could be maintained 
indefinitely, it appears, if the 6 million acres of commercial forest 
land produced, instead of the current 173 board feet (41 cubic feet) 
per acre per year, an average of 216 board feet (51 cubic feet). 
This seems well within the capabilities of the area. 

Forest management treatments have already been applied to 
some areas which will result in increased future growth. A much 
more concerted effort at all levels is necessary, however, if the 
growth rate is to be increased 20-25 percent. Such an increase 
would require that the land be restocked soon after logging, that 
losses from fires, insects, and disease be held to a minimum, and 
that leave trees not be damaged or destroyed in partial cutting. 
Stands would have to be upgraded by favoring the more vigorous 
trees of desirable species rather than the inferior trees and 
undesirable species such as hardwoods and incense-cedar. Land 
would have to be managed so that the soil itself is not damaged and 
that timber cutting is carefully scheduled to capture maximum 
growth. 

In the long run the sustainable cutting level will be dictated by 
people's decisions more than by the biological potential of the 
forest. 
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Ta b l  e 4--Area by Zand cZass and county, CaZifornia ' s  Northern Interior, January 1, 1970 

( I n  thousand acres) 

Forest  land : 
Commercial 6,028 725 61 4 2,188 1,223 1,278 
Product ive-  

reserved 439 26 2 1 165 6 8 159 
Unproduct ive 3,211 489 609 860 823 430 

- - - - - - - - 

Tota 1 9,678 1,240 1,244 3,213 2,114 1,867 

Land c l a s s  

Nonforest 1 and1 4,313 1,679 1,366 795 31 4 159 

Shasta 

-- - - -- -- - - - - - 

Tota l  area2 13,991 2,919 2,610 4,008 2,428 2,026 

T r i n i t y  A1 1 
coun t ies  

- - - - - - - - 

l l n c l u d e s  cropland, pasture and range, swampland, i n d u s t r i a l  and urban areas, power1 ine  
c lea r ings ,  r a i l r o a d s ,  a l l  improved roads and highways, and 49,191 acres c l a s s i f i e d  as water 
by Forest Survey standards but  def ined by the  Bureau o f  the  Census as land. 

2 ~ o u r c e :  U. S. Bureau o f  the  Census, Land and Water Area o f  the  Uni ted States, 1971. 

Ta b l  e 5--Area of comerciaZ forest Zand, by ownership cZass and county, CaZifomia ' s  

Northern Interior, January 1, 1970 

Lassen 

( I n  thousand acres) 

Modoc 

Na t iona 1 Forest 

S isk iyou 

Other publ i c :  
Bureau o f  Land ~ a n a ~ e m e n t l  
Bureau o f  Ind ian ~ f f a i r s l  
M i  scel 1 aneous Federal l 
sta te1  
County and munic ipa l1 

T r i n i t y  

To ta l  o ther  publ i c  

Shasta Ownership c l a s s  

P r i v a t e :  
Forest  i ndus t ry  
Fa rmer-owned 
Miscel laneous p r i v a t e - -  

corporate 
Miscel laneous p r i v a t e - -  

noncorpora t e  

To ta l  p r i v a t e  

A l l  ownerships 

Sisk iyou A1 1 
count i es 

- - -- -- - 

l ~ r e a  of commercial f o r e s t  land i n  s p e c i f i c  o ther  publ i c  ownerships was determined by 
p ropor t ion ing  the  est imated t o t a l  area i n  "Other pub l i c "  ownership by number of photo p l o t s  
i n  each ownership. 

2 ~ e s s  than 500 acres. 

Lassen Modoc 



Ta b l  e 6--~rea of comercia2 forest  Zand, by ownership and stand-size classes,  

Ca Zi fomia  ' s  Northem Interior,  January 1, 1970 

( I n  thousand acres) 

- - 

Sawtimber stands: 
Large sawt imber l 2,645 2,001 2 0 217 407 
Small sawt imber2 1,858 777 6 4 239 778 

Stand-size c l a s s  

To ta l  

Polet imber stands 
Sap1 ing and 

seed 1 ing stands 
Nons tocked a reas 

A1 1 
ownerships 

AII Classes 6,028 3,474 154 679 1,721 

l ~ a r ~ e  sawtimber includes t rees  21.0- inch d.b.h. and la rger .  
2 ~ m a l  1 sawt imber inc ludes softwood t rees  9.0- t o  20.9- inch d. b. h. and hardwood t rees  

11.0- t o  20.9-inch d.b.h. 

Table 7--Area o f  c m e r c i a Z  fores t  Zand, by ownership and cubic-foot s i t e  classes,  

Ca Z i fomia  ' s  Nort h e m  Interior,  January 1, 1 970 

( I n  thousand acres) 

Farmer and 
mi scel  laneous 

p r i v a t e  

Nat ional  
Forest 

A l l  Classes 6,028 3,474 154 679 1,721 

Other 
publ ic 

S i t e  c lass1 
(cubic f e e t )  

IA c l a s s i f i c a t i o n  i n  terms o f  capac i t y  f o r  cub ic - foo t  annual growth per acre a t  
cu lm ina t ion  of  mean annual growth i n  fu l l y -s tocked  stands. 

Forest 
industry 

A1 1 
ownerships 

Nat ional  
Forest  

Farmer and 
miscel  laneous 

p r i v a t e  

Other 
pub1 i c  indus t ry  



Table 8 - - ~ r e a  of c m e r c i a Z  forest Zand by stocking cZass of a22 pawing-stock t rees  
and ownership class, CaZifornia ' s  Northern In ter ior ,  January 1, 19  70 

( I n  thousand acres)  

To ta l  6,028 3,474 154 679 1,721 

l ~ e e  " D e f i n i t i o n  o f  Terms," page 73. 

Farmer and 
mi sce l  laneous 

p r i v a t e  

Tab1 e 9--Area of comerciaZ forest Zand, by forest type and ozmership class,  CaZifornia's 

Northern Interior,  January 1, 1970 

( I n  thousand acres)  

i n d u s t r y  
Stock ing 
percent  l 

Doug las - f i r  
White f i r  
Red f i r1 
Ponderosa p i  ne 
J e f f r e y  p ine  
Sugar p ine  
Western w h i t e  p ine  
Lodgepole p ine  
Knobcone p i  ne 
Brewer spruce 
Mountain hemlock 
Incense-cedar 
Port-Orford-cedar 
C a l i f o r n i a  b lack  oak 
Oregon w h i t e  oak 
P a c i f i c  madrone 
Other commercial hardwoods 
Noncommercial con i fe rs  
Noncommercial hardwoods 
Nonstocked 

A1 1 
ownerships 

Forest type 

A1 1 types 

l l n c l u d e s  C a l i f o r n i a  red  f i r  and Shasta red f i r .  

46 

Nat ional  
Forest  

Al l 
ownerships 

Other 
pub1 i c  

tiat i ona 1 
Forest 

Other 
p u b l i c  

Forest  
i ndus t ry  

Farmer and 
miscel laneous 

p r i v a t e  



Tab 1 e 1 0- -Area of noncommercial forest land by ownership class and forest type and land c lass, 

California 's Northern Interior, January 1, 1970 

( I n  thousand acres) 

Product ive: 
Doug las - f i r  
True f i r  
Ponderosa p i n e  
J e f f r e y  p ine  
Western w h i t e  p ine  
Lodgepol e p i n e  
Mountain hemlock 
As pen 
Ca 1 i f o r n  i a  b lack  oak 

Land c l a s s  and 
f o r e s t  type 

Tota 1 439 356 8 3 - - - - 

Unproductive: 
Douglas- f i r  
Ponderosa p i  ne 
Digger p ine  
Oak 
Juniper 
Chaparral 
Noncommercial c o n i f e r  
Low s i t e  
Unc lass i f i ed  

A1 1 
ownerships 

Tota 1 168 158 10 - - - - 

Tota l  reserved 

Nat ional  
Forest  

Rocky 
Low s i t e  
Jun i per 
Oak-madrone 
Chaparra 1 
C r i t i c a l  watershed 
Adverse l o c a t i o n  
Suba 1 p ine  
W i  1 low 
Other 

UNRESERVED-UNPRODUCT I VE 

Other 
pub1 i c  

To ta l  unreserved 3,043 1,406 482 4 5 1,110 

 NO p r i v a t e l y  owned p roduc t i ve  f o r e s t  lands were i d e n t i f i e d  as reserved. 
2 ~ e e  " Inventory Procedures," page 72, f o r  source o f  data. 
3 ~ e s s  than 500 acres. 

industry1 

Farmer and 
mi sce 1 I aneous 

pr i va tel 



Table Il--Area of commercial forest land and volitme of growing stock and sawtimber, by stand-age and ownership classes, California's Northern Interior, January 1, 1970 

