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The Forest Survey

EFFECTIVE rehabilitation and constructive management of this country's forest

resources require not only protection against neglect and destruction but, with
1 equal urgency, provision for permanent and wise use. Intelligent forest land use

planning must be based upon reliable facts as to location, area, and condition of existing

and prospective forest land, supply of timber and other forest products, forest depletion

and forest growth, and production and consumption of forest products. This necessity for

dependable and comprehensive data is now being translated into action through the pro-

visions of the McSweeney-McNary Forest Research Act of 1928, authorizing a Nation-

wide forest survey. The Forest Service was directed by the Secretary of Agriculture

to conduct the survey.

The fivefold purpose of the Forest Survey is: (1) To make an inventory of the extent

and condition of forest lands and of the present supply of timber and other forest products

on these lands; (2) to ascertain the rate at which this supply is being increased through

growth, and the potential growth on forest areas; (3) to determine the extent of depletion

of the forests through cutting and through loss from fire, insects, disease, wind throw, and

other causes; (4) to determine the present consumption and the probable future trend in

requirements for timber and other forest products; and (5) to analyze and correlate these

findings with other economic data, as an aid in the formulation of private and public

policies for most effective and rational use of land suitable for forest production.

These investigations are conducted in each forest region of the United States by the

regional forest experiment station of the Forest Service. In Oregon and Washington

they are conducted by the Pacific Northwest Forest and Range Experiment Station, with

headquarters at Portland, Oreg.

It is planned to publish the results of this investigation, as they become available, in a

series of reports applying to large forest areas such as districts, regions, and States. It is

expected that the information presented in these reports for large geographic units will

facilitate more intensive studies of small areas.

(a)
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Survey Findings in Brief

4» —— — «<-

THE highest service that forests of the Douglas-fir region can render is in support and stabilization of

communities dependent on them. Included are, not only the people and investments in forest

industries, but also those in farms, stores, banks, garages, schools, transportation, and various industries.

Forests support in one way or another about half the population of the region. To redeem this enormous

responsibility for service, forests must furnish a permanent annual harvest of material equal at least to

present production. This will require sustained-yield forest practice, including acceptance of the responsi-

bilities of permanent ownership.

The major problem therefore is to bring about promptly the adoption of a system of managing old-

growth and second-growth forests for the continuous production of high-quality material while there is yet

sufficient growing stock to do so without calamitous dislocation of people and industry.

A factual resume of the findings of the Forest Survey, as presented in detail in subsequent pages of this

publication, is as follows: :

1. The forest is an integral part of the farm economy of the Douglas-fir region. Forests furnish fuel,

fence posts, and other products essential to farm management and rural life. Forest products are important

crops to many farmers. Forest industries afford part-time employment to many farmers and support,

directly and indirectly, approximately half the population of the region.

2. The Douglas-fir region produces 30 percent of the lumber, 90 percent of the shingles, and 23 percent

of the wood pulp produced in the United States, depending chiefly upon outside markets.

3. The major forest problem in the Douglas-fir region is the necessity for instituting a system of managing

old-growth forests for continuous production. This means that clear cutting over vast areas, which has

resulted in large areas of nonstocked cut-over land, must be halted.

4. The Douglas-fir region has 29 million acres of forest land, amounting to 82.6 percent of its total land

area. Of this, 26.1 million acres, or 90 percent, was classified in the forest survey as commercial conifer.

5. Conifer types of saw-timber size occupy more than 14.5 million acres, of which 11.6 million is old

growth and 2.9 million second growth. Second-growth conifer types less than saw-timber size occupy 7

million acres. Deforested burns, old nonrestocked cut-overs, and recent cut-overs total 4.4 million acres.

1 Forest survey progress releases on the Douglas-fir region issued by the Pacific Northwest Forest and Range Experiment

Station previous to the publication of this major report are: (1) Forest statistics in separate form for Clallam, Clark,

Cowlitz, Grays Harbor, Island, Jefferson, King, Kitsap, Lewis, Mason, Pacific, Pierce, San Juan, Skagit, Skamania, Snohomish,

Thurston, Wahkiakum, and Whatcom Counties, Wash., and for Benton, Clackamas, Clatsop, Columbia, Coos, Curry, Douglas,

Hood River, Jackson, Josephine, Lane, Lincoln, Linn, Marion, Multnomah, Polk, Tillamook, Washington, and Yamhill Coun-

ties, Oregon. 1934. [Mimeographed.] (2) Forest Resources of the Douglas-Fir Region. Forest Res. Notes No. 13. 1934.

[Mimeographed.] (3) Pulpwood Resources of Western Oregon and Western Washington. Forest Res. Notes No. 17.

1935. [Mimeographed.] (4) Forest Growth in the Douglas-Fir Region. Forest Res. Notes No. 20. 1936. [Mimeographed.]

(5) Timber Volume and Type Acreage on the National Forests of the North Pacific Region. Forest Res. Notes No. 22.

1937. [Mimeographed.] (6) Detailed forest type maps of each of the above listed 38 counties. Scale 1 inch equals 1 mile. Blue

line print form. 1934. (7) State type maps—Douglas-fir region covered by four sheets, NW Washington, SW Washing-

ton, NW Oregon, SW Oregon. Scale yi inch=l mile. 1936. [Lithographed.] The Pacific Northwest Station has also

cooperated with the State of Washington in the following recent publication: Cowlin, R. M., and Morets, F. L., forest

resources of Washington. Wash. Dept. of Conserv. and Development, Olympia. 44 pp., illus.

(1)



6. More than 3 million acres of forest land in the Douglas-fir region was cut over prior to 1920 and in

1933 had not been put to other use; of this total, in 1933, 28 percent was well stocked with second-growth

trees, 36 percent was medium stocked, 15 percent was poorly stocked, and 21 percent was nonstocked. In

the period 1920-33 more than 2 million acres was cut over, of which at the end of the period 12 percent

was well stocked with reproduction, 17 percent was medium stocked, 29 percent was poorly stocked, and

42 percent was nonstocked. Of the total area of cut-over land in the region, 50 percent is satisfactorily

restocked and 50 percent is either nonstocked or only poorly stocked.

7. The region's saw-timber stand totals 546 billion board feet, log scale, all but 4 billion of which is

conifers. Douglas-fir, the leading species, totals 331 billion feet, and is followed by western hemlock with

105 billion board feet. Other important species are western redcedar, Sitka spruce, and silver fir.

8. It was estimated that only a little more than half the saw-timber volume could profitably be logged

under the conditions that prevailed during the period 1925-29.

9. The regional total of cubic volume in trees 6 inches and larger in breast-height diameter is 129

billion cubic feet; species eminently suitable for pulp manufacture make up 39 billion cubic feet, or 30 percent.

10. More than 53 percent of the commercial forest land and approximately 48 percent of the saw-timber

volume in the Douglas-fir region are privately owned, and 30 percent of the commercial forest land and 37

percent of the saw-timber volume are within the national forests. The remaining 17 percent of the land

and 15 percent of the volume are in other forms of public ownership or owned by Indians.

11. Current annual depletion of saw timber from all causes is estimated to total about 8.3 billion board

feet, of which 7.9 billion board feet is cutting depletion.

12. Sawlog production in the Douglas-fir region during 1925-33 averaged 7.4 billion board feet, of

which 5.4 billion feet was Douglas-fir, 1 billion feet western hemlock. 0.6 billion feet western redcedar, 0.3

Sitka spruce, and 0.1 billion other species.

13. Current losses of saw timber by fire, excluding catastrophes such as the Tillamook fire of 1933,

amount to a quarter of a billion board feet annually. The area burned over annually averages more than

250,000 acres, including large areas of second growth. Killing of second growth seriously endangers future

saw-timber supplies.

14. Current annual growth in the Douglas-fir region totals approximately 2.4 billion board feet. Poten-

tial annual growth under intensive forest practice is approximately 8.2 billion board feet.

15. The supply of old-growth Douglas-fir within economically feasible transportation distance of the

Puget Sound and Grays Harbor districts will be practically exhausted within two decades if the present

rate of depletion continues.

16. The supply of pulp timber is sufficient to maintain the existing rate of wood-pulp production indefi-

nitely if reasonable forest practice is observed and if the volume of pulp species used in lumber manufacture

is not increased.

17. In order to stabilize economic life in this region sustained-yield forest management should be

instituted as soon as possible. The ultimate sustained-yield capacity of the region under reasonably in-

tensive forest management is estimated at 8 billion board feet per year; during the transition period, under

optimum conditions, a cut of about 6% billion per year is allowable.

18. In the Puget Sound, Grays Harbor, and Columbia River districts the annual cuts allowable under

a sustained-yield budget were exceeded during 1933, a year of comparatively low production. Progressive

overcutting of the southern districts will bring about conditions similar to those in the north.

19. Most of the forest land that should be used for continuous production could, through concerted

action by industry and government, be put under sustained-yield management within 25 to 50 years.

20. With an enlarging acreage of cut-over land and a growing use of the forests by the public for recrea-

tion, the Douglas-fir region is facing an increasingly difficult problem of forest-fire protection.

4



FOREST RESOURCES OF THE DOUGLAS-FIR REGION

The Douglas-Fir Region

-^

THE Douglas-fir region, which includes those

parts of Oregon and Washington west of the

summit of the Cascade Range, was selected

as the place to begin the Nation-wide forest survey

(fig. 2). Extending 480 miles from north to south

and varying in width from 100 to about 150 miles,

this region has an area of more than 35 million

acres, of which 29 million acres, or 83 percent, is

forest land. Its long littoral exposure subjects most

of it to humid westerly winds; its climate is charac-

terized by equable temperatures, except in the

high mountains, and moderate to heavy precipita-

tion. Climatic conditions are particularly favor-

able to conifer forest growth, and the region is noted

for the luxuriance and density of its forest vegetation

The forests of this region are almost exclusively

conifer, and Douglas-fir (Pseudotsuga taxifolia) is the.

predominating tree, forming 60 percent or more of

the stand on more than half the forest land (fig. 1).

Important species commonly associated with

Douglas-fir are western hemlock (Tsuga hetero-

phylla), western redcedar (Thuja plicata), Sitka

spruce (Picea sitchensis), Pacific silver fir {Abies

amabilis), and noble fir (A. nobilis). Exceptions to

the predominance of Douglas-fir are found in the

forests on the cool, humid western slopes of the

Coast Ranges and the Olympic Mountains known

as the fog belt, where western hemlock and Sitka

spruce are the outstanding species and Douglas-fir

is occasionally entirely lacking. Again, on the

higher slopes of the Cascade Range and the

Olympic Mountains and occasionally on those of

the Coast Ranges, the stands are made up prin-

cipally of western hemlock, Pacific silver fir, noble

fir, mountain hemlock (Tsuga mertensiana) , and

western white pine (Pinus monticola). Latitudinally

also, toward the cooler, northern extreme of the

region, Douglas-fir forms a smaller percentage of

-&<r

the stand, western hemlock and other species in-

creasing in frequency; and on the dry exposures of

the interior valleys and foothills of southern Oregon,

Douglas-fir gives way to ponderosa pine (P.

ponderosa)

.

Figure 1 .

—

Saw-timber stand of old-growth Douglas-fir near the

Columbia River in western Washington averaging more than 40

inches in diameter and having a gross volume of about 725,000

board feet per acre. The trees in the picture measure from 5 to

6 feet in diameter.



Figure 2.—Map of Oregon and Washington showing Douglas-fir region, national forests, parks, monuments, and principal cities
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Major Phases of Survey

•&%

THE major phases of the Douglas-fir survey

were four—the inventory phase, the study of

forest depletion, estimates of forest growth,

and a determination of present and future timber

requirements. An analysis of this information for

the purpose of developing principles and policies to

make the forests contribute most in services region-

ally and nationally leads inevitably into a consider-

ation of land use planning, future supplies of timber

in relation to industrial development and require-

ments, and forest management. Although the

requirements phase is discussed here only for the

region, the subject is much broader than this; it is

planned to integrate it with similar information

from other regions for publication later as a report

on forest-products requirements for the whole

country.

The inventory phase of the forest survey was

undertaken first in the spring of 1 930. Its principal

purposes were to obtain:

1. Volume of the present timber stands, by species and

by ownership class.

2. Areas of the several types, by ownership class.

3. Areas of the immature-conifer types by age class and

degree of stocking.

4. Maps showing location of each of the forest types.

5. A classification of timber stands according to economic

availability for logging.

6. A classification of forest area according to site quality.

The existence of considerable information, par-

ticularly on the merchantable timber areas which

comprise about half of the 29 million acres in the

Douglas-fir region, made it practicable to rely on

checking and compiling the information already

available from public or private cruises, maps, and

reports. This was supplemented with field exami-

nations of all remaining areas.

-4&r

The work of the inventory phase was conducted

in four steps: (1) Collection of all existing informa-

tion, (2) checking and adjusting to a common
standard all usable existing timber estimates, (3)

field examination of areas not covered by usable

information, (4) compilation of data collected. 2

The immediate object of the depletion phase of

the forest survey was to determine the quantity and

kind of timber annually removed by cutting or

killed by fire, wind throw, insects, disease, and all

other causes; in short, the extent and character of

the drain on the forest capital. The ultimate object

was to obtain data needed for an analysis that would

determine the trends of depletion and growth,

present and potential, and the net result of the two

trends.

Depletion as considered in this study does not

include ordinary endemic losses due to such causes

as diseases, surface fires, wind throw, and insects.

Such normal losses have been allowed for in the

construction of the yield tables used in calculating

growth. Depletion as here considered involves

only timber killed or removed by logging, by fires

that kill entire stands, by windstorms of major

intensity, and by insect epidemics.

To estimate the rate and quantity of current and

potential growth in the forests of this region would

be simple if rates of growth were constant for all

conditions. Instead, they vary among individual

trees according to species, age, and dominance;

among individual forest stands according to type,

site, average age, and stocking; and among aggre-

gates of stands according to the growth character-

2 The organization of the field work and the detailed

procedure involved in each of these four steps are described

in the Appendix, p. 146.



istics of individual stands. Stands more than 160

years of age were considered as a whole to have no

present net growth. Although some stands above

this age are increasing in merchantable volume,

others are actuallv losing in merchantable volume;

thus in these older stands losses due to mortality

and to decay approximately balance growth.

Stands not more than 160 years of age were classed

as growing stands. For all these stands growth

computations were made.

Four conceptions of rate of growth were con-

sidered: Current annual growth, realizable mean

annual growth, potential annual growth, and

periodic growth. These terms as used in this

report are defined as follows:

Current annual growth is the volume increase

that took place in 1933.

Realizable mean annual growth is (1) mean an-

nual growth from 1933 to 2032 of existing stands,

or to dates earlier than 2032 for those areas which

it is assumed will be depleted before that date, plus

(2) mean annual growth on portions of areas now

deforested or to be deforested that presumably

will restock before 1952. These calculations were

made for each of the three decades from 1933 to

1962.

Potential annual growth is the average quantity

of timber that can be grown annually if all the

commercial conifer forest land produces 75 percent

of full capacity.

Periodic growth is growth within a given period—

-

in this study, 10 years. It was estimated for each

of the three decades from 1933 to 1962. On the

basis of these estimates and of assumptions as to

future depletion, future inventories at 10-year

intervals during that period were estimated.

The requirements phase of the forest survey

consisted of a determination of present and prospec-

tive requirements for wood products of the Douglas-

fir region. Estimates of the quantities of these

products needed in the future cannot be made solely

on the basis ofneeds within the region. Interchange

of products between regions necessitates determina-

tion of future requirements on a national basis.

Obviously, this region with its enormous forest

resources and comparatively sparse population can

supply its requirements for practically all kinds of

forest products indefinitely. The only wood prod-

ucts consumed in this region that must be imported

are small amounts of hardwood material such as

flooring and interior finish, and articles manufac-

tured of woods not grown in this region, such as

certain kinds of furniture and implement handles.

The principal sources of these items are eastern and

southern United States, the Philippine Islands,

South America, and Central America.



FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Methods and Specifications

4>j-

Standards ofMeasurement

IT
WAS necessary to fix standards of measure-

ment of the volume of standing timber, so that

estimates would be stable and could be cor-

related with estimates for other regions and ad-

justed to meet changing economic conditions.

Standards were defined that conformed as far as

practical with generally accepted concepts of

utilization practices appropriate to current condi-

tions. Inventory, growth, and depletion data are

given in board feet, log scale in the body of this

report. Lumber-tally equivalents are found in the

appendix.

Timber-volume estimates were made in board

feet, log scale, according to the Scribner Decimal

C rule, and in cubic feet. The board-foot esti-

mates included only the stems of living trees that

would make at least one log meeting the following

specifications: Conifers other than ponderosa pine

and sugar pine, 32 feet long, 12 inches in diameter

inside bark at the small end; ponderosa pine and

sugar pine, 16 feet long, 10 inches in diameter

inside bark at the small end; hardwoods, 8 feet

long, 10 inches in diameter inside bark at the small

end. Practically, this amounts to making the

minimum specification for conifers other than these

two pines the 16-inch diameter class (15.1 to 17.0

inches d. b. h.) 3 and that for ponderosa pine, sugar

pine, and hardwoods the 12-inch diameter class

(11.1 to 13.0 inches d. b. h.)

Allowance was made in the volume estimates for

decay, defects, and such breakage as is inevitable

in logging. In other words, the estimates are for

the net volume usable in saw-timber operations

under good utilization practices.

3 "D. b. h." signifies diameter at breast height (4)^ feet

above average ground level) outside bark.

<£$.

Probably the standards of utilization employed
in the survey estimates are slightly more intensive

for the more valuable species, and considerably so

for the less valuable species, than the average

utilization standards of present-day saw-timber

operators, owing chiefly to the inclusion of trees

as small as the 16-inch diameter class.

Cubic-foot volume was computed for the sound

wood of stems only, from stump to 4-inch tip inside

bark, limb wood and bark excluded, of all trees of or

above the 6-inch (5.1 to 7.0 inches) diameter class.

The estimates cover all timber areas, including

farm woods, outside the platted limits of muni-
cipalities.

In order to obtain satisfactory estimates of volume

of standing timber it was necessary to have for

each of the commercial saw-timber species an

accurate volume table that could be applied

throughout the region. Investigation and check of

the existing tables showed that some of them could

be used as they were and others could be made
usable by adjustment and extension to include

larger trees, but that for some species new tables

would have to be made. Volume tables used for

the principal species are described in the appendix.

Species and Tree-Size Classification

An estimate of total volume of living timber was

made and recorded separately for every species that

usually attains saw-timber size and character and

that was present in commercial types in quantity

measurable according to survey standards. Also,

an estimate of total volume of dead timber was

made and recorded for Port Orford white-cedar

(Chamaecyparis lawsoniana), western redcedar, and

Alaska yellow-cedar (C. nootkatensis). (Owing to

their durability and resistance to decay, dead trees



of these species have commercial value and are

logged.) In some cases, separate estimates were

made for certain size and age classes of timber of a

single species; in some, estimates were combined

for pairs of species having similar dendrological and

structural characteristics.

Species that usually do not attain saw-timber

size in the Douglas-fir region include Pacific yew

{Taxus brevifolia) and some hardwoods.

Table 1 lists the species (27),
4 classes, and diam-

eter ranges for which volume was recorded, with

the symbols adopted for convenience in referring to

them. As applied to Douglas-fir here and else-

where in this report, "old growth" and "second

crowth" are relative terms distinguishing between

the older timber and the younger, more rapid-grow-

ing timber. Likewise, "large" and "small" are used

here as relative terms distinguishing between larger

and smaller timber of a given type or species.

Type Definitions and Type Mapping

In primitive forests of the Douglas-fir region

certain fairly definite major species associations

and innumerable minor associations may be ob-

served. Fire, cutting, and land settlement have

added to the complexity of forest-cover conditions,

and consequently to the difficulty of defining types.

Each forest type recognized in this survey had to

have some significance in forest management.

Types had to be within practical limits in num-

ber, and type definitions had to be such that types

could be determined from office records, such as

timber cruises, and could easily be recognized in

the field and indicated on field maps. A type

scheme that had already been adopted by the

Forest Service for intensive surveys partly fulfilled

the requirements. On this foundation a scheme

was finally evolved that stood the test of 4 years'

field use with few changes.

The forest-cover and land-use types recognized in

the forest survey of the Douglas-fir region 5 follow:

Nonforest Types

No. 2. Nonforest land other than agricultural,

including (7) barren areas too rocky, deficient in

soil, or exposed to support a cover of either trees,

4 Italic numbers in parentheses refer to Literature Cited,

p. 145.

5 Numbers preceding types relate to series of types listed

for the entire Northwest.

Table 1.

—

Species and diameter classes for which volume was

recorded

CONIFERS

Name and class

Breast-
height

diameter
range

Douglas-fir (Pseudotsuga taxifolia):

Large old growth

Small old growth___

Large second growth

Small second growth

Sitka spruce (Picea sitchensis):

Large

Small

Engelmann spruce (P. engelmannii)

Western hemlock (Tsuga heterophytla):

Large

Small

Mountain hemlock (T. mertensiana) _

Western redcedar (Thuja plicata):

Live

Dead
Port Orford white-cedar (Chamaecyparis iawsoni-

arca):

Live

Dead
Alaska yellow-cedar (C. nootkatensis)

:

Live

California incense-cedar (Libocedrus decurrens)

Ponderosa pine (Pinus ponderosa) and Jeffrey

pine (P.jeffreyi):

Large

Small

Sugar pine (P. lambertiana)

Western white pine (P. monticola) and whitebark

pine (P. albicaulis)

Lodgepole pine (P. contorta latifolia), shore pine

(P. contorta), and knobcone pine (P. attenuata).

White fir (Abies concolor) and grand fir (A.

grandis)

Noble fir (A. nobilis) and Shasta red fir (A. mag-

nifica sliastensis) _

Pacific silver fir (A. amabilis)

Alpine fir (A. lasiocarpa) i

Western larch (Larix occidentalis) and alpine larch

(L. lyallii)

Redwood (Sequoia sempervirens)

W

LP

WF

NF
A
AF

WL
R

BROADLEAF TREES

Red alder (Alnus rubra)

Oregon white oak (Quercus garryana)

Canyon live oak (Q. chrysolepis)

California black oak (Q. kelloggii)

Tanoak (Lithocarpus densiflora)

Northern black Cottonwood (Populus trichoearpa

hastata) and quaking aspen (P. tremuloides)

Bigleaf maple (Acer macrophyllum)

Pacific madrone (Arbutus menziesii)

Oregon ash (Fraxinus oregona)

California laurel (Umbellularia californica) _ __.

Golden chinquapin (Castanopsis chrysophylla)

Western paper birch (Betula papyrifera occiden-

talis) and northwestern paper birch (B. papyri-

fera subcordata)

16+

16+

16+

16+
16+
16+

16+
16+

12+
12+
12+
12+

12+

12+
12+
12+
12+

12+
12+

12+
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shrubs, or herbs; (2) grass, sagebrush, and brush

areas on which the principal present vegetation is

either grass, herbs, brush, shrubs, or sagebrush; and

(3) cities, towns, and unmeandered water surfaces. 6

No. 3. Agricultural land, including (7) areas

cleared or cultivated for agricultural use, includ-

ing pasture; and (2) stump pasture, logged-off or

burned-off land from which stumps or snags have

not been removed, now part of an operating farm

unit and devoted chiefly to grazing. Usually, on

such an area some attempt has been made to prop-

agate forage plants by seeding or repeated burning.

Woodland Types

No. 4. Oak-madrone woodland, consisting of

approximately 60 percent or more of any species

of oaks (including tanoak) or madrone or any

combination of these.

No. 5}£. Ponderosa pine woodland, in which

ponderosa pine predominates and on which the

trees are scattered, singly or in clumps, and form

a very thin stand. Individual trees may or may
not be of merchantable size and form.

Timberland Types

Nos. 6, 7, 8, 9, and 10. Douglas fir: A forest con-

taining approximately 60 percent or more, by vol-

ume, of Douglas fir—the characteristic forest west

of the summit of the Cascade Range. The five

Douglas-fir types, differentiated by the sizes into

which most of the volume falls, are (6) large old

growth, 42 inches d. b. h. and more; (7) small old

growth, 22 to 40 inches; (8) large second growth,

22 to 40 inches (coarse-grained timber yielding

only a small percentage of the upper grades of

lumber); (9) small second growth, 6 to 20 inches;

(10) seedlings and saplings, mostly less than 6 inches.

Nos. 11, 12, and 13. Sitka spruce: A forest con-

taining 50 percent or more, by volume, of Sitka

spruce, rarely in pure stands, usually in mixture

with Douglas-fir, western hemlock, and western

redcedar. The three Sitka spruce types are (11)

large, 26 inches d. b. h. and more; (12) small, 6

to 24 inches; (13) seedlings and saplings, mostly

less than 6 inches.

Nos. 14, 15, and 16. Western hemlock: A forest

containing 50 percent or more, by volume, of

6 Bodies of water that have not been surveyed by the

General Land Office and that consequently are included in

the official totals of land area.

western hemlock with varying quantities of Douglas-

fir, western redcedar, Pacific silver fir, and Sitka

spruce. The three western hemlock types are (14)

large, 20 inches d. b. h. and more; (15) small, 6 to

20 inches; (16) seedlings and saplings, mostly less

than 6 inches.

No. 17. Western redcedar, large: A forest con-

taining approximately 40 percent or more, by
volume, of western redcedar, in which most of

the volume is in trees more than 24 inches d. b. h.

No. 18. Port Orford white-cedar, large: A forest

in which 20 percent or more of the volume is in

Port Orford white-cedar trees more than 30 inches

d. b. h., with varying quantities of Douglas-fir

white fir, western redcedar, western hemlock, Sitka

spruce, and hardwoods.

No. 19. "Cedar," small: A forest in which west-

ern redcedar 24 inches or less in d. b. h. or Port

Orford white-cedar 30 inches d. b. h. or less, or

both, compose 40 percent or more, by volume, of

the dominant stand, with some or considerable

quantities of western hemlock, Sitka spruce, or

Douglas-fir, or of two or all three of these species.

Nos. 20, 20A, 21, and 22. Ponderosa and sugar

pine. The four types are (20) large ponderosa

pine, in which the predominating trees are the

so-called yellow pine, about 22 inches d. b. h. or

more (about 150 or 200 years old or older), in

which no material part of the stand has been cut;

(20A) large sugar pine, containing 20 percent or

more, by volume of sugar pine, never in pure

stands, usually in mixture with Douglas-fir, pon-

derosa pine, or white fir, in which most of the vol-

ume is in trees 22 inches d. b. h. or more. (This

type was mapped only outside the boundaries of

national forests.) (21) Small ponderosa pine in

which most of the trees are less than about 22

inches in diameter (less than 150 or 200 years old),

either on an old burn or on an area that has been

selectively cut, and in which the volume in trees

12 inches d. b. h. or more is ordinarily at least 1,000

board feet per acre; (22) ponderosa pine seedlings,

saplings, and poles, on an old burn or on heavily

cut-over land, most of the trees being less than 12

inches d. b. h. and the stand of larger trees, if any,

amounting to less than 1,000 board feet of saw

timber per acre.

Nos. 23 and 24. Fir-mountain hemlock: The
two fir-mountain hemlock types are (23) large, in

which most of the dominant trees are 16 inches



d. b. h. or more and of saw-timber character

(mature stands not of this character are ordinarily

included in the subalpine type); (24) small, most

dominants less than 16 inches d. b. h., usually a

young stand on an old burn.

Nos. 25 and 26. Lodgepole pine: A forest con-

taining at least 50 percent, by volume, of lodgepole

pine or knobcone pine, often pure. The two types

are determined by the size of 50 percent or more of

the dominant trees: (25) Large, 12 inches d. b. h.

and more; (26) small, less than 12 inches.

Nos. 27 and 28. White fir-larch-Douglas-fir: A
mixed forest of greatly varied composition, con-

sisting of two or more of the five species western

larch, white fir, Douglas-fir, ponderosa pine, and

lodgepole pine, in which ponderosa pine consti-

tutes not more than 40 percent of the stand;

limited to the range of western larch and prevalent

on north and other cool slopes within the ponderosa

pine zone. The two types are determined by the

size of the trees representing most of the volume:

(27) Large, 20 inches d. b. h. and more; (28)

small, less than 20 inches.

Nos. 29 and 30. White fir: Usually a mixed

forest within the range of ponderosa pine and sugar

pine, containing 50 percent or more, by volume,

of grand fir or white fir. The two types are deter-

mined by the size of most of the dominant trees:

(29) Large, more than 20 inches d. b. h. or 150 years

in age; (30) small, less than 20 inches or 150 years.

No. 31. Hardwood: A hardwood forest, either

pure or mixed, consisting predominately of one

or more species other than oaks or madrone.

No. 32. Redwood: A forest containing approxi-

mately 80 percent or more, by volume, of redwood,

usually with some Douglas-fir and some Pacific

madrone, tanoak, and other hardwoods.

No. 33. Subalpine: A forest at the upper limits

of tree growth, usually unmerchantable because of

poor form and small size, the principal components

being alpine fir, mountain hemlock, Shasta red fir,

lodgepole pine, whitebark pine, western white

pine, and alpine larch.

Miscellaneous Types

No.- 34. This number was used as a prefix to

type numbers to denote areas clean cut prior to

1920 or selectively cut at any time.

No. 35. Nonrestocked cut-over: An area clean-

cut prior to 1920 on which less than 10 percent of

the 13.2-foot squares are stocked, not put to other

than forest use.

No. 36. Recent cut-over: An area clean-cut

since the beginning of 1920, regardless of the status

of regeneration.

No. 37. Deforested burn: Land not cut over on

which the stand has been killed by fire and that

is less than 10 percent restocked.

No. 38. Noncommercial rocky: An area of any

species of timber within the range of commercial

timber and below the range of the subalpine type

that is too rocky, too steep, or too sterile to produce

a stand of commercial size, density, and quality;

ordinarily the stand averages less than 5,000 board

feet per acre.

The scale decided on for type mapping was 1 inch

to the mile. A larger scale would have led to

excessive detail and made the cost more than was

contemplated; a smaller one would not have pro-

vided sufficient space for the field examiner to

record data of the desired completeness. Obvi-

ously, areas only a few acres in extent could not be

mapped on the adopted scale. It was decided that

all 40-acre or larger areas of commercial forest

land—that is, land now bearing or capable of pro-

ducing forests of commercial character—and agri-

cultural land should be mapped, but that for non-

commercial-forest land, barrens, etc., the minimum
should be several hundred acres. Hardwood types,

owing to their infrequent occurrence, usually as

"shoestrings" along creek and river bottoms, were

mapped if occupying areas as large as 20 acres.

These limits are fixed not absolutely but merely as

a guide. In all cases the field examiner was al-

lowed to exercise his judgment. If he could con-

veniently map a farm or a patch of conifer timber

as small as 20 or 30 acres without slowing down the

work he was at liberty to do so; if he was mapping

an area low in values and difficult of access he was

allowed to generalize more than if mapping an

area of high values and easy access.

Classifications

Ownership Classes

Separation of forest type and volume data accord-

ing to ownership was considered particularly im-

10



portant because of the high timber values involved

and the large quantities of timberland in various

classes of public ownership. Its usefulness has

been emphasized by economic developments since

the inception of this project. The subject of forest-

land ownership is being carefully studied by

economists, foresters, legislators, public officials,

and the lumber industry. The break-down in

private forest-land ownership (22) is a cause of

particular concern and the subject of many studies.

Ownership statistics were taken from the best

public records available. It is recognized that

ownership is constantly changing and that the

totals given for individual ownership classes

probably fail in many cases to coincide with sta-

tistics from other sources. Both forest land and in-

termingled nonforest land were classified as to own-

ership. No distinctions were attempted as to the

ownership of large bodies of agricultural land; they

were all arbitrarily classified as privately owned.

As applied to forest land, the own-

ership classification was as follows:

Private. All privately owned forest prop-

erty, including farm woods.

State, available for cutting.

State, reserved from cutting.

County. Forest property deeded to the

county. (Tax-delinquent land not deeded

to the county is classified as private.)

Municipal. Includes all municipally

owned forest property outside the platted

limits of municipalities.

Indian. Includes both tribal lands and

trust allotments.

Revested land grant. Includes Oregon

& California Railroad and other land

grants that have reverted to Federal own-

ership whether classified as timber, agri-

cultural, or power withdrawals.

Federal other than national forest and

revested land grant. Includes national

parks, military reservations, unappropri-

ated public domain and miscellaneous.

National forest, available for cutting.

National forest, reserved from cutting.

National forest, State selection.

The term "reserved from cutting"

as applied to State or national-forest

land denotes areas unavailable for

cutting because of statute, proclama-

tion, or policy. Most land so classed

had been officially dedicated to

watershed protection, to recreational use, or as

national-forest primitive areas on which primitive

conditions are to be maintained so far as possible

for recreational purposes. The term "available for

cutting" means that there was no legal or formal

prohibition on timber cutting; it does not imply

the presence of timber ready for cutting or, in fact,

of any timber at all.

National-forest areas designated as State selection

areas are lands in the north Puget Sound unit that

have been designated for exchange with the State

of Washington in order to enable the State to con-

solidate scattered land holdings.

Other Classifications

For convenience and facility of analysis and dis-

cussion, the region was arbitrarily divided into

11 units (figs. 3 and 4). So far as was practical, the

units were compact areas homogeneous as to eco-

Survey-unit boundary

CLARK
WAS'HIi ' i

• Vancouver^ (

Camas,**

Figure 3.- -Map of western Washington showing survey units, counties, and im-

portant drainages.
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COOS BAY

Figure 4.

Survey-unit boundary— County boundary

-Map of western Oregon showing survey units, counties, and
important drainages

nomic influences and industrial conditions. In

most cases unit boundaries were made to coincide

with county lines, so that data could be assembled

by counties. It was impossible to establish abso-

lutely self-contained units.

Saw timber was ranked in three classes according

to economic availability. Class 1

includes timber that according to

estimate could profitably be logged

under the production and marketing

conditions that prevailed during the

period 1925-29; class II, timber that

under those conditions could be

logged at a loss of not more than $5

per 1,000 board feet; and class III,

all other timber.

In order to calculate growth and

volume of immature conifer stands,

most of these stands were classified

according to age, in 10-year classes,

and according to density, in three

degrees of stocking. If an area were

70- to 1 00-percent covered, according

to the stocked-quadrat method of

measurement (explained in the ap-

pendix), it was classified as well

stocked; if 40 to 69 percent, medium
stocked; if 10 to 39 percent, poorly

stocked; and if less than 10 percent,

nonstocked.

The term "site quality" denotes

the forest-productive capacity of an

area, determined by the composite

effect of all climatic and soil con-

ditions. Site-quality classifications

based on height of dominant and

codominant trees at a given age

have been adopted for the Douglas-

fir type and the ponderosa pine type.

The classification for Douglas-fir

consists of five classes and that for

ponderosa pine of six classes; in each

case, the highest class is designated

I. The Douglas-fir classification was

employed for all forest-cover types

in the region except ponderosa

lodgepole pine, subalpine, oak-madrone,

and noncommercial rocky. The pon-

pme,

hardwood

derosa pine classification was used for all ponder-

osa pine types except woodland. Land occupied

by the other types listed was not classified by site

quality.

12



FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Forest Inventory

-^ «4-

Range throughout western Washington occur ex-

tensive bodies of old-growth western hemlock and

balsam fir-mountain hemlock. Large areas in the

Olympic Mountains and the Cascade Range in

northwestern Washington are occupied by subal-

pine and other noncommercial forests, or are bar-

ren of tree growth chiefly because of altitude.

There are few extensive bodies of developed agri-

cultural land in western Washington. The two

largest are at the northern and southern extremes,

in western Whatcom County near the Canadian

border and in Clark County on the Columbia

River.

The forest cover of western Oregon (see forest-

type maps at end of report) differs materially in

pattern from that of western Washington. Logging

has removed the virgin timber from extensive

areas in extreme northwestern Oregon, but almost

unbroken stands of old-growth Douglas-fir cover

the lower slopes and foothills of the Cascade Range

practically the length of the State. Scattered

throughout this timber belt are comparatively

small bodies of second growth on old burns, small

deforested burns, and cut-over areas. At higher

elevations, reaching to the summit of the Cascade

Range, is a mixture of western hemlock, balsam

fir-mountain hemlock, noncommercial forests, and

barrens. In parts of southwestern Oregon pon-

derosa pine types predominate.

In the Coast Range of Oregon the virgin Douglas-

fir forests are broken by extensive even-aged second-

growth forests varying in age from 40 to 80 years.

These are the result of several large fires that burned

during the middle of the nineteenth century.

Scattered throughout the Coast Range are a

number of fairly large deforested burns, and in

UNDOUBTEDLY the most important natural

resource of the Douglas-fir region is its forest

land, which comprises 29 million acres of the

total land area of 35 million acres. Forest land com-

poses approximately 85 percent of western Wash-

ington and 81 percent of western Oregon. Approxi-

mately 27 million acres is classified as commercial

forest land. Although exceeded in forest area by

nearly every other important forest region, in the

United States, the Douglas-fir region, owing to the

large size of its trees and the density of its forest

stands, far exceeds any one of them in saw-timber

volume. The total stand of saw timber at time of

estimate was 546 billion board feet, log scale.

Puget Sound, which penetrates to the heart of

western Washington (see type maps at end of

report) was formerly surrounded by magnificent

forests of old-growth Douglas-fir and western

redcedar. Ease of logging and transportation

attracted lumbermen to lands bordering the sound

as early as the middle of the nineteenth century.

Grays Harbor and Willapa Bay, on the coast of

western Washington, offered almost equally at-

tractive opportunities for forest exploitation. Prac-

tically all the old-growth Douglas-fir forests of

western Washington were within 30 to 40 miles of

navigable waterways. Now western Washington,

particularly in the vicinity of Puget Sound and

Grays Harbor, is characterized by vast expanses

of cut-over land largely barren of conifer growth.

The remaining old-growth Douglas-fir stands in

western Washington are principally in the eastern

parts of Cowlitz and Lewis Counties. Extensive

virgin forests of western hemlock, Sitka spruce,

and western redcedar occur along the Washington

coast, and on the upper slopes of the Cascade

13
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the northwest is the great Tillamook burn, where

roughly 380 square miles was deforested in 1933.

Between the Cascade Range and the Coast

Range in the north half of western Oregon is the

fertile Willamette Valley, shaped like a cornu-

copia. It contains more than 4,000 square miles,

of which by far the greater part is farmed.

Dotted throughout the valley are small woodlands.

Other large agricultural areas in western Oregon

are the Umpqua River and Rogue River Valleys.

Throughout the Coast Range and Cascade Range

of both States, ribbons offarm land, and hardwoods

border the lower stream courses.

Types and Areas

The areas of the individual forest-cover and land-

use types recognized in the survey are given in

table 2 by ownership class, together with a sum-

mary by broad groups of types. Table 3 presents

type areas by forest-survey units. Figure 5 com-

pares acreages in the several generalized type

classes and ownership classes.

Table 2.

—

Area of all types in the Douglas-fir region, by ownership class, 7933

INDIVIDUAL TYPES

Type name and No.

Nonforest land other than agricultural (2).

Agricultural (3)

Oak-madrone woodland (4)

Ponderosa pine woodland (5H)

Douglas-fir:

Large old growth (6)

Small old growth (7)

Large second growth (8)

Small second growth (9)

Seedlings and saplings (10)

Sitka spruce:

Large (11)

Small (12)

Seedlings and saplings (13)

Western hemlock:

Large (14)

Small (15)

Seedlings and saplings (16)

Western redcedar, large (17)

Port Orford white-cedar, large (18)

"Cedar," small (19)

Ponderosa pine:

Large (20)

Small (21)

Seedlings and saplings (22)

Sugar pine, large (20A)

Fir-mountain hemlock:

Large (23)

Small (24)

Lodgepole pine:

Large (25)

Small (26)

White fir-larch-Douglas-fir:

large (27)

Small (28)

State

Private

1.000
acres

549.2

4.611.5

224.7

21.8

2, 157. 5

921.6

1, 425. 4

2, 416. 2

1.291.3

135.6

41.2

10.2

976.1

284.4

179.8

192.5

27.4

23.4

92.6

42.2

88.6

51.3

208.2

22.9

1.5

33.1

.1

2.2

Avail
able, for

cutting

1.000
acres

13.9

12.3

1.3

(
3
)

115.5

22.5

57.9

127.6

61.2

10.5

.5

.3

Reserv-
ed from
cu'.tin

1.000
acres

0.5

1.9

(
3
)

1.0

i Designated tor exchange with the State of Washington.
2 Of the. 981.1 thousand acres listed under "Other Federal,'

Monument, and therefore is not available for cutting.

3 Less than 50 acres.

1.4

.7

1.2

5.0

.5

.4

.1

212.8 .4

14.0

27.4 1

49.4 .1

.1

.5 3

1.5 (
3
)

.1

.9

67.0 .5

County

1.000
acres

9.9

17.1

6.4

3.8

25.3

36.0

45.3

121.1

71.3

2.5

2.5

.6

22.5

14.1

14.8

3.9

.1

.9

6.5

5.2

10.6

5.8

3.1

1.5

.2

Federally owned or managed

Muni-
cipal

1.000
acres

7.9

1. S

.8

.2

5.3

7.0

1.7

8.6

25.8

.2

.1

(
3
)

10.8

4.4

2.0

(
3
)

8.7

.1

(
3
)

Indian

1.000
acres

4.2

5.8

.4

7.8

.8

7.9

15.6

5.4

(
3
)

51.6

1.0

.6

62.5

5.5

(
3
)

Revest-
ed land
grants

1.000
acres

39.1

12.0

46.2

21.4

313.6

589.9

339.3

243.4

57.8

4.3

. 5

.5

.5

5.6

.1

100.5

17.5

36.5

36.3

8.0

3.5

National forest.

Avail-
able for

cutting

1.000
acres

435.0

1.9

67.9

607.5

1. 905. 2

728.0

597. 1

527.9

25.2

2.2

871.7

33.8

14.6

71.3

5.5

85.0

10.3

7.5

1, 130. 7

212.8

1.6

227.2

30.4

22.7

Reserv
ed from
cuttin

1.000
acres

193.1

35.1

29.5

1.7

26.1

37.3

1.1

50.1

2.6

2.0

6.3

85.9

31.4

State
selec-

tion '

7.0

5.8

1.000
acres

4.3

.3

Other i

1,000
acres

197.9

6.2

16.6

7.2

30.1

52.1

33.2

131.5

32.0

4.6

.6

(
3
)

45.7

11.2

1.5

.9

(
3
)

7.2

3.7

8.4

4.4

91.3

2.4

(
3
)

2.1

Total

1.000
acres

1, 455.

4, 670. 5

364.3

54.4

3, 299. 4

3, 565. 3

2. 641. 6

3, 692. 2

2.110.5

189.8

47.6

12.0

2, 247. 2

366.0

243.3

388.7

38.7

25. S

293.5

79.1

153.2

97.8

1. 609. 3

273.9

37.6

30.9

563.9 thousand acres is included in Rainier National Park and Mount Olympus National

14



Table 2.

—

Area of all types in the Douglas-fir region, by ownership class, 1933—Continued

Private

State

County Muni-
cipal

Federally owned or managed

Type name and No. Avail-
able for

cutting

Reserv-
ed from
cutting

Indian
Revest-
ed land
grants

National forest

Other

Total

Avail-
able for

cutting

Reserv-
ed from
cutting

State
selec-

tion

White fir:

Large (29)

1,000
acres

20.6

6.9

584.1

.4

67.5

576.2

1,824.2

626.5

75.7

1,000
acres

0.6

1,000
acres

1,000
acres

0.7

.1

27.3

1,000
acres

1,000
acres

0.1

1,000
acres

16.2

3.8

12.9

.1

2.4

7.0

70.6

168.9

7.2

1,000
acres

30.8

3.9

86.2

1.1

664.1

5.6

54.1

499.1

312.2

1,000
acres

1,000
acres

1,000
acres

0.5

.3

12.1

1,000
acres

69 5

Small (30) 15

Hardwoods (31) ___ 16.0 .2 2.8 10.7 1.0 753 3

Redwood (32) 1 6

Subalpine (33) ... 7.4

24.6

94.0

30.3

6.1

.1

1.4

.4

3.0

1.4

24.7

72. 5_

95.9

2.6

.3

12.0

7.6

.2

.5

11.4

27.5

1.3

40.2

232.5 1.6 185.7

3.9

8.1

64.9

14.7

1 162 9

Old cut-overs, nonrestocked (35) 665.5

(
3
)

47.2

41.7 . 5

2 160

Deforested burns, nonrestocked (37) .. 1 534 7

504 4

Total 19, 814. 6 977.2 18.7 657.0 110.6 270.4 2, 165. 9 9, 281. 6 841.6 8.8 981.1 35 127 5

GENERALIZED TYPES

Nonforest land (2 and 3) . . . 5, 160.

7

584.1

6, 229. 4

26.2

16.0

537.8

2.4

.2

4.7

27.0

27.3

155.1

9.7

2.8

34.8

10.0

10.7

145.9

51.1

12.9

1, 433. 6

436.9

86.2

5, 492. 4

193.1

1.0

216.7

4.3

2.4

204.1

12.1

275.1

6 125 5

Hardwood timber (31) . _ .. 753 3

Conifer saw-log timber (5H, 4 6, 7, 8, 11, 14, 17.

18, 20, 20A, 23, 27, 29, and 32)__. 14, 527. 9

Conifer timber smaller than saw-log size (9, 12,

15, and 21):

On cut-over areas. 1, 020. 5

1, 763.

5

23.0

119.2

1.1

4.0

39.8

103.1

8.3

4.9

10.3

6.7

8.6

252.8

7.6

139. 4

1, 119. 2

643.4 28.7 3, 065. 7

Total . 2. 784. 142.2 5.1 142.9 13.2 17.0 261.4 643.4 28.7 147.0 4, 184. 9

Conifer timber, seedling and sapling (10, 13,

16, and 22)

:

1.190.7

379.2

53.0

36.8

.3

.3

67.0

30.3

26.6

1.9

5.5

.5

8.3

86.5

25.5

525.4

1.5

37.8

9.9

32.0

1, 388. 3

On old burns _ . 1, 130. 7

Total 1, 569.

9

89.8 .6 97.3 28.5 6.0 94.8 550.9 39.3 41.9 2, 519.

Conifer timber, small mixed types (19, 24, 28,

and 30)

:

On cut-over areas .... . _ . 20.5

34.9

.4

.1

.2

.1

.7

1.3

.1

7.3

.8

239.2

.4

36.8

23.1

On old burns. ..... .1 2.7 322.5

Total 55.4 .5 .3 2.0 .1 7.4 240.0 37.2 2.7 345.6

Noncommercial (4, 5M, 4 25, 26, 33, and 38) 404.2

1, 824. 2

1, 202. 7

15.8

94.0

54.9

3.5

1.4

.5

12.3

72.5

120.6

1.7

7.6

12.2

40.6

27.5

12.7

58.2

70.6

175.9

1, 273.

54.1

504.7

278.4

m

47.2

2.1 221.3

8.1

68.8

2.311.1

2, 160.

Old cut-overs, nonrestocked, and deforested-

2. 200. 2

Total 19, 814. 6 977.2 18.7 657.0 110.6 270.4 2, 165.

9

9, 281. 6 841.6 8.8 981.1 35, 127. 5

3 Less than 50 acres.

< 6,510 acres of type hVi in Josephine County, Oreg., is classified here as noncommercial.
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Taele 3.

—

Area of all types in the Douglas-fir region, by State andforest-survey unit, 7933

Type name and No.
Region
total

Western Washington

North
Puget
Sound

Central
Puget
Sound

South
Puget
Sound

Grays
Harbor

Columbia
River,
Wash-
ington

Total

Nonforest land other than agricultural (2)

Agricultural (3)

Oak-madrone woodland (4)

Ponderosa pine woodland (5H)
Douglas-fir:

Large old growth (6)

Small old growth (7)

Large second growth (8)

Small second growth (9)

Seedlings and saplings (10)

Sitka spruce:

Large (11)

Small (12)

Seedlings and saplings (13)

Western hemlock

:

Large (14)

Small (15)

Seedlings and saplings (16)

Western redcedar, large (17)

Port Orford white-cedar, large (18)

"Cedar," small (19)

Ponderosa pine:

Large (20)

Small (21)

Seedlings and sapling? (22)

Sugar pine, large (20A)

Fir-mountain hemlock:

Large (23)

Small (24)

Lodgepole pine:

Large (25)-__

Small (26)

White fir-larch-Douglas-fir:

Large (27)

Small (28)

White fir:

Large (29)

Small (30)

Hardwoods (31)_-

Redwood (32)

Subalpine (33)

Old cutovers (35)

Recent cut-overs (36)

Deforested burns, nonrestocked (37)

Noncommercial rocky areas (38)

Total

1,000
acres

1, 455.

4, 670. 5

364.3

54.4

3, 299. 4

3, 565. 3

2, 641. 6

3, 692. 2

2, 110. 5

189.8

47.6

12.0

2, 247. 2

366.0

243.3

25.8

293.5

79.1

153.2

97.8

1, 609. 3

273.9

3.1

269.9

37.6

30.9

15.0

753.3

1.6

1. 162. 9

665. 5

2, 160.

1, 534. 7

504.4

1,000
acres

467.3

450.9

.1

143.9

59.6

120.2

310.3

230.7

1.5

420.8

46.5

28.2

129.6

9.5

325.5

20.6

6.0

.4

.5

134.2

590.5

149.8

205.8

73.8

116.8

1,000
acres

370.0

343.5

2.2

1.000

acres

22.6

257.0

.3

1,000
acres

79.4

.3

285.0

306.9

152.2

525.6

549.6

25.7

367.0

24.0

252.6

232.5

224.2

587.3

58.9

85.0

63.3

3.5

1.2

3.1

186.2

11.8

39.1

51.7

108.9

69.3

9.2

1.3

125.8

85.3

171.3

1.6

250.6

25. 5

.2

4.2

105.6

22.2

169.0

.2

(')

2.3

1.6 (')

.1

102.2 35. 60.

341.6

202.6

483.2

63.1

79.1

37.8

28.0

294.9

16.7

11.7

74.1

62.5

323.9

6.2

63.3

35. 127. 5 4, 043. 9 4,910.0 2.027.5 ! 2,475.3

1,000
acres

58.9

284.5

.1

296.2

20.1

166.7

347.7

232.1

1.8

3.9

136.7

29.6

11.9

1.0

5.0

142.6

13.3

14.9

1.0

20.4

47.9

82.9

133.2

206.0

30.7

1,000

acres

1, 008. 5

1, 415.

3

3.0

1, 278. 3

422.4

730.8

1, 467. 8

1, 345. 5

98.3

14.0

1.3

1, 906. 3

264.3

211.6

376.1

18.9

5.0

.8

993.3

153.3

26.6

14.9

9.9

2.0

1.6

353.2

091.9

525.8

441.0

365.8

301.6

2, 392. 6 15, S49. 3

1 Less than 50 acres.
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Table 3.

—

Area of all types in the Douglas-fir region, by State and forest-survey unit, 1933—Continued

Type name and No.

Western Oregon

Columbia
River,
Oregon

Willa-
Ilnil.

River

North
Oregon
coast

South
Oregon
coast

Umpqua
River

Rogue
River Total

Nonforest land other than agricultural (2)

.

Agricultural (3)

Oak-madrone woodland (4)

Ponderosa pine woodland (5J4)

Douglas-fir:

Large old growth (6) _..

Small old growth (7)

Large second growth (8)

Small second growth (9)

Seedlings and saplings (10)..-

Sitka spruce:

Large (11)

Small (12)

Seedlings and saplings (13)

Western hemlock:

Large (14)

Small (15)

Seedlings and saplings (16)

Western redcedar, large (17)

Port Orford, white-cedar, large (18)

"Cedar,"' small (19)

Ponderosa pine:

Large (20)

Small (21)

Seedlings and saplings (22)

Sugar pine, large (20A)

Fir-mountain hemlock:

Large (23)

Small (24)

Lodgepole pine:

Large (25)

Small (26)._- - -.

White fir-larch-Douglas-fir:

Large (27) -.

Small (28)_--

White fir:

Large (29)

Small (30)

Hardwoods (31)

Redwood (32)--

Subalpine (33)

Old cut-overs (35)

Recent cut-overs (36)

Deforested burns, nonrestocked (37)

Noncommercial rocky areas (38)

1,000
acres

124.0

603.6

7.1

1,000
acres

101.9

1, 753. 2

51.3

1,000
acres

23.3

141.4

1,000
acres

44.9

167.6

78.6

210.4

248.3

159.0

428.4

269.5

19.9

2.3

1.9

172.9

73.5

21.4

6.2

3.0

2.2

.2

122.6

67.5

19.2

22.7

21.0

2.6

.6

58.6

21.7

86.7

303.5

132.6

10.3

806.1

834.8

614.8

708.7

282.6

59.2

9.0

4.9

298.3

40.4

.5

116.1

1.9

2.3

26.6

32.1

209.3

151.5

30.6

167.1

22.6

359.1

138.4

28.2

52.2

17.9

6.1

106.1

18.8

5.2

4.9

333.9

433.2

242.2

435.6

64.0

19.4

13.4

2.7

1.4

.4

36.9

2.4

11.4

3.6 1.1

.2

25.

226.4

5.1

3.5

40.9

1.6

3.5

70.8

303.6

12.8

213.4

79.0

1,000
acres

15.3

342.7

76.2

397.5

816.8

492.9

327.3

77.0

34.3

12.0

2.1

144.1

3.6

1.1

63.0

1.6

1.1

15.7

4.1

19.3

76.8

7.2

1,000
acres

137.1

246.7

148.1

54.4

106.1

787.2

42.8

186.0

43.7

240.0

65.8

150.3

97.2

46.3

56.3

5.9

3.4

7.0

. 5

26.6

291.0

75.1

1.000
acres

446.5

3, 255. 2

361.3

54.4

2, 021.

1

3, 142.

9

1, 910. 8

2, 224. 4

765.0

91.5

33.6

10.7

340.9

101.7

31.7

12.6

38.7

6.9

288.5

78.3

153. 2

97.8

616.

120.6

2.9

243.3

22.7

21.0

67.5

13.4

400.1

1.6

71.0

139.7

719.0

1, 168.

9

202.8

TotaL 3, 224. 6, 209. 1, 712. 9 2. 362. 8 2, 936.

1

2,833.4 ! 19,278.2

1 Less than 50 acres.
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Figure 5.

6 2 4

MILLIONS OF ACRES
-Areas of generalizedforest types in western Washington and western Oregon, by ownership class.

Nonforest Land

The "agricultural land" category takes in culti-

vated fields and orchards and also stump pasture,

included in operating farm units, on which oper-

ators are making definite efforts to improve the

forage by clearing, seeding, fencing, or other

measures (fig. 6). It does not include the large

acreage of cut-over land that is used as free range

by neighboring farmers. This land is grazed casu-

ally and, in many instances, in trespass. Usually

no attempt is made to convert it to permanent

pasture. It is not an uncommon practice to burn

this type of land in an attempt to improve the

grazing. Most of the 4% million acres classed as

agricultural was orginally forested and is capable of

again growing forests if not devoted to other use.

The "nonforest land other than agricultural" is

chiefly land that will not support tree growth,

because of soil, climate, or topography. It includes

sand beaches, rock barrens, swamps, mountain

meadows, roads, and urban and industrial sites.

Of the 1 }{ million acres in this class more than two-

thirds is in Washington, where the Cascade Range



is more rugged and has a more severe climate than

in Oregon.

Conifer Sawlog Types

The conifer saw-timber types occupy 14.5 million

acres, or more than 40 percent of the region's total

land area and more than 50 percent of its forest

land. Practically all the saw-timber volume in the

region occurs in the types making up this group.

The average stand per acre of these types approxi-

mates 35,000 board feet. Figure 7 shows the extent

of saw-timber stands contrasted with that of second-

growth stands. About 60 percent of the saw-timber

type area is in Oregon and 40 percent in Washing-

ton.

OLD-GROWTH DOUGLAS-FIR

Nearly all the cutting in this region has taken

place in old-growth Douglas-fir forests, chiefly in

type 6 stands averaging more than 40 inches

d. b. h. It is estimated that before logging began

old-growth Douglar-fir timber covered about 14

million acres. Of the 6.9 million acres remaining,

three-quarters is in western Oregon.

Old-growth stands in western Washington are

predominantly mixed; in western Oregon predomi-

nantly pure. In the region as a whole they average

about 80 percent Douglas-fir. The most common
associates are western hemlock, western redcedar,

Pacific silver fir, and noble fir. The understory

consists usually of western hemlock, western red-

cedar, bigleaf maple, and red alder. The alder is

generally limited to the stream courses. Along the

larger rivers northern black cottonwood is found.

Tree species much less commonly present in these

types are Sitka spruce along the coast, Pacific yew,

western chokecherry (Primus virginiana demissa), and

in southern Oregon ponderosa pine, sugar pine,

Port Orford white-cedar, golden chinquapin, tan

oak, California laurel, and Pacific madrone.

The underbrush of these types is characteristically

dense and luxuriant. Salal (Gaultheria shallon), vine

maple {Acer circinatum), salmonberry (Rubus spectab-

ilis), Oregon-grape (Odoslemon aquifolium), and

devils club [Fatsia hornda) are the most common
brush species.

Stand volume per acre ranges from 10,000 to

more than 175,000 board feet and averages about

60,000 board feet for the large old growth and

40,000 board feet for small old growth. Douglas-fir

sawlog-size trees range in diameter from 16 to more

than 100 inches.

Figure 6.

—

Stump pasture, classified in the survey as agricultural and definitely out offorest production. In background, patches offorest such

as are found throughout the Willamette Valley and other large agricultural areas in the Douglas-fir region.
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Large old growth occurs on better sites and usu-

ally at lower elevations than the smaller type.

Small old growth is common in the Cascade Range

of Oregon but seldom occurs in the Coast Range

except in southern Oregon. It is found along the

west shores of Puget Sound and on Hood Canal, a

district of comparatively low precipitation and

gravelly soil.

A very large proportion of the original area of

large old growth was privately owned, and after

three decades of large-scale logging about two-

thirds of the present area is privately owned.

Most of the small old growth is on national-forest

land, little of which has been cut over.