Nonstocked 404 49 2 17 219 27 25 1 1 40 10 120 11 
136 10 2 27 108 

53 
0 -  9 258 179 955 105 64 337 10 35 17 96 96 51 2 

10 - 19 121 69 298 16 17 66 3 1 2 25 16 81 77 3 5 - - -- 149 
20 - 29 8 7 76 357 38 3 4 1 48 9 4 15 40 38 194 - - 
30 - 39 127 32 1 63 78 216 6 14 17 10 28 4 1 24 

2 (2; - - 63 
40 - 49 204 313 1,284 153 230 952 4 19 83 45 64 249 
50 - 59 179 363 1 ,600 96 157 644 6 22 83 30 74 351 47 110 522 
60 - 69 143 252 993 58 121 520 20 36 149 20 45 186 45 50 138 
70 - 79 9 7 25 1 1,120 4 1 95 388 6 1 I 43 15 3 7 175 3 5 108 514 
80 -. 89 75 190 899 12 39 194 5 5 30 I 8  19 69 40 127 606 
90 - 99 80 195 917 14 32 9 6 11 49 29 7 14 17 66 41 -- - - -- 97 -- -- - - 458 

I 0 0  - 119 22 101 522 13 4 1 210 9 60 - - -- - - -- -- 312 
120 - 139 22 104 675 13 26 144 -- -- -- -- - - -- 9 78 53 1 
140 - 159 2 3 6 5 35 1 18 46 24 1 -- - - -- - - 5 19 110 
160 - 179 18 4 1 247 9 3 1 189 -- -- -- 

-- - - - - -- 9 -- 10 -- -- - - 58 
180 - 199 6 6 28 6 6 28 -- 
200 and over  343 1,958 12,385 28 1 1,675 10,529 -- -- -- 7 47 31 1 55 236 1,545 
Uneven-aged under 

r o t a t i o n  age 2,234 4,506 23.134 1,134 2,817 13,846 48 84 464 316 553 3,270 . 736 1,052 5,554 
Uneven-aged over 

r o t a t i o n  age 1 ,585 7,066 39,710 1.185 5,390 31.426 12 55 227 129 58 1 2,796 259 1 ,040 5,261 

A l l  c lasses 6,028 15.901 86,013 3,474 10,926 60,310 154 27 1 1,320 6 79 1,449 ' 7,554 1,721 3,255 16,829 

I n t e r n a t i o n a l  1/4- inch r u l e .  

2 ~ e s s  than 500,000 c u b i c  fee t .  

Thousand Million Million Thousand Million Million Thousand Million Million Thousand Million Million Thousand Million Million 
acres cubic board acres cubic board acres cubic board acres cubic board acres cubic board 

feet feet1 feet feet1 feet feet1 feet feet1 feet feet1 

Farmer and 
miscel laneous p r i v a t e  

3 ~ o t a t i o n  age as used here: Lodgepole pine--100 years; o t h e r  c o n i f e r s ,  Shasta, T r i n i t y ,  and western S isk iyou Counties--100 years; o t h e r  c o n i f e r s ,  Lassen, Modoc, and eastern  S isk iyou counties--140 years; 

hardwoods--50 years. 

Area 

Forest  i n d u s t r y  
Stand-age c lass  

(years) 
Area 

Other p u b l i c  

Growing 
s tock  Area 

Na t i ona 1 Fores t  

Saw- 
t imber 

Growing 
s tock  Area 

A1 1 ownerships 

Saw- 
t imber 

Growing 
s tock  Area 

Saw- 
t imber 

Growing 
s tock  

Saw- 
t imber 

Growing 
s tock  

Saw- 
t imber 



Table 12--Net voZwne of  g r o ~ i n g  stock and smtimber on comerciaZ forest  Zand, by 

omership.cZass and by softuoods and hardwoods, CaZifornia's Northern 

Interior,  January 1, 1970 

CZlbic feet  - - - - -Million cubic feet- - - - - 
Growing stock: l 

Nat ional  Forest 3,145 10,926 10,509 41 7 
Other pub1 i c  1,760 27 1 247 2 4 
Forest i ndus t ry  2,134 1,449 1 ,400 49 
Farnier and 

miscellaneous p r i v a t e  1,891 3,255 3,062 193 

A1 1 ownerships 2,638 15,901 15,218 683 

Ownership classes 

Board feet  - - - - -MiZlion board feet- - - - - 

Softwoods 

Sawt imber ( I n t e r n a t i o n a l  
] /& inch  ru le ) :2  
Na t i ona 1 Forest 17,360 60,310 59,62 1 689 
Other p u b l i c  8,571 1,320 1,286 3 4 
Forest i ndus t ry  11,125 7,554 7,446 108 
Farmer and 

miscel laneous p r i v a t e  9,779 16,829 16,416 41 3 

Hardwoods 
Average 
vo l  ume 
per acre 

A l l  ownerships 14,269 86,013 84,769 1,244 

A1 1 species 

Sawtimber ( ~ c r i b n e r  ru le )  : 
Nat ional  Forest 15,790 54,856 54,182 674 
0 the r  pub 1 i c 7,026 1,082 1,049 33 
Forest indus t ry  9,666 6,563 6,457 106 
Farmer and 

miscel laneous p r i v a t e  8,278 14,247 13,841 406 

A l l  ownerships 12,732 76,748 75,529 1,219 

l lncludes t rees  5.0- inch d.b.h. and l a r g e r .  
21ncludes softwood t r e e s  9.0- inch d.b.h. and la rger ,  and hardwood t rees  

11.0-inch d.b.h. and la rger .  
31ncludes t rees  11.0-inch d.b.h. and l a r g e r .  



Table 13--Net voZwne of  growing stock & sawtimber on comercia2 forest land by county and 

ownership class,  California 's Northern Interior,  January 1, 1970 

Growing s tock: ]  
Lassen 
Modoc 
Shas t a  
S isk i you  
T r i n i t y  

County 

Tota 1 15,901 10,926 271 1,449 3,255 

- - - - - - - - - - - -  M-iZZion board feet  - - - - - - - - - - - - 

Tota 1 

Sawt irnber ( I n t e r n a t i o n a l  
1/4- inch r u l e )  : 2  

Lassen 7,560 4,879 76 409 2,196 
Modoc 4,626 3,528 14 189 89 5 
Shas t a  15,064 5,886 373 3,244 5,561 
Sisk iyou  32,185 26,957 85 2,528 2,615 
T r i n i t y  26,578 19,060 772 1,184 5,562 

Tota 1 86,013 60,310 1 ,320 7,554 16,829 

- - - - - - - - -  - - - Million board feet - - - - - - - - - - - - 

Farmer and 
mi sce l  laneous 

p r i v a t e  

Sawt i mbe r (Sc r i bner 
r u l e )  : 3  
Lassen 6,299 4,242 6 9 292 1,705 
Modoc 3,829 2,991 10 162 666 
Shas t a  12,984 5,239 292 2,732 4,721 
Sisk iyou  29,588 24,761 7 8 2,361 2,388 
T r i n i t y  24,048 17,623 642 1 ,016 4,767 

i ndus t ry  
Na t iona l  

Forest  

- -- 

Tota 1 76,748 54,856 1,982 6,563 14,247 

Other 
pub1 i c  

'includes t r e e s  5.0- inch d.b.h. and l a r g e r .  
21ncludes softwood t rees  9.0- inch d.b.h. and l a r g e r ,  and hardwood t r e e s  11.0-inch 

d.b.h. and l a r g e r .  
31ncludes t rees  11.0- inch d.b.h. and l a r g e r .  



Tab1 e 14--~et voZwne of growing stock and sawtimber on conunerciaZ forest  land, by stand-size c lass  

a d  by softwoods and hardwoods, CaZiforniats Northern Interior,  January 1, 1970 

Cubic feet  - - - - - - - Million cubic fee t  - - - - - - - 
Growing stock: l 

Large sawt imber stands 4,151 10,980 10,628 352 
Small sawtimber stands 2,142 3,979 3,729 2 53 
Polet imber stands 1,015 405 355 50 
Sap1 i ng and seed1 i ng stands 676 488 457 
Nonstocked areas 12 1 49 49 ' 

Ha rdwoods 

Tota 1 2,638 15,901 15,218 683 

Softwoods Stand-size c lass  

Board feet  - - - - - - - Million board feet  - - - - - - - 
Sawtimber ( I n t e r n a t i o n a l  

1/4- i nch r u l e )  : 
Large sawtimber stands 24,457 64,688 64,012 6 76 
Small sawtimber stands 9,502 17,654 17,170 484 
Polet imber stands 2,6Pg 1,077 1,045 32 
Sapl ing and seed l ing  stands 3,292 2,377 2,325 5 2 
Nons tocked a reas 537 21 7 217 - - 

Average 
vo 1 ume 
per acre 

Tota 1 14,269 86,013 84,769 1,244 

A l l  species 

Sawtimber (Scr ibner  r u l e ) : 3  
Large sawtimber stands 22,498 59,506 58,843 663 
Small sawtimber stands 7,63 1 14,178 13,704 474 
Polet imber stands 2,028 809 778 3 1 
Sapl ing and seed l ing  stands 2,857 2,063 2,012 5 1 
Nonstocked areas 475 192 192 - - 

l l n c l u d e s  t r e e s  5.0- inch d.b.h. and la rge r .  
21ncludes softwood t r e e s  9.0- inch d.b.h. and l a r g e r ,  and hardwood t r e e s  11.0-inch 

d.b.h. and l a r g e r .  
31ncludes t r e e s  11.0-inch d.b.h. and l a r g e r .  
4 ~ e s s  than 500,000 cub ic  f e e t .  



Table 15--Net volume of growing stock on commercial forest land, by species and diameter class, California's Northern Interior, 
January 1, 1970 

( I n  m i l l i o n  cub i c  f e e t )  

Softwoods : 
Douglas-f  i r 
White f i r  
Red f i r1 
Ponderosa p i ne  

Species 

Je f f r ey  p i ne  
Sugar p i n e  
Western w h i t e  p i ne  
Lodgepole p i ne  
Knobcone p i  ne 
Brewer spruce 
Mountain hemlock 
I ncense-cedar 
Port-Orford-ceda r 
Western redcedar 

To ta l  

Diameter c l ass  ( inches a t  b reas t  h e i g h t )  

Hardwoods : 
C a l i f o r n i a  b l ack  oak 
Oregon w h i t e  oak 
Ta noa k 
P a c i f i c  madrone 
Canyon 1 i v e  oak3 
Other commercial 

hardwoods4 

To ta l  

A l l  
c lasses 

- 

A l l  species 15,901 3 99 586 707 76 1 832 830 819 3,012 833 3,377 3,745 

7.0- 
8.9 

5.0- 
6.9 

l l n c l u d e s  C a l i f o r n i a  red f i r  and Shasta red f i r .  
2 ~ e s s  than 500,000 cub ic  f e e t .  
31ncludes golden ch inquap in .  
4 ~ r i m a r i  ly w h i t e  a l d e r ,  Fremont cottonwood, quaking aspen, and b i g l e a f  maple. 

9.0- 
10.9 

11.0- 
12.9 

13.0- 
14.9 

15.0- 
16.9 

17.0- 
18.9 

19.0- 
20.9 

21 .O- 
28.9 

29.0- 
38.9 

39 .0and  
l a r g e r  



Table 16--Net volume of sawtimber on commercial forest land, by species and diameter class, California's Northern Interior, 

January 1, 1970 (International %-inch rule) 
( I n  m i l l i o n  b o a r d  f e e t )  

Softwoods : 
D o u g l a s - f i  r 33,627 408 70 4 956 1,137 1,207 1,223 5,190 8,266 
Whi te  f i r  

14,536 
17,417 503 940 1,146 1,130 1,162 1,117 4,473 

Red f i r 1  42 
4,696 2,190 

3,757 115 160 228 259 274 1,062 1,006 61 1 
Ponde ros  a p i  ne 14,856 3 83 525 658 669 75 1 803 3,459 4,022 
J e f f r e y  p i n e  

3,586 
3,707 115 158 174 174 169 2 36 923 1,061 69 7 

Sugar p i n e  7,503 26 64 9 7 144 215 241 1,201 1,811 3,704 
Western w h i t e  p i n e  344 (2 8 12 20 3 4 24 122 108 16 
Lodgepo l e p i  ne 5 18 39 90 77 65 54 5 8 103 32 - - 
Knobcone p i n e  104 1 9 38 2 4 15 10 7 - - - - 
Brewer spruce  29 - - 2 2 - - - - 3 8 14 - - 
Mounta in  hemlock 154 3 2 3 19 7 26 8 40 2 8 - - 
I ncense-cedar 2,595 79 120 146 117 132 165 638 681 - - P o r t - O r f o r d - c e d a r  

517 
105 5 1 3 5 1 -- - - 4 4 30 16 

Western redcedar  5 3 3 1 -- 2 7 26 14 

To ta  1 84,769 1,599 2,763 3,489 3,779 4,029 4,165 17,277 21,781 25,887 

Hardwoods: 
C a l i f o r n i a  b l a c k  oak 528 -- 39 5 6 47 5 1 5 1 154 9 8 3 2 

- - Oregon w h i t e  oak 6 1 12 7 5 5 6 18 8 - - 
Tanoak 161 - - 18 14 18 15 2 0 59 9 8 - - Pac i f i c mad rone 200 30 2 9 30 24 2 4 50 12 1 
Canyon l i v e  oak3 198 - - 30 27 19 2 8 13 52 2 1 2 
Other  commercia l  

ha rdwoods4 9 6 - - 9 13 20 8 7 14 20 5 

T o t a l  1,244 - - 138 146 139 131 127 347 168 4 8 

A l l  s p e c i e s  86,013 1,599 2,901 3,635 3,918 4,160 4,292 17,624 21,943 25,935 

Spec i es 

l l n c l u d e s  C a l i f o r n i a  r e d  f i r  and Shasta r e d  f i r .  
' ~ e s s  than  500,000 board f e e t .  
31nc ludes  g o l d e n  c h i n q u a p i n .  
4 ~ r  i m a r i  l w h i t e  a l d e r ,  Fremont cot tonwood, quak ing  aspen, and b i g l e a f  mapl'e. 

Diameter c l a s s  ( inches  a t  b r e a s t  h e i g h t )  

A l l  
c l a s s e s  

3.0- 
10.9 

11 .O- 
12.9 

13.0- 
14.9 

15.0- 
16.9 

17.0- 
18.9 

19.0- 
20.9 

21 .O- 
28.9 

29.0- 
38.9 

39.0 and 
l a r g e r  



Table 17- Net volume of saw timber on commercial forest land, by species and diameter class, California's Northern Interior, 
January 1, 1970 (Scribner rule) 

(In million board f e e t )  

Softwoods: 
Douglas- f i r  
White f i r  
Red f i r1  
Ponderosa p i  ne 
Je f f rey  p ine 
Sugar p ine 
Western whi te  p ine 
Lodgepole p ine 

Spec i es 

Knobcone p i  ne 
Brewer spruce 
Mountain hemlock 
I ncense-ceda r 
Port-Orford-cedar 
Western redcedar 

Tota l  

Diameter c lass (inches a t  breast he ight )  

Hardwoods : 
C a l i f o r n i a  b lack oak 
Oregon whi te  oak 
Tanoak 
P a c i f i c  madrone 
Canyon l i ve  oak2 
Other commercial 

ha rdwoods3 

Tota 1 

A l l  species 

A1 l 
classes 

l lnc ludes C a l i f o r n i a  red f i r  and Shasta red f i r .  
21ncludes golden chinquapin. 
3 ~ r i m a r i l y  whi te  a lde r ,  Fremont cottonwood, quaking aspen, and b ig lea f  maple. 

17.0- 
18.9 

9.0- 
10.9 

19.0- 
20.9 

11 .O- 
12.9 

21 .O- 
28.9 

13.0- 
14.9 

29.0- 
38.9 

15.0- 
16.9 

39.0 and 
la rge r  



Tab1 e 18--Net voZwne of growing stock on commercial forest Zand by species and omership class,  

California ' s  Northern Interior,  January 1, 197 0 

( l n  mi 11 ion  cubic  f e e t )  

Softwoods : 
Eoug las - f i r  
White f i r1 
Red f i r2  
Ponderosa p ine  
J e f f r e y  p ine  
Sugar p i n e  
Western w h i t e  p ine  
Lodgepole p ine  
Knobcone p i  ne 
Brewer spruce 
Mountain hemlock 
I ncense-cedar 
Port-Orford-cedar 
Western redcedar 

Spec i es 

Tota 1 

Forest 
indus t ry  

Hardwoods : 
C a l i f o r n i a  b lack  oak 
Oregon w h i t e  oak 
Tanoa k 
P a c i f i c  madrone 
Canyon 1 i ve oak4 
Other commercial 

ha rdwoodsfj 

Farmer and 
miscellaneous 

p r i v a t e  

A1 1 
ownerships 

To ta l  

A l l  species 

l l n c l u d e s  small amount o f  grand f i r .  
21ncludes C a l i f o r n i a  red f i r  and Shasta red f i r .  
3 ~ e s s  than 500,000 cub ic  fee t .  
l ncludes go1 den chinquapin. 

5 ~ r i m a r i l y  wh i te  a lder ,  Fremont cottonwood, quaking aspen, and b ig lea f  maple. 