DOUGLAS-FIR SECOND-GROWTH SAW TIMBER

About 28 percent of the total Douglas-fir saw-

timber type area is occupied by second growth

(type 8), nearly three-quarters of it in western

Oregon.

Second-growth saw-timber stands are nearly all

even-aged. Most of them range from about 90 to

1 60 years. On the better sites and in the more open

stands Douglas-fir trees reach a breast-high diam-

eter of 20 inches as young as 60 years and 40 inches

by 120 years. As a general rule, however, Douglas-

fir even on sites I and II does not attain a 40-inch

d. b. h. if the stand is closed until it reaches the age

of 150 years, after which growth slows down.

These stands occur chiefly on old burns. They

are usually pure averaging for the region as a

whole between 85 and 90 percent Douglas-fir.

Volume per acre ranges from 10,000 to 125,000

board feet and averages about 45,000 feet. A very

considerable amount of logging is taking place in

this type, principally to supply logs to small mills

TYPE CLASS
AND SPECIES

PRIVATE
NATIONAL
FOREST

ALL
OTHER

SAW-TIMBER TYPES

DOUGLAS-FIR

PULP SPECIES

OTHER SPECIES

SECOND-GROWTH TYPES

DOUGLAS -FIR

PULP SPECIES

OTHER SPECIES

_

01234012301
MILLIONS OF ACRES

Figure 7.

—

Areas of saw-timber and second-growth types in the Douglas-fir region, by ownership class.

20



cutting railroad ties. Most of the pole and piling

material produced in the region is derived here.

The comparative accessibility of a large portion of

the area accounts for much of the premature logging

of these young stands.

MISCELLANEOUS SAWLOG TYPES

Of the other sawlog types the most important is

western redcedar (17), occurring almost exclu-

sively in western Washington, in low, moist situa-

tions, rarely in pure stands. Much of the early

logging in the Puget Sound district was in this type,

and logging in it is still extensive.

The large Port Orford white-cedar type (18)

occupies less than 39,000 acres, all in southwestern

Oregon. The stands are seldom pure, the usual

associate being Douglas-fir. Because of its high

stumpage value this type has been actively ex-

ploited in recent years. Most of the cutting has

taken only the "cedar."

Next in importance to the "cedar" types are the

large ponderosa and sugar pine types (20 and 20A).

These are practically restricted to the Rogue River

and Umpqua River units, where they have con-

siderable commercial importance. Their stand

volume is usually much less than that of the types

previously discussed, ranging from about 5,000 to

30,000 board feet per acre and averaging about

15,000 feet.

The large white fir-larch-Douglas-fir type (27) is

unimportant west of the Cascade divide, and the

redwood type (32) is restricted to a few acres in

extreme southwestern Oregon.

PULPWOOD TYPES

The pulpwood types are composed of the large

spruces, hemlocks, and balsam firs, which at present

find their chief use for this purpose.

Of these types, which occupy in all 4.1 million

acres, large western hemlock (type 14) is the most

widespread, since it is found at practically all

elevations within the range of commercial forest

growth (sea level to about 4,000 to 5,000 feet

elevation) and almost throughout the length of the

region (fig. 8). Eighty-five percent of its area,

however, is in two large belts in western Washing-

ton extending the length of the State, one a coastal

belt about 20 miles wide and the other along the

Figure 8.— Western hemlock, the Douglas-fir regions chief pulp

species, extensive stands of which occur along the coast and on the

upper dopes of the Cascade Range. The region has 105 billion

board Jeet of this species

upper slopes of the Cascade Range between the

Douglas-fir and balsam fir-mountain hemlock

zones. The type has been little exploited except

at the low elevations accessible to tidewater. Some

stands are as much as 40-percent Douglas-fir and

are logged primarily for that species.

The next most prevalent pulpwood type is the

large fir-mountain hemlock (type 23), the principal

constituents of which are Pacific silver fir, noble

fir, Shasta red fir, mountain hemlock, western hem-
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lock, and Engelmann spruce. This type occurs

commonly at the higher elevations of the Cascade

Range and Olympic Mountains and occasionally

at the extreme elevations of the Coast Range.

Because of its comparative inaccessibility and the

unsuitability of its constituent species for sawlogs,

it has little present commercial value and practi-

cally no logging is taking place in it. Future

exploitation will probably be almost exclusively

for pulpwood.

The larger Sitka spruce type (11) occurs only in a

coastal belt rarely more than 10 miles wide. The

common associates are western hemlock, western

redcedar, and Douglas-fir. Although its acreage is

relatively small, this type has been logged exten-

sively for sawlogs and pulpwood. During the

World War much of the type 1 1 area was partially

logged for airplane spruce.

White fir (type 29) occurs on a small area only.

More than three-quarters of the area is in southern

Oregon. The remainder is principally in stream

bottoms in small patches rarely exceeding 80

acres. Large white fir is occasionally cut for pulp-

wood by farmers and woodcutters.

Conifer Types Less Than Sawlog Size

Immature stands consisting chiefly of trees below

sawlog size cover 7 million acres. The continued

growth of these stands and their protection against

fire and premature cutting are most essential for

the future saw-timber supply. Table 4 and figure

9 show their area, by age and stocking.

Table 4.

—

Area of certain immature coniferforest types in the Douglas-fir region, by age class and degree of stocking, 1933

Type and age class (years)
Good
stocking

Medium
stocking

Poor
stocking

|
All stock-

ings Type and age class (years)
Good
stocking

1 Medium
stocking

Poor
stocking

All stock-
ings

Douglas fir, small second

1,000 acres

60.9

348.9

395.4

277.3

206.4

190.6

43.0

24.8

10.1

1,000 acres

88.7

385.2

424.6

273. 5

312.4

198.8

57.4

18.8

19.1

1,000 acres

24.6

72.8

85.4

63.2

58.4

24.8

20.5

1.2

5.4

1,000 acres

174.2

806-

9

905.4

614.0

577.2

414.2

120.9

44.8

34.6

Western hemlock, small:

20

1,000 acres

14.3

60.4

51.2

16.5

15.0

21.2

5.5

.8

5.7

1,000 acres

9.3

44.0

28.3

11.6

16.8

13.9

7.2

1.1

23.1

1,000 acres

.3

4.3

2.3

.9

2.8

5.2

3.1

.2

1.0

1,000 acres

23 9

20 30 108.7

30 40 81 8

40 50 29.0

50 60 34 6

60 70 40 3

70 80 15 8

80 90 2 1

90 100 29 8

Total

Western hemlock, seedlings and

saplings:

10.

100
190.6 155.3 20.1 366.0

Total 1.557 1 1, 778. 5 356.3 3. 692. 2

128.6

15.7

5.0

1.3

.4

0)

(')

57.7

10.4

1.1

.4

.2

21.2

. 7

=

Douglas-fir, seedlings and sap-

392.2

291.2

81.1

1.7

.3

586.7

283.8

41.1

.1

.1

363.5

63.4

5.3

1, 342. 4

638.4

127.5

1.8

.4

207 5

10 20 26 8

20 30 6 1

30 40 1 7

40 50 6

50 60 .4 4

70 .2
766.5 911.8 432.2 2. lln 5

2Total .

Total

1.0

5.1

7.6

.5

6.1

2.3

5.2

5.3

.3

5.9

0)

1.3

.3

. 5

3.3

10.6

13.1

.9

13.3

.2

5.4

.3

.5

151.0 70.0 22.3 243 3Sitka spruce, small:

"Cedar," small:

10

20

2.7

2.9

.8

2.3

.6

2.6

1.7

.5

.9

1.0

.3

.1

.8

6.1

.8

.2

.2

.6

(9

30 .3

.2

.1

1.3

.2

3.2

11.4

5.4

1.5

3.4

2.2

40... 20

50 30

60 40

70

80 .9 60
90 70 0)

3
100 0) 80 .2

.5

(9

Total 21.2 21.1 5.3 47.6 100_. 1.3

TotalSitka spruce, seedlings and sap-

.6

.6

.1

2.7

3.4

. 7

3.8

.1

7.1

4.1

.8

10.0 7.9 7.9 25 8
lings:

10 Ponderosa pine, small: s

20 .1 .1

30 30

40

.1

1.2

2.0

.4

2.4

3.6

.5

2.9

2.0
1.3 6.8 3.9 12.0Total

50 7.6

1 Less than 50 acres.

2 780 acres of type 21 in Pierce County, Wash., is omitted from this table, as it was classified as uneven-aged.
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Table 4.

—

Area of certain immature conifer forest types in the Douglas-fir region, by age class and degree of stocking, 1933—Continued

Type and age class (years)

Ponderosa pine, small—Con.

60

70

80

90

100

TotaL

Ponderosa pine, seedlings and

saplings:

10

20.

30.

40.

50.

60.

80.

Total.

Fir-mountain hemlock, small:

10

20

30

40

50

60

70

90..

100.

Good
stocking

1,000 acres

3.3

1.2

1.6

.3

TotaL

9.7

.2

2.7

2.8

12.4

2.2

4.9

.2

25.4

11.3

45.1

25.7

14.1

7.3

1.2

7.0

8.4

.3

1.0

Medium Poor All stock-
stocking stocking ings

1,000 acres

24.3

10.2

2.5

.6

121.4

1.9

9.9

18.8

46.5

4.3

15.0

.1

96.5

13.9

46.1

15.9

2.0

1.0

6.7

4.8

12.8

103.2

1,000 acres

12.3

5.2

1.0

1.1

1.0

5.4

5.3

13.3

3.4

2.8

.1

31.3

34.1

9.1

3.3

1.8

.1

.9

49.3

1,000 acres

39.9

16.6

5.1

.9

1.1

78.3

3. 1

18.0

26.9

72.2

9.9

22.7

.4

153.2

59.3

100.3

44.9

17.9

8.4

8.8

7.0

13.2

.3

13.8

273.9

Good Medium Poor All stock-lype ana age class (years)
stocking ! stocking stocking ings

White-fir - larch - Douglas - fir,

small:

10

20

30

40

50

Total.

White fir, small:

10

20

30

40

50

70.

90..

100.

Total.

Total, all types:

10

20

30

40

50

70.

90..

100..

Total.

1,000 acres

2.4

5.6

1.4

7.2

3.8

1,000 acres

1.1

4.0

4.1

20.4

1.3

.4

.9

.1

.3

1.4

5.5

536.9

437.2

536.5

488.7

314.6

242.1

220.7

59.8

26.2

17.7

9.2

.3

.4

.8

1.7

1.4

1.3

.2

1.3

8.1

666.9

460.0

517.8

512.2

297.0

382.7

223.3

74.1

20.8

57.6

4 3. 212. 4

1,000 acres

1.3

1.3

430.1

105.9

91.5

106.2

70.9

78.9

35.5

27.9

1.5

7.5

955.9

1,000 acres

1.1

7.7

9.7

1.4

7.2

3.8

30.9

2.0

.9

1.7

1.9

2.3

2.7

L0
.7

.1

1.7

15.0

1, 633.

9

1,003.1

1, 145. 8

1, 107.

1

682.5

703.7

479.5

161.8

48.5

82.8

7, 048. 7

DOUGLAS-FIR SECOND GROWTH

The small second-growth (9) and seedling and

sapling (10) types occupy a total of 5.8 million

acres including some of the most favorably located

and productive forest land in the region. Stands

of these types are almost always even-aged. They
are usually pure, averaging from 80 to 90 percent

Douglas-fir in the region as a whole.

The small second-growth Douglas-fir occupies

3.7 million acres, mostly old burns. The stands,

6 to 20 inches d. b. h., range from 20 to 120 years

in age; on poor sites many stands reach 100 years.

Less than half the small second-growth stands are

well stocked (table 4). As a general rule those

growing on old burns are better stocked than those

growing on cut-over land, because practically all

cut-over land has been burned over at least once

and much of it several times.

The stands on cut-over lands occur chiefly on

areas that were logged in the early days of the

lumber industry and that are easily accessible from

industrial centers. Topography usually permitted

cheap logging. Undoubtedly these areas will be

logged again before many of the more remote old-

growth areas. They are being logged already in a

small way for poles, piling, fuel wood, and sawlogs.

This premature clear cutting of small second

growth is a short-sighted practice, but from present

indications it will increase. Approximately two-

thirds of the area involved is privately owned,

chiefly by farmers and other local small holders.

Such owners usually do not have the resources to

carry timber for long periods. How to introduce

forest-management practice in these second-growth

stands is one of the critical forest problems in this
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Figure 9.

—

Age class and stocking of immature conifer stands in western Washington and western Oregon

The seedling and sapling stands (less than 6

inches in d. b. h.) range from 1 to about 30 years

in age and cover 2.1 million acres; those on a few

thousand acres of poor land are as old as 50 years.

Roughly half the area of this type has been cut

over (fig. 10). The condition of these stands is far

from satisfactory; only a little more than a third of

the area is well stocked.

SECOND-GROWTH PULPWOOD

Second-growth Sitka spruce (types 12 and 13)

occupies about 60,000 acres. Usually it occurs as

mixed stands near the coast and ranges in age

from 1 to 100 years. The stands occupy very

productive sites, their stocking averages better

than that of second-growth Douglas-fir stands, and

their yields are higher.

The western hemlock types (15 and 16) are the

most important of the second-growth types other

than Douglas-fir, and have a total area of 609,000

acres. The stands are usually even-aged and pure

in composition. Age, stocking, and site being

equal, higher yields are obtained from western

hemlock second growth than from Douglas-fir

second growth. There has been little cutting on

these stands, although in the past few years small

areas have been logged from pulpwood.

Balsam fir-mountain hemlock less than 1 6 inches

d. b. h. (type 24) covers 274,000 acres, practically

all of which is on old burns at high elevations on
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the national forests. The stands are usually mixed.

White fir second growth (type 30) occurs only in

small scattered patches.

OTHER SMALL SECOND-GROWTH TYPES

Second-growth "cedar" (type 19) usually occurs

in mixture with Douglas-fir and western hemlock,

and seldom occurs in sufficient proportion to be a

type. The ponderosa pine second-growth types

(21 and 22) are concentrated in the Rogue River

unit and are of considerable importance there.

Small white fir (28) is confined to the Columbia

River units.

Deforested Lands

More than a tenth of the total forest-land area

of the region has been deforested by fire alone or by

fire following logging and is now nonproductive.

NONRESTOCKED CUT-OVERS

Nonrestocked lands cut over before 1920 (type 35)

constitute one of the most acute land-use problems

in the region. They total 666,000 acres, or about

21 percent of the total area cut over prior to 1920.

Approximately 79 percent of the acreage of this

type is in western Washington, concentrated in the

vicinity of Puget Sound, Grays Harbor, and the

Columbia River. Most of it is within 15 miles of

one or another of the industrial centers, Seattle,

Tacoma, Everett, Portland, and Aberdeen. It

formerly supported fine stands of virgin timber,

and is very accessible. The present cover consists

of shrubs and herbs with a few broadleaf trees and
an occasional conifer. Much of the area is covered

with bracken. Part of it is grazed, but too inter-

mittently to be considered pasture land. The
present condition of this land is not the result of

logging alone; most of it, since being cut over, has

been burned several times.

In 1934 about 87 percent of this land was private,

4 percent county-owned, and 4 percent State-

owned. (See table 2.) Since then a considerable

acreage has been forfeited to the counties for un-

paid taxes, and a much larger acreage has become

tax delinquent. Instability of ownership adds to

the problem that this land presents, and in many

.

Figure 10.

—

Clear-cut area in western Oregon that restocked satisfactorily with Douglas-fir about 10 years ago, as a result of adequate seed

supply and fire protection. Similar stands werefound on more than a million acres of cut-over land in the region.
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cases responsibility for its care and protection is

evaded by its owners. Remedial measures to cor-

rect this and other critical forest problems are

discussed later in the report.

RECENT CUT-OVERS

Lands that have been cut over since the begin-

ning of 1920 (type 36) total 2,160,000 acres (fig.

11), two-thirds of which is in western Washington.

It is all easily accessible, and most of it is near the

great waterways of the region, Puget Sound and

the Columbia River. In 1934 approximately 84

percent was privately owned and 3 percent county-

owned. The county-owned portion has increased

greatly since then, and much more has become tax

delinquent.

Less than a third of the recently logged land is

satisfactorily restocked. Results of a linear survey

of the land logged in the 4-year period 1920-23

show that 12 percent of that land is well stocked,

17 percent is medium stocked, 29 percent is poorly

stocked, and 42 percent is nonstocked. Since 1923

the seed crops have been poor. It may be assumed

that lands logged later than 1923 are in poorer

condition than those logged earlier.

The recent cut-over type includes not only some

of the most accessible forest land in the region but

also some of that having the greatest potential

productivity. This potential productivity has been

greatly impaired by present practices, which if

they continue will bring the forest resources of the

region far below what they would have been had

this land been permitted to restock promptly and

fully. The first and urgently needed step in re-

storing these lands to a fair degree of productivity

is to give them more intensive fire protection.

DEFORESTED BURNS

The deforested cut-over lands have yielded at

least one crop, but 1 }4 million acres of land (type

37) has been deforested by fire without having

yielded a crop. (A comparatively small percent-

age of the trees killed by fire have been salvaged.)

Part of this area has been burned several times,

and each succeeding fire lessened the chance of

natural restocking. Part will regenerate naturally

in time, but a large part must be planted if it is

to become productive without undue delay. A
portion has been burned so severely that the in-

herent productive capacity of the soil has been

considerably reduced by exposure to the elements,

and now supports a scanty cover of weeds and

shrubs.

Many of the present deforested burns, particu-

larly those in the Oregon Coast Range, supported

some of the finest stands in the region. Some areas

such as the Tillamook and Wolf Creek burns of

1933 may restock naturally, but had not had time

to do so when the survey data were collected.

There are other large deforested areas where the

Original forest was noncommercial or inaccessible.

Woodland and Noncommercial Forests

Approximately 8 percent of the total forest land

in the region, 2,311,000 acres, is woodland and non-

commercial forests. Although lands of these classes

are not suitable or available for commercial produc-

tion of timber products, they are valuable for other

uses. They protect the headwaters of streams,

conserving soil and water, they furnish grazing for

stock, and contribute much to the region's scenic

attractions. Oak-madrone woodland (type 4) is

occasionally cut for cordwood and is extensively

grazed. The other types forming this group are

lodgepole pine (types 25 and 26), subalpine forests

(type 33), and noncommercial rocky areas (type

38).

Hardwood Forests

Broadleaf or hardwood forests occur infrequently

and are very much less important than conifer

stands. Less than 3 percent of the forest area in the

region is occupied by hardwood forests (type 31)

other than oak-madrone woodland. Hardwoods

occur mainly on the moist stream-bottom lands;

extensive continuous hardwood forests are lacking.

The more important broadleaf stands occur in the

valleys and on the lower slopes of the Oregon Coast

Range and in the vicinity of Puget Sound. The

most common species is red alder. It often forms

pure forests by seeding in on conifer sites after fire

and acts as a rapid-growing temporary cover for

the seedling conifers. This dominance persists for

a few decades, but ultimately the alder is over-

topped by the conifers (fig. 12). Red alder reaches

optimum development on the bottom lands and

well watered sections of the western slope of the
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Figure 11.

—

Example, in western Oregon, of the 2,760,000 acres clear-cut in the Douglas-fir region in 1920-33. Most of this total has been

slash burned, and much of it has been accidentally reburned. According to forest-surveyfindings, probably 12 percent of it is well stocked, 17

percent medium stocked, 29 percent poorly stocked, and 42 percent nonstocked.

Figure 12.

—

Red alder, the principal hardwood species of the Douglas-fir region. In such stands, which are cut for sawlogs and fuelwood,

the conifer understory may be expected eventually to overtop the alder.
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Coast Range in Oregon. Other important broad-

leaf trees are bigleaf maple, northern black cotton-

wood, California laurel, and Oregon ash. Bigleaf

maple occurs more commonly in mixture or as an

understorv tree in conifer stands than in pure

stands. Northern black cottonwood often forms

pure stands on the banks of the larger rivers, on

gravel bars, and on river islands.

Forest Site Quality

The distribution of the 26 million acres of com-

mercial conifer forest land by site-quality classes

(p. 12), as in table 5, indicates the relative growth

capacity of the region. The Douglas-fir site classifi-

cation was applied to all this area except about

748,000 acres for which the ponderosa pine clas-

sification was used. The area of Douglas-fir site

quality I has been greatly reduced by conversion

of forest lands to nonforest uses, and by deteriora-

tion of lands that were logged at an early period

and have been burned frequently. Land of this

site class occurs principally on the flats and lower

slopes of the Coast Range of southwestern Wash-

ington and northwestern Oregon and in the Cas-

cade Range north of the Cowlitz River. It is rarely

found in southern Oregon.

The 28 percent of commercial areas in Douglas-

fir site class II is common to the Coast Range and

the lower elevations of the Cascade Range, except

in southern Oregon.

Douglas-fir site class III is the most common in

this region, including areas of the coarser, shallow

soils on mountain slopes. In western Oregon. 46

percent of the total commercial conifer forest land

is in this site class and 39 percent in western

Washington.

Douglas-fir site class IV includes the areas of

shallow, coarse soil with much exposed rock and

the drier exposures on the upper slopes of the

Cascade Range. Little land of this site class is

found in the Coast Range except in southwestern

Oregon.

More than a million acres is of site class V, the

lowest in the Douglas-fir classification. Class V
includes the land bordering subalpine and other

noncommercial areas, gravel bars along streams,

swampy areas, and exposed rocky ridges. By far

Table 5.

—

Land areas in the Douglas-fir region, forest land areas,

and commercial conifer areas, by site-quality class i

Kind of forest and
site-quality class

Total area

Area
in

forest

land

Area
in com-
mercial
conifers

Commercial conifer:

Douglas-fir:

Class I

Acres

520, 398

7, 224, 513

11, 131, 223

5, 424, 108

1, 086, 121

Percent

1.48

20.57

31.69

15.44

3.09

Percent

1.79

24.91

38.38

18.70

3.75

Percent

1.99

Class II 27.64

Class III 42.59

Class IV 20.75

Class V 4.16

Total 25, 386, 363 72.27 87.53 97.13

Ponderosa pine:

Class I 23,602

159, 781

378, 357

169, 111

14, 657

2,217

.07

.45

1.08

.48

.04

.01

.08

. 55

1.31

.58

.05

.01

.09

Class II .61

Class III 1.45

Class IV .65

Class V .06

Class VI .01

Total 747, 725 2.13 2.58 2.87

Total commercial conifer. 26,134,088 74.40 90.11 100. 00

273, 064

504, 355

1, 162, 882

364, 299

556, 712

6,510

.78

1.43

3.31

1.04

1.58

.02

.94

1.74

4.01

1.26

1.92

.02

Subalpine

Pine woodland.

Total --. 2, 867, 822 8.16 9.89

All forest types ... 29, 001, 910

6, 125. 539

82.56

17.44

100. 00

35, 127. 449 100. 00

1 Deforested areas, types 35, 36, and 37, were classified as to site on the

basis of original tj-pe. For definition of site-quality classes see p. 12.

the greater part of this land is in the Cascade

Range and in southwestern Oregon.

Areas of all six of the site classes commonly used

in classifying ponderosa pine land were found in

this region. The ponderosa pine land in the

Douglas-fir region averages about class III, whereas

that in eastern Oregon and eastern Washington

averages about class IV.

Timber Volume

The quantity, kind, economic availability, and

ownership of the timber of the Douglas-fir region

are matters of national as well as regional impor-

tance. The largest remaining stand of old-growth

timber in the United States is here. According to
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conservative estimates the national total of saw-

timber volume is 1,764 billion board feet lumber

tally, and the national total volume of all trees,

both saw timber and smaller, is 519 billion cubic

feet. This region's saw-timber volume, converted

to lumber tally, 7
is approximately 628 billion board

feet, or 36 percent of the national total, and its

cubic timber volume is 129 billion feet, or 25 per-

cent of the national total. The way in which this

enormous volume, particularly its old-growth

component, is cut and marketed will influence

forest management in every other forest region of

the United States. Under current economic con-

ditions, only about half of this volume is available

for exploitation.

Saw-Timber Volume

All but a small volume of material cut is derived

from trees of sawlog size. All the lumber, shingles,

and plywood, practically all the pulpwood, and a

large proportion of the fuel wood, piling, and other

timber products are cut from trees of sawlog size.

Nearly half the total volume of the 24 conifer and

12 hardwood species of the region's saw timber is

privately owned (table 7)—including more than

half the volume of the more valuable species and

size classes, such as large old-growth Douglas-fir,

Sitka spruce, and Port Orford white-cedar. The

next largest portion is on the national forests. Of
the 546 billion board feet of all timber, only 4

billion is hardwood. Western Oregon has 55 per-

cent of the total volume and 70 percent of the

Douglas-fir volume (table 6).

DOUGLAS-FIR

Douglas-fir exceeds in total saw-timber volume

any other tree species in this country. It attains

its best development in western Oregon and Wash-

ington and in British Columbia. In size of indi-

vidual trees and density of stands it is exceeded

only by the sequoias. In its physical and mechan-

ical properties Douglas-fir wood is well adapted for

a multitude of uses and is pre-eminent for many
structural purposes. It is marketed the world over.

The principal uses are structural timbers, dimen-

sion and yard lumber, flooring, doors, factory

lumber, veneer, plywood, piling, and ties.

7 Saw-timber volume is shown in lumber tally in the

Appendix, p. 162.

Douglas-fir constitutes approximately 61 percent

of the saw-timber volume of this region. In spite

of the concentration of logging in the old-growth

types, nearly 44 percent of the remaining Douglas-

fir volume (331.4 billion board feet) is in old-

growth trees more than 40 inches in d. b. h.; and

of this, nearly half is in the four most southerly

Oregon survey units, the Willamette River, Ump-
qua River, south Oregon coast, and Rogue River.

This size class includes the fine-grained, slow-

growing "yellow fir" from which is produced by

far the greater part of the region's output of clear

lumber, veneer, and plywood. Approximately 62

percent of this volume in the region is privately

owned. Of the 54.6 billion board feet of this class

Figure 13.

—

In both Washington and Oregon nearly two-thirds

of the valuable "yellow fir
" or large old-growth Douglas-fir, is

in private ownership.

of timber in western Washington, 65.1 percent is

privately owned (fig. 13); of the 89.9 billion board

feet in western Oregon, 60.8 percent is privately

owned.

Almost a third of the total Douglas-fir volume is

in the class of slower-growing, small old-growth

trees (22 to 40 inches in d. b. h.). Although it

produces some clear lumber, this class as a rule is

much inferior in quality to large old growth. Most

of its volume is in the Cascade Range in Oregon,

at higher elevations and on poorer sites than the

larger class. Less than a third of it is privately

owned, and more than half is on the national forests.

The small old-growth stumpage, all factors other

than size being equal, usually sells for a lower price

than that of the larger class; but much of this which

is most accessible brings a premium for conversion

to piling and structural timbers. Small old-growth

timber seldom produces peeler-grade logs; this is
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Table 6.

—

Volume of timber log scale, Scribner rule, in the Douglas-fir region, by species, State, andjorest-survey unit, 7933

fin million board feet—i. e.. 000,000 omitted]

Species

Douglas-fir:

Large old growth

Small old growth

Large second growth

Small second growth

Western hemlock:

Large

Small

Sitka spruce:

Large

Small

Western redcedar, lire

Port Orford white-cedar:

Live

Dead
Alaska yellow-cedar, live_._

California incense-cedar, live

Other "cedar", dead

Balsam firs:

White and grand

NToble and Shasta red

Pacific silver

Alpine

Ponderosa and sugar pine:

Large ponderosa (and Jeffrey)

Small ponderosa (and Jeffrey)

Sugar

Other conifers:

Engelmann spruce _-

Mountain hemlock

Western white (and whitebark) pine

Lodgepole (and knobconel pine

Redwood-
Western larch

Hardwoods:

Red alder

Bigleaf maple

Black cottonwood (and aspen)

Oregon white oak

California black oak

Canyon lire oak

Tanoak
Madrone
Oregon ash

California laurel

Chinquapin

Western and northwestern paper birch-

Western Washington

Total for

region North Central South
Puget Puget Puget
SoTind Sound Sound

Total 546,20'

456.4

378.5

271.5

246.6

651.6

908.2

828.7

856.9

659.3

174.0

24.8

547.7

788.5

064.8

385.3

676.6

924.5

99.0

491.9

449.5

553.1

223.0

, 390. 3

, 819. 5

81.3

57.4

126.7

,050.5

735.2

273.5

88.3

63.6

3.3

439.5

247.1

45.4

58.8

66.9

.2

Grays
Harbor

Colum-
bia River

5, 208.

1

2, 104. 6

2, 139. 6

544.3

12, 335. 2

1, 921. 5

124.2

11.0

150.9

430.8

34.8

7,911.7

4.2

(')

.1

612.3

184.7

.2

96.2

44.3

63.4

39. 232. 3

14. 243. 3

10.131.7

3. 233. 7

1, 456.

24. 917.

1

2. 404. 5

5, 203. 2

259.5

106.6

43.2

951.1

, 972. 2

25.1

2.3

.5

444.6

523.1

4.5

12. 461. 7

4. 099. 8

8. 029.

1, 246. 3

6, 034. 6

1, 016. 3

2. 169.0

85.;

95.7

294.4

791.7

2, 410. 5

4.2

1.4

199.7

162.0

.2

148.8

33.0

26.1

38.0

121.0

11.5

3.2

8. 912. 13. 735. 3

1,031.0 i 2.584.9

1,115.2 ' 4.653.3

166. 5 2. 306. 6

19, 906. 6

3, 879. 4

3, 939. 4

463.9

5, 666. 5

314.7

354.2

21.5

, 759. 3

56.5

139.5

.4

173.0

39.1

13.1

6, 525. 9

1, 031. 5

227.7

35.8

1. 744. 5

18.6

21.2

138.7

994.0

3, 829. 5

(')

98.4

32.0

80.3

488.4

.4

26.5

97.7

8.9

29.0

1.3

74.991.4 . 39.348.3 i 52.972.6 38,710.4

Total

54. 560. 4

19, 952.

19, 170. 8

5, 719. 7

69, 719. 4

10, 253. 2

6, 208. 2

520.6

20, 092.

1

535.5

969.0

865.3

2, 759. 2

29. 883. 2

33.5

98.4

2.3

34.0

1, 393. 4

1, 497. 7

5.7

26.5

553.7

246.3

143.1

245, 255.

i Less than 50,000 board feet.
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Table 6.

—

Volume of timber, log scale, Scribner rule, in the Douglas-fir region, by species and ownership class, 1933— Continued

[In miilion board feet— i. e. 000.000 omitted]

Species

Douglas-fir:

Large old growth

Small old growth _..

Large second growth _

Small second growth

Western hemlock:

Large

Small

Sitka spruce:

Large

Small

Western redcedar:

Live

Dead
Port Orford white-cedar:

Live

Dead
Alaska yellow-cedar, live

California incense-cedar, live

Balsam firs:

White and lowland white

Noble and Shasta red

Pacific silver

Alpine

Ponderosa and sugar pine:

Large ponderosa (and Jeffrey)..

Small ponderosa (and Jeffrey)

Sugar

Other conifers:

Engelmann spruce

Mountain hemlock

Western white (and whitebark) pine.__

Lodgepole (and knobcone) pine

Redwood
Western larch _

Hardwoods:

Red alder

Bigleaf maple

Black cottonwood (and aspen)

Oregon white oak

California black oak..

Canyon live oak

Tanoak
Madrone
Oregon ash

California laurel

Chinquapin

Western and northwestern paper birch.

Total 40,633.6 104,025.2

Western Oregon

Colum^
bia River

311.

085.

,216.

21.

1, 070. 8

297.

589.

655.

38.

55.8

130

692

236.

Willa-
mette
River

North
Oregon
coast

35. 783.

29, 729.

8

16, 018. 6

3, 796. 5

8, 370. 9

929.3

6.1

.2

1, 879.

14.5

6.2

208.2

590.0

1, 735. 5

1, 148. 6

27.0

67.7

2.2

168.2

43.8

2, 484. 1

474.2

63.3

115.4

242.3

71.5

22.5

25.7

8, 033. 7

1.713.2

8, 421. 3

599. 6

4, 458. 5

466.1

2, 114. 6

261.4

723.7

32.7

2.8

348.4

136.4

961.6

15.3

Umpqua
River

16. 240.

8

22, 516. 4

12, 394.

1

3, 029. 8

812.9

90.5

487.3

18.8

90.9

.4

917.7

1, 380. 3

1, 033. 2

101.2

.1

737.7

34.8

1,110.4

.4

819.7

357.2

3.0

57.2

75.6

.3

45.8

30.4

214.3

1.7

53.4

28, 290. 62, 656. 3 39, 087. 3

South
Oregon
coast

15, 198.

6

8, 425.

6

7, 533.

8

2, 276. 4

905.2

75.0

1, 282. 9

53.7

406.4

19.2

1, 050. 5

24.8

2.4

599.0

26.1

27.4

2.8

147.1

1.1

.5

1.8

57.4

305.

122.

433.

26.

58.

12.

Rogue
River

4, 266. 9

9, 152. 4

1, 000. 3

857.9

73.6

8.2

32.6

2, 650. 4

1, 184. 5

3, 504. 9

407.4

2, 127. 4

13.0

.5

253.3

.8

.3

.2

4. 1

16.0

27.8

3.0

5.9

6.5

T0t8l

89, 896.

81, 426. 5

49. 100. 7

11, 526. 9

21, 932. 2

2, 655.

4, 620. 5

336.3

4, 567. 2

95.8

1, 174.

24.8

12.2

1, 788. 5

5, 520.

5, 917. 4

3, 041. 3

65.5

4, 393. 5

447.2

3, 553. 1

189.0

3, 996. 9

1,321.8

75.6

57.4

100.2

1, 496. 8

488.9

130.4

88.3

63.6

3.3

439.5

247. I

33.8

58.8

66.9

26, 260. 5 300. 952.

9
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Table 7.

—

Volume of timber, log scale, Scribner rule, in the Douglas-fir region, by species and ownership class, 7933

[In million board feet— i. e. 000,000 omitted]

Species
Privately
owned

State owned

Avail-
able

Re-
served

County Muni-
cipal

Federally owned or managed

Indian

Re-
served
grant
land

National forest

Avail-
able

Re-
served

State
selec-

tion

Total

Other i

Douglas-fir:

Large old growth

Small old growth

Large second growth

Small second growth

Western hemlock:

Large -.

Small

Sitka spruce:

Large

Small

Western redcedar:

Live

Dead
Port Orford white-cedar:

Live

Dead
Alaska yellow-cedar, live

California incense-cedar, live

Balsam firs:

White and grand

Noble and Shasta red

Pacific silver

Alpine

Ponderosa and sugar pine:

Large, ponderosa (and Jeffrey)

Small ponderosa (and Jeffrey)

Sugar

Other conifers:

Engelmann spruce

Mountain hemlock

Western white (and whitebark) pine.

Lodgepole (and knobeone) pine

Redwood
Western larch

Hardwoods:
Red alder

Bigleaf maple —
Black Cottonwood (and aspen)

Oregon white oak

California black oak

Canyon live oak

Tanoak
Madrone
Oregon ash

California laurel

Chinquapin

Western and northwestern paper

birch

90, 233. 7

31, 225. 7

34, 334. 7

11,012.3

45, 340. 4

6, 790. 3

7, 934.

1

702.3

12, 926. 2

423.0

789.3

22.2

89.7

759.3

2, 241. 7

2, 082. 7

8, 276.

11.7

1, 613. 5

196.5

1,001.4

3.9

201.7

323.9

4.1

16.0

.7

1, 059. 2

550.4

214.3

69.9

36.0

.5

136.0

134.4

43.8

41.9

37.5

4, 776. 8

1, 259.

1

1, 593. 9

740.4

7,482.0

1, 026. 7

752.1

31.1

2, 339.

1

118.8

1.6

5.2

.5

60.6

179.6

3, 150. 7

7.9

1.4

4.3

20.7

97.0

54.0

24.1

4.5

.7

.4

.1

.6

1.0

.3

.5

.3

42.0

12.9

35.2

14.6

20.8

2.4

10.2

8.7

(
2
)

10.6

(
2
)

(
2
)

828.0

474.5

701.3

309.8

613.2

112.2

98.6

15.4

171.1

4.5

5.9

m
.2

23.5

26.9

15.5

123.8

.1

77.9

15.5

42.9

242.7

246.9

31.5

26.7

378.6

16.1

65.9

2.3

255.4

31.1

107.5

43.1

1, 385. 8

122.9

461.9

55.7

1, 183. 3

197.9

1.4

.1

.6

1.9

59.7

273.6

(
2
)

446.9

6.0

(
2
)

1.4

3.6

(
2
)

.2

15.1 28

(
2
)

(
2
)

(
2
)

43.2

7.0

6.0

1.2

1.1

(
2
)

52.9

5.0

4.5

.1

.1

(
2
)

(
2
)

(
2
)

3.8

5.5

(
2
)

1.0

1.4

(
2
)

(
2
)

(
2
)

(
2
)

1.4

.3

(
2
)

.1

.1

15, 813.

4

11,028.8

9, 740.

8

2, 290. 8

1, 135. 4

125.4

518.1

10.2

186.1

2.0

458.4

1, 016. 5

179.4

2.1

1, 749. 5

144.3

1, 066. 1

.1

18.0

102.6

122.1

(
2
)

9.5

13.0

(
2
)

1.6

98.0

1.0

14.3

26.6

28, 909. 4

55, 195. 9

21, 223.

4

2, 536. 2

31,406.4

4,317.0

1, 357. 4

42.8

6, 751. 8

298.7

187.6

.6

350.0

539.1

2, 998.

1

5, 647. 9

17, 882. 2

51.6

978.3

76.7

1,414.5

181.8

4, 775. 4

2, 151. 7

74.3

41.4

108.4

707.3

21.0

34.4

4.5

11.4

2.7

290.5

5.7

(
2
)

.2

1, 940. 7

81.2

3.3

1,614.2

229.8

471.1

6.3

14.4

(
2
)

16.1

387.8

1, 054. 7

30.9

1.1

(
2
)

37.3

287.6

69.5

2.7

17.4

5.7

19.6

20.1

2.2

13.6

2.2

1, 394. 7

1, 026.

421.4

269.2

2,254.7

163.2

139.7

210.4

.9

1.6

13. 9

86.7

6.3

16.4

124.0

1, 690.

4.7

57.6

14.3

23.2

102.1

112.2

(
2
)

23:9

3.6

4.1

2.3

1.5

5.3

2.2

.3

.5

.5

144, 456. 4

101, 378. 5

68, 271. 5

17, 246. 6

91, 651. 6

12. 908. 2
V

10, 828.

7

856.9

24, 659.

3

1, 064. 8

1, 174.

24.8

.547.7

1, 788. 5

6, 385.

3

8, 676. 6

32, 924. 5

99.0

4, 491. 9

449.5

3, 553.

1

• 223.0

5, 390. 3

2,819.5

81.3

57.4

126.7

2, 050. 5

735.2

273.5

88.3

63.6

3.3

439.5

247.1

45.4

58.8

.2

Total 260,880.9 23,736.0 160.4 3,736.0 1,380.4 4,393.0 45, 874. 2 190,577.3 17,220.7 76.7 8,172.31546,207.9

i Of the 8,172 million board feet in the class "Other federal," 6,389 million board feet is included in Rainier National Park and Mount Olympus National

Monument and is therefore not available for cutting.

2 Less than 50,000 board feet.
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one of the principal reasons why the larger class is

valued higher.

Large second-growth trees (22 to 40 inches

d. b. h.) contain slightly more than a fifth of the

total Douglas-fir volume. These trees are rarely

more than 150 to 175 years old and are fast-growing.

Their wood is typically coarse-grained and of a

reddish color that has given them the name "red

fir." Of the total volume, 65 percent is in the

Willamette River, north Oregon coast, south Ore-

gon coast, and Umpqua River survey units, the

result of fires that burned over large areas in all

four units around 1800. Considerable quantities

of trees of this class are now being cut, particularly

in the Willamette River unit, where a number of

small mills are in operation. The principal prod-

ucts manufactured are ties, dimension lumber,

and common boards.

Small second-growth trees (16 to 20 inches

d. b. h.) contain about 5 percent of the total

Douglas-fir volume. These trees, usually not

regarded by lumbermen as suitable for saw timber,

are occasionally cut for sawlogs, poles, and piling,

and fuel wood.

WESTERN HEMLOCK

All factors considered, western hemlock is next in

importance to Douglas-fir. Nearly a fifth of the

total saw-timber volume of the region is western

hemlock. More than three-quarters of this is in

western Washington. Western hemlock produces

a wood having many good properties, but lacking

the specialty qualities which bring high prices for

Sitka spruce, western redcedar, and Port Orford

white-cedar. It is of more extensive occurrence

and more general use than these species. The

prejudice of consumers against eastern hemlock has

been extended to western hemlock, despite the

superiority of the western species, and has resulted

in discrimination against western hemlock lumber

in eastern and midwestern markets. The wood of

this tree is light, straight-grained, fairly soft and

easy to work, odorless when dry, and nonresinous.

It is used for common boards and dimension, box

shook, and flooring; also extensively for paper pulp.

Hemlock bark has a high tannin content, and there

is a possibility that it will be used more extensively

for tannin extraction.

Figure 14.

—

Port Orford white-cedar, a very valuable species

found only in southwestern Oregon and the extreme northwestern

part of California. Principal products are battery separators,

Venetian blinds, and veneers. The volume of the existing stands

totals about 1 .2 billion board feet

SITKA SPRUCE

The wood of Sitka spruce is exceedingly valuable

for special uses. It is comparatively light in weight,

easy to work, tough, and nonresinous. During the

World War it was used extensively for airplane con-

struction. At present it is used principally for box
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shook, ladder stock, basket and crate veneers, and

paper pulp. It is suitable for building lumber but

is not used so extensively for that purpose as

Douglas-fir. Because of its comparatively limited

occurrence it will probably be used less for lumber

than for specialty products and paper pulp.

WESTERN REDCEDAR

Western redcedar is one of the most important

commercial species in the region. Its wood is light

and soft and splits easily, and the heartwood is ex-

tremely resistant to decay. The principal use of

western redcedar is for shingles. It is used also

for shakes, sills, siding, interior trim, molding,

posts, piling, and poles. The saw-timber stand is

less than 25 billion board feet, of which more than

81 percent is in western Washington.

PORT ORFORD WHITE-CEDAR

Port Orford white-cedar (fig. 14) brings higher

stumpage prices than any other forest tree of the

region, owing to the intrinsic excellence of the wood

and to its scarcity. The wood is valued highly for

veneer stock, interior finish, boat construction, pat-

tern stock, ties, block flooring, interior trim, and

airplane construction. It is most widely used for

specialty veneer products such as battery separators

and Venetian blinds. It is light in weight, straight-

grained, easily worked, and exceedingly durable.

It is in great demand abroad, particularly in Japan,

and is exported in large quantities as logs, cants,

and manufactured products. The region's total

stand of this useful species is only 1 .2 billion board

feet, all located in the southwestern corner of

Oregon.

BALSAM FIRS

The balsam firs, with a total volume of 48 billion

board feet, include Pacific silver fir, noble fir,

Shasta red fir, grand fir, white fir, and alpine fir,

none of which is now utilized to any great extent.

Noble fir is generally considered to be superior to

the other balsam firs for lumber, and is cut in

small quantities each year. Sometimes this tree

has been called "larch" by lumbermen, and its

products have masqueraded under that misnomer.

It is used for siding, interior finish, shop lumber,

and box shooks. Pacific silver fir and grand fir are

utilized in small quantities, chiefly as pulpwood.

Alpine fir and Shasta red fir occur in nonoperable

locations, and there is little immediate prospect of

their utilization. All the balsam firs are well

adapted to the manufacture of wood pulp, and will

probably be used more extensively for that purpose

in the future. Pacific silver fir leads them all in

volume, with 32.9 billion board feet.

PONDEROSA AND SUGAR PINES

Ponderosa pine and sugar pine are much less

important here than in other western forest regions,

chiefly because of limited quantity. In the Rogue
River unit they are more important in lumber
manufacture 'than Douglas-fir; elsewhere in this

region they are not important. The wood of these

two species is used chiefly for sash and doors, box
shook, common boards, and interior finish.

OTHER CONIFERS

The other conifers shown in table 6 are com-

mercially unimportant here, because they occur in

inaccessible locations or in insufficient quantities

or because their wood is of poor quality. Engel-

mann spruce and mountain hemlock are suitable

for pulpwood but are largely inaccessible. Western

white pine, an important timber tree in other

regions, is likewise found chiefly in the mountains

beyond the reach of present lumbering operations.

Redwood is so limited in occurrence in Oregon as

to have little economic importance.

HARDWOODS

The hardwoods are of minor importance in this

region. Red alder composes more than half the

total hardwood volume. The wood of this tree is

fine-grained, light, and relatively strong. It is used

for furniture manufacture, turnery, and fuel.

Next in importance among the hardwoods is

bigleaf maple, used in furniture manufacture, for

veneer, and for fuel wood. Small quantities of

maple burls have been exported to Europe. A
large part of the bigleaf maple volume is in under-

story trees in conifer saw-timber types and under

present practice is destroyed when the conifers are

logged.

Northern black cottonwood is used in small

quantities as pulpwood and for excelsior and

cooperage. The oaks are used for fuel wood and

in small quantities for cooperage and handle stock.
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50

Figure 15.

—

Economic availability of saw timber in the Douglas-fir region, by species and by ownership and availability classes

California laurel is used in the manufacture of

novelties. The other species are rarely used for

any purpose.

Economic Availability

A large part of the timber easily accessible to

tidewater has been cut. The large water bodies,

Puget Sound and Columbia River, have a great

influence on economic availability, as already

defined, and are chiefly responsible for the con-

centration of cutting in large continuous areas in

western Washington and northwestern Oregon.

Other factors being equal, timber within feasible

transportation distance of these waterways ranks

highest in economic availability. Other factors
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Table 8.

—

Economic availability classification of nonreserved saw timber in the Douglas-fir region, by ownership, forest-survey unit,

and species class 1

Douglas-fir Pulp species All other species

Ownership. State, and
fnrest-surrey unit Total

volume

Volume in class

—

Total
volume

Volume in class

—

Total
volume

Volume in class

—

I II III I II III I II III

National forest

:

Washington:
Million
board feet

3,100

10, 378

4,577

2,920

6,880

Percent

37

53

37

63

27

Percent

52

40

50

28

64

Percent

11

7

13

9

9

Million
boardfeet

11.293

14,624

4,767

10, 952

6,316

Percent

25

41

22

52

17

Percent

56

46

60

30

69

Percent

19

13

18

18

14

Million
boardfeet

2,686

1,680

549

1,234

1,118

Percent

32

50

32

58

33

Percent

56

41

55

32

59

Percent

12

9

13

10

S

Total - 27, 855 43 48 9 47, 952 35 49 16 7.267 41 49 10

Oregon:

Columbia River . - 8,486

35, 332

6,401

5,954

16, 826

7,033

50

47

48

32

10

10

44

44

51

54

75

67

6

9

1

14

15

17

4,633

8,836

1,014

106

3,586

2,605

20

20

46

86

4

22

70

68

53

5

70

61

10

12

1

9

26

17

502

1,730

715

739

1.417

1.665

29

38

28

19

14

57

62

51

72

66

70

30

9

11

15

16

13

Total 80, 032 36 54 10 20,780 19 67 14 6,768 34 54 12

Other ownerships:

Washington:

North Pueet Sound .. 6,461

16. 938

21, 026

7,955

16.329

59

74

77

82

71

35

23

16

18

28

6

3

1

10, 319

21,547

5,686

23,486

6,596

46

60

62

69

65

44

37

33

27

31

10

3

5

4

4

3,269

4,267

2,080

5, 054

1,380

73

75

80

81

76

23

22

15

17

20

4

3

South Puget Sound 5

2

4

Total 68. 709 74 22 4 67, 634 61 34 5 16.050 77 20 3

Oregon:

Columbia River _ 13.948

49, 852

12, 360

27, 464

37, 355

8,231

70

70

59

61

34

27

29

28

39

36

55

60

1

2

2

3

11

13

7.278

6,441

6,771

2,837

653

1.327

71

57

61

74

23

39

27

40

37

25

65

2

3

2

1

12

758

1.553

1,015

1,969

2.819

5,376

67

55

59

57

35

76

32

42

40

41

55

16

1

3

1

10

45 16 s

56 39 5 25, 307 62 35 3 13. 490 61 33 6

All ownerships:

Washington:

North Puset Sound 9,561

27. 316

25, 603

10, 875

23,209

52

66

70

77

58

40

29

22

21

39

8

5

8

2

3

21, 612

36, 171

10, 453

34, 438

12.912

35

52

44

64

41

50

41

45

28

50

15

11

8

9

5.955

5.947

2,629

6,288

2,498

54

68

70

76

57

38

27

23

20

37

8

5

South Puget Sound
4

6

Total. ... 96, 564 65 30 5 115, 586 51 40 9 23,317 66 29 5

Oregon:

22. 434

85, 184

18, 761

33,418

62

60

55

56

35

35

43

39

3

5

2

5

11,911

15, 277

7, 785

2,943

51

36

59

75

44

56

39

24

5

S

2

1

1.260

3,283

1.730

2,708

52

46

46

47

44

47

53

48

4

Willamette River ..

1

South Oregon coast. . 5

1 The economic availability classification, based on estimate, is as follows: I, timber that could profitably be logged under the conditions that prevailed

during the period 1925-29: II, timber that under 1925-29 conditions could be logged at a loss of not more than $5 per M board feet; III, all other timber.

"Nonreserved" means unaffected by any legal or formal prohibition on timber cutting.
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Table 8.

—

Economic availability classification of nonreserved saw timber in the Douglas-fir region, by ownership, forest-survey unit,

and species class—Continued

Douglas-fir Pulp species All other species

Ownership, State, and
forest-survey unit Total

volume

Volume in class

—

Total
volume

Volume in class

—

Total
volume

Volume in class

—

I II III I 11 III I II III

All ownerships—Continued.
Oregon—Continued.

Million
board f-et

54, 181

15, 264

Percent

27

22

Percent

61

63

Percent

12

15

Million
board feet

4,239

3,932

Percent

7

28

Percent

69

55

Percent

24

17

Million
board feet

4,236

7.041

Percent

28

72

Percent

60

19

Percent

12

9

Total 229. 242 49 44 7 46, 087 43 49 8 20, 258 52 40 8

Summary:
National forest,- 107, 887

217, 919

38 52 10

4

68, 732

92, 941

30

62

54

34

16

4

14, 035

29, 540

37

70

52

26

11

62 34 1

325, 806 54 40 6 161, 673 48 43 9 43, 575 59 34 7

influencing availability are topography, density of

stand, size and quality of timber, species, and to a

lesser extent proximity to common-carrier railroads.

Broadly classified as to economic availability in

table 8 and figure 15, the nonreserved saw timber

of the region is divided into three species groups

—

Douglas-fir; pulp species, including the hemlocks,

spruces, and balsam firs; and all other—and two

kinds of ownership—national forest and all other.

In general the economic availability of saw

timber is greater for western Washington than for

western Oregon and is greater for other ownerships

than for national forest. It is higher for Douglas-

fir than for the pulp species, both in western Oregon

and in western Washington. On Oregon lands

outside the national forests, however, it is less for

Douglas-fir than for the pulp species. The reason

is that a large part of the Douglas fir on these lands

is in remote locations in the southern part of the

State and is poor in quality, whereas by far the

greater part of the pulp-species volume is at low

and comparatively accessible locations in the

coastal belt.

The "all other species" group has a total stand of

44 billion feet, mostly "cedar. " Generally speaking

the "cedars", exclusive of Alaska yellow-cedar, are

more accessible than Douglas-fir and the pulpwood

species. They occur usually at lower elevations

and on ground more favorable for logging. Pon-

derosa pine and sugar pine, also, are in the main

relatively accessible. As a result the all-other-

species group ranks highest in economic availa-

bility.

This classification should not be considered pre-

cise or permanent. Developments in logging equip-

ment and methods, such as increased use of crawler

tractors and motortrucks, change from clear cutting

to some sort of partial cutting, construction of new

railroads, or improvement of certain harbors tc

accommodate sea-going vessels, would alter the

status of large quantities of standing timber.

Development of new uses and markets for some of

the so-called minor species would upset the classi-

fication. As depletion advances the relative avail-

ability of the remaining timber will change.

Cubic Volume

Comparisons of the timber volumes of different

forest regions can be made accurately only in cubic

feet, because the board-foot unit of measure is not

precise and varies greatly with relative size of

timber and with utilization standards. Total

cubic volume in this region, given in table 9 by

ownership class and species, is 129.5 billion cubic

feet. Of this total 101 billion feet is in sawlog-size

(16 inches d. b. h. or more) trees, 7 billion feet is in

understory (less than 16 inches d. b. h.) trees in

conifer saw-timber stands, 18.5 billion feet is in

conifer second-growth stands, and 3 billion feet is

in hardwood stands. The first three categories

include small quantities of hardwood volume and

the last includes some conifer volume.

Sawlog-size timber constitutes a much larger per-

cent of the cubic timber volume in the Douglas-fir

region than in other forest regions of the United
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States {22), because of the preponderance of old-

growth saw timber in this region. The Douglas-fir

region excels every other forest region of the United

States in total cubic volume, but not by so large a

margin as in saw-timber volume.

Measurement of the entire stand in cubic units

is particularly important in considering pulpwood

supplies, 8 although only a small part of the pulp-

wood at present consumed in this region is cut from

trees of less than sawlog size. Under prevailing

logging methods and the economic conditions now

existing, it is unprofitable to remove understory

trees and they are usually destroyed in logging.

Cubic measure is useful also in considering the

capital stock available to produce future growth.

Ownership of Forest Resources

The large areas of idle forest land and the dis-

orderly exploitation of forest resources in the

Douglas-fir region have resulted partly from the

ownership pattern. Ownership has been so diffused

and public responsibility so neglected that no

coordinated policy of forest-land use has been put

into effect. Future condition of the forest re-

sources depends even more on this factor. In

order to produce the greatest social and economic

benefits, the forest resources must be so managed

that they will be permanently productive; and the

type of management accorded forest land is

governed largely by ownership. Stabilization of

ownership is prerequisite to sustained-yield man-

agement of forest lands.

Private Ownership

More than 53 percent of the commercial forest

land and approximately 48 percent of the saw-

timber volume in the Douglas-fir region is privately

owned. In general, the privately owned forest

land is more accessible and the privately owned saw

timber is of better quality than that in public

ownership. Between 56 and 57 percent of the

timber in economic-availability class I is privately

8 The pulpwood resources of this region are analyzed in

detail in Pulpwood Resources of Western Oregon and West-

ern Washington, Forest Research Notes No. 17, Pacific

Northwest Forest Experiment Station. (Mimeographed.)
1935.

owned. Roughly 6.2 million acres of conifer

timber of sawlog size remains. Included in the

acreage of private commercial forest lands is 1.8

million acres of recently cut-over land (type 36),

about half of which is nonrestocked. and 1.2

million acres of old nonrestocked cut-over land

and deforested burns. Conifer second growth

occupies 4.4 million acres of private land, of which

about half is cut over and half is old burns. Prac-

tically all the second growth on cut-over areas and

a considerable part of that on old burns is more
accessible than the existing sawlog-size timber.

By far the greater part of the privately owned
forest land in the region is owned by either lumber,

timber, pulp-manufacturing, or land companies,

railroads, or individuals other than farmers.

The conception of forest land as a resource to be

managed on a sustained-yield basis has attained

scant realization among private forest owners here.

Beset by adverse economic factors, nearly all pri-

vate owners are directing their efforts toward early

liquidation of their standing timber. Cut-over

lands, second-growth lands, and other lands not

supporting saw timber, with few exceptions, are

held either for speculation, as a protection to ad-

joining saw timber, to protect rights of way, or

through inertia on the part of the owner. Very
little land of this character is being managed bv

the owners for continuous production of forest

crops.

Until recent years many timber owners confi-

dently expected to dispose of much of their cut-

over land to settlers. Recent economic events and
a growing realization that most of the remaining

uncleared cut-over land is not suitable for agri-

culture have done much to dispel these hopes.

National-Forest Ownership

The national forests were originally created from
the public domain and consist, generally speaking,

of lands that up to the time of their withdrawal
had not been considered desirable for private

investment. They have been slightly augmented
by exchange and in other ways. As depletion of

private timber progresses, national-forest timber

becomes more valuable.

The national-forest timber is managed under
sustained-yield policies, and cutting on each oper-
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Table 9.

—

Cubic volume of timber, 1 in the Douglas-fir region, by species and ownership class

[In millions of cubic feet— i. e. 000,000 omitted]

Species

Douglas-fir

Sitka spruce _-.

Engelmann spruce

Western hemlock __

Mountain hemlock.

Western redcedar, live

Alaska yellow-cedar, live

California incense-cedar, live

Port Orford white-cedar:

Live

Dead
Other dead "cedar"

Ponderosa pine

Sugar pine

Western white (and whitebark) pine.

Lodgepole pine

White fir and grand fir

Noble fir and Shasta red fir

Pacific silver fir

Alpine fir

Western larch

Redwood
Yew
Red alder

Northern black cottonwood

Oregon white oak

California black oak

Tanoak
Canyon live oak

B igleaf maple

Ash
Western and northwestern paper birch.

California laurel

Madrone
Chinquapin

Total 63.031.2 i5, 372. 9

Private

39, 503. 4

1, 813.

1

1.2

12, 416.

1

50.5

3, 189.

22.2

213.3

182.

4.

89.

552.

219.

75.

37.

648.

441.

1,735.

3.

4.

917.

169.

161.

43.

33.

348.

46.

2.

19.

65.

14.