Nat ional  
Forest 

Other 
p u b l i c  



Table 19--Net volwne of sawtimber on comercia2 forest Zand, by species and ownership class,  

California ' s  Northern Interior,  January 1, 1970 (InternationaZ 1/4-inch r u l e )  

( l n  m i l l i o n  board f e e t )  

Softwoods : 

Doug las - f i r  
White f i r1 
Red f i r2 
Ponderosa p ine  
J e f f r e y  p ine  
Sugar p ine  
Western w h i t e  p ine  
Lodgepo 1 e p i ne 
Knobcone p ine  
Brewer spruce 
Moun t a  i n  hem1 ock 
I ncense-ceda r 
Port-or ford-cedar 
Western redceda r 

Species 

To ta l  84,769 59,621 1,286 7,446 16,416 

Forest 
i n d u s t r y  

Ha rdwood s : 
C a l i f o r n i a  b lack  oak 528 
Oregon w h i t e  oak 6 1 
Tanoa k 161 
Pac i f'i c madrone 200 
Canyon 1 i ve  oak3 198 
Other commercial hardwoods4 9 6 

Farmer and 
miscel laneous 

p r  i vate 

A1 1 
ownersh i ps 

To ta l  

A l l  species 

Nat ional 
Forest  

l l n c l u d e s  small amount o f  grand f i r .  
21ncludes C a l i f o r n i a  red f i r  and Shasta red f i r .  

l ncludes golden chinquapin. 
4 ~ r i m a r i l y  w h i t e  a l d e r ,  Fremont cottonwood, quaking aspen, and b ig lea f  maple. 

Other 
pub1 i c  



Tab1 e 20--Net volwne o f  sawtimber on comercial  forest land, by species and ownership class,  

California ' s  Northern Interior,  January 1, 1970 (Scribner r u l e )  

( I n  m i l l i o n  board f e e t )  

Softwoods: 
Doug las - f i r  
White f i r1 
Red f i r 2  

Spec ies 

Ponderosa p i n e  
J e f f r e y  p ine  
Sugar p i n e  
Western w h i t e  p ine  
Lodgepol e p ine  
Knobcone p i  ne 
B rewe r spruce 
Mountain hemlock 
I ncense-cedar 
Port-Orford-cedar 
Western redcedar 

Tota l  75,529 54,182 1,049 6,457 13,841 

A l l  
w n e r s h i  ps 

Hardwoods : 
Cal i f o r n i a  b lack  oak 52 0 
Oregon wh i te  oak 5 8 
Tanoak 157 
P a c i f i c  masdrone 195 
Canyon 1 i ve oa k3 196 
Other commercial hardwoods4 9 3 

Tota 1 ' 1,219 6 74 3 3 106 406 

Nat ional  
Forest 

A l l  species 76,748 54,856 1 ,082 6,563 14,247 

'includes small  amount o f  grand f i r .  . 

21ncludes C a l i f o r n i a  red f i r  and Shasta red f i r .  
31ncludes golden chinquapin. 
' ~ r  imar i ly whi te  a l d e r ,  Fremont cottonwood, quaking aspen, and b ig1  eaf maple. 

Other 
p u b l i c  i n d u s t r y  

Farmer and 
mi s c e l l  aneous 

p r i v a t e  



Ta b l  e 2 1 --Net annual growth of growing stock and smtimber on commercial forest  Zand, 

by ozmership cZass and by softwoods and hardwoods, California's Northern 

Interior,  1 9701 

Cubic feet - - - - -Tbusand cubic feet- - - - - 

Growing s i o ~ k : ~  
Nat ional  Forest 
Other pub1 i c  
Forest i ndus t r y  
Farmer and 

miscel laneous p r i v a t e  

Hardwoods 

- -- - - - - - - - - - 

A l l  ownerships 4 1 246,100 226,400 19,700 

Softwoods 

Boardfeet  - - - -  -Thousand board feet- - - - - 

A1 1 speci es Ownership c l a s s  

Sawtimber ( I n t e r n a t i o n a l  
1/4-inch rule):3 
Nat ional  Forest 223 773,000 751,900 21,100 
Other p u b l i c  227 34,900 34,700 200 
Forest i ndus t r y  193 130,800 129,100 1 ,700 
Farmer and 

miscellaneous p r i v a t e  184 316,100 308,600 7,500 

Growth 
per acre 

A1 1 ownerships 2 08 1,254,800 1,224,300 30,500 

Sawtimber (Scribner ru le ) :4  
Nat ional  Forest  185 644,400 623,800 20,600 
Other p u b l i c  181 27,900 27,700 200 
Forest i ndust r y  146 99,400 97,700 1 ,700 
Farmer and 

miscellaneous p r i v a t e  158 27 1 ,500 264,100 7,400 
- - - -- -- - - - . -. - - - - - -  

A l l  ownerships 173 1,043,200 1,013,300 29,900 

l ~ e e  " Inventory Procedures," page 72, f o r  ac tua l  pe r iod  over  which growth was 
measured. 

21ncludes t rees  5.0-inch d.b.h. and la rger .  
31ncludes softwood t rees  9.0-inch d.b.h. and l a r g e r ,  and hardwood t r e e s  11.0-inch 

d.b.h. and la rger .  
41ncludes t rees  11.0-inch d.b.h. and la rger .  



Table 22--Net annuaZ growth of growing stock on connnerciaZ forest Zand, by species and omership 

c lass ,  CaZifornia's Northern Interior,  1970~ 

( l n  thousand cubic f e e t )  

Softwoods: 
Doug1 as- f  i r 
\.Jhite f i r  
Red f i r2 
Grand f i  r 
Ponderosa p i n e  
Je f f rey  p ine  
Sugar p ine  
Western w h i t e  p ine  
Lodgepole p i n e  
Knobcone p ine  
Brewer spruce 
Mountain hemlock 
I ncense-ceda r 
Port-or ford-ceda r 
Western redceda r 

Species 

To ta l  226,400 141 ,100 4,400 22,200 58,700 
- - 

Ha rdwood s : 
C a l i f o r n i a  b lack oak 6,100 3,200 5 00 4 00 2,000 
Oregon w h i t e  oak 900 5 00 100 (4 > 3 00 
Tanoak 3,400 3,300 - - - - 100 
P a c i f i c  madrone 3,200 3,000 (4 1 100 1 00 
Canyon 1 i ve oak5 3,400 3,100 (4 ) 100 2 00 
Other commerc i a l  hardwoods6 2,700 1,000 (4 ) ( 4 )  1,700 

A1 1 
ownerships 

Tota l  19,700 14,100 60 0 6 00 4,400 
-- - - - 

A1 1 species 246,100 155,200 5,000 22,800 63,100 

, 

Nat ional 
Forest 

1See " Inventory Procedures," page 72, f o r  ac tua l  pe r iod  over which growth was measured. 
Includes C a l i f o r n i a  red f i r  and Shasta red f i r .  

, ~ e ~ a t  i v e  growth r e s u l t s  from annual mor ta l  i t y  exceeding gross annual growth. 
Less than 50,000 cub ic  f e e t .  
l n c l  udes go1 den chinquapin. 

6 P r i m a r i l y  w h i t e  a lder ,  Fremont cottonwood, quaking aspen, and b ig lea f  maple. 

Other 
pub1 i c  

Forest 
i ndus t ry  

Farmer and 
miscel laneous 

p r i v a t e  



Table 23--Net annuaZ growth o f  sawtimber on comercia2 forest  Zand, by species and ownership class,  

CaZifornia ' s  Northern Interior,  1970 (1nternationa2 1/4-inch rule  1 ' 
( I n  thousand board f e e t )  

Softwoods: 
Doug las - f i r  
White f i r2  
Red f i r 3  
Ponderosa p ine 
J e f f r e y  p ine 
Sugar p ine  
Western w h i t e  p i n e  
Lodgepo 1 e p i ne 
Knobcone p i  ne 
Brewer spruce 
Mountain hemlock 
Incense-cedar 
Port-or ford-cedar 
Western redcedar 

Species 

To ta l  

Ha rdwood s : 
Cal i f o r n i a  b lack  oak 10,200 4,600 (5 1,200 4,400 
Oregon whi te  oak 800 3 00 (5 ) ( 5 )  - - 5 00 
Tanoa k 5,000 5,000 - - (5) 
Pac i f i c mad rone 7,500 7,200 (5 ) 100 200 
Canyon 1 i ve oak6 4,200 3,500 100 3 00 3 00 
Other commercial hard-ds7 2,800 50 0 100 100 2,100 

To ta l  30,500 21,100 2 00 1,700 7,500 

Farmer and 
miscel laneous 

p r i v a t e  

A1 1 species 1,254,800 773,000 34,900 130,800 316,100 

A1 1 
ownersh ips 

lSee " Inventory Procedures," page 72, f o r  ac tua l  pe r iod  over which growth was measured. 
21ncludes small amount o f  grand f i r .  
31ncludes C a l i f o r n i a  red f i r  and Shasta red f i r .  
' ~ e ~ a t i v e  growth r e s u l t s  from annual m o r t a l i t y  exceeding gross annual growth. 
' ~ e s s  than 50,000 board f e e t .  
l n c l  udes go1 den chinquapin. 

'IP~ imar i ly w h i t e  a lder ,  Fremont cottonwood, quaking aspen, and b i g  leaf  maple. 

Other 
public 

Nat iona 1 
Forest 

Forest 
industry 



Table 24--Net annual growth of sawtimber on comercia2 forest land, by species and ownership class,  

CaZifornia ' s  Northern Interior,  1970 (Scribner ru le )  l 

( l n  thousand board feet )  

Softwoods: 
Doug 1 as- f  i r 
White f i r2  
Red f i r 3  
Ponderosa p i n e  
J e f f r e y  p ine 
Sugar p ine  
Western w h i t e  p ine  
Lodgepole p ine  
Knobcone p i  ne 
Brewer spruce 
Moun t a  i n  hem1 oc k 
Incense-cedar 
Port-or ford-cedar 
Western redceda r 

Tota l  

Species 

Hardwoods : 
C a l i f o r n i a  b lack  oak 10,101 4,600 (5 ) 1,200 4,300 
Oregon wh i t e  oak 800 3 00 (5 ) (5 ) 5 00 
Tanoak 5,000 5,000 - - - - (5 ) 
P a c i f i c  madrone 7,300 7,000 (5 ) 1 00 2 00 
Canyon l i ve oak6 3,900 3,200 100 300 3 00 
Other commercial h a r d m d s 7  2,800 500 1 00 100 2,100 

To ta l  29,900 20,600 2 00 1 ,700 7,400 

A1 1 species 

A1 1 
ownersh i ps. 

l ~ e e  " Inventory Procedures," page 72, f o r  ac tua l  pe r iod  over which growth was measured. 
21ncludes small amount o f  grand f i r .  
31ncludes Cal i f o r n i a  red f i r  and Shasta red f i r .  
4 ~ e g a t  i v e  growth resu l  ts '  f rom annual mor ta l  i t y  exceeding gross annual growth. 
5 ~ e s s  than 50,000 board f e e t .  
61ncludes golden chinquapin. 
7 ~ r i m a r i l y  wh i te  a lder ,  Fremont cottonwood, quaking aspen, and b i g l e a f  maple. 

Forest 
ndust ry 

Nat ional  
Forest 

Farmer and 
mi scel 1 aneous 

p r i v a t e  

Other 
pub1 i c  



Table 25--Average annual mortality of growing stock on comerciaZ forest Zand, by species 

and owzership class, ~aZi forn ia  ' s  Northern Interior, 1 9701 

( l n  thousand cub ic  f e e t )  

Softwoods: 
Doug las - f i r  
White f i r  
Red f i r2  
Ponderosa p i n e  
J e f f r e y  p ine  
Sugar p ine  
Western w h i t e  p ine  
Lodgepole p ine  
Knobcone p i  ne 
Mountain hemlock 
I ncense-ceda r 

Spec i es 

-- - -  -- 

Tota l  44,100 27,700 1,000 4,200 11,200 

Hardwoods 8 00 600 100 100 

A l l  species 44,900 28,300 1 ,I 00 4,200 11,300 

Fanner and 
miscel laneous 

p r i v a t e  

A1 1 
ownersh i ps 

l ~ e e  " Inventory Procedures ," page 72, f o r  ac tua l  pe r iod  over which morta l  i t y  
was est imated. 

21ncludes C a l i f o r n i a  red f i r  and Shasta red f i r .  
3 ~ e s s  than 50,000 cub ic  f e e t .  

Nat ional 
Forest  

Other 
p u b l i c  

Forest 
i n d u s t r y  



Table 26--Average annual mortality of growing stock on comercia2 forest land, by species 

and omership class, California ' s  Northern Interior, 1970 (International 

1/4-inch ru le )  l 

( l n  thousand board f ee t )  

Softwoods: 
Douglas- f i r  
White f i r  
Red f i r2  

Species 

Ponderosa p i  ne 
Je f f r ey  p ine  
Sugar p ine  
Western wh i te  p i ne  
Lodgepole p ine 
Knobcon e p i  ne 
Moun t a  i n  hem1 ock 
I ncen se-cedar 

Total 220,400 143,900 2,200 21,000 53,300 

Hardwoods 1,500 1,300 2 00 - - - - 

Farmer and 
miscellaneous 

p r i v a t e  

A l l  species 221,900 145,200 2,400 21,000 53,300 

Forest 
indus t ry  

A1 1 
ownersh ips 

',see "Inventory Procedures," page 72, f o r  actual  per iod over which mortal i t y  
was estimated. 

21ncludes Ca l i f o rn i a  red f i r  and Shasta red f i r .  
3 ~ e s s  than 50,000 board fee t .  

Nat iona 1 
Forest 

Other 
pub l i c  



Tab 1 e 27- -Average annual mortali ty  of  growing stock on comercia2 forest  land, by species 

and ownership cZass, Cali fornia ' s  Northern In ter ior ,  1970 (Scribner m l e )  ' 
( l n  thousand board f e e t )  

Softwoods: 
Eoug las - f i r  
White f i r  
Red f i r2 
Ponderosa p i  ne 
J e f f r e y  p i n e  
Sugar p i n e  
Western w h i t e  p ine  
Lodgepole p i n e  
Knobcone p i n e  
Mountain hemlock 
I ncense-ceda r 

To ta  1 

Hardwoods 

Farmer and 
mi scel 1 aneous 

p r i v a t e  
Species 

A1 l species 194,300 129,900 1,700 19,100 43,600 

'see " Inventory -Procedures," page 72, f o r  ac tua l  p e r i o d  over  which morta l  i t y  
was est imated. 

'includes C a l i f o r n i a  red  f i r  and Shasta red f i r .  
3 ~ e s s  than 50,000 board f e e t .  

A1 1 
ownerships 

Other 
pub1 i c  

Na t iona l  
Forest 

Forest 
i n d u s t r y  



Tab1 e 28--Reported timber production by county i n  CaZifornia ' s  Northern Interior and aZZ o f  

California, 1946- 73  ' 
( l n  thousand board f ee t )  

'Source: "Production o f  Ca l i f o rn i a  Timber Operators," State Forest Notes publ ished annually 
by Cal i forn ia,  D i v i s i on  o f  Forestry. Various log ru les  a re  used i n  Ca l i fo rn ia ;  no attempt was 
made t o  convert the data t o  a common base. However, the ma jor i t y  o f  the timber industry companies 
i n  the Northern I n t e r i o r  used the short - log Scribner ru le .  

Year Lassen Ca l i f o rn i a  Modoc 
count i es 

A1 1 
Siskiyou Shas t a  Tr i n i t y  



Table 29--Sampling errors of estimate of forest area and timber volume, California's 

Northern Interior, January 1, 1970 

Commercial f o r e s t  land 6,028,000 acres - + 1.1 - + 2.1 

l tem 

Noncommercial f o r e s t  land 3,043,000 acres1 + 2.8 - - + 5 . 5  

Vol ume: 
Growing s tock  

Est imated t o t a l  

15,901 m i l l i o n  
cub ic  f e e t  - + 1.9 - + 3.7 

Sawt imber ( I n t e r n a t i o n a l  
1/4- inch r u l e )  86,013 m i l l i o n  

board f e e t  - + 2.2 - + 4.2 

Sampl i n g  e r r o r  i n  percent  

l ~ h e  t o t a l  area o f  unproduct ive f o r e s t  land shown i n  t a b l e  4 i s  3,211,000 
acres, o f  which 3,043,000 acres were determined by sampling methods. The 
remaining 168,000 acres were est imated by type-mapping procedures and a r e  
no t  sub jec t  t o  sampling e r r o r .  

68-percen t 
probabi 1 i t y  

Table 30--Approximate sampling error by s ize  of estimate, CaZifornia's Northern Interior, 

January 1, 1970 

95-percent 
p r o b a b i l i t y  

Thousand 
acres Percent M i  ZZion 

cubic feet 

Sawt imber Commercial f o r e s t  land 

Percent 

Vo 1 ume Area 

Growing s tock 

M i 2  Zion 
board feet 

Samp 1 i ng 
e r r o r 1  

Sampl i ng 
e r r o r 1  Vo 1 ume 

Percent 

Sampl i n g  
e r r o r 1  

l ~ y  random sampl ing  formula; 68-percent probabi 1 i ty .  
21n te rna t iona l  1/4- inch r u l e .  



APPENDIX 

1,000 acres = 404.69 hectares 
1,000 cubic feet = 28.3 cubic meters 

1 cubic foot per acre = 0.0700 cubic meter per hectare 
1 square foot basal area per acre = 0.2296 square meter per hectare 

1 foot = 30.48 centimeters 
1 inch = 2.540 centimeters 



Estimates 

Forest Land Area and Timber Volume 

The estimates of forest land areas and 
timber volume in Northern Interior California, 
are derived by sampling and thus have 
sampling errors. Sampling errors have been 
computed for the estimates of commercial 
forest land area, noncommercial forest land 
area, net cubic-foot volume of growing stock, 
and net board-foot volume (International 
1/4-inch rule) of sawtimber. These sampling 
errors are presented in table 29 as a percent of 
the estimated total at the 68-percent and 95- 
percent probability levels. They may be interp- 
reted as meaning that the odds are two out of 
three-for 68-percent probability or 19 out of 20 
for 95-percent probability and that the ranges 
shown include the true value [i.e., the results 
of a 100-percent inventory). For example, we 
can expect, with %-percent confidence, that 
the estimate of total commercial forest land 
area-6,028,000 acres 5 2.1 percent (126,588 
acres) -includes the true value. 