State

Avail-
able

1.990.8

331.2

. 696. 6

4.8

533.1

1.3

1.0

3.2

25.0

4. 1

2.2

22.4

1.0

25.0

35.7

640.1

1.0

.2

34.2

2.8

.8

.6

.5

(
!
)

11.7

.3

.2

1.7

Re-
served

33.9

2.5

2.4

(
2
)

(
2
)

(
2
)

.3

.2

.2

2.2

(
2
)

(
2
)

(
2
)

«

(
2
)

(
2
)

County

843.2

35.5

(
2
)

228.0

.3

55.4

.1

10.2

2.2

(
2
)

1.0

42.9

12.5

.9

1.3

12.5

3.4

27.0

.2

.1

.2

53.6

3.0

4.7

4.0

1.1

(
2
)

9.1

.4

.2

.5

3.6

49.3 1.357.7

Mu-
nicipal

142.8

5.1

94.0

. 1

23.2

(
2
)

.4

.1

.5

2.4

.4

3.6

(
2
)

1.3

11.9

56.1

.2

(
2
)

3. 1

1.0

.3

.3

1.5

. 1

«

(
!
)

348.6

Federally owned or managed

Indian

133.9

99.1

350.5

256.6

.2

.4

42.4

(
2
)

(
2
)

5.6

(
2
)

2.7

(
2
)

91.6

.2

.1

24.1

2.9

.5

(
2
)

.4

4.5

.1

.1

.1

.2

(
2
)

1,016.2

Revested
land
grants

, 396. 4

9.5

359. 9

(
2
)

144.7

127. 1

42.6

2.

446.

206.

4.

326.

39.

1.

National forest

Avail-
able

24, 789. 4

295. 2

43.4

8, 406 8

1,171.4

1, 558. 7

99.6

135. 9

40.

63.

262.

261.

528.

283.

867.

1, 257.

4, 167.

39.

45.

8.

5.

285.

5.

6.

4.

95.

43.

3.

4.

42.

10, 243. 9 44, 832.

Re-
served

662.3

11.5

9.5

463.6

72.9

114.8

3.5

(
2
)

(
2
)

1.5

1.1

(
2
)

17.1

3.2

13.6

93.5

244.1

9.4

4.0

.2

2.9

1.1

1.0

1,730.8

State
selec-

tion

3.7

.1

4.9

.3

2.9

.3

2.8

(
2
)

(
2
)

(
2
)

Other

692.4

30.6

322. 3

11. 1

41.7

14.1

5.7

1.9

.2

36.8

8.2

17.0

1.7

11.4

26.4

185.2

1.8

. 1

. 1

22.3

1.2

4.9

4.6

4.1

(
!
)

3.5

.3

.1

.3

4.1

.2

1,454.3

Total

77, 192. 2

2, 633. 4

54.1

24. 349. 5

1.311.4

5, 922. 5

141.1

493.8

273.4

5.0

226. 2

348.0

710. 9

675.3

328.3

909.1

909.1

153.4

50.6

11.3

12.3

, 382. 3

187.9

185. 7

60.6

137.8

1.3

455.2

51.8

2.9

30.9

150. 3

35.0

129.453. 2

1 Including all sound wood in stems of all living trees and all standing dead trees 5.1 inches d. b. h. and larger from stump to 4-inch tip inside bark,

excluding bark and limb wood.
2 Less than 50,000 cubic feet.

a ting unit is restricted to the maximum specified

in the working plan. Sales contracts and adminis-

trative measures provide for adequate protection

of existing growing stock and for regeneration, thus

assuring a perpetual supply that should promote

stability of manufacturing plants and permanence

of communities.

A policy of conservative disposal and a lack of

market demands have tended to keep actual cutting

far below the indicated sustained-yield capacity on

most of the national forests of the region. In no

year of the history of these national forests has the

total quantity of timber cut from them equalled the

total permitted by the working plans. Owing to

the inaccessibility of some of the national-forest

timber, it may be a long time before the cut reaches

the quantity permissible; certainly, however, as the

supply of private timber lessens there will be more

demand for logging of national-forest timber.

The total area of the national forests in this

region is a little over 10 million acres, of which 94

percent is forest land. Of the total forest land, 6
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percent is classed as noncommercial. The national

forests form 35 percent of the region's total forest

land and 30 percent of its commercial forest land.

Thev contain 37 percent of its total saw-timber

volume. In contrast, they contain only about 24

percent of the timber in availability class I and

their Douglas-fir percentage is smaller than that

of the other ownership classes. Approximately

73 percent of the commercial forest land in the

national forests supports stands of saw-timber size

and 19 percent supports conifer second-growth

stands, almost all of which occur on old burns.

Only a small percentage of the commercial forest

land is deforested.

The national forests, in common with other

public lands, are not subject to any kind of local

taxation. By statutory provision, however, 25

percent of all receipts derived from the sale or use

of the resources of each national forest are trans-

ferred to the State or States containing the national

forest, for expenditure on the public schools and

public roads of the county or counties in which the

forest is situated. When any national forest is in

more than one State or county the distributive share

to each from the proceeds of such forest shall be

proportional to its area therein. Also, 10 percent

of all national-forest receipts are made available for

expenditure for construction and maintenance of

roads and trails within the national forests of the

States in which the funds originated. In addition,

direct appropriations are made by Congress each

year for road and trail construction on lands

within the national forests. Substantial sums are

spent each year for the protection, administration,

and improvement of these public forests, whose

resources of timber, forasje. water, recreation, etc.,

are largely used by and are of much benefit to the

national as well as the local population.

In this region, up to and including 1935, more

than $9,000,000 had been realized from the sale of

national-forest products and approximately

$2,250,000 of national-forest receipts had been

paid to the two States for distribution to the

counties.

State Ownership

Forest lands in the Douglas-fir region owned by-

Oregon and Washington total nearly a million

acres, of which about 16,000 acres is reserved for

specific purposes such as State parks. The saw-

timber volume in State ownership totals 23.9

billion board feet, of which 160 million feet is on

reserved lands. The lands were granted by the

Federal Government to the States to finance edu-

cation and internal improvements. Oregon dis-

posed of the greater part of her lands years ago,

but Washington retained most of hers and is now
profiting thereby. In the Douglas-fir region

Washington owns 853,293 acres of forest land

supporting 23.2 billion board feet of standing

timber, and Oregon owns 113,968 acres supporting

0.7 billion board feet.

The common-school lands originally granted to

the States comprised sections 16 and 36 in each

township, and thus were badly scattered. This

dispersion of the State forest lands has been one

obstacle to their effective management. In western

Oregon most of the remaining State lands have now
been consolidated into one block called the Elliott

State Forest. This was effected by exchanging

scattered State lands for national-forest and Oregon

& California Railroad revested grant lands. This

block is now almost entirely occupied by second-

growth Douglas-fir stands. Although there are no

statutory provisions for its management, the State

Board of Forestry expects to manage it on a sus-

tained-yield basis.

In western Washington the State is acquiring

through exchange of scattered areas for national-

forest land, two comparatively large blocks of

mature timber. One of these is on the west side

of the Olympic Peninsula and the other is in the

northern Cascade Range. In 1933 the Washing-

ton Legislature enacted a law reserving from sale

all State timberland on the Olympic Peninsula

area with the intention of creating a sustained-

yield forest. Subsequently the constitutionality of

certain provisions of the act was challenged by the

Washington commissioner of public lands. The
legislature failed to appropriate funds for the opera-

tion of a sustained-yield forest, and so far no cutting

has taken place on the area. No corresponding

law has been enacted concerning areas in the

Cascade Range. Other large blocks of State forest

are being established through acquisition of cut-

over land by donation from counties and by pur-

chase from private owners. Payment to the private

owners is made in State utility bonds.
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County Ownership

The counties of the Douglas-fir region owned

nearly 630,000 acres of forest land in 1933, all

acquired by tax foreclosure. Most of this area is

either deforested or in second growth; however,

more than 155,000 acres is occupied by stands of

saw-timber size. In Oregon the area of county-

owned land has increased greatly since 1933.

Table 10 shows the increase in county-owned land

in 8 of the 19 western Oregon counties, by forest

cover type. In Washington, moratoria on tax

foreclosures have prevented large increases in

county-owned land. However, these moratoria

have now expired and foreclosure proceedings are

under way in a number of counties.

Tillamook is the one county that has declared a

policy of retaining at least part of its county-owned

forest lands. This county received some forest land

as a gift and plans to retain it as a park. Further-

more, it has announced its intention to retain for

forest purposes other lands acquired by foreclosure.

There is no statutory basis for establishing perma-

nent county forests in either Oregon or Washington,

and a change in county administration could result

in reversal of Tillamook County's present practices.

Generally speaking, the Oregon counties have no

long-term program for handling their lands and

are trying to pass them back into private ownership

by sale. A few have sold stumpage of pole, tie, and

saw-timber size without selling the land. Some of

these stumpage sales have been on a contract basis

and have brought extremely small returns. Obvi-

ously it is not probable that tax-reverted lands can

be successfully reestablished in private ownership,

except in a few cases, unless economic conditions

change materially.

Aiunicipal Ownership

Approximately 100,000 acres of forest land in the

Douglas-fir region is owned by municipalities.

Almost all this land is retained as a protection to

domestic water supplies. None of it is owned and

managed primarily for the purpose of timber pro-

duction. In addition to this municipal land about

135,000 acres of national-forest land has been set

aside for the protection of watersheds supplying

domestic water to municipalities. An example of

Table 10.

—

Increase in county-owned forest land through tax

delinquency during 7933-36 in 8 western Oregon counties

Generalized type
1933 1936

Increase

1933 1936

Conifer saw timber
Acres

76, 480

78. 052

85, 907

3,308

6,871

Acres

219, 019

159, 999

188, 598

3,842

12, 792

Acres

142, 539

81,947

102, 691

534

5,921

Percent

186

Conifer second growth 105

Cut-overs and burns 120

Noncommercial forests 16

Hardwood forests. . 86

Total 250, 618 584, 250 333, 632 133

this is the Bull Run watershed on the Mount Hood
National Forest, from which Portland draws its

supply.

Indian Ownership

Indians own approximately 260,000 acres of forest

land and 4.4 billion feet of saw timber in the

Douglas-fir region. The region contains one large

reservation, the Quinault, and a number of smaller

ones. A small portion of the Indian-owned land

consists of trust allotments. Timber on the Quin-

ault and Makah Reservations is being sold and cut

under management of trained foresters employed

by the Office of Indian Affairs of the Department

of the Interior. More than half the Indians' forest

land supports stands of saw-timber size. Unusually

large percentages of their timber are western red-

cedar, western hemlock, and Sitka spruce.

Revested Grant Lands

Most important of all forest-ownership classes

other than private and national forest are the re-

vested Oregon & California Railroad and Coos

Bay Wagon Road grants, all of which are in Ore-

gon. These include well over 2 million acres of

forest land and nearly 46 billion board feet of saw

timber.

The original grant to the Oregon & California

Railroad, which later became a part of the South-

ern Pacific Railway system, consisted of the odd-

numbered sections within a 20-mile-wide strip on

each side of the right-of-way, and an indemnity

strip 10 miles wide on each side. This line ran from

Portland, Oreg., to the California boundary. The
grant contained specific provisions regarding the
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disposal of these lands by the grantee. A similar

grant was made to the Coos Bay Wagon Road Co.

for a much smaller area. The terms of both grants

were violated and the Government brought suit

against the companies in Oregon maintaining that

the intent of the grants was being frustrated. The

grant lands still unsold were declared forfeit and in

1916 were revested in the Federal Government by

an act of Congress that provided for their classifi-

cation and disposal. Land classified as agricul-

tural (all tracts having less than 300,000 board feet

of saw timber per 40 acres, regardless of suitability

for farming) were opened to homestead entry. A
very large part of this land was strictly forest land,

with no agricultural potentialities. The timber on

lands classed as timberland was made subject to

public sale upon application. After the timber was

removed these lands were opened to homestead

entry. In 1934 they were temporarily closed to

entry, by Executive order. A small acreage of land

valuable principally for water-power development

has been withdrawn and placed under the jurisdic-

tion of the Federal Power Commission. The large

remaining acreage is administered by the Depart-

ment of the Interior. Until recently, authority

and funds for the proper protection and manage-

ment of the lands were not provided. Their check-

erboard distribution was another obstacle to satis-

factory management. In 1937 the Seventy-fifth

Congress passed an act providing for sustained-

yield management, under the jurisdiction of the

Department of the Interior, of the portion of these

lands classified as timberlands. The law provides

for classifying the lands more suitable for agricul-

tural use than for forestry purposes and restoring

them to homestead entry.

The original act and subsequent legislation have

provided for certain minimum payments to the

Southern Pacific Railroad for its equities, to the

counties in lieu of taxes, to the State for school

purposes, and to the United States Reclamation

Fund. Payments to the railway company, which

were completed about 1927, and to the counties

have exceeded receipts by millions of dollars.

Other Federal Lands

Other Federal lands include national parks, na-

tional monuments, unappropriated public domain,

military reservations, lighthouse reservations, and

some other Federal lands of small extent. The
total area of forest land in this ownership category

is about 775,000 acres. The largest and most im-

portant units are the Mount Olympus National

Monument 9 and Mount Rainier National Park,

both administered by the National Park Service.

Next in importance, probably, is the public do-

main, which is scattered in small isolated parcels the

length of the region.

The total volume of saw timber on "other Fed-

eral lands" is more than 8 billion board feet.

Slightly more than 3 billion board feet is on the

Mount Olympus National Monument, and nearly

the same quantity is on the Mount "Rainier Na-

tional Park. No cutting is allowed on either of

these areas. Practically all the remaining volume

is for one reason or another unavailable for com-

mercial exploitation.

9 Subsequent to the forest survey inventory, Congress

created in 1938 the Olympic National Park containing the

Mount Olympus National Monument, formerly part of the

Olympic National Forest.
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Depletion

-5^- <Hr

a virgin state; normal losses due to causes such as

scattered wind throw, decay, incidental insect kill-

ing, surface fires, and suppression in crowded

stands had been allowed for in the preparation of

the growth and yield tables used in the survey.

Nor does it include material unutilized in logging,

as is explained later.

The principal agent in this 8.3 billion board foot

annual gross reduction in the forest inventory is

cutting, which has been active at an accelerating

rate in recent decades. Fire, also, is an important

cause of forest destruction, particularly in second-

growth stands; it is far more destructive than can

be measured in terms of volume of timber killed.

Forest-destructive agents of secondary significance

in this particular region are insects and wind throw.

NO ONE now knows, or will ever know, what

the volume of timber in the Douglas-fir re-

gion was before the coming of the white

man. It is therefore quite impossible to compare

the volume of the present stand with that of pre-

historic times and thus compute the depletion that

has resulted from the activities of civilization. It

is certain that the primeval forest was far from

carrying, on every acre, the maximum volume of a

fully stocked, mature forest. Fires, windstorms,

insects, and diseases had always taken their toll

and kept certain areas understocked or temporarily

stripped of large living timber. But it must be as-

sumed that before the interference of man the for-

ests of the region maintained from decade to decade

and century to century a generally constant vol-

ume; that the natural agencies of depletion were

constantly at work but were substantially in equil-

ibrium with growth.

Since the region has been settled and industrial

activity begun there has been great acceleration of

depletion, particularly by cutting and fire, and the

natural equilibrium has been upset. Though for-

ests are a renewable resource, so active has been

the harvesting of mature timber that the regrowth

has not been able to keep pace, and depletion of

the forest capital has resulted. It appears now
that the saw-timber volume of the Douglas-fir re-

gion is being depleted about four times as fast as

it is being replaced by growth.

The current annual depletion of saw timber from

all causes is estimated to approximate 8.3 billion

board feet. It should be remembered that the de-

pletion considered here includes only that caused

by man and by epidemics and catastrophes, not

the normal losses that take place in any forest in

Cutting Depletion

The statistics of depletion from cutting herein

given include only material actually removed from

the woods as a result of harvesting operations; they

do not include sound material left in the woods,

because the inventory statistics and the growth cal-

culations included only the usable part of the tree

wherever the board-foot unit of measure was em-

ployed. A study of logging waste in the Doug-

las-fir region made by the Forest Service in 1926-27

(6), along with information obtained by the survey,

formed the basis for adjusting gross volume and

growth figures to volume actually removed in log-

ging. The results of this study indicate that nearly

\% billion board feet of sawlogs were left in the

woods after logging in 1926 when the total sawlog

production amounted to about 10 billion board

feet.
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Table 11.

—

Annual output of timber products in the Douglas-fir region, by State andforest-survey unit '

MATERIAL * CUT FROM TREES OF SAW-TIMBER SIZE

Forest-survey unit Sawlogs Fuel wood 3 Pulpwood i Poles and
piling

Veneer
blocks 4

Sbingle
bolts A

Posts Total

Western Washington:

North Puget Sound .. . .

M board
feet

679, 977

1, 716, 204

560, 443

1, 455, 557

589, 151

M board
feet

23,575

86, 000

24,500

6,080

24,900

M board
feet

15, 820

21, 835

M board
feet

8,593

10, 994

750

743

1,118

Af board
feet

2,210

12, 010

10. 330

1,550

M board
feet

8,000

1.750

M board
feet

453

1,033

555

74

256

M board
feet

738, 628

Central Puget Sound 1,849,826

596, 578

2,750

3,450

250 1, 467, 004

618, 875

Total - -.- 5, 001, 332 165, 055 43, 855 22, 198 26, 100 10, 000 2.371 5, 270, 911

Western Oregon:

1, 110, 229

691, 563

255, 221

278, 361

21, 741

68, 468

84, 730

64,305

9,350

8,000

9,625

11, 800

2,355

15,415

13, 150

20

1,836

4,705

11

1,458

584

1,530

141

100

255

148

1, 199, 734

777, 518

277, 873

287, 939

31, 621

80, 416

Total - - 2, 425, 583 187. 810 30,940 8.010 2,758 2, 655, 101

7, 426, 915 352, 865 74, 795 30,208 26, 100 10,000 5,129 7, 926, 012

MATERIAL CUT FROM TREES OF LESS THAN SAW-TIMBER SIZE

Forest-survey unit Fuel wood Pulpwood Poles and
piling

Posts
Mine

timbers
Hewed

ties

Excelsior
bolts

Total

Western Washington:

North Puget Sound .

M cubic

feet

6,022

11,617

2,115

3,683

2,268

M cubic

feet

3,026

774

M cubic

feet

548

1,437

910

868

1,488

M cubic
feet

133

283

95

22

52

M cubic

feet

82

699

200

M cubic

feet

44

113

36

14

23

M cubic

feet

M cubic

feet

9,855

Central Puget Sound- . 180 15, 103

South Puget Sound. 3,356

345

271

4,932

Columbia River. 4,102

Total. 25, 705 4,416 5,251 585 981 230 180 37, 348

Western Oregon:

Columbia River i 10, 078

13, 726

2,489

2,065

2,745

2,970

771

1,397

423

10

473

475

125

383

16

170

240

14

22

22

55

45

180

11,537

Willamette River... _ _ . 69 16,087

North Oregon coast 3,051

South Oregon coast. - 30 42 2,552

Umpqua River. . _ _. 2,783

3,025

Total 34. 073 2,601 1,472 523 99 42 225 39, 035

Region total. __ 59, 778 7,017 6,723 1,108 1,080 272 405 76 383

1 Data for sawlog production are averages for the period 1925-33, other data are for 1930 only.

1 Figures given are log scale, based on Scribner rule.

3 In addition to the quantities of material shown under this heading, considerable quantities of slabs, edgings, mill waste, and sawdust were sold as

fuel.

* In addition to the quantities shown under these headings, some sawlogs were used for manufacture of paper pulp, veneers, panels, plywood, and
shingles.
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The survey of cutting depletion covered the ma-
terial removed from the forest for different uses,

not only as sawlogs but also as minor timber prod-

ucts, such as fuel wood, poles, piling, posts, veneer

blocks, shingle bolts, pulpwood, mine timbers,

hewed ties, and excelsior bolts. Sawlogs were clas-

sified by species and geographical unit; the minor

timber products were classified by item, species,

and geographical unit, and according to whether

the material was cut from trees of saw-timber size

(16 inches d. b. h. or more) or from smaller trees.

The results were expressed in board feet for the

saw-timber size and in cubic feet for the smaller

trees. The average annual timber production in

the Douglas-fir region is shown in table 1 1 by State

and survey unit.

The total volume of material cut from trees of

sawlog size annually during the period 1925-33

averaged 7.9 billion board feet. The area clear-

cut annually during that period amounted to

roughly 165,000 acres. By far the greater part of

the cutting, in terms of area, was in large old-

growth Douglas-fir. Cutting is heaviest in the

north Puget Sound, central Puget Sound, Grays

Harbor, and Columbia River, Oreg., units.

Sawlog Production

Sawlogs comprise about 95 percent of the total

cutting depletion. The average annual sawlog

production during the period 1925-33 of 7.4

billion board feet, log scale, is distributed by
species for each unit in western Oregon and western
Washington in table 12. During the first part of

this period annual sawlog production increased,

but beginning with 1930 it declined rapidly, so

that in the 4 years 1930-33 it was little more than
half as much as in 1925-29.

More than two-thirds of the region's total output
of sawlog volume during 1925-33 was produced in

Washington. Douglas-fir composed 83 percent of

the sawlog production in Oregon, and 68 percent
of that in Washington. Other leading species, in

order, were western hemlock, western redcedar,

and Sitka spruce.

By far the greater part of the sawlog production

—

6,592 million board feet annually—took place on
private land. The remaining 835 million board
feet was distributed, in million board feet, as

follows: national-forest lands, 255, Oregon &
California Railroad revested grant lands, 245;

State lands (all in Washington), 175; and Indian-

owned lands, 160. This volume on public or In-

dian lands was all cut by private concerns to which

the stumpage had been sold.

Water transportation has been a significant

factor in the development of the lumber industry

in the Douglas-fir region. The units leading in saw-

log production are, in order, the central Puget

Table 12.

—

Average annual sawlog production, log scale, in the Douglas-fir region in 1925-33, by State, forest-survey unit, and species

Forest-survey unit
Douglas-

fir

Western
hemlock

Western
redcedar

Port
Orford
white-
cedar

Sitka
spruce

Balsam
firsi

Pon-
derosa
pine

Sugar
pine

West-
ern

white
pine

Incense-
cedar

Hard-
woods Total

Western Washington:

North Puget Sound.

M board
feet

466, 897

1, 147, 927

455, 571

875, 204

476, 291

M board
feet

104, 212

342, 811

55, 851

285, 241

56, 532

M board
feet

94, 713

176, 065

43, 005

169,311

44, 649

M board
feet

M board
feet

8,668

34, 052

1,663

120. 761

3,313

M board
feet

2,001

10, 167

2, 181

3,584

7,417

M board
feet

M board
feet

M board
feet

398

1,678

M board
feet

M board
feet

3,088

3,504

2,172

608

639

M board
feet

679, 977

1 716 204Central Puget Sound.

South Puget Sound 560, 443

1, 455, 557

589 151

Grays Harbor. ... 848

80Columbia. River 230

Total 3,421,890 844,647 527, 743 168, 457 25, 350 230 3,004 10,011 5, 001 332

Western Oregon:

Columbia River 1, 008, 112

620, 488

163, 497

179, 679

19, 184

20, 732

62, 638

49, 439

25, 040

6,814

135

186

8,867

8,277

5,536

3,004

135

48, 558

17,852

62

59, 644

38, 075

5, 073

10, 703

359

2,021

122

1,948

363

238 484

297

266

153

161

7,027

1,445

992

210

30

1, 110, 229

Willamette River 691, 563

North Oregon coast. 255, 221

South Oregon coast.. .. .... 278, 361

Umpqua River _ 824

39, 462

935

5,627 110

376

316

21, 741

Rogue River. . _ 87 68, 468

Total 2,011,692 144, 252 25, 819 48, 645 115, 633 20, 226 40, 887 7,046 826 S53 9.704 2, 425, 583
1

Region total. . 5, 433, 582 988, 899 553, 562 48, 645 284, 090 45, 576 41,117 7,046 3,830 853 19, 715 7, 426, 915

1 Including all species of Abies.
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Sound, Grays Harbor, Columbia River Oregon,

Willamette River, and north Puget Sound. All

these except the Willamette River unit are readily

accessible, to tidewater, and are characterized by

cheap water transportation of logs. In the Wil-

lamette River unit comparatively few logs are

transported by water and most of the sawlog pro-

duction is done by logger manufacturers, whose

mills are usually located within a relatively short

distance of the woods operation.

The earliest logging operations in the region were

in the vicinities of Puget Sound and the Columbia

River. In the Columbia River district logging

began in a small way more than a century ago.

Supplies of saw timber in these units are still large

but are being depleted rapidly, particularly in the

some Oregon counties. In Washington, logging

in this district has been greatly stimulated of late

by the establishment of large mills at Longview.

Continued large-scale logging has greatly depleted

the accessible privately owned saw timber in the

Pu°;et Sound district—nearly to exhaustion in the

counties east of the Sound. In Grays Harbor

County, the comparatively easy logging ground and

dense stands of high-quality timber invited early

operation. This county outranked all others in

the region in aggregate sawlog production from

1925 to 1933, although cutting declined rapidly

in the latter part of the period and in 1933 was

exceeded by that of Cowlitz County.

In all units except the Rogue River, where pon-

derosa pine ranks first, Douglas-fir is the leading

species in log production, ranging from 91 per-

cent of the total in the Columbia River, Oreg.,

unit to 60 percent in the Grays Harbor unit. In

the central Puget Sound and Grays Harbor units

western hemlock constitutes about 20 percent of

the total production; in the other units, much less.

Western redcedar forms 14, 12, and 10 percent of

the total log production in the north Puget Sound,

Grays Harbor, and central Puget Sound units.

Sitka spruce production is significant only in the

Grays Harbor, south Oregon coast, and north

Oregon coast units. Port Orford white-cedar logs

are produced only in the south Oregon coast unit,

where they form 17 percent of the total sawlog

production. Practically all the ponderosa pine

logs are produced in the Rogue River

unit.

Not all the sawiogs produced are used in the

manufacture of lumber. A considerable propor-

tion of the western hemlock and Sitka spruce logs

and practically all the white fir logs produced in

1925-33 were used to manufacture wood pulp.

Some Douglas-fir and Sitka spruce logs were used

in veneer manufacture. Most of the western red-

cedar logs were used for shingles.

Forest Fuel Wood

The cutting of forest trees of both saw-timber

and smaller size for fuel, usually into split cordwood

dimensions, is a factor in the depletion of growing

stock. Forest fuel wood, as indicated by the 1930

production listed in table 13, constitutes about

three-quarters of the volume of all the so-called

minor timber products. In 1930 western Oregon

produced 55 percent of the regional total, although

it had but 41 percent of the region's population.

Practically all the forest fuel wood is consumed

locally, and the principal markets are the urban

localities. The wood is trucked to consuming

centers for distances up to 40 or 50 miles. The
Columbia River, Oreg., and Willamette River,

the most populous of the Oregon units, lead in

fuel-wood production. In Multnomah County,

Oreg., in which Portland is situated, 29 percent

of the volume of all the trees of saw-timber size

felled in the period studied was converted into for-

est fuel wood, together with 97 percent of the mate-

rial cut from smaller trees. The chief reasons for

western Oregon's greater fuel-wood production

are: (1) A larger percentage of the population of

western Oregon than of that of western Washing-

ton is rural or resident in small communities, and

in the Douglas-fir region these population classes

use wood as fuel almost exclusively; (2) the forest

stands suitable for fuel wood near large cities are

more nearly exhausted in western Washington; (3)

coal mined near Seattle and other Puget Sound cities

competes with forest fuel in local urban
markets.

In western Oregon by far the greater part of the

forest fuel wood is Douglas-fir; oak is next in im-

portance, followed by red alder. In western

Washington, the central Puget Sound unit, the

most populous, produces roughly half the total

output of forest fuel wood, and almost all the forest

fuel wood produced is Douglas-fir.
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Considerable quantities of mill waste such as

slabs, trimmings, hogged fuel, and sawdust, also,

are used for industrial and domestic fuel. The use

of mill waste for fuel is discussed more fully later.

Forest Pulpwood

Second in importance among the minor timber

products is forest pulpwood—material cut in the

woods. This is usually in 4-foot lengths, peeled

and stacked in round or split form. During 1930,

approximately 75 million board feet of forest pulp-

wood was cut from trees of saw-timber size and 7

million cubic feet from smaller trees (table 14).

This is but a small part of the total material used

in the manufacture of wood pulp in this region,

other sources being sawlogs and sawmill waste.

Approximately 60 percent of the total forest

pulpwood was produced in western Washington,

most of it western hemlock. In western Oregon
the leading species was grand fir, practically

all of it cut and used in the Willamette River unit.

Table 13.

—

Production ojforest fuel wood in the Douglas-fa region during 7930, by State, forest-survey unit, and species l

MATERIAL ! CUT FROM TREES OF SAW-TIMBER SIZE

Forost-survey unit
Douglas-

fir

Western
hemlock

Ponderosa
pine

Other
conifers

Oak Red alder
Other

hardwoods Total

Western Washington:

North Puget Sound ._ _ ..._-_

M board
feet

23, 000

85, 100

24, 275

5,775

24, 730

M board
feet

125

150

M board
feet

M board
feet

50

50

M board
feet

M board
feet

350

595

200

255

50

M board
feet

50

105

25

100

M board
feet

23 575

86 000

24 500

50

20

6 080

24,900

Total - -- 162. 880 346 100 1, 450 280 165, 055

Western Oregon:

82, 420

59, 061

8,770

7,580

8,325

10, 475

150 170 1,185

5,050

625

55

500

135

180

139

5

110

84 730

64, 30.5

75

175

25

9. 350

8. 000

100

600

1,200

700

9, 625

11, 800

Total - - 176, 631 850 445 8,135 1, 315 434 187. 810

339, 511 345 850 545 8,135 2,765 714 352. 865

MATERIAL CUT FROM TREES OF LESS THAN SAW-TIMBER SIZE

Western Washington:
M cubic

feet

5,616

11,354

1,987

2,742

2,232

M cubic

feet

M cubic

feet

M cubic

feet

6

M cubic

feet

M cubic

feet

384

259

119

894

23

if cubic

feet

17

9

M cubic

feet

6,023

4 11.617

2. 115

46 3,682

13 2,268

Total - - 23, 931 50 19 1, 679 26 25, 705

Western Oregon:

9,748

11. 650

2,149

1,897

2,223

2,592

27 9 150

2,067

103

9

304

51

42 10, 079

13, 726

32

61

4

50

18

72

2,489

6

486

135

2,065

18

171

2.745

2,970

Total 30. 259 216 102 2.844 467 186 34, 074

54, 190 50 216 121 2,844 2, 146 212 59, 779

i In addition to the quantities of material shown here, considerable quantities of slabs, edgings, mill waste, and sawdust were sold for fuel,

a Figures given are log scale, based on Scribner rule; 1,000 board feet is approximately equivalent to 130 cubic feet.
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Table 1 4.

—

Production offorest pulpwood 1 in the Douglas-fir region during 7936 , by State, forest-survey unit, and species

Material 2 cut from trees of saw-timber size Material cut from trees of less than saw-timber size

Forest-surrey unit
Western
hemlock

Sitka
spruce

Balsam
firs

Northern
black
cotton-
wood

Total
Western
hemlock

Sitka
spruce

Balsam
firs

Northern
black
cotton-
wood

Total

Western Washington:
M

board feet

13, 367

10,920

M
board feet

150

9,935

M
board feet

3 1, 678

980

M
board feet

625

M
board feet

15, 820

21, 835

M
cubic feet

1,811

219

M
cubic feet

63

462

M
cubic feet

422

93

M
cubic feet

729

M
cubic feet

3,025

774

2,550

3,100

100 100

50

2,750

3,450

333

107

12 345

300 9 155 271

Total 29, 937 10, 185 2,808 925 43, 855 2,470 537 524 884 4.415

Western Oregon:

1,775

1,290

6,600

580

14, 125

2,355

15, 415

13, 150

20

540

47

342

231

1,350

771

1,397

6,550 81 423

20 10 10

Total . -. 9,665 6, 550 14, 725 30,940 929 81 1.591 2,601

39. 602 16. 735 17, 533 925 74. 795 3,399 618 2,115 884 7,016

1 In addition to the quantities of material shown here, some sawlogs were used to manufacture wood pulp.

2 Figures given are log scale, based on Scribner rule.

3 Includes 50,000 board feet of Douglas-fir.

Table 15.

—

Production of poles and piling in the Douglas-fir region during 7930, by State, unit, and species

Material cut from trees of saw-timber size Material cut from trees if less than saw-timber size

Forest-survey unit
Douglas-

fir

Western
red-
cedar

Port
Orford
"cedar"

Sitka
spruce

Total
Douglas-

fir

Western
red-
cedar

Port
Orford
"cedar"

Western
hemlock

Sitka
spruce

Total

Western Washington:

North Puget Sound ....

M board
feet

7,575

8,099

349

287

854

17, 164

M board
feet

1,018

2,895

401

447

264

M board
feet

M board
feet

M board
feet

8,593

10, 994

750

743

1,118

M cubic

feet

61

565

487

308

371

M cubic

feet

487

872

423

445

1,110

M cubic
feet

M cubic

feet

M cubic

feet

M cubic

feet

54S

Central Puget Sound 1,437

South Puget Sound 910

9 111

7

4 868

1,488

Total 5,025 9 22, 198 1,792 3,337 118 4 5,251

Western Oregon:

Columbia River 1,622

4,362

9

1,433

214

343

2

1,836

4,705

11

1,458

279

340

117

334

15

194

135

3

6

473

Willamette River.. ._ . 475

North Oregon coast 5 125

South Oregon coast .. 25 43

1

383

Umpqua River... 16

Rogue River .

Total 7,426 559 25 8,010 1,085 338 44 5 1,472

Region total .... 24,590 5,584 25 9 30, 208 2,877 3,675 44 123 4 6,723
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Production of forest pulpwood is usually an in-

dividual enterprise of farmers and local woodsmen.

With few exceptions the producers haul the pulp-

wood to market by truck, and production is com-

monly restricted to areas within 40 or 50 miles of

the pulp mills. Production increased considerably

for 2 or 3 years after 1930, when unemployment

among woods workers was at its height. Since

then it has declined and the data for 1930 are prob-

ably representative of the average forest pulpwood

production of recent years.

Other Minor Timber Products

Of the poles and piling produced in the region

in 1930, as given in table 15, western Washington's

annual production was three times that of western

Oregon. Well over half the total was Douglas-fir,

and nearly all the remainder western redcedar

poles.

Veneer-block and shingle-bolt production during

1 930 is shown in table 16. Practically all the veneer

blocks were Douglas-fir. All the shingle bolts were

western redcedar, and 80 percent of them were

produced in the north Puget Sound unit. There

was no reported production of veneer blocks or

shingle bolts in western Oregon in 1930. This ap-

parently means that western Oregon's veneer

plants and shingle mills operated on logs exclusively.

The production of hewed ties, excelsior bolts, and

mine timbers in 1930 is given in table 17. All the

hewed ties produced in western Washington in 1930

Table 16.

—

Production of veneer blocks and shingle bolts, during

7930, by forest-survey unit and species l

[In thousands hoard feet, log scale—i. e. 000 omitted]

Table 17.

—

Production of hewed ties, excelsior bolts, and mine

timbers during 1930, in cubic feet of solid wood by forest-survey

unit and species

Veneer blocks

Forest-survey unit
Doug-
las-fir

Sitka
spruce

North-
ern
black
cotton-
wood

Other
hard
woods

Total

Shingle
bolts,

western
redcedar

North Puget Sound 2,200

11,060

10, 025

1,000

10

100

10?

2,210

12, 010

10, 330

1, 550

8,000

Central Puget Sound-

South Puget Sound-.

Gravs Harbor,

150

550

700

200

1,750

250

Columbia River

Total 24, 285 700 900 215 26, 100 10, 000

Forest-survey unit
Hewed ties,

Douglas-
fir

Excelsior bolts,

northern
black cotton-

wood

Mine tim-
hers, Doug-

las-fir

Western Washington:

North Puget Sound _

M cubic feet

44

113

36

14

23

M cubic feet M cubic feet

82

Central Puget Sound
South Puget Sound

180 699

200

Grays Harbor
Columbia River .

Total 230 180 981

Western Oregon:

Columbia River 45

180-Willamette River . 69

North Oregon coast

South Oregon coast . ... 142 29

Umpqua River. .

Rogue River.. . .

Total. l 42 225 98

Region total _ . 272 405 1,079

1 No production of veneer blocks and shingle bolts was reported for

1930 in western Oregon. All material was cut from trees of saw-timber
size.

1 Port Orford white-cedar.

were reported as Douglas-fir and all those in west-

ern Oregon as Port Orford white-cedar. Excelsior

bolts, produced in the central Puget Sound unit in

Washington and the Willamette River and Colum-

bia River units in Oregon, were all reported to be

of northern black Cottonwood. All the mine tim-

bers produced were reported as Douglas-fir, and

most of them were cut in the central Puget Sound

unit, where coal mining is an important industry.

It was difficult to obtain accurate data on post

production, since approximately 85 percent of all

posts produced are cut either by individual farm-

ers for their own use or by small operators. In

the totals for 1930, as reported in table 18, nearly

equal quantities were produced in western Ore-

gon and in western Washington, nearly all of them

of western red cedar.

Fire depletion

Trees killed directly by fire and not salvaged

usually constitute but a small percentage of the

annual depletion of saw- timber volume in the

Douglas-fir region. This percentage, however, is

not the full measure of the destructiveness of fire;

unfortunately, fire reduces future timber supplies
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Tabu: 18.

—

Production of round and split posts in the Douglas-

fir region during 1930, by State, forest-survey unit, and species

MATERIAL OUT FROM TREES OF SAW-TIMBER SIZE

Forest-survey unit
West-
ern red-
cedar

Doug-
las-fir

Ponde-
rosa
pine

Oak Total

Western Washington:

North Puget Sound

M
board

feet

406

1,023

530

70

230

M
board
feet

47

10

25

4

26

Af
board

feet

M
board
feet

M
toard

feet

453

1,033

South Puget Sound 555

74

256

Total 2,259 112 2,371

Western Oregon:

530

1,372

138

64

185

68

54

68

3

23

30

584

Willamette River

North Oregon coast

South Oregon coast

90 1, 530

141"
' 100

255

48

40

Rogue River 32 1 148

Total 2,357 178 48 102 2.758

4.616 290 48 162 5,129

MATERIAL CUT FROM TREES OF LESS THAN SAW-TIMBER
SIZE

Western Washington:

Xorth Puget Sound
Central Puget Sound..

M
cubic

feet

133

2S2

96

23

52

M
cubic

feet

M
cubic

feet

M
cubic

feet

M
cubic

feet

133

282

South Puget Sound .. 96

23

52

Total 586 586

Western Oregon:

Columbia River .- 169

219

14

18

15

31

1

20

170

Willamette River... 239

Xorth Oregon coast . .. 14

South Oregon coast 1 !22

Umpqua River . 8

18

23

Roeue River.. _ 3 ! 55

Total 466 1 3 47 523

Region total 1,052 47 1.109

i Includes 13 M hoard feet of other species.

2 Includes 3 M board feet of other species.

by destroying young stands, delaying and prevent-

ing forest regeneration on cut-over land, and reduc-

ing the productivity of forest soils. In the present

study of fire depletion, the gross area burned over

annually was recorded by type, site, and unit and

the net loss of saw-timber volume was recorded bv

type and unit. Such records were compiled and

analyzed for the period 1924-33 for national-

forest land and for 1926-30 for all other land.

The records used did not include any catastrophic

fires, such as the Tillamook fire of 1933 which cov-

ered more than 240,000 acres and killed 10 billion

feet of some of the finest timber in the region, prac-

tically all on private land. If such a catastrophe

had been included in a study of a period as short

as 5 or 10 years and for an area as small as a survey

unit, the averages would have been distorted. In

estimating future fire depletion it was assumed that

a catastrophic fire would occur once in 30 years

and a separate allowance was made for such losses.

Estimates of the average acreage burned annuallv

in the Douglas-fir region are given by generalized

type for national-forest land and all other land in

table 19. Saw-timber losses, confined to conifer

saw-timber types, are, in M board feet, as follows.

National-forest land 93, 790

Other land 178, 613

Total 272, 403

Negligible volumes of saw timber were lost bv fire

in types 9, 12, 15, 19, 21, 24, and 28; fire reports

customarily include them in saw-timber types or

ignore them.

The 24,000 acres of national-forest land burned

over annually in 1 924-33 is 0.24 percent of the total

forest area of the national forests in the region. The
net acreage was considerably less than this, since

some fires reduce the stocking without completelv

destroying the stand. For example, in old-growth

Douglas-fir stands (types 6 and 7) field study indi-

cated that for each 100 acres burned over the net

loss was equivalent to complete destruction of the

stand on only 40 acres.

Approximately 30 percent of the acreage burned

over annually was occupied by saw-timber stands,

whereas nearly 56 percent of the total area of

national-forest land in the region is occupied bv

such stands. A much higher proportion of the

Douglas-fir seedling and sapling areas, of recentlv

cut-over land, of old deforested burns, and of the

noncommercial types is burned over annually than

of saw-timber areas, for these types have a higher

hazard than saw timber and older second growth.

The seedling, sapling, and recent cut-over types, in

particular, are highly inflammable. The non-
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commercial types commonly occur at the higher

elevations, where they are exposed to lightning, the

principal cause of fires on the national forests.

The annual loss by fire of saw-timber volume on

national forests is 0.047 percent of the total na-

tional-forest saw timber. Very little of the fire-

killed timber on national forests is salvaged, be-

cause of inaccessibility to logging operations or

because the quantity killed on any one area is too

small to justify salvage logging.

Outside the national forests the 229,000 acres

burned over annually during 1926—30 averaged

1 .2 percent of the total. The average annual

volume loss, not including material salvaged, was

179 million board feet, or 0.051 percent of the total

saw-timber stand outside the national forests.

Acreage burned over is considerably greater than

on the national forests, largely because causative

agents are more numerous, climate at the lower

altitudes is more unfavorable, and the highly in-

flammable cut-over land types are more prevalent.

Volume losses would be proportionately much
greater than on the national forests if salvaged

timber had been included. Considerable fire-

killed timber was salvaged on other lands. On
national forests practically none was salvaged.

More than one-third of the annual burned

acreage is recently cut-over land (type 36). During

1920-32 approximatly 165,000 acres was cut over

annually, and each year more than half as much
cut-over land was burned over accidentally, even

after the intentional slash-disposal broadcast

burning customarily practiced in western Oregon

and Washington. Nearly a fourth of the total

burned acreage was of stands of Douglas-fir seed-

lings and saplings (type 10). Areas of this type

were burned over at the rate of 3.2 percent an-

nually. These two types usually occur in the

vicinity of active logging operations and are ex-

posed to fire from slash burning of adjacent areas

and from many other causes. Moreover, they are

highly inflammable. Undoubtedly, also, they are

given less effective protection than timber of

sawlog size.

Depletion From Other Causes

Depletion from catastrophic or abnormal causes

other than cutting and fire is not of great con-

Table 19.

—

Estimated annual averages 1 of gross forest-land area

covered by fire in the Douglas-fir region

Type group and type No.
Na-

tional

forests

Other
land

All
land

Conifer saw timer (6, 7, 8, 11, 14, 17, 18, 20,

20A, 23, 27, and 32)

Acres

7,356

1,120

5.886

968

3,135

1,039

4,172

34

Acres

35, 631

20,157

53,725

231

7,808

83, 797

Acres

42, 987

21,277

59 611

Conifer second growth, small (9, 12, 15, and 21).

Conifer seedlings and saplings (10, 13, 16, and
22)

Conifer second growth, small (19, 24, and 28)..

Noncommercial (4, 5H, 26, 33, and 38)

Recent cut-over areas (36) .

.

1,199

10. 943

S4 SSfi

Old-cut-over areas, nonrestocked, and pre-

viously deforested burns (35 and 37)

Hardwood timber (31)...

25,894 30,066

2, 203 2 937

Nonforest land (2 and 3)

Total 23,710 229,446 253, 156

1 For national-forest lands, fire-loss data were averaged for the period

1924-33, for other land, data are for 1926-30.

sequence in this region. Losses caused by natural

phenomena such as landslides, avalanches, floods,

or sand-dune movement do not form a total merit-

ing separate consideration and are moreover

exceedingly difficult to appraise on a region-wide

and annual basis. Although at present there are

no disease epidemics in the Douglas-fir region of

such a scale as to cause extraordinary losses, the

presence of white pine blister rust in sugar-pine

stands of southern Oregon threatens serious future

losses. It has been explained already that the

current small losses inevitably occurring from

endemic diseases and normal insect activity, from

surface fires, from scattered wind throw, and from

overcrowding in growing stands are allowed for

in the preparation of growth and yield tables.

The only such factors requiring separate mention

are insects and wind throw.

The only forest-insect species causing material

losses in the region are the hemlock looper {Ellopia

fiscellaria var. lugubrosa Hulst.) and Sitka spruce

aphis {Aphis abietina Walk.) in the spruce-hemlock

stands near the coast, and the Douglas-fir beetle

(Dendroctonus pseudotsugae Hopk.) in the Douglas-fir

forests. Timber losses due to insects are not

serious in the Douglas-fir region as compared with

the ponderosa pine region of eastern Oregon, for

example. The most destructive of the insects in

this region is the hemlock looper, which becomes

epidemic periodically. In 1889-91 a severe out-

break of this insect occurred in southwestern
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Clatsop County, Oreg., and in Pacific County,

Wash., but no estimate of the loss from this out-

break was ever made. During the period 1918-21

another epidemic took place in Tillamook County,

estimated to have killed 500 million board feet of

standing timber on an area of approximately 27,000

acres. Fire followed the insects on much of this

area, adding to the damage. The most recent

epidemic was one in 1929-31 in Pacific County,

Wash., which the Bureau of Entomology and Plant

Quarantine estimated covered about 52,000 acres

and caused the loss of approximately 165 million

board feet of standing timber, practically all

western hemlock. Control measures are credited

with hastening the termination of this epidemic.

The native Douglas-fir bark beetle is commonly

found in freshly felled or fire-killed trees, but

occasionally this insect increases abnormally on

burns and cut-over areas and attacks neighboring

green timber, causing considerable damage. These

outbreaks are usually of short duration and small

extent. The annual damage to spruce by the

aphis is usually small, although heavier infestations

occur periodically. The Bureau of Entomology

and Plant Quarantine estimates that during the

period 1921-30 the abnormal forest drain due to

epidemics of the hemlock looper and other insects

averaged 80 million board feet per year.

Abnormal losses from wind throw are difficult to

estimate for a period as short as a decade, because

they occur only sporadically and are likely to be

catastrophic. The loss in the Olympic blowdown

of January 1921 is estimated at 5 billion board

feet, but there had probably been no storm damage

like it for at least 75 years in this region. Losses

averaging about 30 million board feet per year

were reported for western Oregon in the decade

1920-29. In April 1931 several hundred million

feet of timber was reported to have been wind

thrown during one storm, which did its greatest

damage on the Mount Hood and Willamette

National Forests in Oregon. In October 1934 a

windstorm of unusual severity in western Wash-

ington caused loss estimated at more than 300

million board feet, practically all on State and

private lands in King, Pierce, Skagit, and Sno-

homish Counties. Fortunately a considerable part

of this volume is salvable and it is therefore not

considered as depletion.

On the basis of such records and evidence as were

available regarding windstorms, the quantity of

saw timber blown down, including both bodies of

timber and scattered trees, was estimated to average

150 million board feet per year. It was further

estimated that half of this fallen timber either was

so scattered as not to affect total growth or would in

the future be salvaged. If so. the net loss from

wind throw was 75 million board feet annually.

Assumed Future Depletion

Undoubtedly all agents responsible for depletion

in recent years will continue to be active in the

future. By far the most important of the probable

causes of future depletion is cutting. Beginning

with 1933, the date of the inventory, the rate of

depletion by cutting, fire, insects, and wind throw

was estimated for each of three decades, 1933-42,

1943-52, and 1953-62. The estimates are shown

in table 20.

Table 20.

—

Assumedfuture average annual forest depletion in the

Douglas-fir region

Kind of depletion and 10-year period
National
forests

Other
land

Total

Cutting:

1933-12

Million
board feet

215

498

831

242

231

199

457

729

1,030

Million
board feet

6,785

7,502

6,169

507

324

240

7,292

7,826

6.409

Million
board feet

7,000

1943-52 . 8,000

1953-62 7,000

Other:

1933-12 749

1943-52 555

1953-62 ... 439

Total:

1933-42 . 7,749

8,555

7,439

1943-52

1953-62 ..

During the period 1925-33, the annual depletion

by cutting of material of saw-timber size averaged

approximately 7.9 billion board feet. It was con-

siderably higher at the beginning of the period, but

declined rapidly after 1929. A gradual increase

over the cutting rate of the 3 years 1930-32 is

anticipated during the decade 1933-42, but it is

expected that the average for this period will be

less than that for the period 1925-33. Therefore,

it was estimated that the net annual depletion by
cutting for 1933-42 would average 7 billion board

feet.
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It was thought that in the decade 1943-52, as a

result of reduction of timber supplies in other forest

regions, a greater proportion of the national lumber

requirements would be supplied by this region.

Furthermore, increase in the population of the

West should increase local lumber consumption

and result in increased markets. Considering these

and other factors, it was estimated that annual

cutting depletion for the decade 1943-52 would

average 8 billion board feet.

In view of the tendency of national population to

become stable and the trend toward decreased per

capita consumption of lumber, it was anticipated

that by about 1950 national lumber consumption

would again decline. By this time the eastern and

southern forest regions, close to the large centers

of population, should have increased their forest

productivity so as to be more nearly self-sufficient,

thus limiting the market in the East for lumber from

the Pacific coast. An annual depletion by cutting

of 7 billion feet was assumed for the decade 1953-62.

Assumptions as to future losses from fire were

based on past rates of loss adjusted to meet changes

in inventories. The net area burned annually per

100,000 acres was computed for each type. After

analyzing these data, it was decided to combine the

types into 10 groups and assign a net annual rate of

loss per 100,000 acres, exclusive of that caused by

catastrophes, to each group (table 50). Next, on

the assumption that one such catastrophe as the

great Tillamook fire of 1933 might be expected

each 30 years and that it would destroy on the

average approximately 150 million feet of timber

on about 4,500 acres annually, catastrophe loss

rates were computed for the saw-timber types and

added to the rates previously calculated for ordinary

fire losses.

A future net loss from wind throw of 75 million

board feet annually was assumed and was converted

to an acreage basis by using average-stand-per-acre

figures for the types in which such loss occurs,

derived from inventory check-cruise data. The
result was about 1,400 acres per year. The future

loss from the hemlock looper was assumed to be 60

million board feet, or 1,200 acres annually. This

loss will probably occur exclusively in the hemlock

saw-timber type (type 14).

Future depletion from cutting as shown in table

20 for the entire region was prorated to individual

survey units on the basis of past cutting and amount
of saw timber available for future cutting in the

units. The total future cut assumed for each unit

was' prorated to type groups and the acreage cut of

each type group calculated for national-forest land

and other land separately. Average volume per

acre as determined for each type group from inven-

tory check-cruise data was used to estimate future

cutting depletion. In so doing allowance was auto-

matically made for logging waste.

Acreage depletion from fire, wind throw, and

insect losses, computed as previously explained for

each of the three decades, was converted to board-

foot volume, by use of stand-per-acre values com-

puted separately for each unit's national-forest land

and other land. These estimates were combined

with cutting estimates for corresponding decades to

give the total assumed future depletion from all

causes (table 50). They were later used in con-

junction with growth data to estimate inventories

for 1943, 1953, and 1963.
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Forest Growth
10

-»> -«4-

WHEN conclusions had been reached regard-

ing the extent of the forest capital of the

Douglas-fir region and the rate at which it

is being depleted, the next step in the survey was to

calculate the rates at which this forest capital is

being and might be replenished by growth.

In general, the forest stands of the region may be

divided into two categories—those in which there is

net volume growth and those in which growth is off-

set by mortality and decay. It was assumed in the

survey that net increment in stands between the ages

of 160 and 300 years is balanced by net loss in older

stands, and estimates of growth were therefore re-

stricted to stands not more than 160 years of age (2).

Because most of the growing stands are even-

aged, growth in all stands was calculated on the

basis of growth in even-aged stands and average

ages were assigned to the small areas of uneven-aged

stands.

Briefly, growth was calculated by applying rates

to areal statistics of type, age, stocking, and site

obtained in the inventory phase of the survey.

Classification of forest lands and stands by these

variables is described in pages 14 to 38.

Table 21 shows what percent of the 11 million

acres of growing stands in the region is occupied by

each of five type groups. The conifer stands total

10 W. H. Meyer devised the methods used in computing

growth values and directed the computational work. P. A.

Briegleb is the author of the text of this section. Previous

publications presenting results of the growth phase of the

forest survey are (1) the station's Forest Research Notes

No. 17, Pulpwood Resources of Western Oregon and West-

ern Washington, which includes some growth data for stands

of pulpwood types, and (2) its Forest Research Notes No. 20,

Forest Growth in the Douglas-Fir Region, which gives de-

tailed growth statistics by broad ownership class for each

unit and county of the region and briefly discusses the growth

study and its results.

Table 21.

—

Composition of growing stands, in terms of total area

occupied

Type group
Conifer
types

All types

Douslas-fir. _.

Percent

85.2

9.2

1.9

3.7

Percent

76 .5

Spruce-hemlock. _ __ 8 3

Ponderosa pine. 1.7

Other conifers. . 3 4

Total conifers 100.0 89 9

Hardwood. . 10 1

Grand total inn n

nearly 9 acres to 1 of hardwoods, and approxi-

mately 85 percent of them, by area, are of types in

which Douglas-fir predominates.

Growth rates derived from standard Douglas-fir

yield tables (12) were applied to all growing conifer

stands, in the belief that application of these rates

to stands of types other than Douglas-fir would lead

to adequate, conservative estimates. Findings of

the recently completed study of spruce-hemlock

yield in the region (13) indicate that spruce-hem-

lock forests (fig. 16) usually produce materially

greater volumes than would be estimated by use

of the Douglas-fir yield tables. Because of the rela-

tively small extent of growing spruce and hemlock

stands, however, the procedure employed resulted

in no serious underestimate of forest growth in the

region as a whole. Analysis of results of the

recently completed study of ponderosa pine yield

(14) indicates that application of the Douglas-fir

growth rates as modified for survey use to ponderosa

pine stands has resulted in estimates satisfactory for

the present purpose.

For application to actual stands the yield-table

growth rates were reduced by the ratios of actual
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stocking (p. 10) to normal stocking. 11 According to

results of previous investigations (72, 75), under-

stocked stands tend to approach normality, at a

relatively slow rate where understocking is due

principally to holes or gaps in the stand, and at a

relatively rapid rate where it is due principally to

wide spacing of the trees. Understocking in the

forests as mapped in the survey is due primarily

to the presence of gaps in the stands too small to be

mapped on the scale adopted, and only secondarily

to wide spacing of trees. The fact that no allow-

ance was made for improvement of stocking with

time contributes another element of conservatism

to the growth estimates.

The growth rates used for the hardwood types

were derived from an empiric yield table based on

field sampling done as a part of the forest survey

of Lewis County, Wash.

The growth rates used are rates of net growth;

that is, they represent stand increment due to

growth of merchantable-sized trees and to the pass-

ing of small trees into the merchantable-size class

minus volume lost through normal tree mortality.

Because the yield tables from which the rates were

derived show only volume in living trees at 10-year

age intervals, they do not include the growth in

trees that under present practices are lost through

suppression but that could be utilized through

intermediate cuttings and thinnings. Hence, in-

tensive forest management would result in realiza-

tion of growth greater than is indicated by the

survey calculations.

Kinds of Growth Calculation Made

In this project four kinds of volume growth

calculation were made: (1) Current annual growth,

the annual increment of stands in their present

condition; (2) realizable mean annual growth, an

approximation of the growth that will actually

occur in the future under forest practice as main-

tained in the past; (3) potential annual growth,

11 A normal stand, or fully stocked stand, is one that, so

far as any practical consideration is involved, utilizes its site

completely, that is, represents the full productive capacity

of the land on which it is growing. Normality of stand is

determined not only by number of trees per acre but also by

spacing of trees. The condition referred to as normal stock-

ing is not maximum stocking.

Figure 16.

—

Second-growth western h

stand approximately 80 years of age.

within a few miles of tidewater

mlock and Sitka spruce

This type is found only

the average annual growth that could be obtained

on the whole of the region's commercial forest land

through intensive forest practice; and (4) periodic

growth, the estimated growth within a given

interval—in this study, 10 years. The predomi-

nance of conifers in the forests of the region has been

previously pointed out. Although 10 percent of

the growing stands are hardwood, less than 2 per-

cent of the total area of forest land is true hardwood

site and only a little more than 1 percent oak-

madrone woodland site. In addition, much of the

hardwood site is considered potential agricultural
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land and probably considerable portions of such

land will be shifted from forest to farm use in the

future. Consequently, in the growth phase the

hardwood stands were considered only in the cur-

rent growth calculation. Results of the periodic

growth calculation, made in order to estimate

board-foot timber inventories as of the years 1943,

1953, and 1963, are not discussed here but are

included on page 150.

In the growth phase as in the inventory phase,

volume estimates were made in cubic feet and in

board feet (for detailed specifications see p. 7).

Periodic growth was computed on the basis

of the current board-foot utilization standard

only, as a means of estimating future board-foot

inventories. In anticipation of more intensive

forest utilization in the future, realizable and

potential annual growth were also computed

according to another standard, board feet for all

trees 11.1 inches d. b. h. or more estimated in

16-foot logs to 8-inch top, Scribner rule. Board-

foot growth rates were reduced 5 percent for

breakage and defect.

Current Annual Growth

Estimates of current annual growth, the annual

increment of stands in their present condition, were

based on acreages of growing types as found in

1933. This is the only one of the four kinds of

growth calculation that does not involve estimates

of future changes in condition and extent of forests.

An estimate of current annual growth should not

be used as a basis for any estimate of volume at a

future time; it cannot remain valid for more than a

short period. It does not show the potential

productivity of the land, and it does not show the

growth realizable over long periods such as are

involved in management plans for large forest

areas.

Current annual growth in the region totals 917

million cubic feet, or 2.4 billion board feet, Scribner

log scale, of which 886 million cubic feet or 2.3

billion board feet is occurring in conifer stands

(table 22).

Immature conifer stands occupy 9.9 million acres,

or 38 percent of the commercial conifer forest land

of the region. In cubic feet their annual increment

amounts to only 0.66 percent of the region's total

conifer timber stand; in board feet, only 0.42

percent.