In addition to measurable sampling errors, 
there may be other non sampling errors due to 
mistakes in judgment, measurement, and 
compilation. The magnitude of errors of this 
nature cannot be determined. However, such 
errors are kept to a minimum through training, 
supervision, field checking, and complete 
editing and machine verification in compiling 
the data. 

The sampling error of any breakdr-m of 
these totals will be substantially greater than 
for the total. The smaller the breakdown, the 
larger the sampling error. An approximation of 
the increasing sampling error can be obtained 
from table 30, which shows the sampling error 
associated with smaller estimates. 



The list on page 70, compiled from Forest 
Survey field records, is presented to give the 
reader a general picture of the woody 
vegetation in the forests of the Northern 
Interior, that is, the more common and 
noteworthy trees, shrubs, and vines and some 
indication of where they grow. The list is by no 
means complete, and exceptions in occurrence 
can be found; for example, western juniper 
typically occurs in the noncommercial wood- 
land zone east of the Cascade Range, 
occasionally west of the Cascades, and also 
near upper timberline. The zones used here 
are: 
Zone A.-Sacramento Valley, below the foot- 

hill chaparral and woodland zone. 
This zone is found only in extreme 
southern Shasta County. Forests in 
this zone are generally confined to 
stream banks, are of relatively little 
importance for industrial use, are 
important to wildlife, help prevenl 
erosion, and are pleasant to look at. 

Zone B. - Foothills chaparral and noncom- 
mercial woodland zone (figs. 5, 6, 

. 11, and 271, including forest fringe 
areas both east and west of the 
Cascade Range; generally corres- 
ponding to Merriam's Upper Sonoran 
Life Zone. Forests in this zone gen- 
erally consist of trees or shrubs that 
have little industrial value but are 
important as wildlife habitat and 
watershed protection. In some areas 
the trees or shrubs have been re- 
moved to increase the grazing re- 
sources. 

Zone C . - Lower elevation commercial forest 
zone (figs. 28 and 29), immediately 
above zone B; generally correspond- 

ing to the lower end of Merriam's 
Transition Life Zone. Historically, 
this zone has produced a consider- 
able volume of timber; but manage- 
ment for continuous timber crops is 
often difficult due to the hot, dry 
environment which discourages 
regeneration of commercial conifers. 

Zone D. -Major commercial forest zone (figs. 
2 , 4 ,  7, 8,9, 15, 16, 17, 19, 22, 23 and 
34 ,  immediately above zone C; 
generally corresponding to the 
upper end of Merriam's Transition 
Life Zone and the lower end of Mer- 
riam's Canadian Life Zone. This 
zone has produced the bulk of the 
industrial wood used in the past; 
much of this area is quite amenable 
to forest management due to the 
favorable tree-growing environ- 
ment. 

Zone E. -Upper commercial forest zone (figs. 
1 and 2),  immediately above zone D; 
generally corresponding to the 
upper part of Merriam's Canadian 
Life Zone. An increasing amount of 
timber is being cut from these high 
elevation forests as a result of the 
growing scarcity of timber in the 
main forest zone. Because of the 
short growing seasons, harsh win- 
ters, and prevalence of rugged 
terrain and rocky, shallow soils, 
this zone is less amenable to forest 
management than zone D and in 
some areas will produce little to no 
timber in the future. 

Zone F. -Upper timberline zone (figs. 2, 12, 13, 
and 18), immediately above zone E; 
generally corresponding to the lower 
end of Merriam's Hudsonian Life 
Zone. Trees in this zone are usually 
stunted and deformed and often 
grow only in clumps and groves in 
protected locations. Though some 
timber has been cut in this zone, 
continuous timber production is 
generally impossible due to the 
severe climate and- steep, rocky 
terrain. 



1 / Woody Plants of Northern Interior Forests - 

Quercus Zobata ~e;. 
PopuZus frentontii S . Wats . 
Crataegus doug Zasii L i nd I. 
PZatanus racemosa Nut t . 
Prunus virginiana L. var. demissa (Nut t . )  Sarg. 
V i t i s  caZifornica Benth. 
CZematis ZigusticifoZia Nut t . 
CephaZmthus occidentaZis L. var. californicus Benth. 
Fraxinus Zatifo Zia Benth . 
Prunus subcordata Bent h . 
Rhus diversizoba Torr .  E Gray 
AZnus rhombifoZia Nutt .  
PopuZus trichocarpa Torr .  & Gray 
Acer macrophy Z Zwn Purs h 
Rubus ursinus Cham. & Sch lech t .  
SaZix L. spp. 
Quercus doug Zasii H. & A. 
Quercus w i s l i z en i i  A. DC. 
Adenostoma fascicuZatm H. & A. 
AescuZus caZifornica ( ~ p a c h )  N u t t  . 
Quercus chrysolepis L i  ebm. 
Quercus garryana Doug I. var. breweri Jeps . 
Ceanothus Zemonii Parry 
Ceanothus cuneatus (Hook. ) Nut t . 
Cercis occidentaZis Tor r . 
Pinus sabiniana Dougl. 
Cercocarpus HBK. spp. 
Juhiperus ocddental is  Hook. 
G a r r y  a fremontii Tor r . 
Lonicera interrupta Benth. 
Lonicera hispiduZa Dougl. 
Rhamnus caZifornica E s ch . 
Rhamnus crocea Nut t .  var .  iZ ic i foZia   e ell.) C .  B. Wolf 
Chrysothamnus Nut t  . spp. 
Artemisia L. spp. 
Hap Zopappus Cass . spp. 
Rhus t r i  Zobata Nut t . 
lhnbe ZZuZmia caZifornica (H. & A.) Nut t . 
MonardeZZa Benth. spp. 
Cupressus bakeri Jeps . 
hpressus  macnabiana A. Murr. 
PteZea crenuZata G reene 
Heterome Zes arbutifozia M. Roem. 
Eriodictyon c a Z i f o r n i m  (H. & A.) Torr .  
Arctostaphy Zos manzanita Parry 
ArctostaphyZos viscida Parry 

C a l i f o r n i a  wh i te  oak 
'Fremont cottonwood 
Hawthorn 
Cal i f a r n i a  sycamore 
Choke cherry 
C a l i f o r n i a  w i l d  grape 
Western c lemat is  
Buttonbush 
Oregon ash 
Western plum 
Poison oak 
White a lder  
Black cottonwood 
B i g l e a f  maple 
Tra i  1 ing  b lackberry 
W i  l low 
Blue oak 
I n t e r i o r  l i v e  oak 
Chami se 
Cal i f o r n i a  buckeye 
Canyon 1 i v e  oak 
Oregon w h i t e  oak 
l e m o n  ceanothus 
Wedgeleaf ceanothus 
Western redbud 
Digger p ine 
Mountain-mahogany 
Western j u n i p e r  
S i l k t a s s e l  
Chaparral honeysuckle 
Hai r y  honeysuckle 
Cof feeberry 
H o l l y l e a f  cof feeberry 
Rabbit brush 
Sage 
Goldenbush 
Skunkbush 
C a l i f o r n i a  l a u r e l  
Monardella 
Modoc cypress 
MacNab cypress 
Western hop t r e e  
Toy on 
Yerba santa 
Manzan i t a  
Whi te leaf  manzanita 

- 

S c i e n t i f i c  name 

A 

Sacramento 
Val ley 

Common name 

B 

Chaparral- 
woodland 

C 
Lower 

commercial 
f o r e s t  
zone 

D 
Main 

commercial 
f o r e s t  
zone 

E 
Upper 

commercial 
fares 
zone 

F 

"pper 
t imber- 

1 i ne 



drbutus menziesii Pu r s  h 
Quercus ke ZZoggii Newb . 
Pinus attenuata Lemm . 
AmeZanchier Medic. spp. 
Purshia tridentata (Pursh) DC. 
Ribes L. spp. 
Popu Zus tremuzoide s M i chx . 
Pinus ponderosa Laws. 
Pseudotsuga menziesii (Mi rb  . ) Franco 
Pinus Zmbertiana Doug 1 . 
Cory Zus cornuta Marsh. var. caZifornica (A.DC.) Sharp 
Symphoricarpos Duhamel spp. 
Cemothus integerrimus H. & A. 
Arctostaphy Zos patuZa G reene 
Ceanothus prostratus Ben t h  . 
Berberis L. spp. 
Chmaecyparis Zawsoniana (A. Murr. ) Par1 . 
Lithocarpus densifZorus (H. & A.) Rehd. 
Prunus ernarginata (Doug 1 . ) Wa 1 p. 
Rubus leucodemis Dougl . 
Rubus p m i f Z o r u s  Nutt .  
Libocedms d e e m e n s  Tor r. 
Pinus je f f reyi  G rev. & Ba 1 f . 
Ceanothus veZutinus Doug 1 . 
Thuja plicata Donn 
Abies concolor (Gord. & Glend.) L ind l .  
Ceanothus corduZatus Ke 1 1 . 
Lithocarpus densifzora (H.  & A.) Rehd. var .  echinoides 

( R . B ~ . )  Abrams. 
Pachistima myrsinites (Pursh) Raf. 
Acer circinatwn Pu rsh 
AZnus tenui foz ia  Nutt .  
Arctostqhy Zos nevadensis Gray 
Castanopsis sempervirens (Ke 1 1 . ) Dud 1 . 
Acer gZabrwn Torr  . 
Pinus contorta Doug 1 . 
Vaceiniwn L. spp. 
Quercus vaccinifo Zia Ke 1 1 . 
Sorbus sitchensis Roem. 
Pinus monticoZa Dougl. 
Picea breweriana Wats. 
Abies magnifica A. Mu rr. 
Abies magnifica A. Murr. var. shastensis Lemm. 
Tsuga mertensiana ( ~ o n g  . ) Car r . 
AZnus sinuata ( ~ e g .  ) Rydb. 
Pinus aZbicauZis Engelm. 
Pinus baZfouriana G rev. & Ba 1 f . 

Paci f i c madrone 
C a l i f o r n i a  b lack oak 
Knobcone p i  ne 
Serv i ceberry 
Bi t te rb rush  
Gooseberry/currant 
Quaking aspen 
Ponderosa p i  ne 
Douglas- f i r  
Sugar p ine  
Haze 1 
Snowberry 
Deer brush 
Greenleaf manzani t a  
Squaw carpet 
Barberry 
Port-Orford-cedar 
Tanoak ( t ree)  
B i t t e r  cherry 
Raspberry 
Thimbleberry 
I ncense-cedar 
J e f f r e y  p ine 
Snowbrush 
Wes t e r n  red cedar 
White f i r  
Mountain wh i te  thorn 

Shrub tanoak 
Boxwood 
Vine maple 
Th in lea f  a lder  
Pinemat manzanita 
Bush chinquapin 
Mountain maple 
Lodgepole p ine  
Huckleberry 
Huckleberry oak 
Mountain ash 
Western whi te p ine  
Brewer spruce 
C a l i f o r n i a  red f i r  
Shas t a  red f i r 
Mountain hemlock 
S i t k a  a lder  
Whi tebark p ine 
F o x t a i l  p ine  

Occurrence Codes : 

m - General ly r e s t r i c t e d  t o  moist s i t e s .  
w - General l y  found i n  the western par ts  o f  the  Northern I n t e r i o r ,  i .e., on the western slopes o f  the Cascades o r  i n  the Klamath and Coast Ranges 

o r  i n  the Sacramento Val ley.  
e - General ly found i n  the eastern par ts  o f  the Northern I n t e r i o r ,  i.e., eas t  o f  the Cascades, o r  i n  Sisk iyou County east  o f  the Klamath Mountains. 
r - Rare, occurs i n  a few iso la ted  spots. 

Names o f  t rees f o l  low L i t t l e  (1953) ; other  p l a n t s  f o l  low Munz and Keck (1970). 



The summary tables in this report include 
data for National Forest lands collected by 
Regions 5 and 6 of the U.S. Forest Service and 
personnel from the various National Forests; 
and data for all other lands collected by 
Renewable Resources Evaluation personnel of 
the Pacific Northwest Forest and Range 
Experiment Station. The small parcel of land in 
Region 4's Toiyabe National Forest in the 
Northern Interior contains less than 500 acres 
of commercial forest and is not included in the 
summary tables. The same general definitions 
apply to all data, but slightly different data 
collection procedures were used by Regions 5 
and 6 and Forest Survey. 

Region 5 National Forests and lands outside 
National Forests were inventoried using a 
double sampling design. First, aerial photo 
sample plots 1 acre in size were distributed 
systematically across the area and classified 
into commercial forest, noncommercial forest, 
and nonforest . Commercial forest plots were 
further classified into several stand volume 
classes. Plots outside National Forests were 
also classified by kind of owner from public 
records. A random sample of field plots was 
selected, proportional to the number of aerial 
photo plots in each land class and volume class 
on National Forests, and in each land class, 
volume class, and ownership class on lands 
outside National Forests. Field plots consisted 
of 10 sample points distributed over an acre. 
The variable-radius plot sampling principle 
was used to select the trees to be tallied. 
Where no trees were tallied, a ground cover 
class was recorded. On lands outside National 
Forests in Lassen, Modoc, Shasta, and Trinity 
Counties, additional information was record- 
ed, including soil depth by classes, indicator 
plants used to predict stockability and site 
index when suitable site trees were not 
present, and information on past disturbance 
or treatment. Growth estimates were obtained 

from measurements of past 10-year growth on 
increment borings of trees tallied on 3 of the 10 
points of each plot. Outside National Forests, 
mortality was estimated by postdating dead 
trees over a 5-year period. The National 
Forests remeasured 2/5-acre plots that had 
been established several years before the 
current inventory to estimate mortality and 
also to reinforce the growth estimates from 
10-point plots. On Region 5 National Forests, 
27,829 aerial photo plots were examined. The 
field sample consisted of 2,001 plots, including 
1,328 on commercial forest land, 464 on 
noncommercial forest land, and 209 on 
nonforest land. On lands outside National 
Forests, 16,056 aerial photo plots were 
examined. The field sample consisted of 1,228 
plots, including 508 on commercial forest land, 
312 on noncommercial forest land, and 408 on 
nonforest land. 

The Rogue River National Forest (Region 6) 
was inventoried using a sample of plots located 
1.7 miles apart in a grid pattern. The standard 
10-point plot design was used, as described 
above, for all forest resource information 
except mortality which was estimated from 
remeasured 1/5-acre plots. The 25 plots 
examined included 23 on commercial forest 
land and 2 on nonforest land. 

Fieldwork on commercial forest land was 
completed as follows: 

National Forests Year 
Region 5: Klamath 1967 

Lassen 1970 
Mendocino 1971 
Modoc 1970 
Plumas 1969 
Shasta 1968 
Trinity 1969 
Six Rivers 1966 

Region 6: Rogue River 1967 
Outside National Forests 

Lassen County 1971 
Modoc County 1971 
Siskiyou County 1968 
Shasta County 1970 
Trinity County 1970 



No attempt was made to adjust the 
information from the various dates of collec- 
tion to a common date. Such adjustment would 
result in very insignificant differences in the 
resource data from those published here. For 
all ownerships, the annual change in volume 
indicated by growth and cut is currently about 
0.4 percent per year. 

The information on both productive and 
unproductive forests in reserved areas, includ- 
ing National, State, and County Parks, and 
National Forest Wilderness and Natural 
Areas, was obtained by aerial photo sampling 
and type-mapping procedures and by collect- 
ing existing data from agency records. The 
estimate of total productive forest land area in 
reservations is probably high. Newer pro- 
cedures used on nonreserved lands which 
showed previous estimates of commercial 
forest area to be too high were not used in 
reserved areas; and a subsample of ground 
plots was not established to adjust the aerial 
photo estimates. Spot checking in parts of the 
Salmon-Trinity Alps area revealed that many 
areas, though heavily timbered, were too steep 
and rocky to be managed. Almost without 
exception the reserved areas are in the higher 
elevations where soils are shallow, growing 
seasons are short, timber growth potential is 
low, and regeneration following disturbance is 
slow. 

The timber cut information used in this 
report came from three sources: the State 
Forest Notes of the Office of the State Forester, 
"Production of California Timber Operators": 
the National Forest "Timber Cut and Sold" 
reports; and timber industry production re- 
ports prepared by the Pacific Southest and the 
Pacific Northwest Forest and Range Experi- 
ment Stations. 

Land Area 
Total land area is that reported by the 

Bureau of the Census and includes dry land 
and land temporarily or partially covered by 
water (such as marshes, swamps, and river 
flood plains), streams, sloughs, and canals less 
than 1/8 mile wide, and lakes, reservoirs, and 
ponds less than 40 acres in area. 

Forest land is at least 10 percent stocked by 
trees of any size, or formerly having such tree 
cover, and not currently developed for 
nonforest use. Minimum area of forest land 
recognized is 1 acre. 