Western Oregon, having a greater acreage of

rapid-growing immature stands than western

Washington, is producing 56 percent of the

region's cubic-foot growth and 62 percent of its

board-foot growth.

The three Puget Sound units contain 30 percent

by area of the conifer second growth in the region

and have 22 percent of the region's annual conifer

board-foot growth and 28 percent of its cubic-foot

growth. The two Oregon coast units, though con-

taining only 14 percent of the region's conifer

second-growth area and having approximately a

commensurate amount of its current cubic-foot

growth (16 percent), have 25 percent of its board-

foot growth. This is due to the relatively large

proportion of sawlog-size stands among the grow-

ing forests on the Oregon coast, there being great

areas of advance second-growth timber now about

80 years old.

Table 23 shows the species distribution of cur-

rent annual growth in conifer stands. For the

region as a whole, approximately three-quarters

of the growth is of Douglas-fir and about one-fifth

is of the pulpwood species. Notable departures

from the regional averages are found in the Grays

Harbor unit, where nearly two-thirds of the growth

is of pulpwood species and less than one-third is of

Douglas-fir. In the Rogue River unit, other

species (in this instance principally ponderosa

pine) are making more than one-third of the total

current growth, both in cubic feet and in board

feet.

The growing stands as a whole compare favorably

in physical accessibility with the virgin stands of

the region that are now being logged; but because

their quality is, in general, much poorer, thev are

lower in current economic availability. However,

the immature stands are growing rapidly in volume
and in value and should not be logged at this time.

Of greater import than their current economic

availability is their potential availability. It is es-

timated that approximately 90 percent of such

stands as a whole is either economically or poten-

tially available.

Very little of the current net increment is being

added to the large or clear stems that provide the
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bulk of the current sawlog production. Of the total

net board-foot growth in the region one-third is in

stands less than 22 inches d. b. h., approximately

one-half in stands 22 to 30 inches d. b. h., and less

than one-fifth on trees 32 or more inches d. b. h.

Survey data indicate that current annual growth

is about 28 percent of total annual depletion of

trees of sawlog size. However, such a direct com-

parison may be misleading in a region of extensive

virgin forests in which growth is offset by mortality

and decay. Such a rate of cutting in excess of

growth may be justified until the large area of

mature and overmature timber stands is converted

to growing stands. The present growth of the

region's forests would have been much less if exten-

sive old-growth stands had not been destroyed by
fire about the middle of the last century and re-

placed by thrifty growing stands which are now

Table 22.

—

Current annual growth 1 in the Douglas-fir region, 1933

Conifer types 2 Hare wood types 3 Total

District and unit

Area
Current annual

growth
Area Current annual

growth
Area Current annual

growth

Puget Sound:

North Puget Sound _-

Acres

786, 635

1. 412, 220

742, 095

Million
cubic feet

61

101

83

MiUicn
board feet

114

127

261

Acres

134, 252

104, 458

35, 730

Million
cubic feet

5

3

2

Million
board feet

7

6

2

Acres

920, 887

1, 516, 678

777, 825

Million
cubic feet

66

104

85

Million
board feet

121

Central Puget Sound 133

South Puget Sound. . 263

Total 2, 940, 950 245 502 274, 440 10 15 3, 215, 390 255 517
£s

Grays Harbor.. 553, 719 62 165 61, 193 2 3 614,912 64 168

Columbia River:

Columbia River, Wash.. 899, 740

1,087,619

85

105

222

156

20, 538

65. 716

1

2

3

3

920, 278

1, 153, 335

86

107

225

Columbia River, Oreg. 159

Total 1,987,359 190 378 86, 254 3 6 2, 073, 613 193 384

Willamette River . . 1, 683, 674 166 422 121, 207 3 5 1.804.881 169 427

Oregon coast:

North Oregon coast . 613, 596

765, 741

64

76

283

297

226, 363

119, 484

6

3

40

3

839, 959

885, 225

70

79

323

South Oregon coast __ 300

Total 1, 379, 337 140 580 345, 847 9 43 1, 725, 184 149 623

South Oregon:

TJmpqua River . _ 921, 590

449, 993

51

32

246

17

77,118

151, 507

1

3 (<)

998, 708

601, 500

52

35

246

Rogue River _ . 17

Total 1, 371, 583 83 263 228. 625 4 w 1,600,208 87 263

Regional total 9, 916, 622 886 2,310 1, 117, 566 31 72 11,034,188 917 2,382

Summary by districts:

Puget Sound
Percent

29.7

5.6

20.0

17.0

13.9

13.8

Percent

27.7

7.0

21.4

18.7

15.8

9.4

Percent

21.7

7.1

16.4

18.3

25.1

11.4

Percent

24.6

5.5

7.7

10.8

30.9

20.5

Percent

32.3

6.4

9.7

9.7

29.0

12.9

Percent

20.8

4.2

8.3

7.0

59.7

Percent

29.1

5.6

18.8

16.4

15.6

14.5

Percent

27.8

7.0

21.2

18.3

16.2

9.5

Percent

21.7

Gravs Harbor . 7.1

Columbia River 16.1

Willamette River 17.9

26.2

South Oregon . 11.0

Regional total . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1 Growth in cubic feet is shown for the portion of the stem of all trees 5.1 inches d. b. h. or more between the stump and a top 4 inches in diameter

inside bark, exclusive of bark and limb wood. Growth of conifers in board feet is shown for all trees 15.1 inches d. b. h. or more, estimated in 32-foot logs

to 12-inch top, Scribner rule. Growth of hardwoods in board feet is shown for all trees 11.1 inches d. b. h. or more, estimated in 8-foot logs to 10-inch top,

Scribncr rule.

2 Data are shown only for stands 160 years or less in age, on commercial conifer forest land.

3 Data shown are totals for hardwood timberland (type 31) and oak-madrone woodland (type 4). Data for north Oregon coast include 182,060 acres

of potential conifer forest land temporarily occupied by hardwoods, and those for south Oregon coast include 14,520 acres of such land.

4 Less than H million board feet.
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Table 23.

—

Species distribution of current annual growth in

conifer stands 1 of the Douglas-fir region

CUBIC-FOOT GROWTH

Unit
Douglas-

fir

Balsam firs,

hemlocks,
and spruces

'Cedars"
and other
species

Puget Sound units:

North Pueet Sound -

Percent

66

74

88

Percent

27

22

9

Percent

4

3

Total 77 19 4

31 63 6

Columbia River units:

78

73

21

26

1

1

Total . -- 75 24 1

82 17 1

Oregon coast units:

77

82

22

11

1

7

Total - 80 16 4

South Oregon units:

88

57

6

6

6

37

Total 76 6 18

75 21 4

BOARD-FOOT GROWTH

Puget Sound units:

Xforth Pngpt Sound 62

69

88

30

25

9

8

6

3

Total 77 18 5

32 62 6

Columbia River units:

78

73

21

25

Total 76 23

85 14

Oregon coast units:

82

82

17

11South Oregon coast-

Total 82 14

South Oregon units:

Umpqua River 88

58

6

5

6

Rogue River.- 37

Total. 86 6 8

77 19 4

1 On commercial conifer forest land.

producing most of the board-foot growth. As the

old-growth timber is harvested and replaced by

voung stands, growth will increase. More signifi-

cant are the comparisons between depletion and

realizable mean annual growth and between deple-

tion and potential annual growth.

It is particularly significant, however, that the

timber depletion of the region is principally in the

high-quality material and that the volume being

added by growth is of relatively poor quality.

Hence the spread between current growth and de-

pletion is much greater on a value than on a volume

basis. In this connection it should be borne in

mind that the successful application of selective

timber management might greatly increase the

average quality of the net volume increment.

Hardwood stands occupy 1.1 million acres and

are making an annual growth of 31 million cubic

feet or 72 million board feet. These totals each

represent 3 percent of the region's total current

growth.

Realizable Mean Annual Growth

The computation of realizable growth assumes a

uniform rate of growth to assumed age at depletion.

It prorates and credits the estimated growth of

every stand, whether present or prospective, to the

whole of its estimated life.

Although the concept of realizable mean annual

growth is not entirely new, the present technique

for computing such growth, which is explained in

detail in the Appendix, is original and the term

"realizable mean annual growth" is believed to

have been used for the first time in connection with

the growth phase of the forest survey of this region.

Results of Computation

If the present trends of depletion by cutting, fire,

and other factors continue and if cutting and other

depletion factors affect forest conditions in the

future in the same manner as they have in the past,

the realizable mean annual growth in the region

for the decade that began with 1933 amounts to

733 million cubic feet or 3.3 billion board feet. The
expected conversion of additional areas to second-

growth conditions increases the realizable mean
annual growth for the decade 1943-52 to 953 mil-

lion cubic feet or 3.9 billion board feet. Further
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expected conversion from nongrowing to growing

types increases the estimated annual growth for the

decade 1953-62 to 1,060 million cubic feet or 4.1

billion board feet. Detail for the various units is

given in table 24. Improved forest management

could further increase realizable mean annual

growth considerably.

Realizable growth in board feet for the decade

1933-42 is greater than current growth for every

unit except the Umpqua River unit, and for the

region as a whole is 43 percent greater. In the

Umpqua River unit current board-foot growth is

greater than realizable growth for the first decade

because in 1933 many of the growing stands were

at an age at which current annual growth in board

feet was greater than the average annual increment

for the assumed life of the stands. In following

decades, as more nongrowing old-growth timber

stands are assumed to be converted to growing

stands, realizable growth increases and exceeds

current growth in this unit as well as in the others.

The same explanation applies to the fact that cur-

Table 24.

—

Realizable mean annual growth l of conifers of indicated diameter range in the various survey units of the Douglas-fir

region, by decades

Unit

5.1+ inches d. b. h. 11.1+ inches d. b. h. 15.1+ inches d. b. h

1933-42 1943-52 1953-62 1933-42 1943-52 1953-62 1933-42 1943-52 1953-62

Puget Sound units:

North Puget Sound

Million
cubic feet

56

100

66

Million
cubic feet

72

140

88

Million
cubic feet

79

154

102

Million
board feet

336

515

418

Million
board feet

413

705

527

Million
board feet

442

780

594

Million
board feet

213

309

314

Million
board feet

254

401

378

Million
board feet

266

Central Puget Sound

South Puget Sound..

435

409

Total _- 222 300 335 1,269 1,645 1,816 836 1,033 1, 110

Grays Harbor 59 84 98 354 485 550 261 344 377

Columbia River units:

74

90

94

119

103

128

462

541

562

675

599

711

328

344

380

418

394

Columbia River, Oreg. 433

Total 164 213 231 1.003 1.237 1.310 672 798 827

Willamette River . 118 142 162 797 906 980 559 613 R42

Oregon coast units:

North Oregon coast s 53

58

71

73

79

82

402

427

491

489

511

530

316

343

370

377

378

South Oregon coast 3 . 396

Total 111 144 161 829 980 1.041 659 747 774

South Oregon units:

Umpqua River 37

22

42

28

45

28

288

135

307

153

316

153

240

79

248

86

250

86

Total 59 70 73 423 460 469 319 334 336

Regional total_ 733

Percent

30.3

8.0

22.4

16.1

15.1

8.1

953

Percent

31.5

8.8

22.4

14.9

15.1

7.3

1,060

Percent

31.6

9.2

21.8

15.3

15.2

6.9

4,675

Percent

27.2

7.6

21.5

17.0

17.7

9.0

5,713

Percent

28.8

8.5

21.6

15.9

17.2

8.0

6,166

Percent

29.5

8.9

21.2

15.9

16.9

7.6

3,306

Percent

25.3

7.9

20.3

16.9

19.9

. 9.7

3,869

Percent

26.7

8.9

20.6

15.9

19.3

8.6

4,066

Summary by districts:

Puget Sound... ..

Percent

27.3

Grays Harbor 9.3

Columbia River.. 20.3

Willamette River . 15.8

Oregon coast 19.0

South Oregon. 8.3

Regional total.. 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1 Growth that, according to the calculations described in the text, may be expected if growth and depletion trends revealed by the survey continue

through the designated period. Growth shown for trees 15.1 inches d. b. h. or more was calculated by estimating volumes in 32-foot logs to 12-inch top,

by Scribner rule. That shown for trees 11.1 inches d. b. h. or more was calculated by estimating volumes in 16-foot logs to 8-inch top, by Scribner rule.

! Data exclude growth on 182,060 acres of potential conifer forest land temporarily occupied by hardwoods (type 31).

3 Data exclude growth on 14,520 acres of potential conifer forest land temporarily occupied by hardwoods (type 31).
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rent cubic-foot growth is greater in every unit than

realizable cubic-foot growth for the first decade

and that realizable growth in cubic feet gradually

increases, exceeding current growth in the second

decade in all but four units and in the third decade

in all but three units. In the Rogue River unit,

realizable growth in board feet is approximately

the same in the third decade as in the second. It

was assumed that in this unit greater depletion of

stands increasing rapidly in board-foot volume

would occur in the third decade.

Interpretation of Results

^Vhere extensive areas of very young growing

stands and nongrowing virgin stands are involved,

as in the Douglas-fir region, this type of growth

computation clearly demonstrates that even with-

out any marked increase in the intensiveness of for-

estry practice, future forest growth may be expected

to exceed current growth as of 1933 by a consider-

able margin.

The next logical question is. What value can

realizable growth be expected to approach? The
detailed computation was carried forward only

three decades because to have carried it further

would have involved great additional labor and

highly speculative assumptions regarding deple-

tion and standards of forest practice and utilization,

but an appraisal was made of the end result of simi-

lar computations for decades succeeding 1963.

The computation of realizable mean annual

growth, if carried forward, would lead to estimates

of growth for approximately 100-year rotation on

80 percent of the commercial forest sites at a stock-

ing of 55 percent of normal. Hence an approxima-

tion of its end result may be extrapolated by apply-

ing normal yield table rates for the commercial

conifer forest sites under the stated assumption re-

garding stocking. This operation indicates an ulti-

mate value of 4.5 billion board feet at the current

standard of measurement and one of 7.4 billion

board feet at the more intensive standard used in

these growth calculations.

Potential Annual Growth

Potential annual growth is the average annual

increment that could be obtained on the whole of

the region's commercial forest land through inten-

sive forestry practice. It could be achieved only

after years of careful and effective forest-land man-
agement. As here computed potential growth does

not represent the maximum increment obtainable;

the theoretical ultimate value of increment has

been substantially reduced (25 percent) to allow

for a certain amount of understocking and nonuse

of forest land believed inevitable. In computing it

all the commercial conifer forest land was assumed

to be occupied by immature stands, averaging 75

percent of normal stocking, with all age classes up

to technical rotation age, approximate age of maxi-

mum mean annual growth, equally represented.

Stocking in excess of this adjusted standard can be

found throughout the region's natural forests, uni-

formly over areas of several thousand acres. The
mean annual growth rate for each site-quality class

was multiplied by the corresponding acreage, and

the sum of the resulting products is the estimated

potential annual growth 12 (table 25).

Lands in the region capable of producing com-

mercial conifer forests total about 26.1 million

acres. These lands have the capacity to produce

annually, under intensive sustained-yield forest

management, 2.8 billion cubic feet of wood. Ex-

pressed in board-measure content of sawlogs from

trees 15.1 inches d. b. h. or larger, the potential

annual growth totals 8.2 billion board feet, log

scale, Scribner rule; in board-measure content of

all trees 11.1 inches d. b. h. or larger, it comes to

12.6 billion board feet, log scale. Scribner rule.

Of the region's total potential growth, 28 percent

is contained in the three Puget Sound units and 16

percent in the two Columbia River units.

Areas of site-quality classes I and II include less

than one-third of the region's commercial conifer

forest land, but nearly one-half of its potential for-

est productivity (fig. 17). Less than one-tenth of

the region's growth capacity is in site-quality

classes IV and V, even though lands of these classes

compose more than one-quarter of the commercial

conifer forest land area.

Almost one-third of the commercial forest land

in the region is within national forests; but because

of relatively low site quality, these national-forest

''The rates used in making these calculations, and the

corresponding approximate rotation ages, are shown in

table 55.
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Table 25.

—

Potential annual growth 1 of conifers of indicated diameter range in the Douglas-fir region, by survey units

' On commercial conifer land. Calculated at annual growth rates shown in table 22.

2 Growth estimated by Scribner rule in 16-foot logs to 8-inch top.

3 Growth estimated by Scribner rule in 32-foot logs to 12-inch top.

4 Data include growth on 182,060 acres cf potential conifer forest land temporarily occupied by hardwoods (type 31).

5 Data include growth on 14,520 acres of potential conifer forest land temporarily occupied by hardwoods (type 31).

6 Data exclude gro%vth on 6,510 acres of pine woodland (type 5J4) considered noncommercial forest land.

Trees 5.1+
inches
d. b. h.

Trees 11.1+
inches 2

d. b. h.

Trees 15.1+ inches d. b. h , 3

Unit
Total
growth

D istribution by site quality class-

I II III IV V

Puget Sound units:

North Puget Sound .

Million
cubic feet

224

363

196

Million
board feet

981

1,605

940

Million
board feet

609

1.012

652

Percent

0.7

2.2

7.2

Percent

32.1

35.1

60. 1

Percent

50.5

49.2

29.7

Percent

16.4

12.8

3.0

Percent

0.3

Central Puget Sound - - - - .7

Total ... - - - 783 3,526 2.273 3.2 41.5 43.9 11.0 .4

264 1,297 933 14.3 71.6 11.8 2.2 . 1

Columbia River units:

Columbia River, Wash _ 204

247

924

1,119

604

732

1.5

3.4

47.4

49.9

42.1

36.2

8.6

9.9

.4

.6

Total 451 2.043 1,336 2.5 48.9 38.8 9.3 .5

Willamette River... 424 1.918 1.238 1.0 26.7 68.0 3.8 . 5

Oregon coast units:

185

226

904

1,077

644

741

8.2

5.4

71.2

56.3

19.5

35.6

1.0

2.7

.1

Total . 411 1,981 1,385 6.7 63.2 28.1 1.9 . 1

South Oregon units:

229

197

.990

820

603

476

1.2

2.9

25.7

14.3

55.0

55.0

17.4

26.8

.7

1.0

Total . 426 1,810 1.079 2.0 20.7 55.0 21.5 .8

2,759 12, 575 8,244 4.4 44.8 41.9 8.5 . 4

Summary by districts:

Puget Sound.. _

Percent

28.4

9.6

16.3

15.4

14.9

15.4

Percent

28.0

10.3

16.2

15.3

15.8

14.4

Percent

27.6

11.3

16.2

15.0

16.8

13.1

Columbia River ._ - .. ...
Willamette River . - .

100.0 100.0 100.0
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lands have little more than one-fifth of the region's

potential forest productivity.

Forest lands reserved from cutting have about 3

percent of the timber-growth capacity of the region.

Additional withdrawal of forest lands from com-

mercial use may be anticipated, and all such clos-

ure will correspondingly decrease the effective

growth capacitv of the region. The extent of this

decrease is of course dependent upon the area and

character of the lands withdrawn.

The species-group distribution of current annual

growth as shown in table 23 is some indication of

that of potential growth. Under prevailing meth-

ods of forest management and for the region as a

whole, probably about three-fourths of the poten-

tial growth can be assigned to Douglas-fir and one-

fifth to the pulpwood species. These proportions

could of course be materially altered by changes in

forest management. Clear-cutting favors Douglas-

fir, while partial cutting tends to increase the per-

cent of western hemlock, western redcedar, the

balsam firs, and other tolerant species in the stand.

Comparison of Current, Realizable, and

Potential Growth

Comparison of the growth calculations described

is facilitated by table 26.

In 1933, growing stands occupied 38 percent of

the total commercial conifer land. The increment

in such stands, however, was but 32 percent of the

potential growth in cubic measure and 28 percent

of that in board measure. This discrepancy be-

tween increment and area involved is due partly to

differences in age-class distribution, but principally

to the lower average stocking of current immature

stands (62 percent of normal) compared with that

assumed for the potential growth calculation (75

percent of normal). Differences in site on the

areas involved are slight; the average site on the

area that supported growing stands in 1933 is

virtually equivalent to that of the entire commer-

cial conifer area.

Although the end result of realizable growth is

based on 80 percent of the commercial conifer land,

the calculated end increments are but 55 to 59

percent of corresponding potential increments.

This is due principally to the lower average stock-

Table 26.

—

Comparison of current annual, realizable mean annual,

and potential annual conifer growth in the Douglas-fir region

Area in-

volved

Increment on trees

—

Kind of annual growth cal-

culation and period 5.1+
inches
d. b. h.

11.1+
inches

d. b. h.i

15.1+
inc-he*

d. b. h. i

Current. 1933

Thousand
acres

9,917

12, 132

13, 195

14. 193

20,907

26, 134

Percent

38

80

HUlion
cubic feet

886

733

953

1,060

1, 575

2,759

Percent

32

57

Million
board feet

Million
board feet

2,310

Realizable:

1933^2.. 4,675

5,713

6, 166

7,400

12,575

Percent

3,306

1943-52 3,869

1953-62 4,066

End values, _ . 4,500

Potential.. 8,244

Summary in terms of poten-

tial values:

Current, 1933

Percent

28

Realizable (end values) .

.

59 55

1 Calculated by estimating volume in 16-foot logs to 8-inch top, by
Scribner rule.

! Calculated by estimating volume in 32-foot logs to 12-inch top, by
Scribner rule.

ing, 55 percent of normal, assumed for the realiza-

ble increment in contrast with the 75 percent of

normal stocking on which the potential growth

calculation is based. Slight differences are also

due to the rotations assumed. For the realizable

calculation a constant 100-year rotation was as-

sumed, while the potential-growth calculation is

based on technical rotations (table 55).

Under ideal forestry practice all the forest land in

the region should be supporting either virgin or

growing stands. However, of the area not now
occupied by virgin stands, only 70 percent is sup-

porting growing stands of one sort or another, and

for this area as a whole current growth is but 58

percent of the potential in cubic measure and 51

percent in board measure. Opportunity for in-

creasing forest growth in the region is therefore

obvious.

Trends in Future Forest Increment

If Present Forest Practice Continues

If forest practice neither improves nor declines,

annual growth may be expected to increase gradu-

ally from 2.3 billion board feet as of 1933 toward a

maximum of 4.5 billion board feet. The rate of

this increase and the date at which the maximum
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may be attained are of course de-

pendent on the rate at which cutting

proceeds, the type of stands in which

it is concentrated, and the effective-

ness of fire protection.

If Forest Practice Becomes More Intensive
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The maximum average annual

growth attainable under present

standards of utilization and inten-

siveness of forest practice (4.5 billion

board feet) is but little more than

half the annual volume depletion the

forests of the region have undergone

in the recent past. Thus, the extent

to which growth can be increased

through improved forest practice will

be a controlling factor in determ-

ining the level at which forest industry

can be continuously maintained,

assuming reasonable stability of

demand.

By increasing the rotation assumed

for realizable mean annual growth

(100 years for all sites) to the tech-

nical rotation ages (ranging from

100 to 200 years, depending on site),

the end value of realizable growth,

based on a 55-percent stocking of 80

percent of commercial conifer sites,

would be increased from 4.5 to 4.8

billion board feet. Obviously growth

could be further increased by extend-

ing the timbered area and raising

stocking to a greater percentage,

through increased efficiency of fire

control, seeding and planting of devastated

sites, interplanting on poorly stocked sites, and

adoption of logging methods that will insure prompt

and adequate regeneration for cut-over areas. By

increasing the average stocking of forest sites, mean
annual increment for the region could be increased

to the estimated potential annual total of 8.2

billion board feet, which assumes average stocking

of all forest sites at 75 percent of normal, the esti-

mated maximum attainable over extensive areas.
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Figure 17.
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Distribution of potential annual conifer growth (by Scribner rule, in

32-foot logs to 72-inch top) of trees 15.1 inches d. b. h. or more on commercial forest

land in the Douglas-fir region, by survey unit and site class

From the foregoing computations of board-foot

growth it is obvious that if the more intensive forest

practice and higher standard of utilization were

adopted, about 50 percent more material could be

obtained from growing stands than is obtained

under the present standard. The reductions in

technical rotation age that would be effected by

this change are indicated in table 55.

Under existing market conditions, increased

yields through utilization of material cut in thin-
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ning operations can be realized economically only

in extraordinary cases. They are dependent upon

standards of utilization much more intensive than

the prevailing average, and at present possible

onlv on a few of the most accessible operations near

adequate pulpwood, piling, or fuel-wood markets.

The extent to which yield can be increased when

opportunity is afforded for thinnings varies with

utilization standard or type of product, as well as

with site quality and with age and density of stands.

Analysis of the normal mortality rates of Douglas-

fir stands reveals that ultimately increase in yield

resulting from thinnings may approximate one-

third of the cubic-foot yields shown in the pub-

lished tables.

If Selective Cutting Is Widely Employed

A revolution in logging methods is now taking

place in the Douglas-fir region. The steam-

donkey, high-lead method, which is associated

with clear cutting, is giving way to the crawler-

tractor method, which facilitates selection in cut-

ting. If selective cutting came into practice on a

wide scale as a result of this change in logging pro-

cedure, the total increment in succeeding stands

would probably be somewhat different from that

assumed in this discussion, which applies specifi-

cally to the even-aged second-growth stands that

develop after clear cutting. Whether the incre-

ment of a given forest would be greater or less, or of

improved quality, and whether the species compo-

sition would be altered, would depend largely on

what kind of selective cutting was practiced.

Changes in prospective growth that might be

brought about by substitution of different kinds of

selective cutting for clear cutting are as follows:

AREA-SELECTION CUTTING

If the selective cutting were predominantly in

the nature of area selection, no material change in

potential growth would be effected. In the long

run, the growth on a series of patches clear cut in

an operation of this sort would be about the same

as that on a continuous clear-cut area of the same

acreage. The proximity of an adequate seed sup-

ply, almost always assured under this system,

would favor prompt, denser, and more uniform

regeneration.

ZERO-MARGIN CUTTING OR "CREAMING"

If the selective cutting were predominantly zero-

margin cutting, which takes all the trees of positive

value and leaves the trees of minus value, the re-

sults of the change would probably vary widely.

In some stands, such as the decadent even-aged

Douglas-fir occurring on much of the privately

owned forest land, such cuttings would frequently

leave only defective and malformed trees, or sup-

pressed trees of inferior species, which might pro-

duce little or no net growth and would be likely to

cast too much shade to permit establishment of

reproduction of desirable species; in this case less

usable increment would become available than

following clear cutting and full restocking. In

other kinds of stands—for example, certain two-

story stands—zero-margin selection would remove

only scattered veterans and leave well-stocked,

thrifty stands; in such cases, growing stock that

would otherwise have been wasted would be pre-

served and many years' growth would be saved.

In the many kinds of stands intermediate between

these two, substitution of zero-margin selection

would probably have widely varying effects on

growth.

LIGHT, FREQUENT CUTTING

If the selective cutting prevailingly took the form

of light cuts made at relatively short intervals and

leaving well-distributed stands of thrifty trees

—

such cutting as is consistent with continuous forest

management and is now being practiced experi-

mentally in certain forest types—the reserve stand

could be expected to produce a mean annual

volume increment comparable in amount and

greatly superior in quality to that of a normal

forest composed of even-aged stands. To the ex-

tent, therefore, that this was done, selective cutting

could be expected to result in greater realizable

growth, particularly board-foot growth, over the

whole forest area in the succeeding few decades

than the method assumed in this report.

SECONDARY CONSIDERATIONS

Under selective cutting the fire hazard might be

considerably different from what it is under clear

cutting. If the selective cutting were light it might

make possible better fire control: if heavy, it might
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have the opposite effect. Fire is the most potent

factor in causing understocking and preventing

satisfactory growth after logging.

Every managed forest having normal distribu-

tion of age classes, whether composed of even-aged

stands or of uneven-aged stands, would probably

produce about the same volume of wood per acre,

site for site, under a selective-cutting as under a

clear-cutting system of management, except as

standards of utilization or the practicability of

thinnings might vary. Under selective cutting the

product would, however, average higher in quality.

For example, the supply of high-quality old growth

would be exhausted much less quickly and more of

such timber would be produced. This should re-

sult in better utilization and therefore in greater

net utilizable growth. Selective cutting might

also result in utilization, through thinnings, of

much material that would otherwise be lost. On
the other hand, it might result in a higher per-

centage of tolerant species in the stand.

It may be concluded that widespread substitu-

tion of selective cutting for clear cutting would

affect the volume and value increment on some

areas favorably, on others unfavorably, and on

others not at all. For the region as a whole, the

effect of the change would depend on what type of

selection predominated. If liquidation remained

a controlling factor, the change would probably not

alter materially the growth estimates herein pre-

sented. If large areas were carefully selectively

logged under a system of light cuts at frequent

intervals, realizable growth measured in board feet

during the next few decades should substantially

exceed the estimates presented.

Summary

Under prevailing methods of management the

forests are being depleted of high-quality volume,

the comparatively small volume being added by

growth is of relatively poor quality, and no ma-
terial improvement in quality of forest growth can

be anticipated. Such increase in volume incre-

ment as may be expected without change in forest

practice is small in comparison with that needed

to support forest industries continuously at present

levels. Although at the present time and for the

region as a whole the relation of cut to permanent

production capacity is apparently fairly rational

it decidedly is not so for individual units. Cutting

has been irregularly distributed, the best-quality

stands and the most accessible stands being taken

first. In several units, notably the Grays Harbor,

Puget Sound, and Columbia River units, the

present rate of cutting exceeds that allowable under

sustained-yield management, while in Oregon

outside of the Columbia River unit an increased

cut could be sustained.

65



FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Forest Protection

-&$—
THE forests of the Douglas-fir region are par-

ticularly subject to devastating fires—more so

than those of most of the other forest regions

of the United States (fig. 18). The dry summer

climate, the predominance of resinous trees, and

the great volume of inflammable material all com-

bine to create an acute fire hazard. During the

past 25 years this hazard has increased greatly.

The area of the inflammable types, such as cut-over

land, has become much larger. Increases in mile-

age of roads, in motor travel, and in population, and

the opening of hitherto inaccessible areas to settlers

have added to the number of forest users and thus

increased the possibilities of fires starting. In-

creased logging has left great areas of hazardous

debris exposed to the drying effect of sun and wind.

Lightning storms, as well as human activity in many
forms, are ever present to start fires. In critical

weather a spark from a logging engine, a land-

clearing operation, or the cigarette of a passer-by is

sufficient to account for a major conflagration.

Under these circumstances systematic fire protec-

tion is essential both to prevent fires which human
agencies start and to hold to a minimum the dam-

age that fire may do.

Organized fire protection has made great prog-

ress in the Douglas-fir region in the last two dec-

ades. Presumably, all forest land in the region is

now protected against fire. Formerly, saw-timber

areas were protected intensively while cut-over land

received very little protection. In the past few

years, however, particularly since the establishment

of the Civilian Conservation Corps, protection of

all lands has been strengthened considerably.

Federal, State, and private protective agencies

cooperate closely, and together are responsible for

-4&r

the protection of all forest lands. Where there is a

commingling of lands differing in ownership, co-

operative agreements provide for division of the

area and the assumption of responsibility for pro-

tection of each division by a single agency.

Protection on Federal Lands

The Forest Service is responsible for the protec-

tion of national-forest lands, amounting to about

9% million acres in the Douglas-fir region. In both

States the Forest Service has contracted with the

State foresters with fire-patrol associations for

protection of isolated parcels of national-forest land

intermingled with private land.

Steady progress has been made in fire protection

on the national forests of this region in recent years,

through increased facilities, better planning, and

training of personnel in organization and technique.

Since 1931 the aid received through the Civilian

Conservation Corps and other emergency programs

has been applied in construction of new roads and

trails to make the national forests more accessible

and reduce the time required to reach fires; con-

struction and betterment of guard stations and

telephone lines to increase the efficiency of fire de-

tection and "smoke chasing"; building of many
miles of firebreaks through old burns; and reduc-

tion of hazards along roads and in especially dan-

gerous areas. Also, the C. C. C. has furnished a

mobile fire-fighting force which can be organized

and trained, held in readiness, and quickly trans-

ported to fires in organized units. As a result, fires

have been attacked more intensively and effec-

tively than is possible where pick-up labor only is

available.
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Figure 18.— The fire that killed the forest stand on this area has been followed by a series of fires that have prevented restocking. Areas oj

similar history within the Douglas-fir region total more than 7}i million acres

The National Park Service is responsible for pro-

tecting the national parks and monuments. Gener-

ally speaking, the fire problem is not so acute on

these lands as on the national forests. A large part

of the area of the parks and monuments is nonforest

land, or noncommercial forest land at high eleva-

tions where the fire season is comparatively short

and the hazard not high. Indian lands are pro-

tected by the Indian Service. The protective

organizations of these bureaus are similar to that

of the Forest Service.

Protection on State, County, and Private

Lands

Oregon and Washington both have progressive

forest-fire codes providing for protection of private-

ly owned forest lands, as well as laws requiring every

owner of forest land to provide protection therefor.

If an owner does not protect his land, the State

forester does so and the cost is assessed against the

property on the county tax rolls. Both States have

compulsory slash-disposal laws. Oregon has a law

enabling the Governor to close forest areas to

entry during critical fire weather, and this has been

invoked several times even when it meant post-

ponement of the hunting season. In Washington,

hazardous areas may be closed or other restrictions

applied thereon by the director of conservation and

development. Oregon also has an operator's per-

mit law that gives the State forester authority to

shut down logging operation during periods of high

fire hazard, and a law requiring snag felling.

Washington law authorizes the supervisor of

forestry to close logging, land-clearing, or other

industrial operations during periods of extreme fire

hazard.

The organization of fire-protective agencies is

essentially alike in the two States. On private

lands, associations of timber owners have been

formed to protect holdings of members. In Wash-

ington one such association functions over all terri-

tory west of the Cascade Range. Western Oregon

has 1 1 associations, each of which covers a certain

area, in some cases less than a county. Several

timber companies maintain their own patrols. The

Forest Service by contractual agreement with the

associations and States protects practically all the
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State, county, and private lands within national-

forest boundaries and a large acreage of lands ad-

jacent to national forests. Other private lands,

State lands, and county lands are protected by the

State except in King County, Wash., which retains

its own fire warden, paying his salary and expenses

from county funds. In both States the work of the

associations and private patrols is inspected by

State officials to see that adequate protection is

given. In some cases the State contracts with an

association for the protection of tax-roll land within

the association's territory.

The States receive funds for fire protection from

private owners through county tax rolls, through

direct appropriation by their legislatures, and from

the Federal Government. The Federal contribu-

tion under the Clarke-McNary Act has been an

important factor in developing and maintaining

fire protection of private lands. In 1936 the share

of Clarke-McNary funds distributed to western

Oregon was approximately $70,000 and to western

Washington about $65,000. In recent years C. C. C.

work has accelerated the progress of fire protection

on private and State lands.

Expenditures for fire control on private and State

lands in the last 10 or 15 years have ranged approx-

imately from 3 to 5 cents per acre per year. They

are generally conceded to be insufficient to obtain

adequate protection of all types of forest land. The

large proportion of cut-over land and other highly

inflammable types on the areas protected by the

State foresters increases greatly the cost of protec-

tion. In Oregon, the State forester (5) estimates

that it would cost approximately 10 cents per acre

per year to restrict the annual burn to 0.15 percent

of the total forest area. Annual losses in both

States have been many times that figure, but in

1936 and 1937 are reported to have been approxi-

mately 0.15 to 0.2 percent. Protection efforts on

private lands are generally concentrated on mer-

chantable timber, with much less attention to cut-

over and second-growth land.

One of the most serious problems facing the State

forest-protective agencies is the rapidly increasing

area of county-owned and tax-delinquent lands,

which they are required to protect if the counties

so elect. The State may charge the counties for

such services but cannot force collection, and many
counties are in arrears.

A few years ago the private associations became

less active in Oregon, but they were revived by

the passage of the so-called tithing act. This act

provides that 10 percent of State taxes collected,

including the forest-fire-patrol tax, be paid into the

State general fund to be used in defraying expenses

of general State administration. The timber own-

ers, loath to see 10 percent of the money paid for

fire-patrol purposes diverted, rejoined the associa-

tions. Unquestionably the scope and activities of

the fire-patrol associations will diminish as more

land is cut over and the volume of private saw

timber decreases. Eventually, fire protection will

probably be administered entirely by the States

and the Federal Government. There is persistent

demand for increased subvention by the Federal

Government.

In respect to other enemies, the Douglas-fir region

is more fortunate than in its war against fire, and

protective measures against them are accordingly

of relatively minor importance. Measures for con-

rol of hemlock looper infestations were first tried

in this region during the epidemic of 1929-31.

The infested areas were dusted with calcium arsen-

ate from an airplane. The expense was shared

by private owners and the State of Washington.

The State acted principally as a landowner, since

a large part of the timber involved was State-

owned. There are no annual expenditures for

protection against either insects or disease in this

region except those of the Federal Government for

research in forest-insect and disease control con-

ducted by the Bureau of Entomology and Plant

Quarantine and the Bureau of Plant Industry. The

former bureau has done some experimental work

in the control of -white pine blister rust. This

problem is not serious in the Douglas-fir region,

as the susceptible species (the five-needled pines)

are relatively unimportant here.

Future Hazard Conditions

In the past few years logging methods in the

Douglas-fir region have been revolutionized, and

the end is not yet. In 1930 motortrucks hauled

only a few hundred million feet of logs in this

region. At present, it is estimated, trucks haul

2 million feet per day in the lower Columbia River
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region alone. It is alleged that in the 3 years

1934-36 there has been a greater shift to the use

of tractors in Douglas-fir logging than there was

in the 14 years 1920-33. There will still be con-

siderable railroad and donkey-engine logging, but

trucks and tractors will continue to be substituted

where they are superior. The use of tractors and

trucks for logging, regardless of intensity of cut,

will have marked effects upon the problems of

slash-hazard abatement and forest protection, some

beneficial, some otherwise. For example: (1)

Since logging with tractors does not knock down
so much nonmerchantable material as donkey-

engine logging, it leaves less combustible debris

on the ground and leaves this debris rather well

shaded by residual trees. (2) Disposal of slashings

by broadcast burning is more dangerous and less

effective after tractor logging than after absolute

clear cutting, because the residual trees are likely

to be killed and become snags. (3) The tractor

trails and truck roads will be of some value as

firebreaks and as means of ingress in case of acci-

dental fire. (4) Absence of steam logging and rail-

road engines removes one flagrant cause of fires.

(5) Tractor and truck logging distributes the slash

hazard over a wider area than do railroad and

donkey-engine logging. (6) If accidental fires are

prevented, tractor-logged areas have a better

chance than clear-cut areas to be quickly reclothed

and shaded with woody vegetation and the fire

hazard diminished.

Use of trucks and tractors has expanded the op-

erable timber area in the region, owing largely to

the fact that it makes possible the opening up of

timber tracts with a far smaller capital investment

than would be necessary for railroad and donkev-

engine equipment. Past procedure resulted for the

most part in large, continuous expanses of cut-over

land, the fronts of which were extended by each

year's cutting.

If protective measures are not adapted to the

changing situation, the shift to truck and tractor

logging may increase fire hazard. If areas logged

selectively are broadcast burned, then hazard will

be greater than that of clear-cut and broadcast-

burned areas, because of the killing of reserve trees.

Where the slash hazard would not be materially

reduced by burning and a useful reserve stand

would be killed thereby, very intensive protec-

tion must be substituted. This will be facilitated

in the case of very lightly logged areas by the re-

latively small quantity of debris and by the shade

resulting from the reservation of large numbers of

trees.

In view of the wide range in cutting methods and

types of machinery, it would be unwise to adopt

any inflexible method of slash disposal but rather

to vary the method to fit local conditions.
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Land Use

-&%

A
century ago, before agricultural development

of the Pacific Northwest began, approxi-

* mately 33 million acres, or 94 percent, of

western Oregon and western Washington was for-

ested. Nearly half the nonforested land was level

or rolling prairies and meadowland in the lower

valleys. The open land suitable for agriculture was

all preempted shortly after the arrival of the first

settlers. The building of transcontinental rail-

roads—largely between 1880 and 1890—brought

an influx of settlers from the East and Middle West

and immigrants from Europe. Clearing of forest

land for agriculture then started in earnest. At

the same time lumbering developed as an industry

and cut-over land became available for agricul-

tural settlement. In all, about 2>){ to 4 million acres

of forested land has been transformed into agricul-

tural land, either by land clearing alone or by

logging and subsequent clearing.

The remaining forests have been altered consid-

erably by man's work. About 5}i million acres has

been logged and not put to other use, and a large

part of this is not satisfactorily restocked. Several

extremely large fires and numerous smaller fires

directly traceable to human causes have devastated

vast areas. Second-growth stands are growing on

extensive areas of logged-off land and old burns.

Agriculture

Present Use of Landfor Agriculture

Agricultural land, as defined by the forest survey,

consists of cultivated and pasture land, including

stump pasture but excluding woodland or forest

land in farm ownership. It totals approximately

4,700,000 acres, about 70 percent of which is in

-«K-

western Oregon. It is estimated that more than

half the farms in this region have some of their

acreage in forest land.

The most extensive body of agricultural land in

this region is in the Willamette Valley, in north-

western Oregon. This is a broad alluvial valley,

interrupted occasionally by low rolling hills, about

120 miles in length and 50 miles in width at its

widest point, containing about 2 million acres of

agricultural land. Its soils are chiefly recent allu-

vial and old valley fill. The hill soils are residual,

originating from both basaltic and sedimentary

material.

The agricultural lands in the Umpqua River and

Rogue River Valleys, in southwestern Oregon, the

only other large bodies of farm land in western

Oregon, total about half a million acres. The re-

maining agricultural land in western Oregon oc-

curs as small areas on flood plains and bottom lands

of the larger streams.

The most important agricultural areas in western

Washington are the Cowlitz and Chehalis Valleys,

the west half of Clark County, and the flood plains

and alluvial valleys of the larger streams flowing

into Puget Sound, such as the Nooksack, Skagit,

Snohomish, Duwamish, and Puyallup Rivers.

None of these compare in extent with the Willa-

mette Valley, but they include some extremely

productive land.

The total area in farm ownership in the Douglas-

fir region was nearly 7 million acres in 1934, accord-

ing to the Bureau of the Census. Of this total

approximately 2 million acres was classified as

cropland, 2>){ million acres as pasture land, more
than three-fourths of a million acres as woodland

not pastured, and nearly half a million acres as

building sites, farmvards, roads, or wasteland.
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In addition to the woodland not pastured, 2 mil-

lion acres of the pasture land was classed as wood-

land pasture, making a total of nearly 3 million

acres of woodland in farm ownership. Much of

this, however, is stump land supporting only a

sparse stand of second-growth conifers or hard-

woods; on the other hand, a considerable part of

the area classed as woodland pasture is well forested

and is only intermittently used for grazing.

Since only about 4% million acres was classified by

the survey as agricultural, it can be seen that only

a small portion of the woodland pasture was

classed in the survey as agricultural; the remainder

was considered forest land. Not all the forest land

in farm ownership can be considered as farm

woods, or woods managed in conjunction with

agricultural land; some of it is entirely unrelated

to the farm operation and is merely timberland

adjacent to farms that is being held until the tim-

ber can be logged. Many a farm in the Douglas-fir

region consists of a few acres of tillable bottom

land and a large area of mountainous forest land.

Such a farm is only a place of residence for the

owner, producing not more than enough for

family consumption. This type of farmer obtains

a cash income from woods work and regards his

forest land as a timber investment to be liquidated

whenever possible.

There were nearly 100,000 farms in the Douglas-

fir region in 1934, according to the Bureau of the

Census. The average farm contained 70 acres:

21 acres of cropland, 5 acres of plowable pasture,

21 acres of woodland pasture, 10 acres of other

pasture, 8 acres of woodland not pastured, and 5

acres of land classified as miscellaneous.

The Bureau of the Census classified 22 percent of

the farms as dairy farms, 19 percent as abnormal,

16 percent as general farms, 14 percent as poultry

farms, 11 percent as fruit farms, 7 percent as self-

sufficing farms, and 11 percent as either grain, crop

specialty, truck, animal specialty, or stock farms.

It is significant that such a large percent was classed

as abnormal farms, a category comprising five

subtypes—institutions, part-time farm, boarding

and lodging farms, forest-product farms, and horse

farms. In this group the part-time farms and

forest-product farms are probably the most im-

portant and numerous. The part-time farm is

defined as one where "the operator spent 150 days

or more off the farm, in other than farm work, or

reported an occupation other than farmer, pro-

vided the value of products did not exceed $750."

Many of the part-time farmers were employed in

forest industries. The forest-product farm is de-

fined as one "where value of forest products sold

represented 50 percent or more of the total value

of all products of the farm." This type of farm is

common in the Douglas-fir region.

The most recent population census, that of 1930,

showed that in this region the rural farm popula-

tion amounted to 316,778, or 16.8 percent of the

total population. For the same year persons

classed as gainfully employed in agriculture num-
bered 103,643, which is 12.7 percent of the regional

total of persons gainfully employed in all occupa-

tions.

Table 27.

—

Acreage of improvedfarm land and offarm woods, number of farms, and average size of farms in the Douglas-fir

region l
, in statedyears

Year Land in farms Farms
Average
size of

farms
Farm land 2 improved

Farm land in farm
woods 3

1880

Acre*

4, 028, 421

4, 763, 145

6, 268, 601

6, 260, 944

6, 223, 326

6, 214, 646

6, 421, 233

6, 866, 127

Percent

11.6

13.7

18.0

18.0

17.9

17.9

18.5

19.7

Nu ruber

15,819

23, 384

39,237

54, 775

64,592

78,917

77,165

95, 991

Acres

254.7

203.7

159.8

114.3

96.3

78.7

83.2

71.5

Acres

1, 958, 037

1, 990, 736

1, 880, 431

2, 133, 081

2, 386, 164

2, 299, 283

2, 447, 502

2, 527, 981

Percent

48.6

41.8

30.0

34.1

38.3

37.0

38.1

36.8

Acres

1,793,678

Percent

44.5

1890_

1900

1910 2, 180, 796

2, 226, 895

2, 685, 412

2, 791, 580

2, 950, 404

34.8

1920.. ;. . 35.8

1925 43.2

1930 43.5

1935 43.0

1 Exclusive of Hood River County, which was created in 1908 from part of Wasco County.
1 Includes cropland and plowable pasture.
3 Includes woodland pasture and woodland not pastured.

Data from Bureau of the Census.
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The total value of farm products sold, traded, or

used bv operators' families amounted to 144 mil-

lion dollars during 1929. The value of field and

orchard crops made up approximately half this

total, dairy products nearly a quarter, and poultry

and eggs about a quarter. The principal field and

orchard crops produced were vegetables, berries,

apples, cherries, prunes, walnuts, hay, and grain.

During 1929, sales of farm-forest products brought

in nearly 3 million dollars and, in addition, 2){

million dollars' worth of fuel wood, fence posts,

and other forest products were used on the farms

where they originated.

Trends in Agricultural Land Use

From present indications agricultural use of

land has about reached a condition of equilibrium.

Relation of present to past conditions is indicated

by the 1880-1935 Census Bureau data (table 27)

for total acreage in farms, number of farms,

average size of farms, acreage of improved land in

farms, and acreage of farm woods.

Between 1880 and 1900 farm acreage increased

sharply, but for 25 years thereafter the increase was

slight. Increase in acreage of farm woods was more

gradual, and came mainly after 1920. The rise in

improved land in farms has been slow and fairly

steady since 1900. Between 1880 and 1935 the

number of farms increased fivefold and average

size of farm decreased by more than two-thirds.

In the early days of agriculture large farms were

the rule and cereals were the principal crops. As

population increased and transportation facilities

improved, many of the large farms were divided.

Grain became less profitable as a crop as land

values rose above those in eastern Oregon and

Washington, and farming became more intensive

and varied.

There are now few blocks of forest land as large

as 10,000 acres in the whole region—whether virgin

timber, second growth, or cut-over—that could

successfully be converted to agriculture, and what

potential agricultural land there is lies mainly in

Washington, in Lewis, Grays Harbor, Pacific,

western Clallam, and western Jefferson counties. 13

13 In studying possible future conversion of forest land to

farm, the forest-survey staff received valuable assistance

from agricultural experiment station staff members and
county agents of both States.

Burrier (3) states that the principal areas in western

Oregon suitable for new or more intensive farming

are the Willamette Valley and tidelands and wet

areas along the Columbia and coastal streams. It

has been estimated that drainage would be profita-

ble at this time on 250,000 to 500,000 acres in the

Willamette Valley, and preliminary investigations

indicate that irrigation could profitably be ex-

tended to about 500,000 acres in the valley. Bur-

rier predicts that from 500,000 to 750,000 acres of

undeveloped land in western Oregon will eventu-

ally be cleared, about half being bottom and valley-

floor lands. A large part of this area is stump

pasture or idle forest land, and clearing it will not

materially reduce forest crop production.

From present indications there will be little

change in the acreage of cultivated land during the

next two or three decades. Doubtless some forest

land will be cleared and some cleared land now in

agricultural use will revert to forest, but the net

change will probably be small. Very little of the

remaining uncleared forest land would produce

sufficient agricultural income to justify the $100 to

$250 per acre required to clear it. What little

forest land is cleared will usually be parts of ex-

isting farmholds.

Relation of Agriculture to Forests

The forest is an integral part of the farm economy
of this region. Not only do the forests furnish fuel,

fence posts, and other products essential to farm

management and rural life and a cash crop im-

portant in farm economy, but forest industries also

afford part-time employment to many farmers.

Communities supported by forest industries are

important markets, and in some cases the only

markets, for local farm produce. Taxation of for-

ests and forest industries helps to build and main-

tain roads, schools, and other public facilities used

chiefly by the rural population.

Of the nearly 3 million acres of woodland in farm

ownership in this region in 1934 (table 27), more
than two-thirds was grazed. Results of the forest

survey indicate that of the total area classed as

woodland pasture more than a million acres is so

lightly grazed that it is primarily forest land and

the remainder is stump land with little forest growth

The area of actual farm woods in the region ap-
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proximates 2 million acres, a part of which consists

of old-growth stands held for timber speculation

and not intended to be operated as part of the farm.

The total saw-timber stand in farm woods is esti-

mated at approximately 10 billion board feet.

Each year forest products valued at about $5,000,-

000 are removed from farm woods for sale or home

use.

Many farmers are employed part time in these

neighboring logging operations and in sawmills

and other wood-using industries. The periodicity

of employment in the forest industries allows them

ample time for farm work. No accurate data are

available on the amount of employment thus fur-

nished but it is conservatively estimated that 10 to

20 percent get work of this kind. Many have only

small farms and practice no more than a subsistence

type of agriculture, but they are classified as farm-

ers by the Bureau of the Census.

The proximity of forests gives the farmers a

readily available and cheap supply of fuel wood,

fencing, building materials, boxes, and other forest

products within a reasonable hauling distance,

wherever their own woodlands fail to supply their

needs. Even the Willamette Valley, the largest

agricultural body in this region, is dotted with

patches of forest. The low cost of these essential

forest products partly offsets the disadvantage of

remoteness from the large markets for agricultural

goods.

The forest resources of the region pay a large part

of the local taxes. In many of the sparsely settled

counties they are the principal source of revenue.

Many roads used almost exclusively by farmers and

many schools attended only by farm children are

chiefly supported by the taxes on forest lands.

Gerrymandering of school, road, and port-improve-

ment tax districts to include bodies of inaccessible

virgin timber is not an uncommon practice. Un-
questionably forest resources have reduced the

burden of taxation on farm property, especially

since virgin forest lands make little demand on the

public treasury for services. The expenditures of

tax money for the benefit of forest properties are

quite disproportionate to the revenues collected

therefrom, in comparison with the expenditures for

and revenues from farm property.

The availability of cheap cut-over land and other

raw land has been responsible for the establishment

of many submarginal farms. Burrier (3) estimates

that 5,000 to 6,000 farms in western Oregon are

problem farms, submarginal as full-time self-sus-

taining units, chiefly "stump" ranches and farms

in "shoestring" valleys. In Oregon they constitute

a serious land use problem. Except where continu-

ous supplemental employment can be obtained,

the farmers either abandon the farms or depend on

public funds for support. These scattered farms

in the forest zones unduly increase the cost of local

government and greatly raise the fire hazard of

adjoining forest land. Not only does the timber

owner have to pay more for fire protection but the

cost of road and school upkeep falls more heavily

upon him. The migration of large-scale logging

operations leaves in their wake stump ranchers in

distress because of loss of their outside employment.

Were sustained-yield management, instead of liqui-

ation, the prevailing policy of private forest-land

Table 28.

—

Stocking classification of cut-over lands in the Douglas-fir region

Land Well
stocked

Medium
stocked

Poorly
stocked

Nonstocked Total

Oregon lands cut over

—

Acres

86,285

238, 584

Acres

122, 237

309, 550

Acres

208, 522

127, 740

^4cres

301,998

139, 698

Acres

719, 042

Prior to 1920 815, 572

TotaL 324, 869 431, 787 336, 262 441, 696 1, 534. 614

Washington lands cut over

—

172, 919

654, 452

244, 969

849, 120

417, 889

350, 401

605, 219

525. 817

1,440,996

Prior to 1920 . . ._ _ 2, 379. 790

Total. 827. 371 1. 094, 089 768, 290 1, 131, 036 3, 820, 786

1, 152, 240 1, 525, 876 1, 104, 552 1, 572, 732 5, 355, 400
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owners, there would be continuing forest employ-

ment for a small number of part-time farmers.

Forest Land Use

The present area of forest land. 29 million acres,

will probably remain practically constant for some

time to come. This vast area represents a natural

resource not only for the production of timber and

other commodities, but also for watershed pro-

tection, recreational use. wildlife production, and

grazing use. Practically every body of forest land

can serve efficiently more than one of these uses and

in many cases all simultaneously and without

conflicting.

Status of Cut-Over Land

As of 1933 the forest-survey data show that 5.36

million acres of forest land in the Douglas-fir region

has been cut over and not put to other use (table

28). Of this area about 3.20 million, or 60 percent,

was cut over prior to 1920.

Thirty-six percent of the land cut over prior to

1920 and 71 percent of that cut over later is not

restocking satisfactorily, amounting to 50 percent

of the total 5.36 million acres. The 2.68 million

acres of cut-over land that has restocked satis-

factorily is widely scattered. Reforestation has

resulted from several combinations of circumstances.

The methods of logging and slash disposal practiced

varied from early-day light ground logging with no
slash burning to clear cutting with complete slash

burning. Many tracts were clear cut with no

slash burning: still others were clear cut and slash

burned, but owing to weather conditions were

burned only lightly. Most of the total area, how-

ever, was slash burned after logging and thereafter,

either by intention or by chance, not reburned.

Fire-protection agencies in the region, in com-
piling fire statistics, do not record areas on which
slash is burned under permit. They attempt to

cover all areas reburned, either by accidental fires

or in connection with the original slash burning of

adjoining areas. Undoubtedly many accidental

fires reburning cut-over areas are unreported, al-

though reporting service is much better now than

formerly. Fires reported by the protective agencies

burned over an annual average of 85,000 acres of

recently cut-over land (cut since January 1, 1920)

during the 5-year period 1926-30, or more than

half the 13-year average of 165,000 acres cut over

annually during the period 1920-32. Actually,

these reported burns have covered much less than

half the cut-over lands, since they undoubtedlv in-

cluded each year substantial acreages of repeated

burns. Barelv more than one-fourth of the recent

cut-overs have restocked satisfactorily, and ap-

parently fire has not been solely responsible.

Elsewhere unreported accidental reburning of cut-

over areas in connection with annual disposal of

slash may be to blame. Certainly fire or destruc-

tive logging methods must be responsible for the

difference in this respect between lands logged

before and after 1920. Analysis of data on lands

logged prior to 1920 shows that as of 1932 nearlv 65

percent were satisfactorily restocked. Much of

this area was logged under less destructive condi-

tions than prevailed in later years, and no part of

it was subject to the extreme fire hazard of proxim-

ity to large areas of recently logged lands. It is a

safe assumption that by 1943 not much more than

half the lands clear cut in 1920-32 will be satis-

factorily restocked if present practices persist,

largely because of repeated fires.

This raises the question whether clear-cut areas

can be burned in a manner that does not endanger

adjacent forest land. Without doubt, vast im-

provement over past practices and results can be

attained, and determined efforts to restrict slash

fires to areas cut over during the current year would
result in far more reproduction.

The principles and detailed practices involved

in slash disposal in this region, after the conven-

tional clear cutting, are covered in a previous

report (76) and will not be discussed here.

Timber Production

In this region 26 million acres, nearly 90 percent,

of the forest land was classified as suitable for com-
mercial production of softwood timber and more
than half a million acres additional for commercial
hardwood timber. Under improved forest manage-
ment practically all this land, on which timber
production will be pre-eminent for many years to

come, can perform other functions without inter-

ference with its main resource. On the privately
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owned lands other uses will be incidental since these

lands are for the most part more valuable for timber

production than are the public lands. Of the

commercial forest land in public ownership, 696,000

acres generally less suitable for timber production

has been set aside for recreation and city water

supply protection exclusively.

Production of Commodities Other Than Timber

Forest products other than timber, from which

considerable income is obtained in this region, in-

clude Christmas trees, cascara bark, tanbark.

swordferns, berries, huckleberry greens, pitch, and

Oregon-grape root.

The most important of these is the bark of the

cascara buckthorn (Rahmnus purshiana), valuable for

its medicinal properties. The gathering of the bark

is a seasonal occupation pursued largely by local

residents. During the depression this employment

has been an important source of income to many
people. The price, forced down by a glutted

market, has gone up again as unemployment has

decreased—from X){ cents a pound in 1933 to a

high of 9 cents a pound in 1936. Despite predic-

tions that the supply of cascara bark would soon be

exhausted, it is apparently as large as ever. The

dealers state that when the price is around 6 to 8

cents a pound the normal peel is 2,000 tons. The

demand is comparatively inelastic, and excess pro-

duction in 1 year results in a lower price and a

smaller peel the next year.

The popularity of Douglas-fir Christmas trees in

other parts of the country has resulted in an enor-

mous increase in the annual shipments. In 1936,

it is estimated, about 4,000,000 trees were shipped

by rail, truck, and vessel to all sections of the

country except the Rocky Mountain and New
England States. The majority were consigned to

California; other principal destinations were Texas,

Kansas, Illinois, Louisiana, Florida, and Okla-

homa. A small number were shipped to Hawaii

and the Philippine Islands. A large part of the

delivered price goes for freight, but the local

revenue, including stumpage, labor, etc., undoubt-

edly totals at least a million dollars annually. Four

counties in western Washington, Mason, Kitsap,

Thurston, and Pierce, produce the large majority

of the annual cut, and in 1936 Mason County alone

produced about 25 percent of the regional total.

The low-site gravelly soils in this section grow a

bushy tree with closely spaced whorls of branches

that sells most readily.

On privately owned cut-over land nearly all the

young trees are cut for Christmas sale and no

attempt is made to manage the land for future

crops. Where the land is insufficiently stocked to

begin with, as is often the case, the future sawlog

productivity of the land is impaired. If the cutter

gave thought to making an improvement thinning

and to leaving a sufficient stand for proper forest

development, the Christmas-tree industry would

furnish the landowner some return from his 8- to

20-year-old stock and yet not diminish production

of the major forest crop.

The bark of the tanoak has a high tannin content,

and formerly was used in considerable quantities.

In recent years the gathering of tanbark has prac-

tically ceased, owing to depletion of the available

supply and competition of other materials. The
latter has so lowered the price that it is at present

unprofitable to cut tanoak for bark alone.

Data on ferns, pitch, berries, and the other mis-

cellaneous forest products are nonexistent or un-

satisfactory. Harvesting is done almost exclusively

by local residents as home industries and no reliable

records are kept. These byproducts of the forest,

mainly of second-growth stands, are now of very

little significance in comparison with the major

commodities, but it is safe to predict that there will

be a strengthening market for some of them. The

gathering of these secondary crops hardly ever con-

flicts with other forest uses, except in some instances

it has increased the risk of forest fires.

Soil and Watershed Protection

In the Douglas-fir region the great extent of the

old-growth forests, the luxuriance of the shrubby

vegetation that within 2 or 3 years of logging clothes

much of the deforested land, the abundance of

water available for farm, home, and industry, and

the mildness of the climate render the protective

function of the forest cover of much less consequence

than in many other parts of the United States.

Any vegetative cover does, however, exert an

ameliorating influence on flood peaks by retarding

run-off and lengthening the time required for
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waters to congregate in streams, and tends to insure

continuity of stream flow throughout the dry sum-

mer months. Perhaps even more important, it

protects the soil against abnormal erosion.

In view of the heavy precipitation, it is fortunate

that cut-over areas in this region normally become

clothed with a cover of grass, weeds, or shrubs

within 2 or 3 years after logging. Such a cover

gives watersheds considerable protection from

erosion, but is much less effective in retarding run-

off and preventing abnormal erosion than a com-

plete forest canopy, is inherently temporary in

nature, and is highly inflammable. The area of

cut-over land has increased rapidly in the last 20

years and the average quality of the watershed cov-

er has correspondingly lowered. Floods in some

20 to 30 streams west of the summit of the Cascade

Range cause damage to lowland property estimat-

ed at $1,000,000 to $2,000,000 or more annually.

In spite of the importance of forests in this region,

little positive information is available here con-

cerning the relation of forest cover to stream flow

and erosion. The problem is so complex that su-

perficial observation will not answer; detailed stud-

ies of different types of forest cover under varying

climatic, soil, and topographic conditions are

urgently needed.

It is evident, however, that the prevailing practice

of clear cutting and slash burning accelerates run-

off and that this continues until a new cover is

established; considerable soil washing and gullying,

started often in the skid trails made by logging

machinery, is evident on the steeper freshly logged

slopes. Sheet erosion and consequent soil deple-

tion are a natural consequence of heavy rains w?here

the beneficent cover is completely removed and the

debris and the humus burned away. As the area of

poorly stocked logged-off land grows larger the

lack of that run-off regulation and soil conservation

which the original forest gave will be more notice-

able. More and more, logging and slash-burning

operations are reaching the steeper slopes of the

mountains, and here the dangers are greater that

accelerated run-off and soil deterioration will ensue

unless precautionary forest practices are adopted.

The only areas where occupancy and use of the

forest are restricted in order to regulate run-off

are the watersheds of several streams that supply

water for municipalities, aggregating about 200,000

acres. This protection is given to insure the purity

of the water supply and the volume and regularity

of its flow.

Recreation

Few other sections of the United States are so for-

tunate as the Pacific Northwest in its outdoor re-

creational facilities. The abundant forests, streams,

lakes, and snowclad mountains of the Douglas-

fir region, as well as its seashore, are so accessible

that they can be enjoyed with little effort or ex-

pense. Good hunting and fishing are still to be

had within easy access of the cities and towns.

The development of highways and motor transpor-

tation in recent years has extended this accessibility

until at present most of the forest land is used to

some degree for recreation, not only by the local

population, but by many tourists from other States.

Even areas rendered unsightly by logging or fire

are frequented by hunters and fishermen. The

recreational resource is thus a very real asset, as this

region becomes more and more one of the national

playgrounds.

Much of this recreational use conflicts in no way
with timber production; only 959,300 acres are re-

served from logging to preserve certain distinctive

recreational features. Of this area approximately

two-thirds is on national forests. The reservations

include 472,500 acres of commercial forest land in

conifers, but not the 331,600 acres of nonforest land,

such as glaciers, rocky barrens, and alpine meadows

within the recreational reserves. Among the lands

reserved for recreation are such nationally famous

areas as Mount Rainier National Park, Crater Lake

National Park (which borders this region), Mount
Olympus National Park, Mount Hood and Colum-

bia Gorge recreational areas on the Mount Hood
National Forest, and the Mount Baker recreational

area and North Cascade primitive area on the

Mount Baker National Forest. In addition to such

reservations, practically all of the remaining na-

tional-forest land is available for recreational use.

Along the roads on the national forests of this region

there are 803 forest camps where facilities are main-

tained for overnight camping as well as picnicking.

The remarkable increase in popularity of winter

sports has been responsible for the recent develop-

ment of a number of areas for this specific purpose.

The subalpine forests on the slopes of the Cascade
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Range are admirably adapted for skiing and other

winter sports and are readily accessible to the prin-

cipal cities and towns. Within 1 }{ hours' drive of

Portland is the Mount Hood area on the Mount
Hood National Forest, and equally accessible to

Seattle and Tacoma are the Snoqualmie Falls area

on the Snoqualmie National Forest and Paradise

Valley in Mount Rainier National Park. Within

recent years great progress has been made in the

development of State parks, located chiefly on the

principal highways; although overnight camping is

not permitted in many of the State parks.

The privately owned forest land is not all avail-

able for public recreation use; many forest owners

forbid trespass on their property near the highways

because of the increased fire risk and cost of protec-

tion. The trespass laws of Oregon and Washington

are not enforceable on unfenced wild land, but the

widespread use of closure by State officials under

authority of fire laws has resulted in material re-

striction of public use of forest land during critical

fire weather. Nevertheless, there are large areas

of private forest land where the public may hunt or

fish undisturbed unless they violate State game laws.

Farm woods, the most accessible of forest lands, are

generally closed to public use, although some farm-

ers add to their income by making a small charge

for the use of their woods for recreation. A definite

need exists for small forest picnic and camp grounds,

in addition to the existing State parks, on the high-

ways near the larger cities.

Wildlife Production and Use

This region is well supplied with wildlife. The ex-

tensive forests furnish food and shelter for the native

fauna and have prevented its depletion. Hunting

and fishing have not made the inroads on the game

resources here that have been reached in more

densely populated regions.

The forests contribute to the maintenance of the

fish population by regulating stream flow, moderat-

ing water temperature, and keeping the water clear.

Other uses of the forests, including recreation, pro-

tection, timber production, and grazing, do not

seriously disturb wildlife production when properly

coordinated. In fact, cutting operations usually

result in an increase in shrubby and herbaceous vege-

tation, which affords more food for game animals.

Fire has undoubtedly been responsible for the

destruction of much wildlife. Immediately follow-

ing a crown fire the deforested area is vegetated

by plants affording better feed than the original

dense woods, and the game population usually

increases by attraction from surrounding forests;

but repeated burning results finally in a reduction

of feed and consequent lowering of the game pop-

ulation. In some parts of the region it has been a

not uncommon practice for local residents to set

fire to the forests to improve the hunting. Over
a period of years this practice results in impair-

ment of the wildlife resource. The aborigines are

generally supposed to have done this, particularly

in the Willamette Valley, and the treeless condition

of this area when white settlement began is thought

to have resulted from this practice. The reclaim-

ing of some of these lands in the foothills of both

the Willamette and Umpqua Valleys through fire

protection has resulted in some of the most thrifty

stands of even-aged immature Douglas-fir now
found there.

Game management, including protection of wild-

life, has made some progress. The posting of

privately owned forests against hunting and fishing,

although far from universal, is increasing and is

not likely to lessen as the population grows and

as better roads bring in more tourists. Hunting

and fishing are also forbidden on large areas of

both private and public forest land set aside by

the State and Federal Governments as wildlife

refuges. During critical fire weather other forest

areas are closed temporarily for protection against

fires that might be started by hunters, fishermen,

and other forest users. The national forests, with

their traditional policy of multiple land use, guar-

antee the people of this region large areas on which

wildlife management will be correlated with other

forest use. Eventually it may be necessary to

make provision for wildlife management on all

public and private forest lands.

Grazing

The shrubs and herbaceous species that grow in

the shade of the dense forests of the Douglas-fir

region proper are usually of low forage value.

Woody shrubs, such as Oregon hollygrape, salal,

huckleberry, vine maple, and hazel, with little or
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Figure 19.

—

This area was cut over years ago, seeded to pasture, and repeatedly burned. It has now been claimed by bracken and is practically

worthless for pasture

no palatability to livestock, far outnumber succu-

lent species among the understory plants. On the

logged-off land and burns, where there is more of

the succulent herbage, the rough topography, large

quantities of down timber and other debris, and

the rank growth of shrubs make the movement of

livestock difficult. Grazing is therefore meager in

the virgin and the dense second-growth forests, and

very limited on old burns and recently logged land.

In the higher mountains, however, chiefly within

the national forests, numerous meadows, subalpine-

type glades, and grassy hillsides and ridges afford

excellent and largely used summer range. During

the period 1925-35, approximately 14,000 cattle

and 130,000 sheep grazed such areas on the national

forests each season, and the grazing fees collected

averaged approximately $20,000 a year.

A number of attempts to use cut-over Douglas-fir

land for livestock range have been temporarily

successful, but as a general rule the results have not

justified this practice on any considerable scale.

The possibility of converting cut-over land to per-

manent grazing use has been the subject of con-

siderable controversy and study. Certainly much
of this land because of failure to restock to conifers

and because of unstable ownership is not now filling

an economic use. Unquestionably portions of it

through seeding can be converted to permanent

pasture economically, on other portions grazing can

be practiced without seeding for a few years with-

out damaging future use for forestry. The use of

fire to convert forest land to grazing should be care-

fully controlled (9). The guiding principle in

determining the future use of cut-over forest lands

should be to put them to highest use. There is a

dearth of physical and economic facts necessary for

an impartial decision between forestry and grazing

on much of this land. Some of it obviously suited

for one use or the other. Gradually, scientific

research by private, State, and Federal agencies and
practical experience are supplying the answers to

some of the questions; others are unanswered.

An early solution to this entire problem of land use

is urgent.

If these areas are not reburned for about 3 to 5

years, other shrubby species such as salal, Oregon-
grape, rose, hazel, oceanspray, willow, and elder-

berry enter the vegetative type. Broadleaf tree

species such as bigleaf maple and red alder appear,

and along with conifer seedlings soon dominate the
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Figure 20.

—

Oak-madrone forest in southern Oregon, where forests of this type and of ponderosa pine have considerable forage value

other vegetation. Reburning retards the woody
species and encourages the bracken (fig. 19), resulting

in a vegetation cover not only of little value for graz-

ing but also highly inflammable during dry seasons.

Despite the availability of moderate quantities

of forage on recently cut-over land and the possi-

bility of lowering the fire hazard by grazing, use of

hthis type of land for stock range as been limited to

dairy cattle and a few sheep turned onto it by

neighboring farmers and to occasional shipments

of sheep from ranches east of the Cascade Range in

summers when the home ranges east of the moun-

tains were poor because of drought.

The oak-madrone woodland (fig. 20) and pon-

derosa pine forests in southern Oregon are less

dense and their many grassy openings furnish more

range than is found in other forests of the region.

Some of these open prairies and hillsides are sup-

posed to have been burned by the Indians to make

better hunting, although others are obviously on

areas unsuited to forest growth because of soil or

climate. In the Siskiyou Mountains of south-

western Oregon, the grazing of cattle on such grass-

covered openings began soon after white settlement

and was an important industry up to 20 years ago,

when heavy grazing had so reduced the forage

that the cattle were supplanted by sheep and goats.

Periodic burning in the hope of improving grazing

has greatly depleted the palatable herbage on these

areas, resulting in many instances in a brush cover

typically composed of scrub tanoak, Pacific ma-
drone, or any of several species of manzanita or

ceanothus, either unpalatable or of such low palata-

bility that only goats will browse it. With the

setting up of fire protection, some of the more

promising of these areas have been reclaimed by

conifers. Others cleared for farming and early-

abandoned were reclaimed by conifers prior to

protection from fire.

Attempts have been made to seed recently cut-

over lands or burns to forage plants, especially in

southwestern Oregon. Seeding by airplane has been

tried, with orchard grass, ryegrass, and various

mixtures. As a rule a good stand of grass is ob-

tained the first year, but the second year the stand

is much less and the third year it is sparse. In order

to retain the grass cover it is usually necessary to

reseed the grass about every 3 years, and then it is
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often necessary to slash the woody plants that in-

evitably occupy parts of the area. Alternate grazing

of cattle and goats has been tried as a means of

keeping out bracken and brush, but without not-

able success. Repeated burning, as already pointed

out, results in increasing the bracken. The expense

of seeding is apparently not justified where the land

is going to be allowed to revert or will inevitably

revert to trees or other woody growth in a few

vears, and where utilization as permanent pasture

is not its highest economic use. Small areas that

can economically be converted to pasture by per-

sistent seeding and clearing are usually parts of

operating farm units and accordingly are classed as

agricultural, not forest land.

Forest Problem Areas

There are three major areas of idle forest land in

the region, which illustrate conditions and prob-

lems that occur on many other areas on a smaller

scale. The first of these extends along the east side

of Puget Sound from near Tacoma to about 25

miles north of Everett and runs inland 15 to 25

miles. Although the soils are chiefly gravelly and of

low agricultural value, they once grew valuable

forests, a large part of which was logged many
years ago. Much of this district, which includes

between a third and a half of the population of the

Douglas-fir region, has been subdivided, outside

urban limits, into 5- and 10-acre lots. Only a small

number of these lots have been improved, chiefly

for residence by workers in Seattle, Tacoma, and

Everett; many of them are tax delinquent; and a

considerable number have reverted to the counties

through tax forfeiture. Little of the area is actually

farmed. Clearing fires escaping to adjoining land

have devastated large areas, until in this entire dis-

trict there is little forest growth. Although this land

is fairly densely populated, all but a small part of it

is idle. To bring it under management for timber

production would be difficult because of instability

of ownership and proximity to industrial centers.

The second major problem area is the expanse of

recently cut-over land in Gravs Harbor, Mason,

and western Thurston Counties, Wash. Parts of

this area have deep and fertile soil, but the topog-

raphy is generally unfavorable to agriculture. There

is little agricultural settlement in this district, and

the only farms are in the narrow shoestring valleys.

This area may restock successfully; but because of

its extent, the scarcity of seed trees, and the high

fire hazard it probably will not do so for many
years, unless remedial measures are applied. If

present conditions continue there is a strong possi-

bility that large parts of this area will never restock

naturally. The two most difficult problems are fire

protection and tax delinquency. The instability of

ownership reduces the effectiveness of fire protec-

tion. A State forest is now being created in this

district, which should alleviate the situation. The
area includes some of the most productive forest

soil in the region, and if it is nonproductive for long,

a serious loss of timber growth will result.

A large part of the third area, covering Columbia,

Tillamook, and eastern Clatsop Counties in the

northwest corner of Oregon, is cut-over land and

deforested burn including the great Tillamook burn

of 1933. It is practically all forest land but, like

the second area, the topography is so rough as to

permit little agriculture. The main bodies of saw

timber will be almost entirely gone in about a dec-

ade if the present rate of cutting continues. These

three counties are already financially distressed,

and it is doubtful if they can maintain the present

road and school system in the forest zone when tax

revenue from timberland decreases, unless sources

other than the general property tax are available.

The problem of financing fire protection is acute

because of the instability of ownership and the large

area of county-owned and tax-delinquent land.

Much of this area will not restock naturally for

many years, since many parts of it are a consider-

able distance from seed trees.

Practically all of the region's old nonrestocked

cut-over lands (type 35), totaling 666,000 acres,

occurs in these three problem areas. The economic

returns from nonforest use of this land are negligible

and from the standpoint of the future timber supply

its idleness represents a serious loss. Under good

forest management, however, it is easily capable of

producing 250,000,000 board feet of timber an-

nually. It is estimated that an annual production

of this amount would give permanent employment

to at least 2,000 workers in the forest industries and

indirect employment to 2,000 or 3,000 additional

workers in dependent industries and service occu-

pations, thus supporting a total population of

10,000 to 12,000 persons.
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Forest Industries
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dising and other service industries, and the profes-

sions are all dependent almost entirely upon the

natural-resource industries. Another important

source of income is tourist travel. It is safe to as-

sume that nearly half the gainfully employed are de-

pendent directly or indirectly upon the forest re-

sources for their livelihood.

Lumbering in the United States has been a mi-

gratory industry, and each successive move west-

ward has widened the gap between producer and

consumer. In the Douglas-fir region and the other

Pacific coast forest regions, the large size of the trees,

density of stands, and topography made needful

many changes in logging and manufacturing meth-

ods as developed in the East and South, and neces-

sitated new techniques. Because of the great dis-

tance from markets, distribution is one of the most

important problems of the industry here; but in gen-

eral methods of distribution and business practices

have received far less attention from the leaders of

the industry than have logging and manufacturing

methods.

There is no new frontier to which the industry can

turn from here, consequently competitive condi-

tions must soon reach a stage of equilibrium.

Lumber from this region competes with lumber pro-

duced in the South. Low manufacturing costs,

particularly for labor, and much shorter distance to

the important domestic markets give the South an

advantage over this region that is only partly offset

by the latter's cheaper stumpage and high-quality

raw material. In foreign markets, and to some

extent in domestic markets, lumber from this

region is subject to competition from lumber pro-

duced in British Columbia and its lower labor and

stumpage costs and cargo rates to distant points

—

advantages only partly offset by greater cost of

certain equipment and materials used in lumber-

Conditions in the Industries

Development

THE first sawmill in the Douglas-fir region was

erected in 1827 near Fort Vancouver on the

Columbia River, by John McLoughlin, chief

factor of the Hudson's Bay Co. A few years later

lumber was exported from this mill to Hawaii. Be-

tween 1840 and 1850 a number of mills were estab-

lished to supply lumber to the increasing local popu-

lation and for export to the gold fields of California

and to the Hawaiian Islands.

From its beginning more than a century ago,

lumbering has been one of the leading industries in

this region. The present industrial development is

based to a very great extent upon the forest resources.

The large majority of the population derive their

support, directly or indirectly, from either lumber-

ing or agriculture. The only other extractive indus-

tries, fishing and mining, are of relatively minor

significance. Of the 1,883,650 population of the

Douglas-fir region in 1930 (according to the Bureau

of the Census), 815,528 were gainfully employed.

Approximately 14.3 percent of those engaged in

gainful occupations were directly employed in for-

estry, lumbering, and other wood-using industries,

12.7 percent in agriculture, 0.9 percent in fishing,

and 0.7 percent in the extraction of minerals; alto-

gether, 28.6 percent of the total were employed in

natural-resource industries.

In this region the transportation industries, ma-

chinery manufacture, 14 food processing, 15 merchan-

14 Sawmill and logging machinery and equipment are

manufactured here for local use and for shipment to other

parts of this country and abroad.
15 This group, next in importance to the forest industries,

includes fruit and vegetable canning, fish and other sea-food

canning, flour milling, butter and cheese making, condensing

and evaporating milk, and meat packing.
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ing and more difficult physical logging conditions.

Both manufacturing and distribution costs must

be kept at a minimum if lumber from this region

is to continue to compete successfully in eastern

and foreign markets.

Data from the Census of Manufactures indicate

that in 1929 the forest industries of the region paid

in salaries and wages approximately $125,000,000

and produced goods valued at more than $350,000,-

000. For the same year the value of sawlogs, pulp-

wood, fuel wood, shingle bolts, poles and piling,

fence posts, and other timber products was between

$150,000,000 and $175,000,000. During 1929

lumber production was at a peak, wages and prices

were high. Since then lumber production, wages,

and prices have declined greatly. In 1935 lumber

production was but half that of 1929. However,

the relative importance of the forest industries in

the economic life of this region has changed but

little, as other industries have followed parallel

courses.

Integration

The forest industries throughout the country are

not integrated vertically to nearly so great an ex-

tent as some other large industries. In the Douglas-

fir region, in particular, there is little complete

vertical integration 16 in the forest industries.

Many of the large lumber manufacturers own
standing timber and do their own logging, and

some of the larger companies own and operate

steamship lines. Some lumber manufacturers pro-

duce sash and doors, box shook, and shingles, but a

large percentage of the output of these items in this

region is produced by independent establishments.

Many of the lumber manufacturers here sell

lumber at retail from their plants, but only a few

of the larger mills are interested to any great extent

in retail lumber companies. Several of the large

companies own or control retail line yards in the

Middle West. Many of the Douglas-fir manufac-

turers are affiliated with lumber-manufacturing

interests in the Lake States and the South; hori-

zontal integration of this sort is quite common.

16 By "complete vertical integration" is meant performance

by the same concern of all processes of manufacture and

distribution, from harvesting of the raw material to dis-

tribution to the ultimate consumer, including manu-
facture of byproducts.

The pulp industry is dominated by companies

not affiliated with lumber manufacturers. The
largest wood-pulp manufacturer and its affiliated

companies own standing timber, and fill some of

their requirements for raw material by logging

their own timber. This group is also affiliated

with companies that manufacture and distribute

many kinds of paper products. A large percentage

of the wood-pulp manufacturers make paper.

The plywood and veneer industry is quite inde-

pendent of other forest industries, and very few

of the plywood and veneer manufacturers have

any direct connection with timber owners and

lumber manufacturers.

Investments

The total investment in the forest industries of

this region at the present time probably exceeds a

billion dollars. Of this amount about half is rep-

resented by privately owned standing timber and

the remainder by logging equipment, manufactur-

ing plants, and working capital. The total invest-

ment in logging facilities is estimated at approxi-

mately $85,000,000, and that in lumber-manufac-

turing plants at $140,000,000 to $150,000,000. Not

included are common-carrier railroads, steamship

lines, and other shipping facilities that depend

mainly on the forest industries for their traffic. The
private investment in standing timber and the

logging and lumber-manufacturing industries is

roughly $100 per 1,000 board feet of lumber cut

annually. The investment in forest industries,

including raw material, is approximately $4 per

1,000 feet of privately owned standing timber.

Labor

Labor is probably the most important single cost

element in the forest industries. It is estimated by

the West Coast Lumbermen's Association (24) that

in 1935 nearly half the return received by the

Douglas-fir lumber manufacturer from the sale of

his product went for labor. The association states

that on an average two 8-hour man-days are re-

quired to produce 1 ,000 board feet of lumber and

that in 1935 wages per 1,000 feet averaged $8.89.

The 40-hour week is established in the lumber
industry in this region. Hourly wages in the log-

ging and lumber industries averaged in 1936 about
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65 cents. Wages are much higher than those in

the East and South, approximately the same as

those in the other Pacific slope States, and as high

as those in any other forest region. Hourly wages

here are about double those paid in the South.

Wages in the lumber industry in this region

declined during the period 1930-32, but not so

rapidly as lumber prices, and they have recovered

much faster. In 1935 they were approximately

at the 1926 level, and at the middle of 1936 they

had risen above the 1929 level. Lumber prices

had increased, but were still below the 1926 level.

Approximately 75 percent of the 100,000 to

115,000 workers normally employed in the forest

industries of this region are skilled. For this and

for the consequent high average wage the high

degree of mechanization in the logging and lumber

industries and the extremely large size of the manu-

facturing plants are chiefly responsible. Workers,

including woods workers, are highly unionized,

unlike those in the eastern and southern forest

industries.

Employment is nearly yearlong; in normal

periods shut-downs are relatively brief. Conse-

quently, a large percentage of the workers em-

ployed are resident. Many men in rural communi-

ties near the logging centers have had experience in

forest work and supplement the yearlong labor

during periods of extra activity.

Most of the larger logging operations maintain

semiportable or portable logging camps where

workers are housed and fed in community fashion.

Some of these camps have quarters where married

men may house their families, and even provide

school facilities. Not a few logging operations, both

large and small, are so situated that workers can go

to their jobs daily from their homes on nearby

farms or in neighboring towns, sometimes in trains

run by the company or sometimes in their own auto-

mobiles. A large percentage of the labor, which is

practically all white, is native born. Many of the

remainder, mostly the older forest workers, mig-

rated from the Lake States and the South when

operations there folded up or moved to the Pacific

Northwest.

Production

The Douglas-fir region produces approximately

30 percent of the total lumber cut in the United

States. Figure 21, giving lumber production in the

United States and in the Douglas-fir region, shows

that the ratio of production of this region to the

total for the country varied but little during the

11-year period 1925-35. For the first nine years

of that period western Oregon's lumber production

amounted to about one-third of the regional total,

varying from about 32 percent in 1925 to 36 per-

cent in 1929; in the last 2 years the ratio increased

slightly, and in 1935 it reached 41 percent.

This region produced 91 percent of the shingles

manufactured in the United States in 1935, Wash-
ington producing 81 and Oregon 10 percent.

The production of wood pulp was about 23 per-

cent of the total for the country in 1935. The
present installed pulp-mill capacity is about 17

percent of the Nation's total. Present indications

point to a large increase in pulp-mill capacity

within the next few years.

Markets

This region's wood-using industries depend

chiefly upon outside markets. During the period

1926-34 only about one-quarter of the lumber pro-

duced in the region was consumed within it. Ap-

proximately one-third of the wood pulp produced

is shipped to other regions without being manufac-

tured into paper. Only about one-fourth as much
paper is consumed in the region as is produced in

it. Therefore, local paper consumption accounts

for only about 15 to 20 percent of the annual

regional pulp production. The situation in the

plywood industry is about the same. This de-

pendence upon outside markets apparently will

continue for many years if current rates of produc-

tion are maintained.

With the exception of a very small quantity of

hardwood veneer and lumber, no wood products

need be brought into this region for a long time to

come.

There are four large markets where logs are

offered for sale under definite rules of measurement

and grading; these are the Puget Sound, Grays

Harbor, Willapa Bay, and Columbia River log

markets. In each of these, an association has been

formed to do the scaling and grading. Many lum-

ber manufacturers depend entirely on these mar-

kets for their raw material.
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Figure 21.

—

From 1925 to 1936 lumber production of the Douglas-fir region, although fluctuating considerably in volume, remained constant in

its relation to national cut, never falling below 25 percent or exceeding 30 percent of lumber production for the United States as a whole

Loggers and manufacturers of this region also buy

and sell logs in British Columbia, but compared

with the total sawlog consumption, the quantities

are not large (table 29). Practically all the im-

ported logs are brought into the Puget Sound

district.

The volume of Douglas-fir log exports is com-

paratively insignificant, amounting to about 0.5

percent of the annual production, and during the

Table 29.

—

Logs imported 1 from British Columbia to Douglas-

fir region {Scribner rule), stated years

Species 1929 1931 1933 1935 1937

Douglas-fir... . .

M board
feet

119, 411

30, 250

16, 990

5,560

M board
feet

92, 711

23, 100

35, 568

1,223

M board

feet

77, 850

37, 414

4,319

2,483

M board
feet

40, 275

23, 265

30, 406

2,736

M board
feet

18, 757

Western redeedar 25, 111

Western hemlock 53, 594

All other 10, 214

Total 172, 211 152, 602 122, 066 96, 682 107, 676

1 Data based on reports from Pacific Northwest Loggers Association.

period 1928-37 (table 30), except in three of the

years, was more than balanced by imports from

British Columbia. A large part of the exports,

however, is in "peeler" logs, amounting to a signifi-

cant part of the total peeler log production. Most

of the log exports go to Japan, China, and Aus-

tralia. From a regional standpoint the quantities

exported do not at present materially influence

local supplies, except for a few problem species.

In addition, considerable quantities of large sawed

timbers, "Jap squares," are exported to the Orient

for remanufacture (fig. 22).

The quantities of Port Orford white-cedar logs

exported, practically all to Japan, are a significant

part of the total production of the species. During

the 9-year period 1925-33, the total average annual

production of Port Orford cedar sawlogs was slightly

less than 50 million board feet, log scale. For the

last 6 of these years the Port Orford white-cedar log

exports averaged about 17% million feet annually,

or roughly a third of total production. In some
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Figure 22.

—

Giant squares being loaded for shipment to Japan, where they will be manufactured into lumber

Table 30.

—

Logs ] exported from Douglas-fir region, Scribner

rule 2, 1928-37

Species

Douglas-fir.--

Western redcedar

Port Orford white-cedar

Western hemlock

Balsam firs 3

Northern black Cottonwood

.

Sitka spruce __.

All other

Total

1928

M board
feet

9,388

70, 938

35, 306

26, 468

110

40

1,846

332

144,428

1929

M board

Jeet

27, 225

56, 897

28, 776

35. 119

489

150

2,380

237

151, 273

1930

Af board
jeet

29, 939

31, 373

14, 208

24, 633

1,955

1,062

1,982

191

105, 343

1931

AI board

feet

18, 385

33. 826

12, 658

31, 215

5,707

7,245

1,309

1,346

111,691

1932

AI board
feet

5,509

3,869

5,298

23, 797

4,889

4,132

447

269

48, 210

1933 1934 1935 1936 1937

Douglas-fir. . 14, 299

5,807

8,691

22, 277

4.143

4,257

580

175

24, 688

8,243

9,171

29, 185

1.570

3,862

2,805

1,611

37, 059

10, 990

7,480

40, 369

2,657

2,349

7,083

4,290

53, 943

7,190

6,404

32, 521

4,099

6,461

3,245

1,965

25,409

1,651

Port Orford white-cedar.. .

Western hemlock. ..

3.647

12. 705

Balsam firs 3 . . . ... 1.944

Northern black cottonwood

.

2,631

1,497

All other.. . 544

Total 60, 229 81, 135 112, 277 115,828 50, 028

1 Data include small quantities of bolts. Source of data, summaries of

United States customs records compiled by Seattle and Portland Mer-

chants Exchange.
2 Original Brereton-scale data converted to Scribner by dividing by 2.

3 Includes so-called larch, actually noble fir.

years exports have been half the total production.

In addition to logs, considerable quantities of Port

Orford white-cedar lumber and sawn timbers are

exported to Japan, and remanufactured there. The
supply of Port Orford cedar in private ownership,

about three-quarters of a billion board feet, will

last only 15 years at the present rate of cutting.

In the vicinity of Coos Bay the manufacture from

Port Orford white-cedar of products such as battery

separators and Venetian blinds has developed into

an important and successful industry. This indus-

try employs an unusually large number of laborers

for the volume of forest resources used. Exporta-

tion of this "cedar" in unmanufactured form

deprives this region of considerable income and

outlets for labor and hastens the end of this industry.

Western redcedar, the supply of which is limited,

is being exported in considerable quantities. How-
ever, offsetting the exports, a large volume of this

species is imported from British Columbia.

Logging

Types of Organization

Logging in the Douglas-fir region is a highly

specialized and mechanized operation. This has
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resulted in organization of the industry along lines

not commonly found in other forest regions. Many
companies and individuals are in the business of

logging only, not having any interest in the sawmill

industry or other wood-using industries. Some of

these concerns are timber holders, others buy

timber shortly in advance of cutting, and a few

depend almost entirely on Government-owned

timber. Their log output is sold on the open

market or by contract to manufacturers. Much
logging is done by "gyppo" loggers, operators who

contract with owners of timber to log it at a stipu-

lated price per 1,000 feet. They usually log on a

small scale and are often irresponsible. The timber

owner may use the logs in his own sawmill or may
sell them on the open market. A number of manu-

Figure 23.

—

Logging Douglas fir with tractor and arch in the Oregon Coast Range. Use of

this type oj equipment is increasing in the spruce-hemlock and Douglas-fir types of western Wash-

ington and western Oregon and is causing significant changes in management of these types

facturers, particularly the larger ones, do their own
logging, either directly or through logging subsid-

iaries.

There are many variations and combinations of

these types of organization. Some manufacturers

supply part of their needs by logging their own
timber directly, part by contracting the logging of

their timber, and part by purchasing sawlogs on the

open market. Sometimes they contract only a part

of the logging operation, such as felling and bucking

or truck haulinsr.

Methods

With very few exceptions, forests have been clear

cut; that is, the entire merchantable stand has been

felled and whatever trees were left as unmerchant-

antable were usually knocked down in the process

of skidding. The large size of the trees, the dense

stands, and the rugged topography have been re-

sponsible for the development of highly mechanized

logging methods. Heavy high-speed machinerv

powered by steam, gasoline, diesel-oil, or electricitv

is used to move the logs, by cable, from stump to

railroad, highway, or waterway and there load

them for final transportation to mill or market.

Recently there has been a tendency toward the use

of lighter, more flexible, and more mobile machin-

ery like crawler tractors and trucks, not only by small

but also by large operators.

Where modern tractors or

trucks or both can efficiently

be used, they are likely to

have certain advantages over

the conventional steam-donkey

and railroad method of log-

ging, chiefly in saving on the

investment required per acre

logged and in the opportun-

ity to practice selective cut-

ting. Where tractors and

trucks are usable their flexi-

bility and mobility enable the

operator to select the individ-

ual trees or tracts of timber

that can most profitably be cut

at the time, thus effectivelv liq-

uidating his investment with-

out needless waste of forest re-

sources or needless operating

expenses. The rapid increase

in the use of tractors and trucks is actually revo-

lutionizing woods practice in this region and may
have a far-reaching effect on both the economics of

the industry and the condition of the cut-over areas.

The use of tractors for skidding makes practicable

the logging of small or remote bodies of timber where

the installation of less mobile and more expensive

machinery would not be justified. Where a high de-

gree of selectivity is practiced, as when tractors do the

skidding (fig. 23), the cut-over land is still partly

stocked with trees, in contrast to the denudation

86



when clear cut for steam-donkey

skidding. Attendant problems

of fire protection, silviculture,

and forest management vary

greatly under the two methods.

Transportation

Rail hauls of about 50 miles

are common and veneer logs

are hauled much greater dis-

tances. It is not uncommon
for logs to be moved by rail

and water 150 to 200 miles or

more. In the larger operations,

standard-gage railroads extend

to all parts of the area and the

logs are hauled directly to the

mill or to waterway. Stream

driving, never very common
here, is now practiced in only

a few places. Puget Sound and the Columbia and

Willamette Rivers have made possible cheap

transportation of logs. Large flat rafts (fig. 24)

are towed considerable distances on these waters

and are used to a lesser extent on other waterways.

Ocean-going rafts or barges are used to move logs

coastwise; cigar-shaped rafts are towed from the

Columbia River to San Diego, Calif., a distance

of 1,100 miles. Practically all the merchantable

timber in western Washington and a large part

of that in northwestern Oregon is within 30 or

40 miles of tidewater or navigable streams.

Figure 24.

—

Log raft being towed up the Willamette River at Portland.

booms and sorting pond

F347420

At right are storage

The increased mileage of improved highways in

the past few years and the development of efficient

and economical motortrucks have extended the

use of trucks from small operators to many of the

large companies, which are now using them partly

or wholly to move logs from woods to mill (fig. 25).

The use of trucks, particularly in connection with

such mobile and flexible skidding machinery as the

modern tractor and arch, makes it practicable to

harvest small isolated tracts of timber, or timber at

long distances—sometimes 50 miles—from water

or railhead, provided there are public highways

t ~~*
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Figure 25.

—

Truck with load op about 4,000 to 6,000 board feet. Larger trucks haul as much as 10,000 board
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nearby. This encourages geographic diffusion of

logging operations, instead of the former concen-

tration near railroads and waterways. It also en-

courages selectivity in cutting whereby the very

desirable species or the best logs are hauled even

from great distances to market, while the less de-

sirable tracts, trees, or logs are passed up for the

present. No doubt, trucks will be used more for

log transport as investment in logging railroads

and expensive rolling stock is liquidated or present

equipment is worn out.

Improvement of existing waterways and develop-

ment of new routes by the construction of canals

has been proposed. Two of these proposals, if

consummated—the canalization of the Willam-

ette River and the construction of canals connect-

ing Grays Harbor with Puget Sound and the Co-

lumbia River—would probably have great influ-

ence on log movement, the permanence of manu-

facturing centers, and logging methods. There is,

however, no definite assurance that these projects

will be undertaken.

Lumber Manufacture

The sawmill is the most common type of indus-

trial plant in western Oregon and western Wash-
ington, and many of the communities have grown

up around a sawmill. Longview, Wash., for ex-

ample, which has grown from nothing in 1 920 to a

population of over 10,000, owes its existence to

two large sawmills. On the other hand, abandon-

ment or dismantling of sawmills has resulted in

the decline of communities dependent on them.

Temporary shut-downs immediately result in a

noticeable slackening of trade in surrounding

communities.

Lumber production is, generally speaking, a more
complex manufacturing process than in most other

parts of the United States. A large variety of

items, grades, and sizes are produced to satisfy many
different classes of world-wide trade. The large

sawmills produce hundreds of different patterns of

molding and interior finish; flooring of manv
kinds and sizes ranging from 1- by 4-inch boards

Table 31.

—

Number and installed capacity ' of sawmills in forest-survey units of Douglas-fir region, 1934

Forest-survey unit and capacity group

Mills Total installed capacity

Active Idle Total Active mills Idle mills All mills

Western Washington:

North Puget Sound _ -

Number
48

99

65

38

66

Number
20

40

25

16

15

Number
68

139

90

54

81

M board feet

4,077

7,314

2,385

3,286

3,722

M board feet

1,010

1,600

504

1,301

240

M board feit

5, 08V

South Puget Sound - - 2,889

Total -_ - 316

103

172

14

41

43

38

116 432 20, 784 4,655 25, 439

Western Oregon:

Columbia River 26

56

9

20

24

10

129

228

23

61

67

48

4,752

5,066

314

564

1,776

666

1,095

1.173

704

316

556

160

5,847

6,239

1,018

880

2,332

826

Willamette River _ -

South Oregon coast.. _ . ...

Total _ 411 145 556 13, 138 4,004 17, 142

Daily capacity (M board feet):

1-20 472

108

53

54

36

4

191

32

13

18

7

663

140

66

72

43

4

4,586

3,498

4,299

8,908

9,331

3,300

1,719

1,067

1,050

2,625

2,198

6,305

4,565

5,349

11, 533

21-50

51-100

101-200 _

201-500

Over 500. 3,300

Regional totaL. ._ . 727 261 988 33, 922 8,659 42, 581

i Per 8-hour shift.



SURVEY UNITS
1. North Puget Sound
2. Central Puget Sound
3 South Puget Sound
4 Grays Harbor

5. Columbia River,Wash.
6. Columbia River,Oreg.

7. Willamette River

8. North Oregon coast

9. Umpqua River

10. South Oregon Goast

1 I. Rogue River

CAPACITY OF MILLS
• 201 M or more per 8-hr. day

e 51-200 M per-8-hr- day

o 1-50 M per day

Figure 26.

—

Location of sawmills in the Douglas-fir region

for ordinary dwellings to ship and bridge decking;

ceiling, siding, and boards; dimension lumber of

many sizes; large timbers for oil derricks, bridges,

and other types of heavy construction; factory

lumber; railroad ties; and many other items. The
smaller mills produce fewer items, and some manu-
facture one class of products—ties, for example

—

almost exclusively.

Sawmills

Sawmills range in size from small portable mills

operated by a few men to huge plants employing

more than 1,000 people each. In 1934, approxi-

mately 74 percent of the 988 sawmills in the region

were active during at least part of the year (table

31). A significant fact is the relatively large

number of small and medium-sized mills that were

idle. Western Oregon, with 124 more sawmills

than western Washington, had 8 million board

feet less installed 8-hour capacity. This is due to

the large number of small mills in western Oregon,

most of which are in the Willamette Valley. The

large mills are concentrated in a few localities (fig.

26) and with some exceptions are located on tide-
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Figure 27.

—

Large sawmill en the Willamette River. In the foreground is a veneer plant; at

the extreme left are seen the cores remaining after logs and bolts are peeled

water or on rivers navigable to transoceanic ves-

sels (fig. 27). In contrast, the small mills are

widely scattered throughout the region, mostly in

the interior (fig. 28). As cutting progresses the

source of raw material becomes more remote from

the large mills.

The total annual installed capacity of all existing

sawmills in 1934, computed on a basis of 300 work-

ing days of 8 hours each, was nearly 12.8 billion

board feet (lumber tally), and the annual capacity

of the mills active in 1934 was approximately 10.2

billion board feet. Actually, the mills can produce

considerably in excess of these

totals. Even when production

is considerably below normal

many of the large mills operate

two shifts daily at least part of

the year. The lumber produc-

tion for 1934 was 4.4 billion

board feet, only a little more

than a third of the total esti-

mated capacity. Evidently, the

existing sawmills are mechani-

cally capable of producing at

least twice the amount of lum-

ber necessary to fill current de-

mands (1 925—33 average annual

production). Furthermore,

any slight increase in demand

and prices is usually followed

by erection of new sawmills

and rehabilitation of partlv

dismantled mills. This condi-

tion leads to chronic malad-

jusment of saw-mill capacity

with lumber production.

Retirement of obsolescent

sawmills has been advocated

as a panacea for the ills of the

lumber industry, but no practi-

cal method has been suggested

for effecting this. Some of the

oldest sawmills are among the

more successful, proving that

age is not necessarily a measure

of sawmill obsolescence. Many
mills have become obsolete

not because of mechani-

cal deficiences of the plant but because the accessible

timber has all been cut and the mill is too far from

the source of raw material to operate successfully.

The difficulties of the lumber industry are more

deep-seated than excess sawmill capacity. The
availability of enormous quantities of standing tim-

ber generates a constant pressure to increase pro-

duction. Timber owners, weary of paying taxes and

other carrying charges without return, seek to

liquidate at the first opportunity. This trend,

coupled with the excess sawmill capacity, has created

a chronic overproduction that can be remedied only

Figure 28.

—

Circular sawmill in western Washington having a capacity of approximately 30,000

board feet per 8-hour shift. The chief products of small mills are railroad ties, planking

timbers, common boards, and dimension. Usually such mills are located in the woods near their

log supply
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by changes in timber ownership or a sharp reduc-

tion in the cost of timber holding. General adoption

of sustained-yield management would automati-

cally cure most evils of overproduction.

Transportation and Markets

Lumber from this region is marketed in all parts

of the world and forms the principal cargo shipped

from its ports in both tonnage and value. Lumber
is likewise the leading commodity shipped from the

region by rail, in both tonnage and value. Water-

borne shipments in 1935 from Oregon and Wash-
ington ports amounted to 2.3 billion board feet,

according to Pacific Lumber Inspection Bureau

data. Practically all the lumber shipped by vessel

from Oregon and Washington is produced in the

Douglas-fir region; and very little comes from

eastern Oregon and eastern Washington or from

other States. Domestic shipments picked up from

the low points of 1932 and 1934 (table 32 and fig.

29) despite strike conditions in the shipping and

lumber industries; but foreign shipments did not

respond to improved economic conditions abroad.

A large part of the lumber shipments were formerly

consigned to Great Britain and possessions, but

since the British Empire Trade Agreement of 1932

British Columbia mills are getting more of this busi-

ness. Partly offsetting this trend, Oregon and Wash-

ington mills are getting a larger proportion of the

domestic cargo business.

It is estimated that in 1935 approximately 1

billion board feet of lumber produced in the Doug-

las-fir region was remanufactured or consumed

locally, and 1.9 billion board feet was shipped by

rail to various parts of the United States. The
principal rail markets for forest products from this

region are the Lake, Central, and Prairie States.

Shipping costs practically prohibit rail shipments

to States farther east, although lumber shipped by

vessel to the Atlantic coast is reshipped by rail or

trucked to interior points within short distances.

Freight charges constitute from 35 to 50 percent of

the average delivered price of Pacific coast lumber

in midwestern and eastern markets. To overcome

this handicap there has been increased local use of

dry kilns in the last few years.

The rail rate on lumber to Des Moines is 68 cents

per hundredweight, to Chicago 72 cents, and to
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Figure 29.

—

Water-borne lumber shipments from the United

States {Oregon and Washington) and from British Columbia

to domestic and foreign ports

points eastward to the Atlantic coast 78 cents.

Assuming an average shipping weight of 2,500

pounds per M board feet, these rates amount to

charges of $17, $18, and $19.50 per M feet. The
cargo rates per M board feet from ports in this

region to the Atlantic coast averaged $12 to $13 in

the last few years, to California ports $5 to $7.

Back haul costs by rail or truck from Atlantic coast

ports mount up rapidly, and at points as distant

from the east coast as Buffalo and Pittsburgh cargo

rates plus rail back haul exceed the through rail

rate. In striking contrast to the domestic cargo

rates are the rates to foreign ports; for example, the

rate to Japan is about $7 per M, to China about the

same, and to Australia $8 to $9. Practically all ex-

port shipments are carried in foreign bottoms, with

operating costs lower than those of the American

vessels that handle coastal and intercoastal trade.

The great distance between mill and market has

been a disadvantage in another way; it has been

partly responsible for the development of a system

of marketing through wholesalers and commission

men. It is estimated that 70 percent of the lumber

production of this region is sold through wholesale

middlemen. This has weakened the control of the
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Table 32.

—

Destination and volume of water-borne lumber shipments 1 from Oregon and Washington andfrom British Columbia

in 1929-35

OREGON AND WASHINGTON

[Million board feet; i. e., 000,000 omitted]

Destination 1929 1930 1931 1932 1933 1934 1935

Foreign:

817

|
284

260

235

14

532

306

169

91

13

642

73

I 98

67

28

8

367

58

43

47

13

9

468

58

56

48

8

523

63

37

66

14

17

375

47

31

75

25

11

Total -- 1,610 1,111 916 537 645 720 564

Domestic:
1,594

1,420

108

1,342

1,143

82

1,236

824

74

724

512

78

849

622

83

601

500

69

826

819

81

3,122 2.567 2,134 1,314 1,554 1,170 1,726

4,732 3,678 3,050 1.851 2,199 1,890 2,290

BRITISH COLUMBIA

Foreign:

236

70

17

56

21

206

98

15

43

18

193

1 81

9

56

17

114

1

108

10

128

6

192

7

271

17

128

18

189

4

455

17

136

30

138

12

456

16

138

32

Total -- 400 380 358 367 633 831 792

Domestic:

276

41

208

50

1

73

140

37

39

10

13

2

1

1

40

4

1

51 31 31 15 27 17

Total _- . 368 332 208 80 30 29 62

768 712 566 447 663 860 854

1 Data from reports of Pacific Lumber Inspection Bureau.

producer over the distribution of his product, and

has resulted in reduced prices. The distance from

markets was also partly responsible for the practice

of shipping transit cars and cargoes, which cost the

producers large sums by lowering selling prices and

increasing selling costs. The improvement in ship-

ping facilities and the depressed market have been

chiefly responsible for the reduction in transit

shipments.

Sawmill Byproducts

In the last 20 years the manufacture of byprod-

ucts from what was heretofore waste destroyed in

2 Mexico, West Indies, Central America, and South America.

refuse burners at sawmills has increased tremen-

dously. The principal sawmill byproducts are lath,

handle squares, shingle bands, pulp chips, fuel

wood, hogged fuel, and sawdust. Lath has been

manufactured as a byproduct of the sawmills for

many years. Nearly half the lath produced in the

United States is manufactured in this region.

Slabs, edgings, etc., are used for fuel in homes,

apartment houses, schools, and small industrial

plants. Hogged fuel is used in sawmills, pulp and

paper mills, power plants, other industrial establish-

ments, schools, and office buildings. In recent

years the use of clean sawdust as a domestic fuel has
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increased considerably; thousands of homes in

Seattle, Portland, and smaller cities have installed

sawdust burners. Many schools, apartments, stores

and office buildings, also, are heated by sawdust-

consuming furnaces.

Hodgson estimated (8) that during 1929 sales of

sawmill "waste" fuel wood, hogged fuel, and clean

sawdust totaled more than $4,300,000 f. o. b. mill.

Other Wood- Using Industries

Pulp and Paper Manufacture

The manufacture of wood pulp is fast becoming

one of the leading industries in this region. In

1937, 25 active wood-pulp manufacturing plants

had a combined capacity of 5,164 tons per 24 hours

(table 33) of which more than a third was devoted

to the bleached sulphite process. In the last few

years production of paper pulp has nearly equalled

installed capacity. Production in 1935 represented

approximately 225 days' operation at full capacity.

The total output for 1937, shown in figure 30 as

approximately 1 .46 million tons, represents capac-

ity production for about 285 working days. The
annual pulpwood consumption of these mills in-

creased sharply from 1936 to 1937. In 1934-35, as

shown in table 34, western hemlock was the pre-

dominant species and nearly 70 percent of the total

was from sawlogs of this and other species.

In recent years there has been a significant

increase in pulp-mill capacity in this region through
establishment of new plants and expansion of

existing mills. From June 1936 to July 1937 the

installed pulp-mill capacity increased more than

1 ,000 tons per 24 hours, the increase totaling nearly

25 percent. Approximately 750 tons of the in-

crease was in sulphite plants. From present indi-

cations such considerable increases will continue.

One pulp mill was under construction in 1 937 with
an expected capacity of 125 tons.

The 17 paper mills active in 1937 had a total

24-hour capacity of 2,600 tons, of which 30 per-

cent was newsprint, nearly 50 percent was fairly

evenly divided between sulphites and sulphates

and some 16 percent was in boards (table 35).

The estimated annual production of paper for 1937,

as shown in figure 30, amounts to capacity produc-

tion for 300 working days.

The region has one plant, not listed in table 35.

that manufactures wood -fiber insulating board

from Douglas-fir exclusively, with a daily capacity

of 250,000 square feet.

Table 33.

—

Pulp mills active in Douglas-fir region in 1937 and their capacity, 1 by survey unit and process of manufacture 3

Forest-survey unit

Mechanical Unbleached sul-

phite
Bleached sulphite Sulphate Soda All processes

Mills
Capac-

ity
Mills

Capac-
ity

Mills
Capac-

ity-
Mills

Capac-
ity

Mills
Capac-

ity
Mills Capac-

ity

Western Washington: Number Tons Nu mber

3

3

Tons
420

137

Number
1

2

Toms
450

560

Number Tons Number
1

Tons
60

Number
5

7

Tons

930

Central Puget Sound. 2 330 2 430 1 457

1

3

270

420

1

5

270

Colnmhia River 4 240 1 250 2 310 1 220

Total. 6 570 7 807 7 1.700 4 740 1 60 18 3,877

Western Oregon:

Columbia River . 3 670 2

2

185

117

1 125 3

3

980

1 130 247

1 60 1 60

Umpqua River ....

Rogue River. .

Total 3 670 5 362 1 130 1 125 7 1,287

Region total. . . 9 1.240 12 1, 169 8 1,830 5 865 1 60 25 5, 164

1 Per 24-hour day.

224146°—40-

; A mill using more than 1 process of manufacture is enumerated under each.
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—

Pulpwood consumption and wood-pulp and paper production of the Douglas-fir region

The Census of Manu-
factures for 1929 lists 23

pulp mills and 20 paper

mills in the region. It

gives the total number of

workers as 7,700, salaries

and wages paid as $12,-

000,000, and value of

products for 1 929 as $70,-

000,000. Figure 30 shows

clearly an approximate

doubling of pulp produc-

tion between 1929 and
1937 and a 35-percent in-

crease in paper produc-

tion. The present invest-

ment in pulp and paper

plants is estimated to

exceed $125,000,000.

Shingle Manufacture

Manufacture of "cedar"

shingles is among the

more important of the

other primary wood-using

industries. The total pro-

duction in 1935 was 4

million squares, or about

3% billion pieces. Dur-
ing 1934 there were 232

active and 37 idle shingle

mills in the region. The
active mills had 782

shingle machines and a

total installed capacity of

23 !
o million pieces, per

8-hour shift, and the idle

mills had 42 machines

and a total installed

capacity of 965,000 pieces

per 8-hour shift. Ap-
proximately 85 percent

of the installed shingle-

mill capacity is in western

^Vashmgton.
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Veneer and Plywood Manufacture

The veneer and plywood industry has increased

steadily in importance in the past decade, and
especially in the past few years. Production in-

creased from 200 million square feet in 1932 to

480 million square feet in 1935 and again to 700

million in 1936 (fig. 31). Production lagged be-

hind orders in 1935 owing to longshoremen's and

lumber-workers' strikes.

In 1937 there were 19 veneer- and plywood-

manufacturing plants in the region, 17 in western

Washington and 2 in western Oregon. The total

rated annual capacity of the Washington plants is

790 million square feet, and that of the Oregon
plants is 95 million square feet.

The market for plywood and veneer products

from this region is principally domestic, only about

9 million square feet being exported in 1935. Of
the domestic consumption, about 15 to 20 percent

is local.

Douglas-fir is the principal species used in this

industry; other species used are Sitka spruce, Port

Orford white-cedar, western hemlock, noble fir,

red alder, and bigleaf maple.

In recent years there has been a decided change

in the type of peeler logs used. Formerly the de-

Table 34.

—

Normal annual pulpwood consumption in Douglas-fir
region,! by species and type of material

Species Saw-
logs *

Forest
wood

Pulp
chips 3

Mill
waste

Total

Western hemlock
M cords

1,102

130

64

1

38

M cords

263

23

69

21

20

M cords

81

27

M cords

32

4

M cords

1,478

157Sitka spruce

White fir

Northern black Cottonwood 22

Douglas-fir ._ 61 119

Total. ... 1,335 396 108 97 1,936

1 Basis, data for years 1934-35.

2 Factor used to convert log scale to cords, 500 board feet = l cord.
3 Usually measured in 0.8117-eord units.

mand was almost exclusively for the highest-qualitv

No. 1 grade Douglas-fir logs, 40 inches or more in

diameter (fig. 32). Now a large percentage of

high-line No. 2 logs, even as small as 30 inches

in diameter, are accepted. These developments

have been caused chiefly by the increasing scarcity

of large No. 1 Douglas-fir logs and by techno-

logical improvements. Future expansion of the

industry may be curtailed, at least in certain sec-

tions, because of the limited quantity of high-

quality Douglas-fir suitable for veneer faces and

Table 35.

—

Paper mills active in Douglas-fir region in 1937 and their capacity, 1 by survey unit and kind of material produced 2

News Sulphites Sulphates Book Board Other All materials

Forest-survey unit
Mills Capac-

ity

Mills Capac-
ity

Mills Capac-
ity

Mills Capac-
ity

Mills Capac-
ity

Mills Capac-
ity

Mills Capac-
ity

Western Washington:

North Puget Sound. _

Number Tons Number
1

Tons
15

Number Tons Number
1

1

Toms
65

35

Number Tons Number Tons Number
2

5

Tons

80

Central Puget Sound. 1 340 1 235 2 175 1 8 793

Smith Pnppr. Sound

Grays Harbor 1

2

50

305

1

4

50

Columbia River. . 2 225 2 252 782

Total 1 340 4 370 3 460 2 100 4 427 1 8 12 1,705

Western Oregon:

2 440 2

2

115

160

1 135 1 45 3

2

735

Willamette River 160

North Oregon coast

South Oregon coast

Rogue River

Total 2 440 4 275 1 135 1 45 5 895

Region total 3 780 8 645 4 595 2 100 4 427 2 53 17 2,600

1 Per 24-hour day. 2 A mill manufacturing more than 1 kind of material is enumerated under each.
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the demand for this type of material for other uses.

More flexible methods of logging, however, such

as those employing tractors and trucks, is now
making it possible to reach with partial-cutting

methods tracts too inaccessible for the conven-

tional clear-cutting methods; thus a larger volume

of potential veneer logs is now brought into the

radius of availability. Future expansion, predi-

cated upon a plentiful supply of raw material, will

probably be restricted to western Oregon.

-s 700
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2 «50

5j 600

5 550

^ 500

^ 450

£«°°

1 350

6 300
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Figure 31.

—

Plywood production of the Douglas-fir region

Wood Preserving

The wood-preserving industry—not, strictly

speaking, a wood-using industry—is of considerable

importance. The prolongation of the life of wood

products through treatment with preservatives is

an important factor in holding the markets for

wood products against the competition of substi-

tutes and in reducing the depletion of the forests of

this region. Fifteen plants were in operation in

1935. The principal products treated that year

were

:

Figure 32.

—

Douglas-fir veneer log on lathe. The volume of

Douglas-fir veneer produced in the region increased more than 250

percent during the decade 1927-36

Poles (pieces) 71, 903

Piles (linear feet) 452, 441

Cross ties (pieces) 2, 573, 875

Cross arms (pieces) 40, 732

Switch ties, timbers and lumber (board feet) . . . 50, 000, 000

Secondary Wood-Using Industries

The secondary wood-using industries have in-

creased greatly in the last two decades, although,

in comparison with the primary wood-using indus-

tries, they are still far from completely developed.

Their leading products are sash and doors, mill-

work, boxes and crates, cross arms, furniture, wood
pipes, tanks and silos, handles, caskets, wooden-

ware, and vehicles. The principal woods used in

these industries are Douglas-fir, western hemlock,

Sitka spruce, western redcedar, red alder, and

bigleaf maple.
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Future Timber Supplies in Relation to

Industrial Development

-^

IN
considering the adequacy of forest resources

present and future, it is necessary first to

examine the present situation as to forest in-

dustries, their requirements, and the supplies of

raw material on hand, and then by using the best

data available on rates of depletion and growth to

project the present situation into the future.