Nonforest land has never supported forests 
or was formerly forested and is currently 
developed for nonforest uses. Included are 
areas used for agricultural crops, improved 
pasture, residential areas, city parks, improv- 
ed roads of any width and their right-of-way 
clearings, powerline clearings of any width, 
and 1- to 40-acre areas of water classified by 
the Bureau of the Census as land. If 
intermingled in forest areas, unimproved 
roads and other nonforest strips must be more 
than 120 feet wide and clearings, etc., more 
than 1 acre in size, to qualify as nonforest 
land. 

Forest Land Classes 
Adverse location areas are productive forest 

land, often having merchantable stands of 
timber, but which, because of physical 
location, are impossible or difficult to harvest. 
This category of land was used only on 
National Forests. 

Commercial forest land is capable of 
producing 20 cubic feet per acre per year of 
industrial wood and not withdrawn from 
timber utilization. 

Critical watersheds are areas well within 
the forest zone and sites above the 20 cubic 
feet per acre per year productivity level; but 
because of unstable soil and other conditions, 



cannot be logged without seriously affecting 
the watershed. This category of land was used 
only on National Forests. 

Noncommercial forest land includes both 
productive-reserved and unproductive forest 
land. 

Produc tive-reserved forest land is with- 
drawn from timber utilization through statute, 
ordinance, or administrative order but other- 
wise qualifies as commercial forest land. In the 
Northern Interior all reserved forest land is in 
public ownership. 

Unproductive forest land is incapable of 
yielding crops of industrial wood products 
because of adverse site conditions such as 
sterile soil, poor drainage, high elevation, 
steepness, and rockiness. 

Forest Types 
Forest types are determined on the basis of 

species plurality of all live trees that contri- 
bute to stocking, considering both size and 
spacing. 

Tree Classes 
Growing Stock 

Sawtimber trees, poletimber trees, saplings, 
and seedlings are included; that is, all live 
trees except cull trees. 

Sawtimber trees are 9.0-inch d.b.h. and 
larger (1 1 .O-inch and larger for Scribner 
volume), live, and of commercial species. 
Softwood trees must contain at least one 
12-foot saw log with a top diameter not less 
than 6 inches inside bark; hardwood trees 
must contain at least one 8-foot saw log with a 
top diameter not less than 8 inches inside bark. 
At least 25 percent of the board-foot volume in 
a tree must be free of defect for either 
softwoods or hardwoods. 

Poletimber trees are 5.0- to 8.9-inch d.b.h., 
live, and of commercial species, not less than 
25-percent sound on a cubic-foot basis, and 
with no disease, defects, or deformities which 
are likely to prevent their becoming growing- 
stock sawtimber trees. 

Sapling and seedling trees are less than 
5.0-inch d.b.h., live, of commercial species, 
and have no disease, defects, or deformities 
which are likely to prevent their becoming 
growing-stock poletimber trees. 

Nongrowing Stock 
Mortality trees are commercial species 

which have died from natural causes within a 
specified period and which were not cull trees 
at the time of death. 

Salvable dead trees are standing or down, of 
commercial species, 11.0 inches or more in 
diameter, containing 25 percent or more of 
sound volume, and at least one merchantable 
16-foot log if a softwood or one merchantable 
8-foot log if a hardwood. 

Stand Size Classes 
Sawtimber stands are at least 10 percent 

stocked with growing-stock trees, with half or 
more of this stocking in sawtimber and 
poletimber trees and with sawtimber stocking 
equal to or greater than poletimber stocking. 
In large sawtimber stands, the majority of the 
sawtimber stocking is in trees 21.0 inches and 
larger at breast height. In small sawtimber 
stands, the majority of the sawtimber stocking 
is in softwood trees from 9.0- to 20.9-inch 
d.b.h. and hardwood trees 11.0- to 20.9-inch 
d.b.h. 

Poletimber stands are at least 10 percent 
stocked with growing-stock trees, with half or 
more of this stocking in sawtimber and 
poletimber trees, and with poletimber stocking 
exceeding sawtimber stocking. 

Sapling and seedling stands are at least 10 
percent stocked with growing-stock trees, with 
more than half of this stocking in saplings, 
seedlings, or both. 

Nonstocked areas of commercial forest land 
are less than 10 percent stocked with 
growing-stock trees. 

Stocking 
Stocking is an expression of the extent to 

which growing space is effectively utilized by 
present or potential growing-stock trees of 
commercial species. "Percent of stocking" is 
synonymous with "percentage of growing 
space occupied" and means the ratio of actual 
stocking to full stocking for comparable sites 
and stands. Basal area is used as a basis for 
measuring stocking . 



Timber Volume 
Live Sawtimber 

Net volume of live sawtimber trees of 
commercial species is measured in board feet. 
Net volume equals gross volume less deduction 
of rot, sweep, crook, and other defects that 
affect use for lumber. 

~ c k b n e r  rule is the common board-foot log 
rule used locally in determining volume of 
sawtimber. Scribner volume was computed on 
a 16-foot-log basis to a California utilized top14 
for trees 11.0-inch d.b.h. and larger. 

International 1/4-inch rule is the standard 
board-foot log rule adopted nationally by the 
Forest Service for the presentation of Forest 
Survey volume statistics. For calculating 
International 1 /4-inch board-foot volume, the 
minimum diameter for softwood trees is 
9.0-inch d.b.h. and the minimum log length is 
12  feet with a small end diameter of 7.0 inches 
outside bark. The minimum diameter for 
hardwoods is 11.0 inches breast high, with a 
minimum log length of 8 feet and a small 
diameter of 9.0 inches outside bark. 
Growing Stock 

Net volume in cubic feet of live sawtimber 
trees and live poletimber trees from stump to a 
minimum 4.0-inch top (of central stem) outside 
bark is measured. Net volume equals gross 
volume less deduction for rot and missing bole 
sections. D 

Industrial Wood 
All roundwood products, except fuelwood, 

are included. 
Net Annual Growth 

The net increase in volume of trees during a 
specified year is included. (Components of net 
annual growth include: (a) the increment in net 
volume of trees at the beginning of the 
specified year surviving to the year's end, plus 
(b) the net volume of trees reaching the size 
class during the year, minus (c) the net volume 
of trees that died during the year, minus (d) the 
net volume of trees that become culls during 
the year.) 

Ownership Classes 
National Forest lands are Federal lands 

which have been designated by Executive 
Order or statute as National Forests or 
purchase units and other lands under the 
administration of the Forest Service, including 
experimental areas and Bankhead-Jones title 
I11 lands. 

Other public lands are Federal lands other 
than National Forests, including lands admin- 
istered by the Bureau of Land Management, 
Bureau of Indian Affairs, and miscellaneous 
Federal agencies, and lands owned by States, 
counties, and local public agencies, or lands 
leased by these governmental units for more 
than 50 years. 

Forest industry lands are owned by com- 
panies or individuals operating wood-using 
plants. 

Farmer-owned lands are lands owned by 
operators of farms. 

Miscellaneous private - corporate lands are 
owned by companies or corporations that do 
not operate wood-using plants. Included are 
corporate farms, some railroad lands, oil 
company lands, real estate and land-holding 
company lands, and lands held by banks, other 
financial institutions, and various other com- 
panies and corporations. 

Miscellaneous private-noncorporate lands 
are privately owned lands other than forest 
industry, farmer-owned, or corporate lands. 

"Utilization study data are on file a t  the Pacific South- 
west Forest and Range Experiment Station, Berkeley, 
California. 



The mission of the PACIFIC NORTHWEST FOREST 
AND RANGE EXPERIMENT STATION is to provide the 
knowledge, technology, and alternatives for present and 
future protection, management, and use of forest, range, and 
related environments. 

Within this overall mission, the Station conducts and 
stimulates research to  facilitate and to accelerate progress 
toward the following goals: 

1. Providing safe and efficient technology for inventory, 
protection, and use of resources. 

2. Developing and evaluating alternative methods and 
levels of resource management. 

3. Achieving optimum sustained resource productivity 
consistent with maintaining a high quality forest 
environment. 

The area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results of the research are made 
available promptly. Project headquarters are at: 

Fairbanks, Alaska Portland, Oregon 
Juneau, Alaska Olympia, Washington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 
La Grande, Oregon 

Mailing address: Pacific Northwest Forest and Range 
Experiment Station 

P.O. Box 3141 
Portland, Oregon 97208 



The FOREST SERVICE of the  U.S. Drpartment of Agriculture is dedicated 
to the principle of multiplz use managsmcnt of the Nation's forest resources 
for sustained yields of woorf, .,vtter, forage,  wildlife, and recreation. 
Through forestry research, cooporatinn wiih the States and private forest 
owners, and manaqenient of :he Natiuna! Forests and National Grasslands, it 
st r ives - as dir~ lc ted hy Congrrss - io  urovicfe inl:reasinaly greater service to 
a growing Nation 

The U.S. Depar, I: Agricc.tlture is an Equal Opportunity Employer. 
Applicants for all uca,!rtrnenT crrr,grarn,., will be given equal consideration 
without regard to racp, c 1 1  origin. 