In a century of operation, and 20 to 25 years of

heavy cutting, the virgin commercial forests of the

Douglas-fir region have been exploited in a very

uneven manner, with heavy cutting in the north

and central parts of the region and little or no cut-

ting in the southern part. As is shown by the type

maps at the back of this publication, vast areas

have been cut over on and near Puget Sound,

Grays Harbor, and the Columbia River, and large

areas of virgin timber remain in southern Oregon.

Approximately 75 percent of the present cut-over

area (including 84 percent of that in Washington

and 59 percent of that in Oregon) was logged to

supply tidewater or Columbia River mills.

During the period 1925-33, mills on tidewater

and the Columbia River produced 85 percent of

the lumber, 95 percent of the pulp, and practically

all the veneer manufactured in the region. Such

mills have the following advantages over other

mills in the region: (1) Access to open log markets

in which logs of any grade can be purchased; (2) a

wide territory from which to draw logs; (3) access

by combinations of rail and water transportation

to both foreign and domestic markets for forest

products; (4) better opportunity for integration

with other wood-using industries, owing to cheap

water transportation—for example, several saw-

-4&r

mills on Puget Sound can sell waste material to a

pulp mill on the sound, because the waste can be

transported cheaply in barges; and (5) better op-

portunity to sell—as fuel wood, hogged fuel, and

sawdust—material that usually goes into the burner

at strictly inland mills.

By far the larger part of the remaining timber of

economic-availability class 1 in western Washing-

ton is tributary to mills on tidewater or the Colum-

bia River. In western Oregon, the class 1 timber

in the Columbia River and Oregon coast units is

tributary to such mills, but that remaining in the

Umpqua and Rogue River units and the southern

part of the Willamette River unit cannot, under

present conditions, be moved to coast or Columbia

River points except at excessive costs. The mills

at inland points that are operating in competition

with tidewater and Columbia River mills, are doing

so in most cases on the basis of special advantages

—

such as preferred locations and easily accessible

timber—that probably will be available to very

few additional mills. The production of inland

mills, now a very small percentage of the total re-

gional production, is not likely to show any great

increase until the timber tributary to tidewater is

cut out.

Major Forest Districts

On the basis of transportation—water, rail, and

truck—the region was divided into six major districts

(fig. 33) as follows: (1) The Puget Sound district,

which includes the north, central, and south Puget

Sound forest-survey units, that is, all the territory
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in western Washington tributary to Puget Sound.

(2) The Grays Harbor-Willapa Bay district, which

is identical with the Grays Harbor unit and includes

all the territory in western Washington tributary to

Grays Harbor and Willapa Bay harbors. (3) The
Columbia River district, which includes the Colum-

bia River unit in Washington and that in Oregon,

or all the territory in western Washington and

western Oregon tributary to the Columbia River.

(4) The Oregon coast district, which includes the

north and south Oregon coast units, or all the

territory in western Oregon directly tributary to

the Pacific Ocean. (5) The Willamette River dis-

trict, which is identical with the Willamette River

unit and includes all territorv in the Willamette

Valley not tributary to the Columbia River.

(6) The south Oregon district, which includes the

Umpqua and Rogue River units, or all the remain-

ing territory in southern Oregon.

For the next decade or two, at least, there is not

likely to be any great amount of cross haul among
these districts so far as the average run of logs is

concerned. At some points along the edges of any

one of them timber may go either one way or the

other, and for high-grade logs there may be a large

amount of cross haul, but by far the greater part of

the average-grade logs cut in any district will

probably be manufactured somewhere within that

district. (The district manufacturing the lowest

percent of its own log output is the Oregon coast

district.) This prediction applies particularly to

rail or motortruck transportation; where water

transportation is feasible there may be a consider-

able movement of camp-run logs from one district

to another, e. g., from the Oregon coast district

Table 36.

—

Unreserved saw timber of availability class I in the

transportation districts of the Douglas-fir region bv species group,

log scale, Scribner rule

(In millions of board feet, i. e., 000.000 omitted)

District
Duuglas-

fir

Pulp
species

All other
species

Total

Puget Sound 40, 922

8,374

27, 370

51,110

29,033

17, 987

30, 972

22, 040

11,369

5,500

6,800

1,398

9,100

4,779

2,079

1,510

2,069

6,256

80, 994

Grays Harbor-Willapa Bay..

Columbia River. .....
35, 193

40, 818

Willamette River

Oregon coast

South Oregon .

58,120

37, 902

25, 641

Total 174, 796 78, 079 25, 793 278, 668

to the Columbia River, Grays Harbor-Willapa

Bay. or Puget Sound district and from the Willa-

mette River district to the Columbia River district.

The remaining stand of saw timber of avail abilitv

class 1 in each of the six districts is shown in

table 36.

Territory tributary to tidewater mills may be en-

larged and movement of logs between districts

facilitated by one or more of the following improve-

ments proposed by various public and private

agencies: (1) Improving the Willamette River so

as to allow all-year economical towing of logs from

Eugene to Portland; (2) cutting a canal across the

narrow neck of land separating Willapa Bay from

the Columbia River; (3) cutting a canal from

Grays Harbor to Puget Sound; (4) connecting the

railroad running north from Grays Harbor with

that running west and south from Port Angeles.

These purposes would be furthered also by other

railroad construction, new highway construction,

and improvement in trucks.

It is to be expected that the districts having most

natural advantages will be exploited first, and that

if industry is left to its own course their virgin tim-

ber supplies will be exhausted before certain less

favored districts are opened up. The Puget Sound,

Columbia River, and Grays Harbor-Willapa Bav

districts are the most favored, having the advantages

of ocean shipping and open log markets. A log fed

into the Sound or into the Columbia River at anv

point is about as available to any one mill on the

Sound or on the river, respectively, as to another,

so far as the cost of delivery is concerned.

Timber within reasonable distance of these water

bodies has the following advantages over other tim-

ber: (1) Concentration of sawmills, pulp mills,

veneer plants, shingle mills, and other wood-using

industries on these water bodies creates specialized

markets for logs of many species and varying

grades; (2) the log market is not dominated by a

few buyers. In many instances these factors mav
result in rapid liquidation but in some cases they

should induce the timber owner to practice con-

tinuous forest management.

Puget Sound District

Of these six major forest districts in the Douglas-

fir region, the Puget Sound district is the oldest in
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large-scale logging and production of wood prod-

ucts. It has 40 percent of the installed sawmill ca-

pacity of the entire region. Prior to the depression

a large quantity of logs was put on the Puget Sound

log market by independent loggers, but this has

fallen off during late years. Puget Sound has ex-

cellent harbors and has good shipping service—that

is, it has enough volume of other traffic and enough

sawmills and pulp mills so that boats plying at regu-

lar intervals have an opportunity to get full cargoes.

Location of both sawmills and pulp mills on tide-

water makes it easy and cheap to move sawmill

waste to pulp plants and hogged fuel to points of

consumption in the large cities. Logs can easily be

imported, also, from British Columbia.

The Sound district is served by three transcon-

tinental railroads to the east and three to the

south, and by an excellent highway system.

Wood-using plants are scattered up and down the

Sound from Bellingham to Olympia, including

sawmills, pulp mills, veneer plants, shingle mills,

door factories, furniture factories, etc. The diver-

sity of these plants allows maximum integration of

industry and full utilization of different timber

species and of different grades of logs. The com-

munities on the Sound where most of the wood-

using industries are located are modern, progres-

sive cities with good facilities for the welfare of

their inhabitants.

Grays Harbor-Willapa Bay District

The Grays Harbor-Willapa Bay district has

some of the advantages of the Puget Sound district,

but not to the same degree. Grays Harbor is an

excellent port, but the Willapa Bay harbor, to

date, is only mediocre. At neither harbor are

there other lines of business permitting good water-

transportation service for small shipments of

lumber or pulp; in fact, forest products constitute

practically all the shipping in these two ports.

Although the Grays Harbor-Willapa Bay district

has sawmills, a pulp plant, veneer plants, shingle

mills, box factories, door factories, general remanu-

facture plants, cabinet works, and other wood-

using industries, its wood-using industries are

neither so varied nor so extensive as those of the

Puget Sound district.

COOS 94 /~.,

Transportation district

boundary

Figure 33.

—

Map showing 6 major transportation districts in the

Douglas-fir region

In this district, considering timber in all avail-

ability classes, the ratio of board-foot volume of

pulp species to that of Douglas-fir is 3 to 1.

Columbia River District

The Columbia River district has excellent fresh-

water harbors that will accommodate transoceanic
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vessels, transcontinental rail facilities, and good-

sized cities offering markets for mill byproducts

and waste. It has ample fresh-water storage for

logs. It contains 25 percent of the active sawmill

capacity of the region, 43 percent of the installed

pulp-mill capacity, and 18 percent of the installed

plywood-mill capacity. It is the center of the

furniture-manufacturing industry in the Pacific

Northwest, and contains many secondary wood-

using plants. Its forest resources have not been

exploited to such an extent as those of the Puget

Sound district. The existing commercial timber

supply of all species immediately tributary to

Columbia River mills is less than that tributary to

mills on the Sound, but includes almost twice as

much Douglas-fir timber as pulp timber.

Willamette River District

The Willamette River district has more Douglas-

fir in availability class I than any other district and

about 10 times as much Douglas-fir timber as pulp

species. It has a greater volume of class I timber

of all species than any except the Puget Sound

district. It differs widely in industrial develop-

ment from the three districts already discussed.

It has no veneer or plywood industry, only 5 per-

cent of the installed pulp-mill capacity of the

region, few minor woodworking industries, and is

distinctly a district of small sawmills and small

woods operators. In this district 172 sawmills

were active in 1934, representing about 15 percent

of the regional installed capacity. Of the installed

capacity of the district about 30 percent was in 7

mills cutting 100,000 feet or more per day. 44

percent represented mills cutting from 20,000 to

100,000 feet, and 26 percent less than 20,000.

Although a considerable quantity of logs from the

Willamette River district are taken into the Colum-

bia River district for manufacture, most of the

logs are manufactured locally, and this situation

will probably continue for some time. High-grade

logs will undoubtedly continue to move north in

increasing quantities. A considerable part of the

lumber produced is moved to Portland for ocean

shipment.

Oregon Coast District

The Oregon coast district, although containing

about as much timber of availability class I as

either the Grays-Willapa district or the Columbia

River district, has lagged behind the districts

already discussed in timber cutting and, especially,

in forest-products manufacture. In the period

1925-33 it produced about 7 percent of the regional

output of sawlogs. Between 20 and 25 percent of

these logs were shipped to other districts or other

countries for manufacture. This district has only

about 8 percent of the installed capacity of active

sawmills in the region, no pulp plant except a rela-

tively small one at Empire, and only one veneer

plant, newly installed at Coquille. Its sawmills

are almost entirely dependent on California for

outlets for the part of their cut that is shipped by

water; Port Orford white-cedar logs are shipped to

the Orient for manufacture, but in smaller quantities

now than formerly.

For some time Lincoln and Tillamook Counties

have been the source of many of the high-grade

logs manufactured in the Columbia River district,

and this will undoubtedly continue. Some logs

from Lincoln County have been shipped even to

Grays Harbor and Puget Sound points. Whether

appreciable quantities of logs from the Coos Bay

country will in the future be shipped north for

manufacture in other districts is somewhat doubtful.

The largest manufacturing center in the Oregon

coast district is Coos Bay. Other major industrial

points are the Tillamook-Nehalem area, Toledo,

and Winchester Bay.

South Oregon District

The south Oregon district not only lacks facilities

for ocean shipping but is more remote from large

population centers than any of the other districts.

In its southern portions are extensive forests that

represent a merging of types characteristic of the

Douglas-fir region, the ponderosa-pine region, and

the Sierra region of northern California. It is less

developed industrially than any other district of

the Douglas-fir region. It has no pulp mills, no

veneer or plywood mills, and only about 4 percent

of the region's installed sawmill capacity. In the

period 1925-33 its cut of logs was only 1 percent

of that of the region as a whole. Logging and

lumber manufacture are chiefly limited to pon-

derosa pine. In the south Umpqua drainage there

is a tremendous volume of Douglas-fir timber,
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but there neither logging nor

the manufacture of wood prod-

ucts has been of any conse-

quence up to the present, owing

in part to somewhat lower

quality of timber but chiefly

to lack of water-shipping facil-

ities. In this district as a whole

there are relatively few saw-

mills, and the typical mill and

the typical logging operation

are small. The one large saw-

mill is a pine mill with a box

factory in connection, located

at Medford.

Future Depletion and

Inventory

On the basis of 1933 inven-

tory data and depletion and

growth estimates presented pre-

viously, forest depletion and

growth in the Douglas-fir re-

gion have been estimated for

each decade of the 30-year

period beginning with 1933 and

regional forest inventories have

been calculated as of 1943,

1953, and 1963 (table 37 and

figure 34). The depletion fig-

ures are log scale and do not

include the results of any wind

or fire catastrophe. Assump-

tion of a specified cut in a given

forest-survey unit does not

necessarily imply that that

quantity of logs will be manu-
factured into lumber, pulp, or other products in

that unit. How the assumed future depletion by

cutting, fire, etc., would alter type areas is shown

in figure 35.

The key element in these estimates and calcula-

tions was the assumptions of future cutting. These

were based on a continuation of past practices, i. e.,

that liquidation would take its normal course.

This would mean a continuation of past destructive

processes. The depletion data as set up, both as to

amount and location, are based on conditions which

are contrary to conservation principles and which

Figure 34. Estimates of forest depletion and growth and periodic timber inventories for the

Douglas-fir region

it is to be hoped will change. Nevertheless, it wao

thought desirable to show what might result if past

practices continued. 17 A constructive program of

forestry would alleviate the situation created by

this destructive process.

Timber in availability class I alone was con-

sidered, on the theory that cutting will shift to class

I timber in unexploited localities before any ma-

terial quantity of class II or class III timber is

cut in localities where the class I timber has been

17 See pp. 52 to 53, inclusive, for further details on as-

sumptions or on estimates of future depletion.
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Table 37.

—

Current and assumedfuture inventories offorest resources in the Douglas-fir region, by ownership, class, and district 1

INVENTORY OF 1933

Ownership and district

Total com-
mercial
conifer
area

National forest:

Puget Sound

Grays Harbor

Columbia River..

Willamette River-

Oregon coast

South Oregon.--.-

Total

Other ownerships:

Puget Sound

Grays Harbor

Columbia River..

Willamette River

Oregon coast

South Oregon

Total

All ownerships:

Puget Sound

Grays Harbor

Columbia River-

Willamette River

Oregon coast

South Oregon

Total..

Thousand
acres

2, 124.

9

371.9

1,451.0

1, 603. 8

864.6

1,541.6

7, 957. 8

5. 482. 2

1, 733. 3

2, 865. 3

2, 455.

2, 368. 8

3, 075.

1

17,979.7

7, 607. 1

2, 105. 2

4, 316. 3

4, 058. 8

3, 233. 4

4, 616. 7

25. 937. 5

Area, old-

growth
timber

Thousand
acres

1,443.9

364.1

731.3

1, 006. 9

373.1

1, 161.

5. 080. 3

1. 742. 3

920.3

702.4

994.4

828.7

1, 617. 8

6. 805. 9

3. 186. 2

1, 284. 4

1. 433. 7

2. 001. 3

1, 201. 8

2, 778. 8

11. 886. 2

Area, second-growth timber

22-40

inches
d. b. h.

Thousand
acres

124.0

1.5

114.8

204.7

221.4

63.9

730.3

401.0

37.6

211.0

410.1

379.9

471.7

1.911.3

525.

39.1

325.8

614.8

601.3

535.6

6-20
inches
d. b. h.

Thousand
acres

178.6

1.6

139.8

210.6

74.6

71.2

1.001.2

185.1

745.7

507.4

550.0

520.0

3, 509. 4

1,179.8

186.7

885.5

718.0

624.6

591.2

2, 641. 6 4, 185, . 8

Less than
6 inches
d. b. h.

Thousand
acres

234.4

1.9

376.4

141.1

35.4

81.2

870.4

963.8

200.5

349.8

190.6

77.0

211.6

1,993.3

, 198. 2

202.4

726.2

331. 7

112.4

292.8

2, 863. 7

Area, non-
restocked

600. 4

1, 373. 9

389.8

856.4

352.5

533.2

254.0

3. 759. 8

1,517.9

392.6

945.1

393.0

693.3

418.3

4, 360. 2

Total
volume

Billion

board feet

57.7

16.4

32.8

46.1

14.9

33.2

95.9

36.6

46.5

57.7

52.5

55.7

344.9

153.6

53.0

79.3

103.8

67.4

546.0

Volume
in avail-

ability
class I

Billion
board feet

20. 1

8.3

8.6

19.

5.9

4.2

ASSUMED INVENTORY OF 1943

National forest:

1, 399. 3

353.9

717.

1

987.7

368.3

1.145.5

164.8

1.9

148.9

256.3

239.1

81.4

205.6

1.7

214.3

203.0

67.1

79.5

229.2

3.0

302.8

115. 8

118.9

151.1

126.0

11.4

67.9

41.0

71.2

84.1

56.6

16.0

32.9

46.6

16.4

33.1

Willamette River . . _

Total. 4.971.8 892.4 771.2 920.8 401.6 201.

Other ownerships:

Puget Sound -_ 1, 232. 3

765.5

376.6

840.2

674.6

1, 553. 2

609.5

72.5

345.2

482.9

495.1

571.2

974.0

186.8

640.6

427.6

424.4

458.9

1, 087. 8

309.5

607.7

308.6

357.7

282.9

1. 578. 6

399.0

895.2

395.7

417.0

208.9

72.2

29.1

31.6

52.2

49.0

56.1

Columbia River .

Willamette River

Oregon coast . __

South Oregon

Total 5, 442. 4 2, 576. 4 3,112.3 2, 954. 2 3. 894. 4 290.2

All ownerships:

Puget Sound 2, 631. 6

1.119.4

1, 093. 7

1, 827.

9

1.042.9

2, 698. 7

774.3

74.4

494.1

739.2

734.2

652.6

1, 179. 6

188.5

854.9

630.6

491.5

538.4

1.317.0

312.5

910. 5

424.4

476.6

434.0

1.704.6

410.4

963.1

436.7

488.2

293.

128.8

45.1

64.5

98.8

65.4

89.2

Grays Harbor

Columbia River..

Willamette River. . ._

South Oregon

Total 10.414.2 3, 468. 8 3, 883. 5 3, 875. 4, 296. 491.8

i Includes nonreserved lands only.
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Table 37.

—

Currentand assumedfuture inventories offorest resources in the Douglas-fir region, by ownership, class, and district—Continued

ASSUMED INVENTORY OF 1953

Ownership and district

National forest:

Puget Sound

Grays Harbor

Columbia River-

Willamette Rivef-

Oregon coast

South Oregon

Total.

Other ownerships:

Puget Sound

Grays Harbor

Columbia River. -

Willamette River-

Oregon coast

South Oregon

Total-

All ownerships:

Puget Sound

Grays Harbor

Columbia River. ..

Willamette River-

Oregon coast

South Oregon

Total-

Total com-
mercial
conifer

area

Thousand
acres

Area, old-
growth
timber

Thousand
acres

1, 337.

6

326.6

699.2

951.3

362.9

1.119.5

4. 797.

1

717.1

572.9

80.9

559.1

430.1

1,451.0

3,811.1

2, 054. 7

899.5

780.1

1, 510. 4

793.0

2, 570. 5

8, 608. 2

Area, second-growth timber

22-40

inches
d. b. h.

Thousand
acres

204.4

2.2

182.4

307.5

256.7

1,052.0

783.1

103.5

475.5

536.2

590.2

667.0

3, 155. 5

987.5

105.7

657.9

843.7

846.9

765.8

4, 207. 5

6-20

inches
d. b. h.

Thousand
acres

225.4

1.9

281.8

194.0

59.1

86.9

849.1

870.8

177.6

510.8

339.4

300.3

398.4

2, 597. 3

1, 096. 2

179. 5

792.6

533.4

359.4

485.3

3, 446. 4

Less than
inches

d. b. h.

Thousand
acres

221.9

9.1

223.8

93.2

146.3

172.4

866.7

1, 377.

1

417.6

867.8

448.5

550. 8

327.0

3, 988. 8

1,599.0

426.7

1,091.6

541.7

697.1

499.4

4, 855. 5

Area, non-
restocked

Thousand
acres

136.6

32.1

63.8

57.8

39.6

64.0

392.9

, 734.

1

461.7

930.3

571.8

497.4

231.7

4. 427.

1,869.7

493.8

994.1

629.6

537.0

295.7

4, 819. 9

Total
volume

Billion

hoard feet

54.8

14.9

33.0

46.6

17.8

32.7

199.8

50.6

22.6

19.5

41.5

41.4

55.5

231. 1

105.4

37.5

52.5

88.1

59.2

88.2

430.9

Volume
in avail-

ability
class I

Billion
board feet

ASSUMED INVENTORY OF 1963

National forest:

Puget Sound - -- 1, 259.

288.9

673.2

888.0

357.2

1, 083. 7

243.4

2.6

215.3

358.2

274.2

116.0

316.3

3.6

417.5

207.9

141.4

187.7

150.9

25.5

76.5

58.8

65.3

87.6

155.3

51.3

68.5

90.9

26.5

66.6

52.0

13.1

32.9

45.8

19.3

32.1

Willamette River-.

4, 550. 1, 209. 7 1, 274. 4 464.6 459.1 195.2

Other ownerships:

547.2

395.0

56.9

289.4

200.5

1,244.2

839.5

92.8

541.8

570.5

573.8

738.6

1,091.9

277.8

682.5

416.9

431.0

463.9

1,371.2

396.5

833.2

526.1

511.9

249.8

1, 632. 4

571.2

750.9

652.1

651. 6

378.6

41.8

14.0

19.1

30.1

30.1

50.9

Willamette River

Total _ 2, 733. 2 3, 357. 3, 364. 3, 888. 7 4, 636. 8 186.0

All ownerships:

1,806.2

683.9

730.1

1,177.4

557. 7

2, 327. 9

1, 082.

9

95.4

757.1

928.7

848.0

854.6

1,408.2

281.4

1, 100.

624.8

572.4

651.6

1, 522. 1

422.0

909.7

584.9

577.2

337.4

1. 787. 7

622.5

819.4

743.0

678.1

445.2

93.8

27.1

52.0

75.9

49.4

83.0

Total 7, 283. 2 4, 566. 7 4, 638. 4 4, 353. 3 5, 095. 9 381.2
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exhausted. In regard to material for lumber manu-

facture it was assumed that Douglas-fir will be the

principal species used during the next two or three

decades, and that a certain quantity of Douglas-fir

of lower economic availability will be taken before

hemlock and other species are used extensively, but

that during the second and third decades species

other than Douglas-fir will be used in greater quanti-

ties than at present. The quantity of pulp manufac-

tured in the region was assumed to increase mate-

rially during the 30 years covered by the calculations.

The estimates of depletion in the region and in

individual forest-survey units theoretically indicate

not only how far the supplies of raw material now

available will go but what shifts of logging opera-

tions from district to district are likely to take place.

On the 1933 basis, according to the figures given

in table 37, by 1963 the region's total volume of all

species in all ownership and availability classes

would be reduced to about 70 percent and the vol-

umes in the various districts would be reduced as

follows: Grays Harbor, to one-half; Puget Sound

and Columbia River, to two-thirds each; Willa-

mette River and Oregon coast, to about three-

quarters each; and south Oregon, to something

more than nine-tenths.

According to the estimates the total national-

forest volume in 1963 would be 97 percent of the

1933 figure, but the total volume on other lands in

1963 would be only 54 percent of the 1933 figure:

the difference is explained by the fact that in 1933

there was three times as much class I timber on

other lands as on the national forests and that the

national forests are managed under a sustained-

yield policy.

According to estimate, in 1963 the national-forest

volume would exceed the volume on all other lands

in the Puget Sound, Columbia River, and Willa-

mette River districts, would about equal it in the

Grays Harbor-Willapa Bay district, and would fail

by a considerable margin to equal it in the Oregon

coast and south Oregon districts. The estimates

were based on the present ratios of national-forest

area to other land area.

Let us consider, with the 1933 inventory data as a

basis, how the assumed rates of depletion and

growth would affect the supply of raw material for

the wood-using industries in each major district of

the Douglas-fir region.

Sawlogs

PUGET SOUND DISTRICT

Douglas-fir saw timber in availability class I is

practically cut out in the north and central Puget

Sound units. The entire Puget Sound district con-

tains about 1 54 billion board feet of saw timber of

all species in all ownership classes, of which only

about 81 billion is in availability class I, including

only 40.9 billion feet of Douglas-fir. The depletion

assumed for this unit during the decade 1933-42

totals about 30 billion feet. Of the remaining 124

billion feet, 55 to 60 billion would be in class I and

only 21 or 22 billion Douglas-fir. During this

decade Douglas-fir will continue to form a major

part of the cut, most of which will be manufactured

somewhere in the Puget Sound district, and un-

doubtedly some high-grade Douglas-fir logs will be

brought in from British Columbia and from Oregon

points as far away as the Willamette Valley. So

long as there is an open log market on the Sound

a supply of raw material for the existing manufac-

turing plants will be assured, and this situation is

likely to continue until 1942 to 1945; by that time,

although probably there will still be an open log

market on Puget Sound for' species other than

Douglas-fir, it is possible or even probable that a

few large operators will control by far the greater

part of the Douglas-fir in the district.

Sawlog production in the Puget Sound district in

the period 1925—33 averaged about 3 billion feet

per year; the 28-billion-foot cut assumed for the

decade 1933-42 would allow the industries in the

district an annual • supply of that magnitude.

About two-thirds of the logs used in 1925-33 were

Douglas-fir, and this ratio could continue in 1933—

42. Almost the entire supply of Douglas-fir logs

would have to come from the central and south

units, since the north unit has only between 7 and 8

billion feet of class I Douglas-fir left.

For the period 1943-52 the total assumed deple-

tion for the Puget Sound district is about 28 :
o bil-

lion feet, log scale, of which slightly more than 27

billion feet is assigned to cutting. A considerable

reduction in cutting is assumed in the north and

central units, and a material increase in the south

unit. During that decade most of the Douglas-fir

timber of sawlog size will be depleted, but local

timber resources should be adequate to supply the
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sawmills it greater quantities of hemlock and "ce-

dar" are utilized.

For the decade 1953—62 the assumed cut for the

district drops to about 15% billion feet, of which na-

tional-forest timber composes about a fifth. In

1963 the Puget Sound district is assumed to have

the third largest total log production among the six

districts of the region. By that time its total volume

of timber on lands other than national forests is as-

sumed to have diminished to about 42 billion feet,

and its national-forest timber to have diminished

(from 58 billion feet in 1933) to 52 billion feet. A
considerable reduction in the quantity of sawlogs

—

particularly Douglas-fir sawlogs—cut for lumber is

expected to occur during this decade. It is assumed

that by that period part of the slack in employment

caused by the passing of sawmills will be taken up by

increase in pulp production.

Under present marketing conditions the existing

raw material is sufficient to supply all the existing

wood-using industries at present rates of consump-

tion at least until 1943, and is probably sufficient to

do so until 1963 if all species are used. However,

disappearance of the open log market for Douglas-

fir would undoubtedly force certain sawmills to

cease operation. Owners of sawmills the deprecia-

tion of which has been fully accounted for and that

are still reasonably efficient can afford to pay about

$1.50 per 1,000 more for logs than owners of newly

built sawmills requiring depreciation, and this $1 .50

can be applied to the cost of transporting logs from

greater distances. This differential is not, however,

sufficient to bring in camp-run logs from northern

Oregon. Therefore, unless other species are substi.

tuted on a large scale for Douglas-fir there is bound
to be a reduction in the quantity of lumber sawed in

the Puget Sound district during the period 1953-62.

Forced migration of forest industries as a result of

raw-material shortage would seriously disrupt the

economy of this district which has more than half

the population of the entire region. Constructive

measures that would help avert this danger are: (1)

Conserving the supply of high-quality material

through selective logging; (2) better utilization in

the woods; and (3) more complete manufacture.

GRAYS HARBOR-WILLAPA BAY DISTRICT

In the Grays Harbor-Willapa Bay district the

annual production of lumber, lath, and shingles for

the period 1925-34 averaged about 1.1 billion feet,

lumber tally, with a high of 1.8 billion feet in 1926.

a low of 0.3 billion feet in 1932, and a 1934 total of

about 0.47 billion feet. Annual production of lo^s

(log scale) for 1925-33 averaged slightly more than
1.45 billion feet, with a low of 0.77 billion feet in

1933. The Douglas-fir, spruce, and "cedar" of

availability class I in this district is sufficient to

maintain the 1933 rate of log production until

about 1948, even if no hemlock or balsam fir trees

are cut. This same timber would maintain the

1925-33 annual rate of log production only until

about 1943. The total cut of 9 billion feet assumed
for 1933-42 and for 1943-52 includes a consider-

able proportion of hemlock and other species to be
used in pulp mills, 1 5 to 20 percent in the first de-

cade and 20 to 40 percent in the second. By the

end of the second decade the greater part of the

Douglas-fir will be gone, and a considerable part of

the Sitka spruce and "cedar."

The sawmill industry in the Grays Harbor-
Willapa Bay district will be able to go ahead on a

reduced basis for one more decade and probably
part of the second, but not much longer unless there

is a decided increase in the use of hemlock, "cedar."
and balsam firs for lumber. Inventory data and
type maps for the district show that the future of

this region is bound up in the pulp industry. With
raw material enough for greatly increased pulp
production, this district needs additional pulp mills

if all labor now used in the lumber industry is to be
given employment in the future.

Western hemlock lumber is well adapted to most
ordinary construction needs, and prior to 1930 a

considerable quantity of it was marketed. Preju-

dice against this wood existed particularly in eastern

markets where eastern hemlock, a different species,

had only a mediocre rating. Instead of making a

determined effort to overcome this prejudice

through trade extension and through better manu-
facturing methods, West Coast manufacturers of-

fered western hemlock at prices lower than those

of competing woods. The prejudice persisted;

and during the depression, when little building was
being done and prices of other woods went to rock
bottom, the price-differential sales weapon was
eliminated and hemlock lumber sales dropped off

in larger proportion than sales of Douglas-fir. It

is assumed that good manufacturing procedure,
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including good drying, together with aggressive

merchandising, will partly remedy this situation.

The cut of timber in all ownership and economic-

availability classes in the period 1933-62 is assumed

to total about 30 billion feet. Offset in part by

growth, this depletion would reduce the 1933

supply of 36.6 billion feet on lands other than

national forests to 14 billion feet and the 16.4

billion feet on the national forests to 13.1 billion

feet. During 1953-62 the annual cut of national-

forest timber is assumed to average about 13

percent of the total annual cut.

The industrial development in this district is

based almost entirely upon the forest industries.

Prompt application of forestry practice that will

insure a continuous flow of raw material is of utmost

concern to all communities in the district.

COLUMBIA RIVER DISTRICT

In 1925-34 the Columbia River district produced

annually an average of 1.77 billion feet of lumber,

with a high of 2.38 billion feet in 1928 and a total

of 1.36 billion feet in 1935. The quantity of logs

cut in this district averaged more than 1.82 billion

feet in 1925-33, but was only 1.41 billion feet in

1933. The 1925-33 average was about 23 percent

of the regional average for that period, and the

total in 1933 was 30 percent of the regional total.

Production of both logs and lumber fell off less,

proportionally, during 1931-33 in this district

than in any other district.

The standing timber in this district now in

availability class I is not sufficient to maintain the

1925-33 rate of log production until 1963. During

the decade preceding 1935 the sawmills in the dis-

trict cut 1% billion feet or logs per year; if this rate

of production continues, and if the pulp mills in

the district continue to utilize between 300 and 350

million feet of logs per year, the sawmills and ply-

wood industry will be pinched for raw material

sometime between 1943 and 1952. It is assumed

here that the annual rate of cutting depletion will

be only slightly less in 1933-42 than in the period

preceding 1933, that in 1943-52 it will average

between 85 and 90 percent of the 1925-1933 rate,

and that after about 1952 it will diminish abruptly.

A relatively small number of companies own a

large part of the timber in this district. It is as-

sumed that during 1933-42 these owners, both

large and small, will continue cutting at the same
rates as in earlier years, but that by the end of that

decade most of the present small owners will have

cut out and that by 1945-50 there will be few

areas where small independent loggers can operate.

The anticipated reduction in cut of timber in the

district within the decade 1943-52 would not nec-

essarily result in a proportional reduction in quan-

tity of raw material available to the local wood-
using industries; there is every reason to believe

that it would be compensated by an increase in

the quantities of logs brought into the district

from the Oregon coast and Willamette River dis-

tricts. In the competition with the Puget Sound

and Grays Harbor districts for these logs, the

Columbia River district should have the geographic

advantage enabling it to intercept the flow of logs

northward. The lessening of the volume of logs

cut within the district would probably have some

effect on the volume and quality of logs available

on the open log market. This effect would prob-

ably be felt first in the plywood industry. General

application of selective logging would conserve the

supply of peeler logs.

WILLAMETTE RIVER DISTRICT

The Willamette River district has not played a

prominent part in the West Coast lumber industry

in the past, but seems destined to do so in the future.

In 1934 more than 515 million board feet of lum-

ber was sawed in the district. This was 12 per-

cent of the regional total, and exceeded the out-

put of any of the other districts except the Puget

Sound and Columbia River. During 1925-33 the

annual cut of trees of sawlog size for all uses aver-

aged about 778 million feet, of which the sawlog

cut was about 692 million feet, log scale, including

some 120 million feet shipped elsewhere for manu-

facture. Cutting in the 30 years 1933-62 is as-

sumed to average higher per year than in 1925-33,

but leaving more than 20 billion feet of timber of

availability class I in the district, even if none of

the timber now in availability class II moves into

class I.

Decadal cuts assumed for this district are as

follows: 1933-42, 7.6 billion feet; 1943-52, 14.2

billion feet; 1953-62, 16.2 billion feet. The cut on
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the national forests is assumed to amount to about

450 million feet in the first decade and to increase

to 2.25 billion in the third. According to these

assumptions, by 1963 the 46.1 billion feet of tim-

ber on the national forests in 1933 will be reduced

to 45.8 billion and the 57.7 billion on other land

in 1933 will be reduced to about 30 billion feet,

depletion being practically equalled by growth on

the national forests but being greatly exceeded by

it on other lands.

OREGON COAST DISTRICT

The average annual cut in the Oregon coast dis-

trict of trees of sawlog size used for all purposes of

570 million feet in the period 1925-33 was about 7

percent of the total regional cut and fairly evenly

divided between the north and south units. Annual

lumber production was about 540 million feet

(1925-34 average) with a cut of 390 million feet

in 1934. By 1933 the production of logs had

dropped to 270 million feet, or 6 percent of the

regional total.

With the exception of Port Orford white-cedar,

there will be no shortage of logs for local industries

in this district for at least three decades. The
assumed depletion in the district, which increases

in each decade to 1963, would leave 15 billion feet

of class I timber remaining in that year. The pre-

depression annual cut of Port Orford white-cedar

was about 70 million feet. The total stand of this spe-

cies is not much more than 1.1 billion feet, of which

something more than 750 million feet is in piivate

ownership. Resumption of the former rate of

cutting would lead to exhaustion of the supply in

private hands in the second decade, even if all the

remote stands were logged completely. The cut of

logs took a tremendous drop in the 1931-33 period,

when exports of the logs to Japan were at a very

low point, but in 1935-36 it increased materially.

Cessation of the exporting of Port Orford white-

cedar logs would materially lengthen the life of the

local industries dependent on them, since during

the period 1928-33 the logs exported amounted to

about 30 percent of the total quantity cut.

For the district as a whole the depletion assumed

in the survey for the period 1933-62, increasing in

each decade, would not exhaust the class I timber.

However, as in any other forest district of the region,

dividing the remaining supply of class I timber by

the past average annual cut of logs does not neces-

sarily give an indication of how long the wood using

industries in the district may be assured of a supply

of raw material. Even where a considerable vol-

ume of timber is at present available, if the mill

owner does not own this timber he may have no

guarantee of a continuous supply.

The total cut of some 33 billion feet in this dis-

trict during the period 1933-62 is assumed to in-

clude less than 1 percent cut on the national forests.

The national-forest timber in the northern part of

the district will not mature by 1963, and that in the

southern part presumably will still be economically

unavailable at that time. While the timber volume

on lands other than national forests is calculated to

decline from 52.5 billion feet (log scale) in 1933 to

30.1 billion feet in 1963, national-forest timber is

calculated to increase from about 1 5 billion feet in

1933 to slightly more than 19 billion feet in 1963.

The disastrous Tillamook fire of 1933, located

mostly in the Oregon coast district, particularly

affected the wood-using industries on the Columbia

River, since probably at least three-fourths of the

10 billion feet of timber burned would have been

manufactured in Columbia River mills. Of the

remainder, part would have gone to Oregon coast

mills and part to Willamette River mills. Salvage

on the burned area has lagged behind expectations,

and of the total volume removed to date a con-

siderable part has been green timber. At the end

of 1937 only about 5 percent of the timber burned

had been salvaged.

Since the fire considerable areas within the

boundaries of the burn have become tax delinquent,

and even though assessed values have been reduced,

the hazards of holding the timber make it doubtful

that taxes will be paid on much of the burned area

after 1940 or 1945. At current salvage rates the

most that present owners can expect to recover be-

for relinquishing their equities is about 2 billion

feet. By about 1945 Tillamook County may own
the greater part of the 7 or 8 billion feet that will

remain uncut, unless the State or Federal Govern-

ment takes over the area before that time.

A study of deterioration of fire-killed Douglas-fir

(7) showed that by the eighth to tenth year after

fire killing, salvage for lumber logs is practical only

for large slow-grown trees 50 inches d. b. h. and

more. On the Tillamook burn Doua;las-fir com-
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posed about 85 percent of the timber burned and

40 percent of this was in trees 50 inches d. b. h. and

more. By the time the county may be expected to

own most of the burned timber the gross volume of

the unsalvaged trees 50 inches d. b. h. and more

will probably be less than 3 billion feet.

In an examination 18 of a large area of the burn

in 1935 two-thirds was found to be restocking. A
reexamination in 1937 showed serious loss to repro-

duction from mechanical injuries wherever salvage

operations had taken place. Restoring the Tilla-

mook burn to forest productivity represents an

acute problem in fire protection and silviculture,

and if this is to be accomplished within a reason-

able period planting will have to be resorted to on

large parts of the burn.

The profits in salvaging this burned timber, even

at very low valuation of stumpage, have been

small. An operator whose margin of profit is

narrow is not likely to do much work to prevent

spread of slash fires from the areas logged. As

time goes on, salvage operations will probably be

conducted only by smaller operators who will

spend even less time and money on control of slash

fires.

SOUTH OREGON DISTRICT

The south Oregon district contains about 89

billion feet of standing timber, of which about 25

billion feet is rated in availability class I. In the

period 1925-33 the cut of logs in the district

amounted to about 1 percent of the regional total,

practically all manufactured locally as lumber

—

a few logs cut along the north border being sent

to the Willamette River district for manufacture.

During the period 1925-34, the average annual

production of lumber was only about 85 million

feet, of which more than 90 percent was produced

in the Rogue River unit, and 70 percent of this

was ponderosa pine and sugar pine.

The depletion assumed in the survey for the

period 1933-62—even though about six times as

great a cut of lumber is assumed for 1953-62 as

the 1933-42—would not materially change the

quantity of timber available in the district. For

18 Isaac, L. A., and Meagher, G. S. natural repro-

duction ON THE TILLAMOOK BURN TWO YEARS AFTER THE

fire. Pacific Northwest Forest Expt. Sta. 1936. [Mim-

eographed.]

some time to come, also, no considerable quantity

of logs is likely to be taken from this district for

manufacture. 19 There appears to be sufficient raw

material on hand not only for existing wood-using

industries but for a considerable addition to them.

Several of the small mills may not have enough

supplies to continue indefinitely in their present

locations, but most could be relocated without

difficulty.

Pulpwood

At the beginning of pulp manufacture on the

Pacific Coast, the principal material used by the

pulp mills was sawmill waste. In 1929, pulpwood

consumption in the region totaled 1 % million

cords, of which logs constituted 48 percent, saw-

mill waste 40 percent, and forest pulpwood 12

percent. Data obtained by circulating a ques-

tionnaire to all pulp manufacturers in the region

in 1936 indicated that in a normal year pulpwood

consumption would total very nearly 2 million

cords and would be divided as follows: Waste, 11

percent; logs, 69 percent; and forest pulpwood, 20

percent. During the last few years the sawmill

waste used in pulpwood manufacture has de-

creased greatly in total quantity, as well as in pro-

portion to other materials used for pulpwood, and

the quantities of logs and forest pulpwood used for

this purpose have correspondingly increased. This

is accounted for in part by the great decrease in

hemlock lumber production since 1929. In Puget

Sound sawmills, for example, until 1930 hemlock

lumber constituted about 20 percent of all the

lumber manufactured, in 1932 it was but 7 per-

cent of the total, and in 1934 it was a little more

than 8 percent. After 1930, lumber buyers who

formerly took a certain quantity of hemlock mixed

with Douglas-fir refused to take any hemlock.

However, loggers continued to take approximately

the same percentage of hemlock out of the woods;

in fact, of the logs brought out of the woods in

1931-33 the percent of hemlock was larger than

in 1925-29.

Future trends in use of logs as against use of

forest pulpwood for pulp manufacture are hard to

18 Some of the pine in the southeast corner of Jackson

County will undoubtedly be milled in eastern Oregon,

probably at Klamath Falls.
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foresee. Unquestionably, the pulp industry in the

Pacific Northwest will continue to demand high-

grade raw material. Logs yield cleaner pulp than

mill waste or forest cordwood and they can be

handled at less cost per ton of chips produced.

Apparently there is a trend toward use of chipping

machines that take larger cants, which further

reduces handling charges. In general, cordwood

is not likely to supplant logs except where it is

available at much lower prices—for example,

where it is produced by farmers who are willing to

work for wages lower than those paid in the logging

industry. However, some of the existing mills are

organized to use cordwood, and undoubtedly

large quantities of cordwood will be used for pulp

manufacture for some time to come. As before

stated, the competition of lumber, veneer, and

other wood-using industries for hemlock and bal-

sam fir logs may result in higher log prices to the

pulp mills when stands in which Douglas-fir pre-

dominates become scarce, but this is still likely to

be offset by the advantages of using logs. As the

lumber industry recovers, more waste will become

available, and if independent operators can con-

vert this to chips and sell it at the right price the

pulp industry will use it.

Undoubtedly the pulp industry in the Douglas-fir

region, as in other parts of the country, will produce

various grades of pulp, and consequently will

require various grades of raw material.

It is popularly thought that any large sawmill

company could be merged with a pulp company

and the latter would take all the waste from the

mill and utilize all the small logs, leaving only the

high-grade logs for the sawmill. As a matter of

fact the pulp manufacturers, particularly the pro-

ducers of high-grade pulp, are likewise looking

for better grade logs. There is opportunity for

integration of the two industries, however. Until

more hemlock is manufactured into lumber, the

pulp mills will utilize the hemlock and balsam fir

timber occurring in stands logged for Douglas.

fir, spruce, and "cedar" to be used in the sawmills

There is very little tendency to date to use small

trees for pulpwood, either as small logs or as forest

cordwood. Ordinarily only No. 1 and No. 2

hemlock logs are taken from the woods, and in

cordwood operations trees less than 14 to 16 inches

d. b. h. are not taken. Thus far, attempts to

prelog saw-timber stands for the small understory

hemlock and to salvage the waste hemlock and

balsam firs left on the ground after logging have

been unsuccessful. The rapid changes now taking

place in logging methods and costs may, however,

make production of small hemlock logs profitable.

Also, if the price of hemlock logs rises a greater

effort will be made to utilize the waste now left in

the woods; but such an increase in price will

have to be considerable to result in any appreciable

utilization of small understory trees or of logging

waste.

In the Puget Sound district pulp manufacture

will increase in importance among the forest indus-

tries. The supply of pulpwood available in the

Puget Sound district is sufficient to maintain the

present pulp mills in this district until 1963 and
probably much longer. However, in the future

(particularly after the first decade) more and more
of the logs used for pulpwood will be produced in

logging operations intended chiefly to produce

pulpwood, rather than as a byproduct of logging for

sawlogs. According to present indications, logging

will have exhausted most of the stands of the

Douglas-fir types by the end of the second decade.

In logging stands in which Douglas-fir is a minor
species or is lacking, it appears probable that

production of sawlogs will usually be incidental

to production of pulpwood.

Since 1919 the price of camp-run hemlock in the

Puget Sound log markets has with few exceptions

been even lower than that of No. 3 Douglas-fir

logs. In general, camp-run hemlock logs have

been sold on Puget Sound for $1 to $2 less per

1,000 feet than the actual total cost of production.

In 1934 Douglas-fir log prices per 1,000 feet

ranged from $19 for No. 1 logs to $10 for No. 3

logs, and camp-run hemlock sold for about $9,

although the total cost of delivering those logs to

pulp mills, including not only direct cost of logging

but overhead, depreciation, etc., was about $10.50

per 1,000 feet. As a result of this and of the utili-

zation of sawmill waste, the price per cord of pulp-

wood delivered at Pacific coast mills has been less

than the average for any other forest region of the

United States except the South and has been about

$2 less than the national average. In the past

little or no stumpage charge has been made for

hemlock, and camp-run hemlock logs (usuallv onlv
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Pulp and paper mill on the Willamette River near Oregon City. A plentiful supply of raw material, cheap power, and an abun-

dance of clean water have combined to make pulp and paper manufacture one of the principal industries in the Douglas-fir region

No. 1 and No. 2 grade) were brought in if they

would show a profit on the direct cost of logging,

all overhead charges being allocated to the Douglas-

fir, Sitka spruce, and "cedar" logs. This procedure

may continue for some time; but by the end of the

decade 1943-52, when logging for Douglas-fir,

spruce, or even high-quality hemlock will have

shifted to stands in which Douglas-fir is only a minor

component, western hemlock and balsam firs will

have to carry the full cost of logging, which

will tend to increase considerably the prices of logs

of these species.

Savings under recently developed methods of

logging may, however, counteract this tendency to

some extent. In the hemlock and balsam fir stands

the opportunities for using lighter equipment—trac-

tors and trucks—and for practicing selective logging

will be much greater than they have been in

stands of large old-growth Douglas-fir. If trees

are properly selected for cutting, the supply of

high quality logs will meet the needs of the indus-

try, as now constituted, for an indefinite period.

In the Grays Harbor-Willapa Bay district the

situation as to future supplies of pulpwood is similar

to that in the Puget Sound district. In relation to

installed pulp-mill capacity the supply of pulp

species is even greater.

In the Columbia River district, pulp mills have

heretofore obtained raw material in about the

same manner as in the Puget Sound district;

but about 43 percent of the region's installed pulp-

mill capacity (fig. 36) is in this district, and pro-

spective supplies ofpulp species are therefore smaller

in comparison with plant capacity than in the

Puget Sound district. The 1963 stand of 52 bil-

lion feet, however, will contain a large volume of

pulp species. There is every reason to believe, also,

that Columbia River pulp mills will draw some

material from the southern part of the Grays Har-

bor-Willapa Bay district

The capacity of the pulp plants in the Willamette

River and Oregon coast districts is so small that the

estimated future inventories are more than ade-

quate to supply their needs.

Current annual requirements for pulp total about

190 million cubic feet.
20 This slightly exceeds

the current annual growth of the pulp species (186

million cubic feet) but is considerably less than the

potential growth of these species, estimated at 594

million cubic feet. For the region as a whole the

assumed future inventories include sufficient raw

material for the established pulp mills.

20 See table 9, p. 39 for data concerning present supplies

of pulpwood species.
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Plywood

The foregoing discussion of future supply of raw

material for the lumber industry applies also to the

plywood industry, which is chiefly dependent on

the lumber industry for its raw material. Plywood

manufacture is relatively new here; the region's

annual plywood production expanded from 153

million square feet (%-inch three-ply basis) in

1925 to about 700 million in 1936. 21 The installed

capacity of the region's plywood mills is distributed

principally as follows: Puget Sound district. 49

percent; Grays Harbor district, 30 percent;

Columbia River district, 1 8 percent. Concentration

of the industry at tidewater and on the Columbia

River has been due principally to the ample supply

of large high grade logs produced in the course of

logging for sawmills and available on the open log

markets there. The plywood industry has been in a

position to command the market for these logs be-

cause it can pay more for them than the sawmills.

Owing to the rapid recent increase in plywood

manufacture, some combing over of stands of

large old growth to get veneer logs in advance of

regular logging has been necessary in order to

supplement the open-market supply. There is no

immediate shortage of peeler-log trees in the

woods. Whether or not the supply of high-grade

veneer logs obtained in the ordinary course of log-

ging for sawmills will prove adequate for the ply-

wood industry in the future, or whether it will be

necessary to continue the present practice of sup-

plementing this supply by combing over old-growth

stands, will depend on future trends in the demand

for plywood, on progress in using logs of smaller

diameter for plywood, and on the extent to which

use of lower-grade logs for this purpose can be

increased through taping of face stock.

The quantity of high-grade veneer used in mak-

ing panels is only a small part of the total material

needed for panel manufacture.

As yet plywood manufacturers have not owned

much timberland, depending mainly on the open

market or else on contractual agreements with

loggers. This industry is too big and promising to

be allowed to decline because of a short-sighted

policy towards providing raw material. Through

21 269 million board feet of logs is required to produce 700

million square feet of plywood (%-inch three-ply basis).

selective logging and application of simple forestry

measures a supply of logs suitable for the manu-

facture of plywood may be provided indefinitely.

In the Puget Sound district, the supply of raw

material for this industry is adequate for the first

decade. Puget Sound plants may be faced with

a shortage of high-grade Douglas-fir veneer logs

during the latter part of the decade 1943-52.

Logs of this type can stand a high transportation

charge, however, and may be brought in from the

Columbia River, Willamette River, and Oregon

coast districts; or small veneer plants may be set up

in these other districts and veneer shipped from

them to plywood mills on the Sound.

In the Grays Harbor-Willapa Bay district the ply-

wood industry will probably have enough raw

material to operate for two decades, since a con-

siderable part of the 20-years supply of Douglas-fir

and Sitka spruce timber in availability class I will

yield logs suitable for veneer manufacture. Even

so, veneer logs are now being brought into Grays

Harbor from Oregon coast and Willamette River

points. If during the next decade or two the ply-

wood industry uses an increased proportion of

hemlock, the supply of material for plywood

should last well into the third decade.

In the Columbia River district there will un-

doubtedly be a shortage of peeler logs by the third

decade. However, this district has only one-fifth

of the region's installed plywood-mill capacity and

is close enough to the Willamette River and

Oregon coast districts to obtain its supply of

veneer logs from them.

Poles and Piling

The cubic-foot production of poles and piling

combined in 1930 contains far more Douglas-fir

than '"cedar," since the use of Douglas-fir for piling

far overshadows that of "cedar" for poles. Western

redcedar composed more than 75 percent of the

1930 pole production for the region, more than 90

percent of that in western Washington, and less

than 30 percent in western Oregon. Nearly as

many "cedar" poles were imported into Washington

from British Columbia as were produced locally;

at the same time many "cedar" poles growing in

Washington were wasted in the process of logging
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for saw timber. Since 1930 the importations have

dropped and there has been a very considerable

increase in the practice of prelogging old-growth

timber stands for "cedar" poles before cutting

their saw timber.

The Puget Sound district holds first place in the

output of "cedar" poles, which are found mixed with

other species, usually as an understory in saw

timber along stream bottoms and in other moist

sites. Although scattered through Douglas-fir,

hemlock, or spruce types, they are most often

found in stands that contain enough "cedar" to be

classed as a "cedar" type. Large quantities of pole

timber are contained in the mature "cedar" stands

covering 196,000 acres in the Puget Sound district,

171,000 acres in the Grays Harbor-Willapa Bay

district, and 21,000 acres elsewhere in the region.

In the small "cedar" type (trees less than 24 inches

d. b. h.), which occupies only 26,000 acres in the

region, only about 7,500 acres support scattered

stands of the pole age of 40 years, in no single

instance as large as 100 acres in extent. Therefore,

"cedar" poles will unquestionably continue to be

produced for the most part by prelogging areas on

which the saw timber is to be cut later, since the

rate at which commercial logging advances into

the particular areas where "cedar" poles are plenti-

ful is not likely to make poles available rapidly

enough to meet the market requirements. It is more

than probable that future "cedar" pole production

will center chiefly in the Puget Sound and Grays

Harbor-Willapa Bay districts, where the supply

is sufficient to supply the demand for many years.

As for piling, the regional supply of trees of

suitable size and quality far exceeds the quantity

of material of this kind that is likely to be required

for several decades. In contrast with 2.6 million

acres of second-growth stands in which most of

volume is in trees from 22 to 40 inches d. b. h. and

3.7 million acres of second-growth stands in which

most of the volume is in trees from 6 to 20 inches

d. b. h., the 1930 regional cut of 135,000 pieces

totaling between 25 and 30 million board feet is

relatively insignificant. This annual requirement

could be supplied by taking on the average one

tree from every 4 acres of the large second growth

in the Oregon coast district alone. If integrated

utilization were effected, no doubt a large part of

the annual piling requirements could be obtained

in the course of ordinary logging.

Fuel

In the past forest fuel wood was the chief fuel in

western Washington and western Oregon. The
use of this type of fuel has decreased, particularly

in the large population centers, with increased use

of oil, coal, gas, and different forms of mill waste

—

slabs, trimmings, hogged fuel, and sawdust.

In 1930 the waste from sawmills and other wood-
working plants utilized for fuel amounted to 331

million cubic feet of solid wood. In that year

trees of saw-timber size aggregating 353 million

board feet, log scale, and smaller trees aggregating

60 million cubic feet were cut into forest fuel wood.
Portland now uses some 100,000 cords of forest

fuel wood annually, in addition to large quantities

of mill waste. In Seattle about 10,000 cords of

forest fuel wood is burned annually, and consider-

able quantities of mill waste.

No general statement can be made as to the prob-

able adequacy of future supplies of the various kinds

of wood fuel. The timber supply available to the

sawmills and other wood-using industries in the

larger manufacturing centers of the region is an in-

dication of the quantity of mill waste that may be

available to the people in these cities in the future

for fuel. Shut-downs in sawmills and other wood-
using plants due to cessation of logging in winter,

strikes, or other reasons have made the supply of

mill waste, particularly hogged fuel and sawdust,

somewhat undependable—particularly for resi-

dences, in which storage space is limited. However,

many people in the wood-manufacturing centers un-

doubtedly will continue to depend on this type of

fuel for a considerable time.

The supply of forest fuel wood that can econom-

ically be hauled into Tacoma and Seattle by truck

is limited, and will probably be inadequate. On
the other hand, lands tributary to Puget Sound in-

clude large areas, principally logged areas, support-

ing trees that are too poor for sawlogs but from which

cordwood could be cut and cheaply barged to cities

on the Sound. Comparble areas within a reasonable

trucking distance of Portland are not extensive

enough to permit Portland's present rate of con-

sumption of forest cordwood to continue.
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For most rural communities of the region, future

local supplies of forest cordwood apparently will be

adequate. Most farms in the region contain some

forest land that with but little care and attention

could supply farm fuel requirements.

Hardwoods

More labor is required to log 1,000 board feet of

hardwoods than to log a like quantity of conifers,

and the manufacture of hardwoods into the finished

product is carried farther. Approximately 90 per-

cent of the hardwood lumber cut in the region is re-

manufactured locally, practically all being used for

furniture. The quantity of hardwood lumber and

veneer produced has gradually increased and in

1935 amounted to 50 million board feet, of which

75 percent was alder and practically all the remain-

der was maple. This annual cut was about 1 per-

cent of the total stand of these two species. Nearly

all the hardwood production was in the Puget Sound

Columbia River, Willamette River, and Oregon

coast districts.

The supply of maple available within reasonable

hauling distances of certain hardwood mills is in-

adequate, but alder is plentiful in the vicinity of all

centers of production. There is between 900 million

and 1 billion board feet of alder in the northern part

of the Oregon coast district, where alder stands have

claimed the old burned-over conifer sites on fertile

benches and lower slopes. In this locality conifers are

rapidly invading many alder stands and will grad-

ually shade them out, causing the elimination of the

present extensive stands except along the principal

stream courses and the loss of several hundred mil-

lion board feet of commercial timber within two or

three decades unless the timber is utilized earlier.

To utilize this timber before it is lost through the

natural process of forest succession, the present rate

of cutting will have to be increased and additional

markets for alder will have to be developed. Most

of the alder trees cut for lumber or veneer are less

than 50 years in age, and many are only 25 to 35

years. Considering the short rotation and the large

quantity of local labor required in the remanufac-

ture of alder lumber, it would seem desirable to

manage certain of the extensive mixed alder-conifer

stands in the Oregon coast district for alder pro-

duction instead of letting nature take its course.
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

Forest-Land Management Problems

4>5- <«•

Uses of Forest Land Other Than

for Timber Production

Effective plans for management for continuous

production must in the main be based on areas of

forest land that can be expected to produce forest

crops continuously. Areas now forested that may
in the near future be more valuable for agriculture,

or for a type of recreation or wildlife production

that allows but little or no cutting, can play little

part in sustained-yield plans. It is therefore

necessary to consider here the present use and

future requirements of forest land for agriculture,

recreation, and wildlife production.

Future Agricultural Expansion

As was stated in the section on land use, agri-

cultural use of land has about reached a condition

of equilibrium, and any expansion of agricultural

production in the next two or three decades will be

the result of increasing the productivity of exisiting

farmlands and clearing wild land in existing farm

holdings. This does not mean that efforts will not

be made to convert a considerable area of present-

day forest land into farms, much of it in localities

where farming probably will not be feasible. Un-

less adequate zoning laws are enacted, this cannot

be prevented. Although the aggregate area of such

lands placed under cultivation in the forest zone is

small, timber production is endangered by hazards

created through careless use of fire in clearing them.

Forage Production

Future attempts to use large areas of forest land

for range may be of greater consequence in limiting

FOREST land is the basic resource of the

Douglas-fir region; its products constitute the

raw material for the region's leading indus-

tries. Past and present unwise treatment of forest

land will influence greatly the future economic

history of the region. If forest land is not kept con-

tinuously productive and protected against de-

terioration, industry will decline and communities

break down. The results of unrestrained forest

exploitation are already apparent locally. Deple-

tion of virgin timber within the radius of feasible

transportation of several sawmill communities has

resulted in serious economic and social loss.

Properly managed, the region's forest land could

permanently supply raw material for forest indus-

tries of approximately the present magnitude, if

these were properly distributed within the region.

Although timber production is the major use of

forest land here, other uses are increasing in im-

portance, namely, watershed protection, forage

production, recreation, and hunting and fishing.

Intelligent forest management involves two major

principles: (1) Wood removed from the forest

should on the average be limited to a volume ap-

proximately equal to the increment, and the grow-

ing stock—the forest capital—should be main-

tained; (2) every forest area should be made to

serve as many uses as possible, and these uses should

be so correlated as to effect maximum production.

The first is called the principle of sustained yield;

the second, that of multiple forest-land use. The

two are compatible.

One important prerequisite of forest management

for continuous production is stability of forest-land

tenure. Many of the problems that aggravate the

forest situation in this region are inherent in the

existing distribution of forest-land ownership.
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timber production than future attempts to make

arable farmland out of forest land. Logged-off

lands and burns, both seeded and unseeded, have

been grazed successfully for a few years until tree

reproduction and brush crowded out the forage

plants; but permanent grazing of cut-over, burned-

over, or virgin-timbered areas is incompatible with

forest production in this region. Of the landowners

who have temporarily gained a livelihood by raising

cattle on cut-over and burned forest land, many
own and pay taxes on only very small areas, using

land either privately owned or county owned as

open range. Many people still advocate grazing

forest lands, asserting that past failures have been

due to improper techniques in seeding after burns

and in handling sheep and cattle, and it is true

that proper seeding immediately after burns does

result in a grass and weed cover that holds for a

while. Experience has shown, however, that cut-

over and burned-over forest land in this region,

unless cultivated or otherwise intensively handled,

reverts to forest where seed trees are present except

where repeated burning results in a permanent

brush or bracken cover, which has very little

grazing value.

Where burning is practiced to improve grazing,

neighboring forest owners who might otherwise

have held their land for timber production recog-

nize the fire hazard, liquidate their timber if

possible, and let their lands revert to the county.

Recreation

Because of improved highways and added leisure

time, forest lands are now used for recreation to a

degree undreamed of 20 years ago. The public

apparently has accepted the idea of reservation of

certain publicly owned forest lands for recreation.

At the same time it assumes that private forest

lands are available to it for hunting, fishing, camp-

ing, and hiking at no charge, and for the most part

does not consider such use of private lands a form

of trespass.

The form of forest recreation available to the

greatest number of people is that of motoring

through forest areas with stops for picnic lunches

Table 38.

—

Slate and Federal roads in the Douglas-fir region, by class of forest land and ownership of bordering lands

i Both sides of road.
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or overnight camping. Since

presumably forest travelers are

interested in scenery, particu-

larly that which can be enjoyed

from good roads, this form of

recreation represents extensive

use of large scenic areas plus in-

tensive use of campgrounds and

picnic spots. Along forest high-

ways in this region are manv
beautiful views, but also many
miles of unsightly cut-over and

burned-over lands.

Old-growth timber occurs

along 16 percent of the total

mileage of lands bordering State

and Federal highways in west-

ern Washington and along 12

percent of those in western

Oregon (table 38). Less than

one-third of the sawlog-size co-

nifer timber bordering 460 miles

of main roads in the region is in public ownership.

In the last 4 or 5 years the original beauty of three of

the recently built scenic highways, the Olympic Pen-

insula Loop Highway, the Oregon Coast Highway,

and the Salmon River cut-off, has been badly

marred by roadside logging. The privately owned
saw timber along highways, amounting to more
than two-thirds of the total saw-timber mileage,

is highly accessible, and will probably be logged

in the near future unless acquired by the public.

Oregon and Washington have been derelict in

acquiring adequate strips of virgin timber along

roadsides when projecting new highways. Some
31,000 acres would have to be purchased if 400-

foot strips of the sawlog-size timber now in private

ownership were to be saved on each side of the

highways. Owing to its location this timber would

not be cheap, but its acquisition would probably

result in more public satisfaction than acquisition

of any other equal area of forest land.

According to table 38, of the 220 miles of cut-

over and burned-over land adjacent to main high-

ways, 205 miles is privately owned. The public

interest in such destruction is manifest. The public

responsibility to safeguard roadside beauty, as

representing an intensive recreational use of forest

land, is being recognized more and more widely,

and if the States do not make more progress in

Figure 37.

—

A forest campground on the Mount Baker National Forest, Wash. During 1937

more than a million visitors entered the national forests of western Oregon and western Wash-

ington. Approximately 25 percent of these used the campground facilities provided without

charge by the Forest Service

acquiring such scenic roadside strips reserving them

so far as possible from all cutting other than salvage

operations, the Federal Government should step in.

When forest land along State highways reverts to

the counties for nonpayment of taxes it should im-

mediately be deeded to the States for development of

scenic strips. Areas that are not naturally reseed-

ing should promptly be planted with forest trees.

Forest campgrounds have been developed on

national forests (fig. 37), and also in many locali-

ties on State lands, but there is still a shortage of

them close to the larger centers of population.

Even a greatly expanded program of forest camp
and picnic grounds would not materially decrease

the area available for timber production.

So far the discussion has referred to recreational

uses that might withdraw from commercial exploi-

tation accessible, high-quality forest land at low

altitudes, chiefly in private ownership. Except

along streams, lakesides (fig. 38), and highways,

the lower-altitude forests of the Douglas-fir region

have no great recreational appeal, owing to the

density of timber and underbrush. Cross-country

progress through these forests is so difficult that

recreational use is limited to hiking along trails,

fishing, and deer hunting for a short period in the

fall. Moreover, a large percentage of the hunting

by residents of western Oregon and western Wash-
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ington is done in the eastern parts of the two States.

The higher altitude forests, of much lower value for

timber production and often of none, have much

greater recreational appeal, owing to the fact that

they are easily traversed, have openings in the

form of mountain meadows, and afford splendid

views of vast expanses of country. The national

parks and national monuments, the various re-

served areas on national forests, and an additional

large acreage of national-forest land where no

cutting is likely to take place for a long time to come

are for the most part located at the higher altitudes.

A large aggregate area of publicly owned forest

land in this region is either entirely or partially

reserved from timber cutting or other commercial

use and dedicated to recreation. Mount Rainier

National Park and Mount Olympus National

Monument now total 564.000 acres, and have a

total stand of 6.4 billion feet of timber all reserved

from cutting. 22 State parks total about 19,000

acres, with a timber stand of about 161 million

feet all reserved from cutting.

The Forest Service has dedicated about 1%

million acres in the Douglas-fir region, chiefly

22 The establishment of the Olympic National Park since

these data were compiled will increase these figures by

316,000 acres and 8.6 billion board feet of timber.

of noncommercial forest types to recreational use,

watershed protection, education, and scientific

study, by establishing 5 large recreational areas,

5 large primitive areas, and 4 small natural areas.

These 14 areas have a stand of approximately

7.5 billion board feet. The national-forest primi-

tive and recreational areas, and also the national

parks and national monuments, contain con-

siderable acreages of large old-growth timber of

commercial size and quality but of low economic

availability due to location. Table 39 shows the

acreages, by forest type, and timber volumes in-

cluded in the recreational, primitive, and natural

areas.

Recreational use of forest land need not always

involve a complete ban on cutting. As new types

of logging machinery and new logging techniques

are developed and as better utilization is attained,

many areas of medium or even fairly high recrea-

tional value can undoubtedly be cut lightly without

loss of recreational value. The total recreation

area includes 710,000 acres listed in the survey as

"reserved from cutting" and 417,000 acres on

which some cutting might presumably be allowed.

If economic conditions ever justify logging opera-

tions on land of the latter category, the cutting,

owing to the general location, will undoubtedlv

Table 39.

—

Area, type classification, and timber volume of national-forest primitive, recreational, and natural areas in the Douglas-fir

Barrens
Noncommer-

cial types
and burns

Conifers

Total area
Timber
volumeState and recreational class

20+ inches
d. b. h.

0-20 inches
d. b. h.

Western Washington: Acres

134, 800

93, 900

Acres

395, 400

67, 600

100

Acres

166. 800

56, 400

4,200

Acres

25,600

7,100

100

Acres

722, 600

225. 000

4,400

Million board
feet

4,753

1,337

190

Total -- 228, 700 463, 100 227. 400 32. 800 952, 000 6,280

Western Oregon:

13.900

15,200

29, 600

20, 700

200

1

31,300 500

31, 200 31. 800

75, 300

98, 900

1,200

383

745

1,000 57

Total 29,100 50,500 63,500 32,300 175,400 1.185

Region:

148, 700

109, 100

425. 000

88,300

300

198, 100

87,600

5,200

26,100

38.900

100

797, 900

323, 900

5. 600

5,136

2,082

247Natural

Total 257, 800 513, 600 290,900 65,100 1,127,400 7,465
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Figure 38. -Takh Lakh Lake, at the fool oj Mount Adams, one of the many alpine lakes in the Cascade Range that attract summer

recreationists

be of such character as neither to lessen the areas'

suitability for recreational use nor to add appre-

ciably to the region's annual production. Reserva-

tion of forest land from cutting for recreational use

has reduced but little the region's sustained-yield

capacity. Under the Forest Service policy of

multiple use practically the entire national-forest

area is available for recreation.

Wildlife

In this region the forests support an abundance

of wildlife and as a general rule wildlife use does

not conflict with timber production or other

forest-land uses. The use of forest land for wildlife

has had little influence on commercial timber pro-

duction here, and it is unlikely that any conse-

quential areas of commercial timberland will be

withdrawn exclusively for this use in the immediate

future.

It is possible to improve wildlife conditions in this

region by a slight modification of current forest

practice. Most of the streams and lakes are bor-

dered by narrow strips of alder, Cottonwood, and

maple, with scattered conifers. If these strips

were preserved during logging the reduction in

quantity of material produced would be small.

This practice would greatly improve scenic condi-

tions, result in better fishing conditions, and in

addition constitute a first step in a region-wide

program of erosion and flood control. Also, the

strips of timber would serve as firebreaks and as a

source of seed to reforest adjoining cut-over land.

On many national-forest timber sales the edges of

streams are left in a natural condition after logging;

otherwise, there has been little effort on the part of

public and private agencies to follow such a

course.

Hunting, indirectly, has conflicted with timber

production, through the creation of high fire hazard

in the fall months by the many hunters in the woods.

A large percentage of the fires in this region are

caused by hunters, some of them incendiary fires

set allegedly to improve hunting conditions.

Sustained- Yield Forest Management

The preceding discussion of future timber sup-

plies is based on the assumption that liquidation of
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privately owned timber resources and clear cut-

ting will continue, and it applies only to the period

ending with 1962, which is as far ahead as most

timber operators plan. In discussing the prospec-

tive supplies of raw material for that period and

particularly for the more remote future, it is neces-

sary to consider the possible effects of sustained-

vield forest management.

In this region the term "sustained-yield manage-

ment" has been used too loosely. Essentially it

denotes a plan of procedure which, assuming

adequate stocking, will be applicable to an indi-

vidual property or to a combination of properties

under unified control whereby in the long run

annual cut will equal annual growth. The cuts

on a specified area may be made annually or at

intervals of 5, 1.0, 20, or more years, but over a

long period cut and growth will balance. At

present sustained-yield management is in force on

only a small percentage of the world's total com-

mercial forest land. It is more prevalent in Ger-

many, the Scandinavian countries, and France

than elsewhere. In the Douglas-fir region there

is no sustained-yield practice on large areas except

on the national forests, and there the annual cut

to date has been too small to permit any significant

application of the policy.

Leading factors in the present situation in this

region as regards sustained yield are about as

follows: (1) The forests in any one locality are

badly out of adjustment, i. e., in most of them there

is either too much old growth in proportion to timber

of younger age classes or too little old-growth area

in proportion to recently cut-over area, and a

paucity of the intermediate size and age classes that

would provide the owner a steady income; (2) there

is no adequate system of permanent forest-develop-

ment roads; (3) instead of maintaining a close rela-

tion with growers, such as is found in European

countries, many manufacturers in the three leading

industrial districts depend on open log markets for

their supply of raw material—a factor that may,

however, be favorable toward attaining sustained

yield in the northern part of the region; (4) regional

distribution of wood-conversion plants in relation to

supplies of standing timber is uneven, with heavy

concentration of manufacturing plants in certain

heavily cut-over districts and a lack of such facilities

in many districts containing extensive stands of

virgin timber; (5) vast areas are covered by mature

and overmature timber; (6) tax laws do not favor

holding timber, and administration of existing tax

laws is not uniform: and (7) few private owners are

interested in holding forest land for continuous

management.

The great extent of the timberland tributary to

Puget Sound, Grays Harbor, and the Columbia

River and the ease and cheapness of log transpor-

tation by water have resulted in the installation of

sawmills whose aggregate capacity is far greater

than could be supplied by available forests for even

a few decades. Many of the mills face a shortage of

raw material in the relatively near future which is

not only of serious consequence to the companies

involved but of even greater gravity to the depend-

ent communities. This shortage is no less real

for being at present obscured by the fact that

several communities are counting upon the same

bodies of privately and publicly owned timber for

their sawmills.

Region-wide or large-scale adoption of sustained-

yield management must begin in the forest rather

than in the mill; wood-using industries must base

their operations on what the forest land within

their range of economical transportation can pro-

duce under such management—and also on their

own competitive ability. In a forest region that

does not have extensive waterways, the timberland

tributary to individual manufacturing centers is

usually rather distinctly defined. This is true of

some inland portions of the Douglas-fir region.

The availability of water transportation in western

Washington and northwestern Oregon, however,

seriously complicates the distribution of logs and

makes it exceedingly difficult to define tributary

territories.

Vast expanses of clear-cut areas threaten forest

stability. What is needed is a shift from clear

cutting to a system, whether individual tree selec-

tion or small area selection, which will allow fre-

quent cutting over the same general area of high

returns, leaving areas of low return for longer

periods.

In connection with plans to institute sustained-

yield management on a region-wide basis, decisions

as to which of the present mill locations should be

retained and what new locations should be chosen

would be affected by the facility with which trucks
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and tractors can go over timberlands for the higher

quality logs that can stand the expense of long hauls.

They will also be influenced by the greatly in-

creased area of operable timberland in the region

made available through the low initial investment

involved in tractor logging, and by the fact that

existing lumber-manufacturing centers on water,

such as Seattle, Tacoma, Olympia, Bellingham,

Hoquiam, Aberdeen, Longview, and Portland,

not only have better facilities for marketing and

shipping wood products, including waste, but have

an advantage in possibilities for integrating wood-

using industries. Many of the present plants have

been largely or entirely depreciated. Changes in

location involved would in some cases be no greater

than those that would result from continuance of

present trends under the liquidation policy; for

many sawmill owners it has already become a

problem whether to mill logs coming from their

holdings at existing mills or to establish new mills

nearer the source of log supply.

Regardless of whether sustained-yield practices

are adopted in the near future, many communities

in western Washington and northwestern Oregon

will in the future have less saw timber on which to

draw than they have had in the past. In consider-

ing the region-wide aspects of forest management

it would seem expedient to set up sustained-yield

units on the basis of allowable annual cut in the

future period when the ideal balance constituting

sustained yield has been realized, at the same time

calculating allowable cut for the intervening period.

If existing laws requiring that publicly-owned

timber offered for sale be sold to the highest bidder

were modified, sustained yield could be inaug-

urated in the region through cooperative arrange-

ments whereby the products of specified public

and private forest areas would be committed to

certain mills. Such arrangements would tend

toward constant supplies of raw material for the

mills and economic stability for the communities

in which the mills are located. In view of the

ease of transporting logs by water, however,

objections could be raised to freezing into a fixed

pattern the distribution of publicly owned timber

in the northern part of the region.

Although these cooperative arrangements would

not be planned specifically to result in normal age

distribution on each individual property involved,

some of them might do so, particularly if selective

logging were employed. The agreement might

then be terminated. Thereafter, each of the indi-

vidual properties could be managed under an indi-

vidual sustained-yield plan and its product sold

periodically to the highest bidder, and the annual

production of the wood-using industry or industries

that had been involved in the agreement could be

scaled to the raw material obtainable on the basis

of free competition. Community stability would

then rest on the assurance that a regular supply of

raw material would be produced in the various for-

est units in the region and that this material would

be sold in open competition to the mills and com-

munities qualified by virtue of proper location,

efficient management, and other economic factors

to pay the top price.

Ultimate sustained-yield capacity has been calcu-

lated for each of the forest units set up by the Forest

Survey, and also the average rates of cutting that,

starting with the present areas of old-growth tim-

ber, second growth, and cut-over lands, would

bring about a balance of cut and growth within a

period varying from 90 to 150 years. The calcula-

tions were restricted to unreserved commercial con-

ifer forest land. Sustained yield probably will not be

put into effect for areas so large as the survey units;

but comparison of these figures with past and current

rates of cutting depletion show in a general way the

extent to which the forest-survey units and the major

forest districts are being either overcut or undercut.

Before these allowable rates of cutting could be cal-

culated, however, certain premises had to be set up.

Undoubtedly future practice will be better than past

and the calculations were based on that assumption,

although with no attempt to allow for the inevitable

economic changes which will occur in the future.

The premises are as follows: That there will be

prompt attainment of normal distribution of age

classes; that utilization will be reasonably complete

in the future; that all timber on commercial conifer

land will be marketable; that existing mature stands

will be cut first; that there will be an increase in

stocking in understocked stands at the rate of about 4

percent per decade; that areas cut over will restock

within the next decade; and that future cuttings will

restock to approximately 75 percent of normal.
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The rates of cutting calculated for the transition

are shown in table 40 in comparison with the record

of cutting depletion for the period 1925-33, the cuts

in 1933 (which are approximately the lowest of the

whole depression period), the assumed depletions

for the three decades of 1933-62 as set up in the

survey, and the potential ultimate rates of cutting

under the sustained-yield plan. The potential

ultimate sustained annual cut for the region as a

whole of 8.08 billion board feet exceeds slightly the

average annual cut during 1925-33 and is nearly

three-fourths greater than the 1933 cut. It is note-

worthy that the 1925-33 average annual cut of 7.9

billion feet is about 1.66 billion feet in excess of the

annual cut estimated to be allowable for the first

transitional period of 70 years, but that the cut for

1933 fell short of the estimate by 1.48 billion feet.

It is apparent that the three northern districts,

Puget Sound, Grays Harbor, and Columbia River,

having river and tidewater facilities and most of

the region's wood-using plants, are seriously over-

cutting, but that the Willamette River, Oregon

coast, and south Oreeon districts are undercutting

(table 40 and fig. 39). The extent of the over-

cutting in the first three districts is as follows:

Billion

Puget Sound: board feet

1925-33 1. 53

1933 14

Grays Harbor:

1925-33 89

1933 19

Columbia River:

1925-33 77

1933 36

If sustained yield were brought into effect in the

Puget Sound, Grays Harbor, and Columbia River

districts, the rate of cutting would be reduced to

half the 1925-33 average and even below the 1933

figure. In the other districts the annual cut would

be double the 1925-33 average and more than

three times what it was in 1933. Obviously, any

such radical changes are not going to take place

in the immediate future.

The Oregon coast and Willamette River districts

are now shipping logs of all grades into the Colum-

bia River district and high-grade logs into the

Puget Sound and Gravs Harbor districts. If sus-

tained yield were brought into effect in each of

these five districts, the two southern districts

could add 1.27 billion board feet to their average

annual shipment of logs to the three northern

districts as of 1925-33; but this contribution

would fail by 0.78 billion feet to meet the shortage

in the annual cut of the northern districts as com-

pared with their average for 1925-33.

Overcutting will presumably continue in the

Grays Harbor, Puget Sound, and Columbia River

districts, in order to keep mills running and men
employed, as long as private timber lasts.

A number of sawmills in the three overcutting

districts have ceased operations, because of short-

age of timber available to these particular mills.

Within 20 years more widespread lack of raw

material will cause serious dislocation of sawmill

employment throughout the overcutting districts.

Cutting is already tapering off in the Puget Sound

and Grays Harbor districts. Increasing woods and

mill operations in Oregon and operation of newly

installed pulp mills in Washington will probably

employ many of the people deprived of employ-

ment by abandonment of sawmills in these two dis-

tricts. A voluntary further reduction in the rate

of cutting logs for sawmills would lessen the shock

that will occur if cutting goes ahead at the current

rate for a few more years until raw materials sud-

denly become nonavailable. It would, however,

be as difficult to obtain any voluntary reduction of

cut in the overcutting districts as to increase pro-

duction in the undercutting districts, which at

present cannot compete with the other three in the

principal markets. A regional economy based on

maintaining a specified production is so exceedingly

rigid that efforts to divert production to unde-

veloped localities are strongly resisted, until absolute

exhaustion of raw material compels such diversion.

This is the major unsolved problem of the region.

Forest-Land Ownership

Stable Owrership Essential to Continuous-Production

Management

Application of the sustained -yield principle would

be far easier, other things being equal, on areas

where only one ownership was involved. One of

the major difficulties in the way of universal adop-
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Table 40.

—

Past and assumed future cutting depletion of saw timber, and allowable transitional and ultimate annual cuts of saw timber under

sustained-yield plan, in the Douglas-fir region

District an'i unit

Past annual cut

Average
for 1925-33

Puget Sound:

North Puget Sound

Central Puget Sound,,

South Puget Sound

Total

Grays Harbor

Columbia River:

Columbia River, Wash
Columbia River, Oreg.

Total

Willamette River

Oregon Coast:

North Oregon coast

South Oregon coast

Total -
South Oregon:

Umpqua River

Rogue River

Total..

Region total

Million
board feet

730

1,840

590

3,160

1,470

620

1.200

1.820

770

280

290

570

30

80

110

1933

Million
board feet

350

1,030

390

1,770

770

640

770

1,410

470

130

140

270

20

50

70

Assumed future average annual cut in relation to 1925-33 average

1933-42

Million
board feet

520

1,610

650

2,780

920

795

970

1,765

770

340

325

665

38

70

100

Percent

71

88

110

88

63

128

81

97

100

121

112

117

100

88

91

1943-52

Million
board feet

400

1,130

1, 190

2,720

900

870

720

1,590

1,410

560

580

1,140

120

110

230

7.990

Percent

55

61

202

86

61

140

60

87

183

200

200

200

400

138

209

101

1953-62

Million
board feet

390

620

550

1,560

1, 150

290

190

480

1,625

560

950

1,510

475

200

675

Percent

53

34

93

49

78

47

16

26

211

200

328

265

1,583

250

614

89

District and unit

Puget Sound:

North Puget Sound

Central Puget Sound..

South Puget Sound
Total..

Grays Harbor

Columbia River:

Columbia River, Wash
Columbia River, Oreg.

Total

Willamette River

Oregon Coast:

North Oregon coast

South Oregon coast

Total

South Oregon:

Umpqua River

Rogue River

Total

Region total

Average annual cut under sustained-yield plan

First transitional period

Allowable
cut

Million
board feet

420

750

460

1.630

580

480

570

1.050

1,160

350

480

830

670

320

990

6,240

Duration

Years

Second transitional period

Allowable
cut

Million
board feet

320

740

520

1.580

750

440

500

940

910

410

520

930

500

200

700

5,810

Duration

Years

70

50

50

55

50

60

60

60

30

60

50

55

50

100

70

Potential
ultimate

Million
board feet

570

990

650

2,210

920

600

670

1,270

1,230

640

740

1,380

600

470

1,070

,080

tion of sustained-yield management in the Pacific

Northwest is the present division of forest areas

among many owners, both public and private

whose intentions in regard to management of the

areas vary widely. Except for the national forests,

the Indian reservations, and the Washington State

forests, there are very few large continuous blocks

of timber land in one ownership. Even much
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Figure 39.—Past rates and assumed future rates of cutting compared with rates allowable under

sustained-yield management

of the publicly owned land is in scattered parcels.

Few timber operators carry more than a 20-

year supply; and many owners have scattered

their holdings in order to spread

the chance of losses from fire

and other causes. Private lands

are irregularly intermingled

with lands in different kinds of

public ownership. Moreover,

neighboring owners are unlikely

to fall into the same general

category as to intent in owner-

ship. Some are holding timber-

land speculatively, intending to

sell it to the highest bidder; some
own logging equipment and
plan to log for the open market

or for wood-using industries

with which they have contracts;

and some operate mills and

also do their own logging.

Although it is estimated that

the 12 largest owners hold

nearly half the privately owned
saw-timber area in the region,

other owners number about

32,000. To further complicate

the situation, probably nowhere

in the region is there a solid

block of as much as 30,000

acres owned by one company or

individual unalienated by other

ownership. Figure 40 shows the

complexity of the ownership

pattern in a typical forested

county, Coos County, Oreg.

In earlier days, particularly

in Washington and northern

Oregon, mills were set up on

the basis of operating only long

enough for full depreciation

(usually about 20 years), and

supplies of standing timber

were acquired with the assur-

ance that if the mill owner's

supply of timber was exhausted

before the plant was depre-

ciated the deficiency could be

made up from the open log

market. At the same time, much timberland was

purchased speculatively by buyers who anticipated

that their timber would be needed by mills depend-
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ent on the open log mar-

ket. Many mills in the re-

gion have no raw material

of their own to guaran-

tee future production. Of

the three major lumber-

manufacturing districts,

Grays Harbor district has

20 percent of its installed

mill capacity dependent

on the open log market

for raw material. Puget

Sound district 50 percent,

and Columbia River dis-

trict 60 percent.

Few private owners are

doing much to block up

their forest-land proper-

ties for continuous timber

production. True, some

owners have continued to

hold timberland after

the merchantable timber

has been cut, but usually

for other reasons than

growing and harvesting

a second crop of timber.

The trends in tax delin-

quency and in forfeiture

of forest land to the coun-

ties indicate that no great

area of recently cut-over

land will remain in private

ownership even so long as

20 years. Since the aver-

age private forest property

in this region contains a

much greater area of old-

growth timber than of

second-growth timber, it

would be difficult for

many owners to put a

sustained-yield plan into

practice unless they

acquired young and mid-

dle-aged timber to bridge

the gap between the

last of their old growth

224146°—40 9

Figure 40.

—

Forest land ownership map of Coos County, Oreg.
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and the maturing of the second growth on the lands

thev now own. Selective logging of the remaining

old-growth timber where feasible would greatly

assist in the establishment of conditions more favor-

able to sustained yield. For the region as a whole

the forests are far from being in a normal condition,

that is, a condition of even representation of the

various age classes. Figure 41 shows the very un-

even acreage distribution of the four major size

classes of timber and figure 9 (p. 24) shows that of

10-year age classes for the types less than 20 inches

d. b. h. In general, progress toward sustained

vield on a strictly private-ownership basis would in-

volve blocking up ofprivate properties either through

mergers or through direct acquisition.

In a large part of the region the ownership pattern

is so complex that the initial step in establishing

sustained-yield practice on private lands depends

mainly upon the integration of policies and pro-

cedures of the various public agencies administer-

ing forest land. In the spruce-hemlock coastal

districts, and possibly in the Douglas-fir forests in

southwestern Washington, public lands are less

important and the pattern of private land is such

that the integrating of public lands and policies

is not of vital concern.

A few private owners of forest land who have

serious intentions of owning and operating their

lands continuously are selecting the areas of better

site and second-growth conditions from their cut-

over land and dropping the remainder.

Factors Influencing Liauidation of Private Ownership

The principal reasons given by owners of most

timberland other than farm land as to why they

are not interested in holding forest property beyond

the time when they can liquidate their present

stumpage are as follows:

1. Taxes (ad valorem property tax and Federal estate

tax).

2. Risk of loss of capital investments through fire, insects,

wind throw, and disease.

3. Uncertainty of future markets for wood.

4. Other investment fields more attractive.

5. Difficulty of financing.

6. Extent of public-owned forests

TAXES 23

The tax problem of forestry in the Douglas-fir

region, and elsewhere in the United States for that
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Size-class distribution of timber in the Douglas-fir

region

matter, is concerned chiefly with the property tax.

The only other taxes which may handicap forestry

more than other enterprises are those imposed on

transfer of property at death. Under some cir-

cumstances, continuity of ownership, which is

generally conceded to be favorable to good forestry

practices, may be interrupted by the necessity of

paying the heavy inheritance and estate taxes

levied by the State and Federal Governments.

No systematic study has been made of this subject

under present conditions, however, and therefore

further discussion of the forest-tax problem will be

confined to the property tax.

The weight of property taxation is in large meas-

ure determined by the extent to which State and

local governments rely upon the property tax to

meet their revenue requirements, the need for local

revenues as affected by organization and function-

ing of local government, and the manner in which

the property-tax burden is distributed among
classes of property and among individual owners.

What is the present situation in the Douglas-fir

region of Oregon and Washington in respect to

these factors?

23 For a detailed presentation of the forest tax problem

refer to Miscellaneous Publication 218, (4). For a brief

treatment, see Circular 358, (6).
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Generally, throughout the country, the ratio of

the property tax to the sum of all taxes has for

many years tended to decrease. In the decade

preceding 1930, however, this decrease was brought

about, not by any decrease in property taxes but

by increases in other taxes. Subsequent to 1930

there has been a marked decrease in the absolute

amount of property taxes in some States. In

Oregon the annual property-tax levies, which

totaled in the neighborhood of $50,000,000 from

1928 to 1931, receded moderately to about

$40,000,000 in 1935 and 1936 {19, p. 20). In

Washington there was a very marked recession in

property-tax levies after 1933, brought about

largely by the enactment of over-all limitations of

40 mills on urban and 25 mills on rural property

(Iniat. Meas. 64, 1932), so that the total taxes

collectible in 1930 of $81,000,000 became less

than $54,000,000 in 1934, and only a little over

$42,000,000 in 1936 (23, pp. 10 and 52).

This decrease in property taxes in Washington

was accompanied by a large increase in excise

taxes. In both Oregon and Washington, local

governments now receive practically all the prop-

erty taxes and the State relies upon other forms of

taxation. Many duties performed in the past by

the county are now performed by the State, for ex-

ample, public welfare activities and the construc-

tion of primary highways. Moreover the State has

taken on new duties such as policing highways and

protecting forest lands, including large areas for-

feited to the counties for unpaid taxes. Neverthe-

less, the State is turning over to local governmental

agencies an increasingly large percentage of its re-

ceipts from various sources, retaining some super-

vision of their disbursement. Local pressure is in-

creasing upon State and Federal Governments for

additional subventions and upon the State for

additional services.

In spite of the above-mentioned developments the

need for local revenues is an important aspect of the

forest-tax problem. The local governments still lean

heavily on the property tax. Little has been done

to simplify the structure of local government in

these States and to adapt it to the needs of the

sparsely settled communities where forest lands

predominate. As a result, the property-tax burden

on forest lands in certain districts is still needlessly

high. The most noteworthy recent advance has

been the consolidation of certain elementary school

districts in Washington which has somewhat re-

duced costs of administration. On the whole, how-

ever, improvements in local government organiza-

tion and functioning remains a task for the future.

Uncertainty because of irregularities in distribu-

tion of the property-tax burden is often more serious

than the absolute amount of this burden. Inclusion

of forest lands within special jurisdictions, and arbi-

trary shifting of the boundaries of these jurisdictions

to transfer timber values from one district to an-

other, have encouraged extravagance in some dis-

tricts and in some others have made very high taxes

necessary to preservation of the districts' exist-

ence. This situation is accentuated by fluctua-

tions in tax rates made necessary in many instances

by the narrow tax base.

Another tax hazard to forest growing is the in-

equality of assessment in many counties. Piece-

meal and usually inexpert appraisal of forest prop-

erties characterizes existing assessment practice in

both Oregon and Washington. Since many prop-

erties extend across county lines, the county assess-

ment system at its best can hardly take account of

their true economic situation and income capacity

as units of operation or management. Failure to

choose assessors with proper technical qualifications

and lack of State supervision are also important

handicaps. While it should be recognized that

some county assessors, in spite of great difficulties,

have done excellent work, there is no question but

that much remains to be done to improve the assess-

ment of forest lands, thus removing another impor-

tant element of uncertainty in the tax system as now
administered. Other steps in tax administration,

especially collection, also need strengthening, but

assessment is the heart of the property-tax system

and the one step in tax administration which has

the most direct bearing on equity and certainty in

forest taxation.

In January 1937 a report to the Governor and

legislative assembly of Oregon (18) recommended

reorganization of local government, with consolida-

tion of small rural school districts and State assess-

ment of timberlands under the direct administra-

tion of the State Tax Commission. However, legis-

lation recommended in this report was not enacted.
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To date no law has been enacted in this region to

adjust the property tax by removing the excess bur-

den (in comparison with that of an ordinary income

tax) which it imposes on deferred-yield forest prop-

erties. The proof of this excess burden and precise

definition of deferred yield have been given in a

previous publication (4) of the Forest Service. In

1935, an adaptation of the deferred timber tax, one

of the Forest Service proposals to this end, was con-

sidered by a committee of the Oregon Legislature,

but no legislation resulted.

In the meantime, however, laws were enacted

(Oregon in 1929, Washington in 1931) withdraw-

ing cut-over lands suitable for reforestation and not

containing timber in merchantable quantities from

the ordinary operation of the property-tax system.

Lands classified under these laws pay an annual

tax on the land (at specific amounts in Oregon and

based on fixed assessments in Washington) and a

yield tax on the timber products when cut. The
purpose was to encourage holding and protecting

cut-over and other forest lands suitable chiefly

for growing forests and not containing timber in

merchantable quantities at the time of classifica-

tion. The specific tax was originally uniformly 5

cents throughout Oregon but was subsequently

reduced to 4 cents east of the Cascades. It is not

yet clear how large a portion of the merchantable

stand may be left in selective cuttings without

making the residual property ineligible for classi-

fication under these laws. So far only insignifi-

cant amounts of yield tax have been collected.

In spite of certain inherent disadvantages (4),

these laws have been beneficial in tending to main-

tain private ownership of cut-over lands and the

cooperative fire-protection system. It is too early

to pass judgment on their effectiveness in attaining

their other objectives.

TAX-REVERTED LANDS

Unquestionably improved administration of the

laws relating to assessment of property and collec-

tion of taxes would tend to prevent tax forfeituure.

It would not entirely prevent such forfeiture in this

region, however, because some of the cut-over land

is so devoid of income possibilities that no one is

likely to hold it and accept the responsibilities of

private ownership no matter how light the carrying

charges.

Tax-delinquent lands in Oregon and Washington

revert to the county rather than to the State. No
adequate plans for the management or other dispo-

sition of these lands have been adopted in Oregon.

In Washington, county-owned lands may be deeded

to the State for State forests. A portion of the

county lands have been transferred to the State

and are under management. Local opposition to

the transfer of tax-forfeited lands to the State has

been voiced in parts of Oregon and Washington.

Among the reasons given for this opposition are

the following: (1) The lands should be restored

promptly to the property-tax rolls and local govern-

ment is in the best position to do this; (2) surrender

of this land would be a surrender of home rule;

(3) the tax equities of local governments in these

lands would be lost or impaired; and (4) any

profits in excess of the tax equities derivable from

prompt sale after county acquisition should go to

local governments. Transfer of these lands to

State ownership may become more acceptable

locally when it is realized that (1) some of the land

is unsuited to private ownership; (2) the State is in

better position than local governments to classify,

dispose of, and manage such- lands; (3) legal pro-

vision can be made for settling the tax equities of

local governments and for subsequent contributions

in lieu of taxes on lands dedicated to public owner-

ship and use; (4) usually, sale of these lands for

immediate profit is followed by early removal of

liquidable assets and the land again reverts for

unpaid taxes; (5) in general, the amounts recov-

erable from the State in settlement of tax

equities exceed the potential profits from such

sales as could be made by the counties in short

order.

RISK OF LOSS OF CAPITAL INVESTMENT

The chances of loss by fire have in the past

loomed large to the average owner of forest land

in this region. In the section on depletion, it

was stated that trees killed directly by fire and not

salvaged composed but a small percentage of the

annual depletion of saw-timber volume in the

region during the 5-year period 1926-30, averag

ing about 179 million feet a year on lands other

than national forest of which nearly all was pri-

vately owned; and that with the more mobile

logging equipment now available much of this
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material could be salvaged. The fire records used

by the survey did not, however, include any

catastrophic fires such as the Tillamook fire of

1933, losses from which have been only slightly

reduced through salvage operations. It is undoubt-

edly fear of such major conflagrations, which can

occur in the region at any time, that causes many
timberland owners to drop their holdings after

liquidating their stumpage and that perpetuates

the practice of many timber companies of scattering

their holdings over a considerable area.

No insurance company has offered to insure

standing timber against loss by fire, but a recent

study (20) indicates that forest fire insurance is

feasible and could be a profitable undertaking.

If forest fire insurance is made available to timber

owners it will undoubtedly greatly increase

opportunities for timber holding.

Risk of loss by insects, wind throw, etc. is not

great in this region, although epidemic losses of

considerable magnitude have occurred here at

long intervals in the past.

UNCERTAINTY OF FUTURE MARKETS FOR
FOREST PRODUCTS

The uncertainty of the chances of selling timber

10, 20, 50, or more years from now naturally

bothers the average owner. It appears to him

problematical how long the Douglas-fir region will

have a Nation-wide market for its large surplus.

A large part of the Douglas-fir lumber production

is shipped abroad; future possibilities of holding

these markets are uncertain. Owners of timber-

land not tributary to an open log market are

particularly concerned as to their opportunity to

sell their timber profitably to operators.

OTHER INVESTMENT FIELDS MORE
ATTRACTIVE

The belief that other forms of investment will

bring greater returns than holding timberland to

grow a second crop has been one reason for failure

to hold such land in this region as in other parts

of the United States.

During the era of rapid development in the

United States, there was no inducement for a

timberland owner to hold his land for a long period

in order to grow trees. It was more profitable to

liquidate investments in stumpage and buy new
stumpage from the Government, timber specula-

tors, or from homesteaders, in a new region.

This, therefore, was the usual procedure of private

timberland owners in all forest regions in the

United States developed prior to those of the Pacific

Coast. In the Douglas-fir region as a whole the

profits in stumpage, although the initial costs

were low, have been dissipated by the heavy car-

rying charges, as the period of speculative invest-

ment was premature by a score or more of years

(as measured by the progress of depletion in the

East and South).

DIFFICULTY OF FINANCING

Obtaining low-cost capital in sufficient amounts

to carry timber for a sustained-yield operation is a

particularly serious problem in this region. The
capital required for a manufacturing plant averages

larger than elsewhere. Fire-protection costs are

high; risk of loss is great. There is no intermediate

grazing revenue as in the ponderosa pine region.

With rough topography and much inaccessible

country heavy expensive equipment is needed for

logging including transportation.

Dependence of wood-working industries on

markets outside the region results in large pro-

duction units, the manufacture of high-quality

products to offset high cost of transportation, and

the carrying of large inventories. All these factors

combine to increase the amount of capital neces-

sary to finance operations in this region.

EXTENT OF PUBLIC-OWNED FORESTS

The proximity of publicly owned forest land may
or may not be an obstacle to private owners in

setting up sustained-yield plans, depending on

type of public ownership and on locality. Neither

the cut from the national forests in this region nor

that from Oregon & California Railroad land-

grant timberlands has been large enough to influ-

ence cutting of private stumpage in the past. In

southern Oregon and even in parts of the Willa-

mette River district, private owners forming plans

for sustained yield will have to be guided by the

policies governing administration of Oregon &
California Railroad timber under the sustained-

yield law of 1937. In western Washington future

policies as to sale of timber on State school lands
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will be an important factor in the situation. In-

creasing county ownership not only of cut-over

land but, in southern Oregon, of commercial tim-

berland is one of the obstacles to continued holding

of land by private individuals. It is impossible to

foretell at this time the future timber-sale policies

of the 38 counties in the region. Variation in

policy among counties is one of the main reasons

why tax-delinqeunt forest land should revert to

the State rather than to the county. So long as

counties continue to sell timberland, whether

second growth or old growth, at prices below the

average price at which private owners can sell, or

even below the assessed value of private timberland,

sustained-yield practice by private owners will be

hindered.

Areas Favorable for Private Ownership

As a general rule the opportunities for sustained-

yield management of private timberland are greater

for the pulpwood-producing areas of the coastal

belt of Washington and Oregon than for areas

suitable only for growing saw timber. Very prob-

ably, much more than half the forest land held by

private owners for continuous timber production

will be located in the spruce-hemlock zone in

western Clallam, western Jefferson, Grays Harbor,

and Pacific Counties, Wash., and in western

Clatsop, Tillamook, and Lincoln Counties, Oreg.

Saw-timber areas equally attractive for the invest-

ment of private capital exist, but are limited in

extent. Present plans of a few large operators

indicate that considerable saw-timber area may be

operated on a continuous-production basis. It is

likely that much saw-timber-producing land bor-

dering large agricultural areas will be privately

operated for continuous production.

The pulpwood-producing areas are practically

all of very high site quality, mostly sites I and II.

They are now covered with good stands of pulp

species. By and large, the topography and ground

conditions are such that logging is not difficult,

and offer better possibilities for light selection cut-

ting than those of most Douglas-fir areas in other

parts of the region. The spruce-hemlock zone has

a lower fire hazard, at least from the standpoint of

climatic factors, than exists elsewhere in the region.

Here the opportunity for integrated management
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is good, the better grade high value logs going to

the saw and veneer mills and the less valuable

logs used for pulp.

Until now pulp manufacturers in the Douglas-fir

region, with few exceptions, have owned relatively

little forest land in proportion to their investments

in plants and to their annual wood requirements.

On the whole, the pulp industry has ridden along

on the back of the lumber industry so far as obtain-

ing supplies of raw material is concerned. In the

course oflogging for Douglas-fir and " ;cedar"sawlogs

the lumber industry produces more hemlock, logs

than are needed for the sawmills, and the pulp in-

dustry has depended to a large extent on these open-

market hemlock logs. Relatively small areas of

timberland owned by pulp companies have been

used as sources of logs with which to depress the

open-market price of hemlock logs. When the

types in which Douglas-fir and ucedar"occur in quan-

tities sufficient to justify logging for sawlogs are cut

out—a condition that will soon be reached in north-

ern Washington—logging for hemlock alone will

begin: when this time comes the pulp companies

will probably have to obtain their raw material

through logging operations of which pulpwood sup-

plies are the main object, and may find it necessary

to own and control more timberland than they do

now.

Integrated utilization, low fire hazard, high an-

nual growth per acre, not much agricultural devel-

opment or many public improvements to date and

therefore no cause for high-tax rates, make these

areas in the spruce-hemlock zone more promising

for continuous production and ownership by priv-

ate capital than any other areas in the region.

Current Trend to County Ownership

Most of the changes in ownership of forest land

now taking place in this region are resulting from

county foreclosure of tax-delinquent lands. On
January 1, 1934. about 657,000 acres of land was

county-owned, of which 630,000 acres was forest

land. Since then the area of land foreclosed by

Oregon counties has been increasing each year. A
comparison of the county-owned-land situation in

eight counties of Oregon in 1932-33 and 1935-36

(table 41) shows that in this short period the acre-

age foreclosed by the counties more than doubled,



Table 41.

—

County-owned areas ' in selected counties of western Oregon as of 1932-33 and as of 1935-36, by generalised cover type 2

District, county, and date

Columbia River:

Clatsop:

May 1932

July 1936

Columbia:

April 1932

July 1936

Oregon coast:

Tillamook:

June 1932

October 1936 *..

Coos:

May 1933

October 1935, _.

Willamette River:

Benton:

June 1932

Marcb 1936

Lane: s

May 1933

May 1936

South Oregon:

Douglas: 5

September 1932

December 1935.

Josephine:

May 1933

September 1936

Total:

1932-33...

1935-36—

Commercial conifer types of diameter
class

—

20+ inches 6-20 inches 0-6 inches

Acres

4,500

9,700

400

900

16, 600

27, 800

5,300

15, 700

2,000

7,700

7,900

30, 200

25, 600

109, 900

22, 700

29, 100

85,000

231,000

Acres

11,400

17, 100

6,400

10, 800

11. 700

16. 700

7,000

29, 000

700

2,200

7,400

15, 800

6,600

19, 800

12, 900

13, 900

Acres

3,900

6,800

3, 000

7,300

22, 600

23, 400

1,500

8.000

1.500

2,800

500

3,000

2.100

4,900

5,600

6,000

64, 100

125. 300

40,700

62,200

Cut-overs,
etc.s

Acres

4,900

12, 000

17,900

61, 800

17,900

61. 300

1,600

13, 800

700

5.400

6.600

17, 200

5,800

12, 100

6,300

7,700

61,700

191, 300

Hardwoods;
noncommer-
cial forest,

non forest

Acres

13,400

16, 100

1,300

2,900

6,800

11,000

1,900

5,900

300

1,400

3,200

6,400

2,200

5,200

3.300

3,500

32, 400

52,400

All cover
types

Acres

38, 100

61, 700

29,000

83, 700

75, 60(1

140, 200

17, 300

72, 400

5,200

19, 500

25,600

72, 600

42, 300

151, 900

50,800

60,200

283, 900

662, 200

1 Acreages rounded off to nearest hundred. Areas within agricultural zones of Benton, Lane, and Tillamook Counties not included.

» For Clatsop and Tillamook Counties, where extensive fires occurred in 1933, new cover-type data were obtained in 1936 for use in the 1936 computa-
tions shown here. For other counties, cover-type data taken in 1932-33 were used in the 1935-36 computations, no material changes in cover type having
taken place in the interval.

3 Lands cut over since 1920, old cut-overs not restocking, and deforested burns.

* Data include 32,188 acres deeded by owners to Tillamook County to save costs of tax-forfeiture proceedings.
5 Data include some small areas situated in Oregon coast district.

even without counting in the 32,000 acres of tax-

delinquent land deeded directly to Tillamook

County by the owners to save the county foreclosure

costs. In Washington, there were no foreclosures

between 1933 and 1936. Where the cut-over lands

are physically unsuited for agriculture the rate of

reversion will progressively increase as the old-

S'rowth timber area is reduced and tax pressure on

it increases. Some counties will acquire consider-

able areas of merchantable timber through tax

foreclosure. Unless the States liberalize tax-delin-

quency laws or county officials drastically reduce

assessments on cut-over lands, the acreages of

county-owned land will greatly increase in the next

two decades.

Washington has adopted legislation whereby

forest land acquired by counties through tax rever-

sion can be deeded to the State and managed by it

for the benefit of the county, with the provision

that the State will be reimbursed for the cost of

protection and management from receipts accru-

ing through the sale of products raised on these

lands. So far none of the Oregon counties has

made any attempt to manage forest land acquired

through tax foreclosure, and probably none of

them can afford to undertake adequate manage-

ment. Oregon might well follow the Washington

precedent.

If Oregon does nothing to facilitate transfer of

reverted lands from county to State ownership and
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Washington continues to acquire only part of the

forest lands forfeited to the counties, there will be

no reduction in the area of county-owned forest

land and in fact it will increase in practically every

county in the region. In Washington and north-

ern Oregon the areas reverting to the counties im-

mediately will be principally cut-over lands with

or without reproduction, and within the next

decade or two these will be supplemented with

some remote and low-grade commercial timber-

land. In southern Oregon the reverting areas will

include not only cut-over land and second-growth

land but considerable areas of old-growth timber.

Extensive public purchases of forest land in the

near future would probably retard the reversion of

tax-delinquent land to the counties. County-

owned forest lands will consist of scattered areas

for many years but in certain counties may eventu-

ally be consolidated into blocks. Owing to de-

creasing tax bases and to the difficulty of adminis-

tering an irregular patchwork of lands, many

counties will undoubtedly sell any or all of their

lands at almost any price, seeing only the oppor-

tunity for immediate cash return, overlooking the

greater future county burdens involved in such

sales. Other counties, more far-sighted, may
adopt policies designed to hold their lands and

keep them off the speculative market. Since much
of the tax-reverted land in the southern Oregon

counties carries merchantable timber, it is possible

that these counties will give more consideration to

holding and managing their forest lands than will

the northern counties. If the States fail to assume

responsibility for the county-owned lands, the in-

dividual counties should direct their efforts towards

permanent forest management of these lands.

All county revenue in both Oregon and Wash-

ington is obtained from the general-property tax.

Funds raised by this method have barely sufficed

for carrying on the ordinary functions of govern-

ment, and at present the only statutory method

by which counties can substantially increase their

income is to raise property-tax rates to points that

in many instances would be confiscatory. Under
these circumstances it is doubtful that the counties

will spend very much for administration of their

forest land, particularly in western Washington

and in northwestern Oregon where county-owned

forest land consists chiefly of areas either recently

cut over or occupied by small second growth. So

long as counties have to provide road and school

services and are limited to the general-property

tax for revenue, it will be increasingly difficult for

private owners to carry timberland, particularly

in the counties where there is but little industry

and the farm areas are so small and so poor that

the taxes they pay are inadequate to meet the costs

of government they create. Under these circum-

stances county spokesmen will continue to assert

that public ownership of large areas of timberland

is contributing greatly to county fiscal problems,

overlooking the fact that if these same areas of

publicly owned land had been turned over to

private ownership many years ago they would

only have aggravated the problem of oversupply

of private timber, and many of them would un-

doubtedly have reverted to the counties long ago.

Integration of Public Lands and Policies Desirable

Except in the spruce-hemlock districts just men-

tioned, and possibly in the Douglas-fir forests in

southwestern Washington, sustained-yield practice

would be chiefly a matter of integrating policies and

procedures of the various public agencies adminis-

tering forest land.

Although there may be individual instances of

sustained-yield practice on private land under the

present conditions of unstable private and mixed

public ownership, adoption of such practice on a

complete region-wide basis is impossible so long as

these conditions prevail. Most private owners will

find it difficult to practice sustained-yield manage-

ment unless on the basis of cooperative arrange-

ments with a governmental agency having timber

and the authority to enter into long-time agree-

ments.

Under a liquidation program an operator might

prefer that the publicly owned timber upon which

he partly depends for raw material be controlled

by several different public agencies; but under a

sustained-yield program the average operator en-

tering into a cooperative agreement involving fu-

ture supplies for his mill and the handling of his

land would prefer to deal with one public agency

rather than several. In addition, therefore, to a

merging of private properties, some consolidation of
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public forest lands would be desirable in the further-

ance of sustained-yield management in this region.

Reblocking of federally owned timberland is feasi-

ble. A merging of State and county-owned timber-

land under unified administration is desirable. If

the latter is not possible, at least a uniform set of

policies, rules, and regulations should be adopted

for the handling of all county-owned and State-

owned timberland.

Public Acquisition Programs

Because of lack of funds, Federal and State ac-

quisitions of forest land in this region have been too

small to alter materially the production policy of

the lumber industry. Forest Service acquisition

has been largely a matter of trading merchantable

timber on national forests for cut-over lands in the

near vicinity of the national forests, and has been

scattered throughout the western part of the two

States. Oregon created the Elliott State Forest by

exchanging scattered State lands within national

forests for a solid block of national-forest land.

Washington has blocked up its two major mature-

timber areas by the same method, one in Jefferson

and one in Snohomish County, and is blocking up

an area of cut-over land in the central part of the

State. In the latter case the State had purchased

about 40,000 acres by the fall of 1 936, at a cost of 50

cents per acre, using utility bonds bearing 1 percent

interest. It is planned that this particular State

forest shall ultimately be extended to include ap-

proximately 100,000 acres. Under legislation that

provides for transfer of tax-reverted land in Wash-

ington from counties to State ownership, about

300,000 acres was transferred as of August 1938 and

an additional 50,000 acres later in 1938.

The Federal Government may be considered to

have two purposes in acquiring additional forest

land, (1) consolidation of Federal ownership within

the existing national-forest boundaries and (2)

promotion of sustained-yield management on all

forest lands. The existing national forests, in the

region contain approximately 2 million acres of

alienated land, by far the larger part of which is

best suited to multiple-use forest management.

Acquisition of this land would be logical, for ad-

ministrative efficiency. The second purpose has

greater significance and should receive primary con-

sideration in an acquisition program. In many

cases establishment of new national-forest units

(both additions to existing national forests and new
forests) through acquisition will be necessary to ob-

tain sustained-yield management even on a basis of

cooperation with private timber companies, unless

outright subsidization is resorted to.

Enlarged public acquisition of second-growth and

mature timber is advocated by many lumbermen
because it would tend to stabilize stumpage prices,

check the liquidation of private timber at excessive

rates of cutting, and tend to hold back the cutting of

second-growth timber, much of which is now in its

period of maximum growth and which will be

needed more in the future, when the present old-

growth stands approach exhaustion. Overproduc-

tion because of "distressed" stumpage has been a

chronic problem of the West Coast lumber industry

for the last 15 years; timber purchases to establish

sustained-yield management will assist in solving it.

From the public point of view, emphasis should be

placed on purchases that will make industrial de-

velopments permanent rather than upon those

that will merely reduce the quantity of timber in

unstable ownership.

The region contains 173 billion board feet of

timber of availability class I in private ownership.

If this timber were cut at a rate of about l l/2 billion

feet per year, it would last about 23 years. The-

oretically it will all be cut before much class II

or class III timber is cut. Actually this probably

will not happen; but it can be assumed that not

much class II and III timber will be cut until

nearly all the class I timber is gone, which would

mean that timber of classes II and III would

have to wait from 20 to 25 years to begin to be

marketed. At the present time the pressure to

liquidate results for the most part in cutting of

class I timber, since that is the only kind for which

the return is greater than the cost of operation.

The class III timber in private ownership is so

limited in extent and so remote from markets that

it will have but little influence on liquidation of

private stumpage. It is gradually passing into

county ownership through tax delinquency, and

this trend may be expected to continue. Any

purchases by Federal agencies of class III timber-

land should be for special purposes, such as recrea-

tion or stream protection, rather than for manage-

ment for timber production.
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The 173 billion board feet of privately owned

timber in availability class I has a market value

probably in the neighborhood of $400,000,000.

Complete public acquisition is obviously impracti-

cable for fiscal reasons. Moreover, any large

Federal timber acquisitions would disturb the

counties' tax base. Hence a sound purchase

program is one that will make sustained-

yield management possible through minimum

acquisition.

Maximum effectiveness can be obtained through

locating timber purchases (both old-growth and

second-growth) on areas where there is no con-

siderable exploitation at present but where major

exploitation is in prospect in the near future.

First choices for acquisition under a cooperative

sustained-yield plan would be in working circles

where practically all the timber remaining in

private ownership would be committed to such a

management plan. Timber purchased could be

of either availability class I or class II; class II

timber would cost far less. If owners would agree

to cut under a sustained-yield management plan,

which ordinarily would mean an annual cut smaller

than under liquidation, the plan would schedule

cutting on their lands first in return for assurance

that a stumpage supply would later be available

to them from the publicly acquired lands.

In any working circle that might be selected for

such acquisition there would probably be some

timber owned by mill owners and some owned by

nonoperating owners. Persons owning both saw-

mills and timber would be expected to have a

greater interest in a cooperative sustained-yield

project than the nonoperating (very often specu-

lative) owners. Nonoperating owners might not

be interested at all in such a plan, since under

present circumstances there is no such financial

inducement in sustained-yield management as

is offered by prompt liquidation. Usually their

timber would have to be purchased, involving

purchase of both class I and class II timber.

The possibilities of purchase under this scheme

are greater in Oregon than in Washington. In the

remaining old-growth timber stands in western

Washington that are primarily valuable for sawlois

production, liquidation has gone so far that the

bulk of the remainder could be bought only at

high prices including depreciation charges for the

facilities already installed to cut and manufacture

this timber at rates materially in excess of sustained-

yield cutting allowances. This is not true of the

large areas of pulp-timber types in the coastal

belt in Washington, but the owners of much of this

timber may be expected to operate it on a strictly

private sustained-yield basis.

Federal timber purchases should be used to con-

vert existing forest enterprises to a sustained-yield

basis where this is still possible, and to discourage

the installation of new liquidating ventures. Pur-

chases should preferably be made on areas where

there are definite possibilities for cooperative sus-

tained-yield management. It is estimated that

approximately 30 billion board feet could be

purchased to advantage on this basis at the present

time. Purchases that would effect complete public

ownership of forest resources in a working circle

should be undertaken only when cooperative

management has been found impracticable and

then only if the working circle has particular

importance for industrial stability.

Federal timber purchases for the promotion of

sustained-yield management are an investment of

Federal funds that would result in substantial local

benefits in the Douglas fir-region. The counties in

which such purchases are made will eventually be

in a much sounder financial condition by reason of

the industrial stability obtained than if the present

liquidation process is permitted to run its course.

However, such purchases adversely affect the im-

mediate fiscal position of the counties, by removing

mature timber from the tax rolls. Some plan to

reimburse the counties, during the adjustment

period, for tax losses thus caused is apparently

necessary.
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FOREST RESOURCES OF THE DOUGLAS-FIR REGION

A Regional Forest Program

j^

PERMANENT forest management in the

Douglas-fir region might be achieved by (1)

public regulation, (2) public acquisition of

forests, or (3) cooperation between public and

private forest agencies to consummate sustained-

yield plans. It is extremely unlikely that any one

of these methods will be used exclusively; probably

two or all three of them will be combined. Past

progress toward stable forest-land use has resulted

principally from legislation piece-meal, an essen-

tially slow process.

Permanent forest management will not be at-

tained by any of these means until the people of the

region thoroughly understand the inevitable conse-

quence of continuing present practices and the

results to be expected from sustained-yield manage-

ment. Therefore, the first step in a regional forest

program is to make these facts clear to the public,

pointing out the full significance of sustained yield

and the problems involved in putting it into effect.

This is a task of great magnitude. In view of the

economic and social values involved, it should be

the function of a technical organization financed by

Federal and State forest agencies with the coopera-

tion of private owners' trade associations. Existing

inventory, growth, and depletion data gathered in

the forest survey are sufficient for all the initial

calculations.

Any program for making the forests of the region

continuously productive, and thereby assuring to

industrial communities a reasonably stable supply

of raw material, conflicts with urgent present de-

mands. Some districts are overcutting, others

undercutting. The overcutting districts possess

natural geographic advantages, established indus-

tries, and comparatively large populations; the

undercutting districts lack geographic advantages,

have few forest industries, are sparsely populated,

and have timber supplies large in quantity but, on

the average, of poorer quality than the timber now
being cut. Owing to the excellent water-transpor-

tation facilities, most industrial communities can

draw on more adjacent forest territory for raw ma-
terial than can communities in inland forest regions.

This tends toward concentric cuttings around eas-

ily accessible and established sawmill communities,

and as a result, there is extreme overcutting in this

tributary territory and undercutting elsewhere.

Sawmills can be dismantled in a cut-over district

and logging equipment moved without too great a

sacrifice, but not so community development.

When schools, water and sewer systems, and other

civic improvements are abandoned because of the

approach of timber depletion and industrial disin-

tegration the taxpayers and in fact the entire popu-

lation suffer a heavy loss.

The immediate need is to shift from liquidation

to sustained-yield forest management on areas

where forest conditions are favorable, without

dislocation of labor and commerce. The wood-

using industries of overcutting localities endeavor

to maintain existing rates of production even in

the face of certain radical curtailment within one

or two decades. The reduction of cut involved in

immediate application of sustained-yield practices

seems too sacrificial of local interests, in spite of

the known consequences of failure to do so.

Obviously, stabilization of ownership and other

economic readjustments are necessary before sus-

tained-yield management can be generally adopted

in the region. Application of a region-wide sus-

tained-yield program would be gradual. Most

of the forest land that should be used for continu-

ous production of forest crops could, however,
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through concerted action by industry and gov-

ernment, be put under sustained-yield manage-

ment during the next 25 to 50 years.

Future Situation IfPresent Trends Continue

If present trends continue, it is predicted that

sawlog production will decline greatly during the

next two or three decades in the Puget Sound,

Grays Harbor, and Columbia River districts which

are now being overcut. and will increase corre-

spondingly in the Willamette River, Oregon coast,

and south Oregon districts. Determined efforts

will be made to maintain industries in present

locations, by drawing on distant localities for raw

material. Well-established wood-using plants will

compete sharply for the remaining old-growth

timber within economic transportation limits.

Logging of large second growth in accessible loca-

tions when it is making maximum growth will in-

crease alarmingly. Tax delinquency probably

will increase greatly on young second-growth and

recently cut-over areas in the northern and cen-

tral parts of the region and on old-growth areas in

the southern part. An increase in regional out-

put of lumber and other sawmill products is

expected for a few years, followed by a gradual

decrease of such production accompanied by an in-

crease in wood-pulp and plywood production. The
transition from railroad and donkey-engine meth-

ods of logging to the more flexible truck and tractor

methods seems certain to proceed at an accelerated

pace. With all its disadvantages clear cutting will

undoubtedly continue, but selection cutting of

various types will become more prevalent. Cut-

ting out of the old growth on private lands in cer-

tain localities may be expected, particularly in

north-central Washington and northern Oregon.

Fire protection upon the increasing acreage of

highly hazardous cut-over lands will undoubtedly

become progressively poorer unless State and

Federal appropriations are greatly increased.

Fire-protective associations are likely to concen-

trate on protecting the remaining private com-

mercial saw timber, leaving protection of young

second-growth and cut-over land to the States.

The increase of cut-over area will stimulate

efforts to convert forest land to grazing use, par-

ticularly in southern and western Oregon. This

activity may not be confined to deforested lands;

misguided attempts may be made to convert areas

of second-growth and old-growth timber to graz-

ing land.

Recreational use of public forests, and demands

for restricting commercial use of recreational areas,

are increasing greatly, and it may be necessary to

dedicate additional areas of Federal, State, and

county forest land to this use.

Canning and processing of farm products, metal-

lurgical industries stimulated by Federal power

projects, pulp and paper manufacture, and other

industries will undoubtedly expand within the near

future and absorb some of the workers released by

the decrease in lumbering in some parts of the re-

gion. It is expected that an increase will take place

in local remanufacture of lumber, facilitating dis-

posal of the lower grades and giving additional

employment.

Considerable forest land now privately owned

will pass into public ownership through tax delin-

quency. Many counties, particularly in Oregon,

apparently are reluctant to transfer tax-reverted

lands to the State or Federal Government, hoping

that these lands, somehow, may be restored to the

tax rolls. As time passes and these lands increase in

extent, county governments will realize that oppor-

tunities for permanently restoring tax-reverted forest

to the tax rolls are very limited.

Stabilizing Forest-Land Ownership

The following program, although not necessarily

a complete solution of the problem created by the

instability offorest-land ownership, would if adopted

vastly improve the situation:

1. All Federal forest land chiefly valuable for

commercial timber production should be managed

under a uniform policy.

2. Tax-forfeited lands should be promptly clas-

sified as to most suitable use and ownership. Forest

lands judged suitable for public use and ownership

should be transferred to the State forest agency, and

those within national-forest boundaries and nation-

al-forest exchange limits should then be transferred

to the Forest Service in exchange for Federal lands

inside State-forest units.
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3. Federal, State, and private holdings should be

exchanged and consolidated to improve the ex-

tremely patchy pattern of forest-land ownership

now common in the region.

4. Private timberland owners, both operating

and nonoperating, should be urged to merge their

holdings so as to form properties of a size and com-
pactness that will promote sound financing and
efficient management for continuous production.

5. Federal loans on private timberlands should be

made only to those private owners who agree to

adopt and maintain sustained-yield practices; these

loans should be made at low interest rates and with

long term amortization privileges. The loaning

policies of all Federal agencies should be coordi-

nated accordingly. All borrowers should be re-

quired to carry forest-fire insurance if it becomes

available at equitable rates.

6. Defects and inequities in existing State and

Federal tax laws as these affect forest lands should

be corrected. With this purpose in view, study

should be given by State and county planning

boards and by chambers of commerce to recom-

mendations developed by the Forest Taxation In-

quiry of the Forest Service (4).

7. As a basis for intelligent land-use planning,

classification of rural lands should be undertaken

immediately by Federal and State agencies, acting

jointly. Following this classification, adequate zon-

ing laws should be enacted, and should be effec-

tively administered.

Public Acquisition of Forest Land

Because of the instability of private forest-land

ownership, it appears that the most direct way to

restore and to maintain forest-land productivity

in this region is through expanded public owner-

ship. Theoretically, the Federal, State, and county

governments should participate in a joint public-

acquisition program. The financial inability of the

counties to administer forest land adequately

shifts their share of the burden to the other agencies.

The States of Oregon and Washington have only

limited funds for acquiring and administering addi-

tional forest land. In view of this region's pre-

eminence in the Nation as regards forest resources,

the Federal Government is justified, as a matter of

national welfare, in assuming leadership in acquisi-

tion of forest land here.

FEDERAL GOVERNMENT

A guiding policy of Federal acquisition should be
to acquire forest land unlikely to remain in private

ownership that could advantageously be adminis-

tered as national-forest sustained-yield units, in

cooperation with owners of neighboring land if

possible, and for which State acquisition is not in

prospect.

The program should be well rounded, including

virgin-timber areas, second-growth areas, and de-

forested land. Choice of areas to be acquired

should be governed by the following purposes:

Stabilization of ownership and encouragement of

sustained-yield management; consolidation of na-

tional forests for more effective administration and
protection; protection of watersheds; prevention

of premature cutting of second-growth forests; re-

habilitation of denuded and deteriorated lands;

and encouragement of better forest practice on
the part of operators who do not intend to hold their

lands for continuous production—the last to be

accomplished by acquiring only the cut-over lands

left in good condition where this is possible, or by
discriminating against abused land in the price

paid for it.

In planning acquisition, a territorial distribution

of areas should be made between the States and the

Federal Government, the latter assuming responsi-

bility for areas that cannot be handled effectively

by the States.

Any Federal acquisition program would be con-

ditioned on the funds made available. It is highly

desirable that sufficient Federal money be made
available to attain all the objectives listed. Land
now deforested could be obtained very cheaply

and a considerable acreage of this type of land is

a Federal responsibility. Second-growth timber-

land would be more expensive, but would be

cheap compared with old-growth timberland, and

should be acquired in large quantity. For the

most part this would involve purchasing lands

outside existing national-forest boundaries, leaving

acquisition of alienated lands inside national-forest

boundaries to be effected through exchange.

If Federal funds sufficient to acquire 25 to 35

billion feet of saw timber within the next 5 to 10

years are made available, a Federal program should

be set up to control overproduction in the Douglas-

fir lumber industry by the methods outlined in the
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preceding section. Up to now there has been

only one large-scale Federal purchase of old-

growth timber; most Federal acquisition has been

by exchange. Exchange of national-forest timber

for private cut-over land in good condition should

be continued and expanded. In the long run it

should result in careful cutting of privately owned

old-growth timber within the national forests. The

boundaries of national forests should be extended

so as to enlarge the working area within which

properly cut-over private land can be exchanged

for Federal timber.

STATE GOVERNMENTS

An urgent phase of the State forest-land-acquisi-

tion program is the acquisition by both States of

timber strips along main highways. This should

be carried out immediately. Whatever the ulti-

mate plan for handling tax-forfeited forest lands

may be, the States should at least insist that such

county-owned lands as border highways, are

traversed by good fishing streams, or possess other

recreational features be transferred from the

counties to the States. Both States should acquire

more ocean frontage, not only to reserve more

beach land for public recreational use but also to

control development that would destroy present

vegetative cover and result in serious sand-dune

encroachment.

The State of Washington should continue to

acquire State forests from private owners, by the

utility-bond method or otherwise. In western

Washington there are several large areas of cut-

over land of high site quality, both with and with-

out second growth, that could advantageously be

blocked into State forests. The State might adopt

an exchange system similar to that of the Forest

Service and trade the timber on some of its scat-

tered lands for carefully logged land inside the

boundaries of existing and proposed State forests

This would involve some changes in existing legis-

lation governing disposal of State land. In Oregon

there does not seem to be much' chance that any

considerable amount of State money will be allotted

for direct forest-land acquisition in the near future.

The prompt setting up, if only on paper, of sev-

eral State forest acquisition units in both States is

strongly urged. In many places large areas of

forest land have reverted to county ownership and

additional large areas are almost sure to do so.

Most of this land is obviously unsuited to private

ownership and use. Scattered among the reverted

areas are numerous small parcels of private land

that cannot be operated independently on a sus-

tained-yield basis. These parcels are held by

persons interested not in managing the land for

continuous forest production but in liquidating

the forest capital; they include forest operators

winding up their affairs in these localities and

individuals gainfully employed in nonforest in-

dustries. Tentative boundaries could be set up

now around groups of such holdings, each group

composing an area sufficiently large for an eco-

nomic administrative unit, say about 100,000

acres. The boundaries need not be extended to

include all parcels of land that may soon come
into State ownership. Such action would impress

upon the people that the State was planning to

give these lands a definite management status as

soon as finances would permit it, thus stimulating

transfer to the State of county lands within such

units.

COUNTIES AND MUNICIPALITIES

No sound reason appears for recommending any

county forest-acquisition program other than for

small parks needed by rural communities. Coun-

ties have not evidenced the consistent policy or the

financial ability that would justify such a recom-

mendation. The frequent changes in local officers

and policies and the constant struggle to finance

existing local public services, owing to dependence

upon general-property taxes exclusively, prevent

the counties from following a long-term, consistent

program of management such as is required for

proper forest administration and from undertaking

the expense of such administration. In this region

natural operating units overlap county boundaries,

making it impractical for counties to undertake to

protect or manage forests. Administration, par-

ticularly protection, is more economical if spread

over large areas. In view of these considerations,

the counties would be better off in the long run if

they conveyed their tax-forfeited forest lands to the

State and the State made contributions to the

counties in lieu of taxes on lands of this category
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dedicated as State forests. However, if the States

will not assume the responsibility of managing the

tax-forfeited forest lands the counties will be faced

with the job. Any county funds available will be

needed more for protecting and managing present

and prospective tax-forfeited lands than for pur-

chase of additional forest land.

For the same reasons no broad program of forest

acquisition is recommended for municipalities.

Public Regulation of Forest-Land Use

The necessity for public regulation of forest-

land use results from the failure of private initiative

to check the abuses that follow unrestricted ex-

ploitation. For lands that remain hereafter in

private ownership there must be some regulation of

methods of cutting and fire protection that will

protect the public interest.

Methods of Cutting

Methods of cutting should be employed that

provide for prompt and certain reforestation of cut-

over lands. This involves following the silvi-

cultural practices embodied in the rules adopted

under the National Recovery Act and later revised

and presented in the Forest Practice Handbook

(71). Adherence of forest owners to the principles

embodied in these rules should be made obliga-

tory, as an initial step.

The choice of method should be determined by

the physical characteristics of the area and the

age, composition, and condition of the stand. In

some instances selective cutting would be chosen

in others clear cutting.

In selective cutting, a stand of positive value

should be reserved.

Areas clear cut in any 1 year should be limited to

such size that they can be reseeded by adjoining

timber. The potential source of reseeding, whether

it be a strip left along creek, ridge, highway, or

property line or a body of timber awaiting cutting,

should be at least 300 feet wide and should be left

standing until the cut-over area has restocked.

Slash Disposal

Better slash disposal on clear-cut areas is needed.

Approved methods (7/) should if necessary be re-

quired by legislation.

The fire hazard must be controlled on areas

logged selectively. Studies are now under way to

determine suitable methods of abating the hazard

from slashings; the results should be put into prac-

tice as soon as available.

Sustained Yield

The ultimate solution of the forest problem in this

region is institution of sustained-yield forest man-
agement on all commercial forest land regardless of

ownership. It is highly desirable that sustained-

yield plans for all the forest areas be formulated at

once, because of the possible effect on cutting of

public timber, mergers of private properties, estab-

lishment of new industrial plants, State legislative

action, construction of public improvements, etc.

Restriction of Cutting

All timber on public forest lands, Federal, State,

or county, now reserved or to be reserved exclu-

sively for intensive recreational use should be omit-

ted from sustained-yield calculations and reserved

from cutting except for salvage. A comprehensive

study of forest-recreation needs is now being con-

ducted by the Forest Service and is expected to

indicate future needs for recreation.

Except for thinnings, no second-growth timber in

public ownership should be cut and no privately

owned second growth that is part of a sustained-

yield unit should be cut so long as available old-

growth timber may be supplied at costs reasonably

comparable to costs of operating the second growth.

Integration of any measures taken for (1) stabili-

zation of forest-land ownership, (2) public acquisi-

tion of forest land, and (3) enactment of regulatory

legislation would assist in the consummation of the

sustained-yield plans.

Forest Protection

With an enlarging acreage of cut-over land and a

growing use of the forests by the public for recrea-

tion, the Douglas-fir region is facing an increasingly

difficult problem of forest-fire protection. Particu-

larly outside the national forests, efforts must be

redoubled to keep losses within reasonable bounds.

The fire codes of both States are very specific and
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with minor additions would be adequate to meet

present conditions, but should be modified as con-

ditions change. The great needs in fire protection

are stricter enforcement of the existing laws and

more money to finance an adequate protective

system.

Some of the specific steps necessary to advance

forest protection are as follows:

1

.

The wild lands outside public forests should be

classified to determine the major areas chiefly val-

uable for forest purposes and requiring protection.

Forest-protective agencies should then confine their

efforts to these lands, and other agencies such as

rural fire departments should be held responsible

for the protection of the intervening agricultural

and farm-woodland territory.

2. Following land classification, there should be

land use legislation to prevent attempts to use forest

land for agricultural settlement, since such uneco-

nomic use of submarginal land is sure in this region

to increase the fire hazard to adjoining forests.

3. In anticipation that the private timberland

owners' contribution toward protection will dimin-

ish as the area of virgin forest diminishes, the State

should assume a greater share in the protection of

county and private lands and ultimately have en-

tire jurisdiction over all forest protection outside

Federal holdings. State appropriations should

therefore be materially increased, to intensify the

present protection and law enforcement.

4. Through educational effort and otherwise,

better compliance with the forest-protection laws

must be brought about and these laws must be more

strictly enforced in the lower courts.

5. Probably the greatest technical weakness of

the forest protection on private lands is in the

methods of burning slashings and subsequently pro-

tecting logged-off lands. There is need for much
progress here, particularly in developing methods

for abating the hazard, without detriment to forest

productivity, on lands that have been selectively

cut. A larger force of year-long trained fire wardens

is needed to give expert help and supervision in in-

dividual slash-burning and land-clearing operations.

6. The Civilian Conservation Corps has been so

helpful in fire suppression and prevention and has

been so integrated with the regular fire-control or-

ganizations during the last few years that a sudden

reduction or withdrawal of its help would be up-

setting to the protective agencies. This or equiva-

lent assistance should be given.

7. A determined effort should be made to have in-

surance companies offer, and timber owners pur-

chase, insurance for forest lands. The general in-

suring of forests would give financial security and

stability to forest ownership and have a salutary

effect on fire prevention.

Reforestation of Denuded Lands

Large-scale forest planting in this region cannot

be justified economically until areas reforesting nat-

urally are better safeguarded. The money that

would be required to plant extensive areas where

natural reforestation is impossible would bring far

greater returns if spent on improving methods of

cutting, slash disposal, and fire protection.

A program for permanent C. C. C. work should

include planting of deforested burns on national

forests and State forests that will not restock natu-

rally in a reasonable period.

Forest Research

Forest research as now carried on by the Forest

Service, the forest schools, and industrial organiza-

tions is giving beneficial results and should be con-

tinued and expanded. The industry itself should

make more intensive studies of its industrial prob-

lems, either through its trade associations or other-

wise. The States themselves are doing very little

research, though there is a field for State activities

as a supplement to Federal activities; their research

might best be conducted through their forest schools

and should be well coordinated with the Federal

experiment station's program.

Expansion of the present forest-research program

is needed particularly along the following lines:

1. Silvicultural and economic aspects of selective cutting.

2. Improved methods of slash disposal and of protecting

logged-off land, particularly areas selectively cut.

3. Further intensification of the Forest Survey to develop

basic policies and principles for forest-land use and to de-

termine how forestry fits in with other major tvpes of land

use.

4. Basis for distinguishing areas chiefly valuable for forest

purposes from areas chiefly valuable for agricultural use or

pasturage.

140



5. Relation of forest-land management to floods, erosion

and quantity and regularity of stream flow.

6. Economics of multiple land use, particularly of stock

grazing, game management, and recreation, in relation to

timber production.

7. Economics of private sustained-yield management of

forest lands, especially in relation to public finance and

taxation.

8. Improvement of logging equipment and methods to

meet requirements of good silviculture and protection.

9. Search for new uses for forest products, new markets,

and better methods of conversion, with a view to making

highest use of each tree.

10. Principles and plans to meet problems of declining

communities that result from overcutting of tributary timber.

The experimental forests, both of the Forest Serv-

ice and of the forest schools, are serving well as

proving grounds and demonstration areas, but there

is need for more large-scale trials of new methods

and new equipment on representative commercial

areas. The scope and importance of the forest

problems in this region are such that a great deal

more intensive research would well be justified.

Forestry Extension and Forestry Education

The pre-eminence of the forest resource in this

region's economic life makes forest utilization and

forest conservation of vital concern to every citizen;

but the general public has not been sufficiently im-

pressed with the necessity of keeping forest land

permanently productive. The following program

of forestry extension and forestry education is

recommended:

Despite many years of effort, forest extension ac-

tivities among both farm and industrial forest own-

ers have failed to convert forest owners from a liqui-

dation philosophy to one of timber growing. Great-

ly increased activity is needed not only in forest

growing extension but also in forest utilization ex-

tension. Legislative authority and administrative

machinery exists in the Department of Agriculture

for extension work in both industrial and farm for-

estry. Increased appropriations are needed. Leg-

islation supported by adequate appropriations

should be provided for extension in the fields of

timber utilization and marketing of forest products.

The entire responsibility does not rest on the Fed-

eral Government; the States of Oregon and Wash-

ington, forest owners, and forest industries should

sireatlv increase their own activities.

The Public Responsibility

Management of Public Forest Land

All cutting operations on public lands should be

on a sustained-yield basis.

All public forest land chiefly valuable for recrea-

tion should be reserved from cutting except to sal-

vage timber killed by fire, insects, disease, or wind

throw.

All public forest land chiefly valuable for water-

shed protection should be reserved for that use,

conflicting uses being prohibited.

So far as physical conditions permit, strips of tim-

ber should be left along all public highways and

stream courses.

Full use of forest land under the principle of mul-

tiple use advocated by the Forest Service should be

the policy wherever practicable.

The present policy of using sales of national-forest

timber to encourage the practice of sustained-yield

management on private land and refusing to make

sales that might add to the established mill capacity

or precipitate liquidation of private timber should

be continued. All public agencies conducting tim-

ber sales should adopt similar policies.

Improvements

HIGHWAYS

The remarkable expansion of truck logging in the

past few years has greatly complicated transporta-

tion planning in this region. The requirements of

the forest industries should be considered in plan-

ning the location and construction of new highways.

Furthermore, future highway development should

be integrated with sustained-yield plans wherever

possible.

WATERWAYS AND HARBORS

The bulk of the freight traffic on rivers and

harbors of this region consists of forest products.

Public development of waterways and harbors is

based to a great extent on quantity of tributary

timber. Future work should be integrated with

sustained-yield plans.

Future exploitation of timber south of the

Columbia River district depends chiefly on im-

provement of shipping facilities. Some projects
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now under consideration by the United States

engineers, for example, canalization of the Willam-

ette River and improvements on the lower

Umpqua River, would stimulate logging in terri-

tory now undeveloped. In time, improvement of

certain harbors in southern Oregon will be needed

to remove some of the geographic disadvantages

now holding back the timber in that territory.

Legislation

To vitalize the forest program recommended in

this report certain State and Federal legislation

will be required. Some has recently been enacted,

several bills are pending, and on the whole progress

is encouraging. It is not within the scope of this

report to list specifically the remaining legislation

needed.

The Private Owners' Responsibility

Control of Overproduction

It would be very advantageous both to the

public and to industry if overproduction of forest

products in this region were controlled by volun-

tary cooperative action of owners, including

mergers, support of trade associations, and better

financing. Failing this it may be necessary, in

order to protect the public interest, for the Govern-

ment to step in. The most effective way to control

overproduction is curtailment of the log supply,

and this should originate in the woods through

prompt adoption of sustained-yield practice. Pub-

lic action to retire obsolescent, inefficient, or

excess sawmill capacity would be unnecessary if

woods control were effective. At best, it is difficult

to determine with exactness what units are obsolete,

inefficient, or superfluous.

Installation of additional sawmill capacity in

western Washington and northwestern Oregon

should be discouraged by associations of timber

owners and lumber manufacturers and by banking

interests, unless it can be shown that a definite

need exists. Any additional plants should be

located with consideration of available raw mate-

rial and marketing facilities, and should be so

constructed that successive physical changes to

improve operations and meet demands for new

products could be made with a minimum of

expense.

Logging Practice

It is the responsibility of the private owner to

leave his land in good condition after logging and

to discontinue practices that leave larger areas

without return cuts for long periods. The method
of cutting may be clear cutting, stage cutting, 24 or

selective cutting of some sort, depending on

physical and economic conditions. In all cases an

adequate seed supply should be provided for re-

stocking, and satisfactory fire-control measures

should be taken during and immediately following

logging. Detailed recommendations are given in

the Forest Practice Handbook (77). Technical

advice is available from associations and public

agencies. In cases of contract logging the land

owner should insist that the logger leave the area

in good condition.

A change from power logging to trucks and trac-

tors would permit of flexible cutting methods and

automatically leave the forest in better condition

for regrowth.

If private owners do not voluntarily adopt such

a program, public regulation is invited. Existing

laws regulating forest protection should be scrupu-

lously observed.

Utilization of Minor Species

A definite campaign should be initiated, using

the results of research and trade extension, to

increase the utilization for lumber and pulp of

the so-called minor species, particularly hemlock

and the balsam firs, and low-grade material of the

major species.

Manufacturing Practice

Great improvement in manufacturing practice

has been made by the lumber industry in the past

few years. Further improvement is needed in

milling, seasoning, grading, and preparation for

shipment. The development of marketable prod-

ucts from sawmill waste should be given greater

2i A form of cutting which has clear cutting as its final

objective. The stand is cut in two or more steps or stages.
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attention by the industry as a whole. In the large

centers of production sawmill waste is now used

chiefly as fuel. Some of this waste has potentiali-

ties for higher uses which would give greater re-

turns and more local employment. Many smaller

mills do not market sawmill waste even for fuel.

Cooperative action is needed to make available to

the small mills facilities for converting their waste

to saleable commodities.

The industry should make every effort to reduce

the volume of logs and rough lumber shipped out

of this region and to increase local remanufacture.

Industrial and financial agencies should encour-

age and support the establishment of local re-

manufacturing plants for which a definite need and
opportunity exist.

Industrial Expansion

PLYWOOD

There is some question as to the desirability of

further expansion of the plywood industry in its

present locations. It has expanded rapidly at

tidewater points in the Puget Sound, Grays

Harbor, and Columbia River districts, apparently

without any definite plans as to future supplies of

raw material. There is no shortage of material for

core stock and innerplies, but plywood manu-
facturers are already going far afield for the higher

quality of peeler logs needed for outer surfaces of

panels. It is a problem to the industry whether

to ship in peeler logs from the central and southern

parts of the region to augment the supply avail-

able on the open log markets or to set up subsidiary

veneer plants nearer the source of raw material

and then ship veneer to the existing tidewater

plants for final fabrication into plywood. This

industry, in addition to obtaining supplies from

the open log markets, should acquire lands sup-

porting high-quality old-growth timber for a re-

serve supply, and thereby protect its future. They
should also encourage the practice of selective

logging.

PULP MILLS

There is sufficient raw material in the region for

additional pulp mills. The available raw material

is suitable for the highest quality of pulp, and any
new pulp mills installed should be designed for

production of the higher grades. This would
tend to induce local establishment of remanufac-
turing industries using pulp for purposes other

than paper, such as rayon and other textile mate-
rials.

Road Development

Logging roads should be financed independently

by timber owners and logging operators, where
there is no public responsibility for the construc-

tion of such roads. On some areas supporting ex-

tensive undeveloped bodies of virgin timber in

mixed ownership there are possibilities of develop-

ing main-line truck roads to the nearest public

highway through organization of cooperative road

districts. The timber owners participating would
pay for the construction of the main-line road in

proportion to the anticipated benefits and would
construct their own spur roads. Some of these

roads would eventually be suitable for inclusion in

the public highway system. In such cases the

State highway departments or county road de-

partments should have some voice in locating the

roads and assist in their construction, even though

the roads might be closed to general public use

for the first few years of logging in the area.

Sustained- Yield Management

The Douglas-fir region, with its enormous re-

maining supply of virgin timber, still has the op-

portunity of adopting sustained-yield management

without drastic curtailment of present production

for the region as a whole. Other forest regions,

in advanced stages of depletion, must greatly re-

duce cutting if depleted growing stocks are to be

built up to normal. It is the private owners' re-

sponsibility to support, and to share the leadership

of, a coordinated program of private and public

action that will make the forests of this region per-

manently productive and furnish the forest indus-

tries a stable supply of raw materials.

143



Conclusions

Progress in accomplishing the program herein

presented does not depend upon simultaneous per-

formance of all the recommendations. The pro-

gram is multilateral, and although overlapping in

some particulars it can be approached from several

angles at once and thus be attained through a

step-by-step process.

Prompt action must be taken on key sections of

the program if the disastrous consequences that fol-

lowed unrestricted exploitation in other forest

regions are to be averted. The most critical prob-

lems are: Stabilization of ownership, including

removal of some of the economic obstacles to

private ownership and better distribution of

private and public ownership; recognition of the

urgency of doing something about the localized

overcutting around the Puget Sound, Grays Har-

bor, and Columbia River districts; adequate pro-

tection of all forest land against fire; and provision

for a sufficient seed supply on cutover land.

Achievement of these objectives will stimulate

action on the remainder of the program and con-

tribute greatly to the institution of region-wide for-

est management.
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Inventory Methods and Sources

Volume Tables

Several existing Douglas-fir volume tables had given

satisfactory results for certain localities, but comparison with

measurements of felled timber showed that they could not be

used regionally. Accordingly, a form-class table was de-

veloped and checked against measured volume of 1.6 million

board feet of felled and bucked timber in different sections of

the region. In nearly every instance this table checked with-

in 0.5 percent of the actual measurements, and in no case did

it deviate more than 2.6 percent.

A western hemlock volume table was constructed in the

same way, and was proved to be accurate. For western red-

cedar a volume table made on the Quinault Indian Reserva-

tion by Henry B. Steer, then of the United States Indian

Service, was used. For Sitka spruce, table 80 of Volume

Tables for the Important Timber Trees of the United

States: Part I, Western Species (77), was accepted after ad-

justment to a 12-inch top diameter. Table 79 from the

same publication was adopted for silver fir and white fir,

after it had been adjusted to a 12-inch top diameter and ex-

tended to include trees as large as 70 inches in diameter.

Table 77 in the publication just mentioned, prepared by

R. H. Weidman in 1917, was accepted for noble fir. A table

made by Henry B. Steer on the Quinault Indian Reservation

was used for western white pine. A form-class table was con-

structed for ponderosa pine. A table for use in estimating

red alder was prepared on the basis of an existing table (70)

made by Griffin and Wilcox. The second-growth cotton-

wood table (table 11) in Volume Tables for the Important

Timber Trees of the United States: Part III, Eastern Hard-

woods, was found to be suitable for other hardwoods.

Organization of Field Work

More than 40 percent of the region's total forest-land area

is within the boundaries of national forests. This portion, 84

percent of which is in Federal ownership, includes the most

mountainous, rugged, and inaccessible lands of the region.

When this work was started, national forests either wholly or

chiefly within the Douglas- fir region numbered 12; since

then, without any significant change in total area, the num-
ber has been reduced by consolidations to 10. These na-

tional forests now range in gross area from about 700,000

to 1,850,000 acres each, averaging approximately 1,200,000

acres.

A greater part of the national-forest lands than of the

other lands had to be covered by field examination. The
procedure followed on them was influenced not only by

the ruggedness of the many mountain areas but also by

scarcity of roads and shortness of field season. It was

decided that the work on national-forest areas that had not

been intensively cruised should be an intensive reconnais-

sance. Men familiar with the national forests of the region

were selected from the local forest organizations to do this

work.

For lands outside the national forests a permanent organi-

zation of 5 type mappers and 3 check cruisers was formed.

This was augmented by field assistants during the field

season and computers during the winter months. In peak

periods as many as 40 or 50 men were employed on the

survey of these lands.

Collection of Existing Information

The sources of information already in existence for na-

tional-forest areas included intensive timber cruises cover-

ing about 15 percent of their total; records of an extensive

reconnaissance made in 1909-10 and amended in 1922, of

examinations of cut-over land, of planting reconnaissance

work, of land-exchange examinations, of appraisals, of

settlement cases, of trespass cases, and of fire damage: aerial

and panoramic photographs; and miscellaneous other

records Of the land outside national forests about 30 per-

cent had been covered by intensive cruises. Collecting

information on areas outside national forests involved in-

vestigation of the records of all counties and consultations

with lumbermen, public officials, foresters and engineers in

private employ, and many other persons. The principal

sources of information found were private timber cruises in

the hands of timber owners or their agents, county cruises

made for taxation purposes, and cruises of State-owned

lands, Oregon & California Railroad revested grant lands,

and Indian reservations. In cases in which county cruises

were sufficiently complete and appeared to be reliable
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enough to use, no attempt was made to collect private

cruises.

Private timberland owners contributed materially to the

success of this undertaking. With very few exceptions and

reservations they tendered the use of their cruise data,

which in the aggregate are estimated to have cost them

more than a million dollars. Each cooperator was assured

that private cruises given would be kept in strict confidence

and that cruise data from private sources would be made
public only in such combinations as would safeguard their

confidential character. It was emphasized also that the

type maps would not indicate density of stand for the mature

types.

Field Procedure

The intensive reconnaissance method applied on national

forests consists in mapping areas that are uniform as to type

conditions and estimating the average volume per acre for

each of these type areas. Type boundaries were deter-

mined by working along trails, roads, and ridges, by using

high points for lookouts, and by running random strips,

and were placed directly on base maps. For each saw-

timber-type area, estimates of average volume per acre

were made ocularly and were checked by use of data taken

on a number of well-distributed sample plots. Sample

plots were either quarter-acre circles (58.9-feet radius) or

1-acre strips (66 by 660 feet). For all trees of saw-timber

size on these plots species, height, and diameter were

recorded and volume was computed. For second-growth

areas, that is, areas occupied by stands less than about

150 years of age, averge age of timber and average stocking

were recorded. At frequent intervals site observations were

taken and recorded; the age of the stand was determined

with an increment borer, average height of the dominant

and codominant trees was determined with an Abney

level, and site values were read from a curve of height over

age. In determining site only Douglas-fir trees were meas-

ured where the Douglas-fir classification was used, and only

ponderosa pines were measured where the ponderosa-pine

classification was used.

In the Cascade Range, the Siskiyou Mountains, and the

Olympic Mountains, because of the distinctness of the

topography it was possible to determine type boundaries

largely by observation from vantage points. On the Sius-

law National Forest, in the Coast Range, mapping was

seriously impeded by numerous small canyons and short

ridges with no definite topographical pattern, by luxuriant

brush and tree cover, and by poor weather. Here aerial

photography was used as an adjunct to ground work.

Oblique rather than vertical pictures were taken, because

of lower cost and greater ease of orientation.

For areas outside national-forest boundaries the first step

in preparing type maps was to record the collected type

data on transparent vellum plats fitted over base maps.

Each type mapper visited the county seat in search of addi-

tional information and familiarized himself with the county

in a general way by driving over the roads. Having

selected an area on which to begin work, he mapped as

much as he could from the roads and trails. Picking points

that would give the best view of the country and using as a

control the roads, streams, and other features on the base

map and the type areas already entered on the vellum

from office records, he oriented himself with a compass and

mapped all that could be seen. Each type area was

viewed from several vantage points to determine its exterior

boundaries. In this region of dense cover and irregular,

often rugged topography, once under forest cover it is

difficult to see out, and great care was necessary to avoid

overlooking any small farms, pasture lands, burns, or small

second-growth areas. On areas of mixed types it was cus-

tomary to map the smaller type areas first, thus fixing the

boundaries of the larger types.

For areas not covered by existing data, which were princi-

pally second-growth areas, land cut over prior to 1920,

burns, woodland areas, farm woods, agricultural lands,

grassland, brush areas, and barrens, the field examiner

located, and sketched on the map, the boundaries of each

type. For second-growth areas, he determined also the

age class of the timber, its species composition, and the

degree of stocking. For areas occupied by merchantable

timber he estimated the board-foot content of the stand

by species. For all coniferous types except lodgepole pine,

noncommercial rocky, and subalpine, he made site deter-

minations at frequent intervals.

Several large agricultural areas contain scattered forests

and woods that are too small to be shown on the type map
but that in the aggregate constitute a forest resource too

large to be ignored. These agricultural areas are fairly

well defined; an example is the Willamette Valley of

Oregon. To get a statistical expression of the extent and

character of their forest stands, they were covered by a

linear survey. Type and volume data were taken on tran-

sects at intervals of 3 miles or less.

Lands shown by county and private records to have been

clear cut since the beginning of 1920 (type 36) were not

classified in the field but were examined in the field to verify

that they had been clear cut. These areas cannot satis-

factorily be classified as to restocking, because of the

periodicity of adequate seed crops, the practice of slash

burning, high fire hazard, and the nature of logging practice

in the region. However, a statistical expression was ob-

tained of the condition of those logged prior to the period of

general seed-crop failure that began in 1924. A linear sur-

vey was made of the areas logged in 1920-23, transects

being spaced 2 miles apart or at the rate of 1 mile of strip

for every 1,280 acres. At 1 -chain intervals on these transects

four 13.2-foot quadrats were examined, and each of these

was classified as stocked or nonstocked according to whether

it contained one well-established seedling (the stocked-

quadrat method).

The site map was made on a skeleton vellum overlay map
of the county, scale one-half inch to the mile. All the site

determinations made were plotted on the map and by inter-

polation site-class boundary lines were sketched in. This of

course, gave only a generalized picture, but by referring to
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topographic features and using his knowledge of the country

the field examiner was able to make a sufficiently accurate

map for an area as large as a county. The site maps were in-

tended to show not the site class of specific small areas but

the area of each site class in the county.

The final field job was "adjustment cruising" of contrib-

uted cruise data. It was impossible to adjust these data to

survey standards without resorting to field work because (1)

specifications were often incomplete or lacking and (2) errors

made by cruisers might have caused considerable inconsist-

ency in a given cruise. The adjustment cruising consisted

in cruising well-distributed sample areas according to the

specifications adopted for the forest survey and comparing

the results with the original cruise data. The size chosen for

the individual sample was 160 acres.

Volume was recorded for quarter-acre circular plots at

25>^-chain intervals, or for 16 such plots on each 40-acre

tract; in other words, a 10-percent cruise was made. The

circular-plot system was admirably adapted to the purpose,

and speeded up the work. Locations of all doubtful line

trees were determined with a tape, all trees apparently more

than 60 inches d. b. h. were measured for diameter, and a

considerable percentage of the smaller trees were measured.

Heights were measured with the Abney level and by taping

a number of windfalls each day. Deductions for breakage

and defect were calculated for each 40-acre tract. These

deductions were carefully checked, for each tract cruised, by

examining felled and bucked timber on neighboring logging

operations and by interviewing superintendents, foremen,

check scalers, and managers of logging operations in the

vicinity.

Per-acre volume of the hardwood stands, usually not in-

cluded in commercial cruises in the region, had been deter-

mined by the type mappers, but information was lacking as

to the volume of the hardwood timber occurring as an under-

story in mature coniferous forests. As a part of the adjust-

ment-cruising project, therefore, data on this hardwood un-

derstory were collected.

Each check cruiser compiled his data currently and made
frequent comparisons with the original cruise until he was

satisfied that the results were consistent and that reliable ad-

justment factors could be computed. Usually 3 to 4 percent

of the area included in the original cruise was check cruised.

Compilation of Data

In many counties a year or more elapsed between the com-

pletion of the original field work and the beginning of com-

pilation. In such cases the status of areas logged and burned

in the intervening period had to be investigated. This in-

volved a check of cutting and fire records, and in some cases

additional field mapping.

Before type acreages could be computed it was necessary

to determine the exact land area of each township, each

county, and each national forest. General Land Office plats

were used for townships for which they were available.

Areas of unsurveyed townships were determined by plani-

metering the most accurate maps available.

Information as to ownership was obtained from county

records for county-owned and municipal lands, State records

for State-owned lands, Department of Interior records for

national-park, Indian, and revested grant lands and for un-

appropriated public domain, and Forest Service records for

national forests. All land not shown by public records to be

public property was considered private.

Acreage for each of the various types and for divisions of

some types by age class and degree of stocking was deter-

mined for each section and for each ownership class from the

field maps. For each national forest this was done by com-

partment, block, and working circle and also by county.

Acreage was determined by use of the planimeter or by
counting squares.

Site-class acreages were compiled for each county and

national forest from site maps by planimetering. Percent-

ages of total acreage in each site class represented were

determined for each township in the same manner, for use

in computing volume of second-growth stands.

Volume data for national forest areas were compiled by

applying to type areas the stand-per-acre values determined

in the field. Volumes were compiled by compartment and
were summarized by block and finally by working circle.

For areas outside national forests, the adjustment factors

determined by check cruising were applied to the volume

figures taken from existing cruise records and the corrected

totals, recorded by section, township, and countv. Vol-

umes for areas of merchantable timber, including hard-

woods, not covered by previous cruises were compiled by

applying to each area the figure for stand per acre shown by

the type map. Commercial cruises had omitted a large

majority of the second-growth stands in which the average

breast-height diameter was below a standard ranging, ac-

cording to species, from 20 to 24 inches. For uncruised

second-growth stands in which the trees averaged 16 inches

d. b. h. or more, volumes were obtained from tables adapted

from the Douglas-fir yield tables (72). Volume data for

second-growth areas were segregated from the others.

Depletion-Study Methods and Sources

Cutting Depletion

The data taken on depletion by cutting covered the mate-

rial removed not only as sawlogs but also as so-called minor

timber products. The records used included onlv wood
material actually taken out of the woods, omitting sound

material left by operators on the ground as nonutilizable.

This sound unused material entered the study only when
future depletion was being estimated. Its quantity had

been accurately determined in a previous study (7).

The study of annual log depletion was based on the 9-year

period 1925—33 because more and better data were avail-

able for this period than for any other. It is true that in this

period sawlog production reached a peak that it may never

reach again, but the period included some years of extremely
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low production; all things considered, the data are believed

to be representative.

The log-production data used were taken from several

sources but principally from the biennial lumber- and log-

production censuses of Oregon and Washington for the

years 1925, 1927, 1929, 1931, and 1933 taken by the

Pacific Northwest Forest and Range Experiment Station in

cooperation with the Bureau of the Census. Sawlog pro-

duction as reported by the independent loggers and logger-

manufacturers was used in preference to lumber, lath,

shingle, veneer, and pulpwood production because in this

way the material could be traced to its sources and classified

by county and unit. Data for 1926, 1928, 1930, and 1932

were obtained partly from records of the Portland, Oreg.,

regional office of the Forest Service and partly by inter-

viewing officials of timber companies and lumber associa-

tions and other individuals having personal knowledge of

lumber operations.

A check of the sawlog data was made by comparing the

sum of the county totals with a regional total obtained by

combining census and other official figures. The differ-

ences found were 3.7 percent for western Washington, 2.1

percent for western Oregon, and 1.9 percent for the region

as a whole. The errors for survey-unit totals were esti-

mated to be well within ± 5 percent.

The study of depletion for minor forest products had to be

based on 1930 production alone, as data for previous or sub-

sequent years were either missing or too incomplete for satis-

factory use. The basic data were obtained through field in-

vestigations and by means of questionnaires circulated to

producers and consumers. Information of satisfactory ac-

curacy was obtained by this method for all items except

round and split fence posts. Since posts are produced in

small quantities and by many individuals, largely by farmers

for their own use, it was impossible to canvass the field

thoroughly. A figure was obtained by adding to the output

reported by the large-scale commercial operators an estimate

of annual farm requirements.

Fire Depletion

The study of depletion of the forest capital by fire was much
more complex than the study of depletion by cutting.

The two sources of information available were Forest Serv-

ice reports covering burned area on the national forests and

State foresters' reports covering burned area on all other

forest lands. The data were summarized by survey unit,

those for national forests being treated separately from those

for all other lands.

The basic data used for the analysis of depletion by fire on

the national forests were the reports of all class C fires (fires

10 acres or more in area) on the national forests of the region

in the 10-year period 1924-33. Site and type before fire

were determined by superimposing on the forest-survey site

and type maps the outlines of the areas reported to have been

covered by the fires. Each fire was classified and the essen-

tial data regarding area, location, type, site, and volume

were separately recorded. These were compiled by county

and summarized by unit. A field check was made of about

25 percent of the total area reported to have been covered by

class C fires, and from the data thus obtained correction fac-

tors for both area and volume were computed. No blanket

deduction was made for salvage. In the few cases in which

material was known to have been salvaged this material was
deducted from the loss. When the 10-year totals of area

burned and timber killed had been adjusted, they were con-

verted to average annual-loss rates.

Reports made to the State foresters on individual fires in

the region in the 5-year period 1926-30, which had been
analyzed in connection with the forest fire insurance study

(20) recently made by the Pacific Northwest Forest and
Range Experiment Station, formed the basic data used in

computing fire-depletion rates for land other than national

forests. Supplementary reports on nearly all the fires cover-

ing 50 acres or more were obtained from the fire wardens,

and checked in the field, for all counties except San Juan and
Island in Washington and Hood River, Jackson, and Jose-

phine in Oregon. The areas covered by the supplementary

fire reports were classified as to site and type by reference to

the forest-survey site and type maps, and the volume loss

estimated. These data were recorded by county and the

totals combined by forest-survey unit. The data were then

compared with the State foresters' published reports of total

area burned in the same period in the same group of coun-

ties and were adjusted to them. They were next converted

to an annual loss rate. This procedure automatically in-

cluded Island, San Juan, and Hood River Counties. Jack-

son and Josephine Counties were covered by a separate

analysis of individual fire reports to the State foresters for the

period 1926-32. Finally, annual loss rates were calculated

for the entire region by survey unit. Salvage rates for lands

outside the national forests were computed on the basis of

data obtained in the forest fire insurance study, and were

applied to volume-loss totals.

Future Depletion

No specific formula could be evolved for making estimates

of future depletion from cutting. The economic forces that

could influence the situation are many and complex. The
Douglas-fir region is farther removed than any other forest

region of the United States from the large markets of the Mid-
western and Eastern States. What quantities of lumber will

be shipped from it will depend somewhat on the extent to

which the other forest regions can fulfill the requirements of

the country's heavily populated sections. On the other hand

this region is favorably situated in relation to Asia, Africa,

and the antipodes, the world's largest undeveloped markets

for softwoods. The depletion estimates are pure assump-

tions, based on careful analysis of cutting records and of cur-

rent trends in lumbering, not only regional but national, and

all other known influences.

Future depltion from fire, while not subject to so many
dynamic economic forces as cutting, was equally difficult of

prediction.
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Periodic Saw-Timber Growth

In order to estimate board-foot timber inventories for the

Douglas-fir region as of the years 1943, 1953, and 1963,

periodic annual board-foot growth was computed for each

of the three decades following 1932. Advance in age and

differences in type areas because of depletion were the

only changes taken into account; no changes from the 1933

conditions were assumed in either species composition of

stands or stand density.

Table 42.

—

Periodic conifer saw-timber growth i in the Douglas-

fir region

District and unit

Periodic growth of trees 15.1+ inches
d. b. h.2

1933-42 1943-52 1953-62

Puget Sound:
Million
board feet

1,146

1,288

2,491

Million
board feet

1,294

1,615

2,289

Million
board feet

1,499

1,906

1,731

Total - 4,925 5,198 5,136

1.905 1,779 1,462

Columbia River:

Columbia River Washington-

Columbia River Oregon

2,270

1,568

2,433

2,081

2,283

2,482

Total - - -.- 3,838 4,514 4,765

4,316 4. 540 4,799

Oregon coast:

North Oregon coast 3 2,805

2,946

2,698

3,256

2,303

3,435

Total — 5,751 5,954 5,738

South Oregon-

2,414

192

2,396

296

2,286

462

Total 2,606 2,692 2,748

Region total _ . . 23, 241 24, 677 24 648

Summary by districts:

Puget Sound.
Percent

21.2

8.2

16.5

18.1

24.8

11.2

Percent

21.1

7.2

18.3

18.4

24.1

10.9

Percent

20 9

Gravs Harbor _ .. 5.9

19 3

Willamette River 19.5

23.3

South Oregon 11.1

Total. ... 100.0 100.0 100.0

i Data are shown only for stands 160 years or less in age, on commercial
conifer forest land.

a Estimated in 32-foot logs to 12-inch top, Scribner rule.

3 Data exclude growth on 182,060 acres of potential conifer forest land

temporarily occupied by hardwoods.
4 Data exclude growth on 14,520 acres of potential conifer forest land

temporarily occupied by hardwoods.

This process resulted in the periodic net conifer growth

figures shown in table 42. Because relatively little incre-

ment is contributed by hardwoods, periodic growth was
computed only for the conifer types.

It is estimated that those of the existing conifer stands

that survive to 1943 will put on a net growth of 23.2 billion

board feet during the decade 1933-42, those that survive

to 1953 will grow 24.7 billion board feet during the decade

1943-52, and those that survive to 1963 will grow 24.6

billion board feet during the decade 1953-62. According

to the estimates of decadal volume increment and those of

depletion (shown in table 20), the 1933 net volume inven-

tory of 546 billion board feet, log scale, for the region will

be reduced to 492 billion board feet by 1943, to 431 billion

by 1953, and to 381 billion by 1963.

Method of Computing Realizable

Mean Annual Growth

For those who are interested in the detail of the technique

employed in computing realizable mean annual growth, a

sample computation is given in table 43. Calculations for

type 6 (Douglas-fir old growth more than 40 inches d. b. h.)

appear in the first three lines. Type 6 is assumed to be

nongrowing, and accordingly no stocking value is shown

for it. The value in line 2, column 13, was calculated on the

assumption that 80 percent of the area depleted in 1933—42

will restock by 1948. The assumed average stocking of this

area is indicated in line 2, column 5, and the estimated

average age attained by the second-growth stands is shown

in line 2, column 15. The entry in line 2, column 19, is

55 percent of normal mean annual growth per acre for

Douglas-fir stands to age 85 years. The entry in line 2,

column 24, is the product of those in line 2, columns 13

and 19. Since growth is calculated only from the middle

of the period 1933-42, half this amount is entered in line 2,

column 26. Since it is assumed that the second-growth

stands will continue to grow during the whole of the period

1953-62, the total value is given in line 2, column 27.

The entries in line 3 were calculated in the same way as

those in line 2.

Calculations for type 8 (Douglas-fir second growth, 22 to

40 inches d. b. h.) appear in lines 4, 5, and 6. The growth

rate applied for the first decade (line 4, column 16) is the

periodic annual growth rate for ages 90 to 94 years, inclu-

sive, of normal Douglas-fir stands on sites of a quality mid-

way between II and III multiplied by 0.60, the estimated

average stocking for type 8. Growth is assumed only to

the middle of the decade 1933-42. The growth rate ap-

plied to the type 8 area assumed to be depleted during the

decade 1943-52 is the periodic annual rate for ages 90 to

104 years, similarly adjusted for stocking. Growth is as-

sumed only during three-fourths of the 20-year period

1933-52. In calculating growth on the area assumed to

be depleted during the decade 1953-62, the equivalent of

0.833 of the 49,000 acres was assumed to be growing during

the entire 30-year period 1933-62 and the normal periodic
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Table 43.

—

Sample computation of realizable mean annual growth

Type

(2)

Aver- Aver Aver-
age

stock-
ing

(5)

Area in

1933

(6)

Assumed depletion, 1933-62,

by decades
Part of
1933-

type
acreage
remain-
ing in

1963

(10)

Remain-
der po-
tentially

accessible
in 1963

(11)

Areas assumed to restock
in 1933-62

Line No.

(1)

site

quality

(3)

age in

1933

(4)

1933-42

(7)

1943-52

(8)

1953-62

(9)

1933-42

(12)

1943-52

(13)

1953-62

(14)

1
]

6

8

9

10

36,37

2.0

2.5

2.5

2.0

2.0

Years

160+

90

40

10

Percent

|
55

55

60

\ 55

Acres

300,000

Acres

120,000

Acres

100, 000

Acres

60,000

Acres

20, 000

Acres

18,000

Acres Acres Acres

2 96, 000

3 ..
J

80, 000

4 | 150, 000 29,000 22, 000 49, 000 50, 000 47,000

23,200

6 | 17,600

7 | ( 65

\
55

55

60

|
55

55

I 55

400, 000 14,000 29, 000 43,000 314, 000 300, 000

8 11,200

9...
J

23,200

10
|

200, 000 20,000 15,000 10,000 155,000 150,000

11 . 16,000

12
J

12, 000

13 ] 400, 000

14 320, 000

15
J

Estimatec
average ag
attained
by stands
depleted
after 1962

(15)

Annual growth rate per acre
Total annual^[^ areas depleted Total

annual
growth
on areas
assumed
tore-
stock

(24)

Distribution of total annual
growth by decade

—

Line No.

(1)

1933-42

(16)

1943-52

(17)

1953-62

(18)

Average
life

(19)

1933-42

(20)

1943-52

(21)

1953-62

(22)

Average
life

(23)

1933-42

(25)

1943-52

(26)

1953-62

(27)

1

Years
Cubic
feet

Cubic
feet

Cubic
feet

Cubic
feet

M cubic

feet

M cubic

feet

M cubic

feet

M cubic

feet

M cubic

feet

M cubic

feet

M cubic

feet

M cubic

feet

85

75

140

85

75

100

85

75

100

85

75

96

99

43

87

89

96

87

89

109

96

99

9,216

7,920

4,608 9,216

3 3,960

4 72 50 48 1,044 825 1,959 2,021 5,849 4,805

1,009

3,980

2,018

1,566

2,018

6 783

130 130 122 910 2,828 4,370 28, 800 36, 908 35, 998

487

33, 170

8 974

2,065

974

9 1,032

10 60 104 126 600 1,170 1,041 16, 350 19, 161 18, 561

768

17, 391

11 1,536

1,188

1,536

12 594

14 95 94 30, 080 15,040

76,606

30,080

95,964

30,080

104, 734

annual growth rate for ages 90 to 119 years, inclusive, was

similarly adjusted for stocking.

In line 4 the entry in column 25 is the sum of those in

columns 20, 21, 22, and 23; the entry in column 26 is the sum

of those in columns 21, 22, and 23; and the entry in column

27 is the sum of those in columns 22 and 23.

In the calculations for type 8 area as in those for type 6

area, 80 percent of the portion depleted each decade is

assumed to restock by the midpoint of the following decade.

The growth figured on the restocking areas is mean annual

growth for the period from time of restocking until 2032.

Results of this computation are shown in lines 5 and 6.

The procedure in growth calculations for the other types

is essentially similar in detail to that already described.

The sums of columns 25, 26, and 27, shown in line 15,

are realizable mean annual growth for the decades 1 933-42,

1943-52, and 1953-62, respectively, for the aggregate of

type areas in the sample unit.
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Supplemental Tables

Supplemental estimates of average annual fire damage

are shown for the national forests, for other lands, and for

all lands in the Douglas-fir region as follows: Forest-land

area covered and timber volume, log scale, lost by fire, by

type and site quality, table 44: area deforested by fire, by

type and survey unit, tables 45, 46, and 47: and timber

volume, log scale, lost by fire, by type and survey unit,

table 48.

Net average annual rate of depletion from causes other

than cutting, used in calculating assumed future depletion,

is shown by type group in table 49. Assumed future decadal

depletion from all causes is shown by district and owner-

ship class in table 50.

Rates used in calculating potential annual growth on

conifer timber are given in table 51.

Saw-timber data for some forest regions of the United

States have been published in lumber tally rather than log

scale. In order to facilitate comparison with those data,

saw-timber volume for the Douglas-fir region is given in

lumber tally in table 52. Lumber-tally values are given

for cutting depletion in tables 53 and 54, for fire depletion

in table 55, for assumed future depletion in table 56, for

current annual growth in table 57, for potential annual

growth in table 58. for realizable mean annual growth in

table 59, and for periodic growth in table 60.

Table 44.- -Estimated annual averages offorest-land area burned over and timber volume 1 lost by fire in the Douglas-fir region in 7924-33,

by type and site quality

ON NATIONAL FORESTS

Type
No.

Type Site II Site III Site IV Site V Total

6

7

8

11

14

Acres

35

9

7

8

10

3

M board
feet

1,351

272

181

432

316

10

Acres

487

784

64

M board
feet

8,132

13, 998

828

Acres

215

3.546

14

M board
feet

2,784

38, 562

3

Acres

46

232

M board
feet Acres

783

4,571

85

8

1,022

28

16

M board
fed
12, 267

190 53,022

1,012

432

269

25

8,097

843

561 12, 951 182 21,364

17

18

20

853

16

63

4

131

4.071

166

4

85

43

91 4

238

5 152 227

23

27

123 397 249 678 4,443

8

274

2,637

8

756

166

8

89

2

442

2,934

32

18510

13

5,845

2

362

18

2

21

957

2 81

11

5

2 66

2 34

194

1,039

3,978

2 1, 922

2 1, 066

15

16

91

2

2

360

412

2

13

878

8

36 43

26

28

32

11

5

4

31

35 12

783

1,228

182

68

2,544

36 188

337

33

203

38

362 2,562 7,209 32. 112 11.441 58. 672 1.529 444 23.710 ' 93.790

ON LANDS OTHER THAN NATIONAL FORESTS

Type
No.

Type Site I Site II Site III Site IV Site V Total

5 Douglas-fir, large old growth ...
Acres

95

Mboard
feet

543

Acres

6,041

274

652

9

259

Mboard
feet

61, 925

2,744

8,541

73

466

Acres

8,474

7,555

3,649

Mboard
feet

31,470

23, 989

13, 653

Acres

103

2,847

624

Mboard
feet

216

9,571

1,450

Acres
Mboard

feel Acres

14,713

11, 593

5,023

9

396

42

230

2,772

Mboard
feet

94,154

7 Douglas-fir, small old growth.. 917

98

2,751

294

39, 055

8 Douglas-fir, large second growth _ 23,938

11 Sitka spruce, large .. ... 73

14 Western hemlock, large 120

42

845

301

17 330 1,641

17 Western redeedar, large.. . ._ . . 301

18 Port Orford white-cedar, large 230 1,080 1,080

20 Ponderosa pine, large ... 281 459 1,829 5,447 662 1,986 7,892

See footnotes at end of table.

152



Table 44.

—

Estimated annual averages ofJoresl-land area burned over and timber volume lost by fire in the Douglas-fir region in 1924-33,

by type and site quality—Continued

ON LANDS OTHER THAN NATIONAL FORESTS—Continued

ALL FOREST LANDS

Type
No.

Type Site I Site II Site III Site IV Site V Total

20A Sugar pine, large . .

Acres
Xlboard

feet Acres
Mboard

feel Acres
Mboard

feet Acres

103

670

3,718

8,721

14

Mboard
feet

309

9,930

Acres

80

Mboard
feet

240

Acres

183

670

18.968

49, 213

75

16

242

489

82

872

4,007

149

2 75

2
3, 452

2 4, 081

2 2, 203

12,440

83, 797

13,454

2 184

2 16

XI board
feet

549

23 Fir-mountain hemlock, large 9,930

9

10

12

Douglas-fir, small second growth. . . ...

Douglas-fir, seedlings and saplings

Sitka spruce, small. .

32

112

2,702

16, 632

61

16

229

253

2

11,588

23, 570

928

178

13 Sitka spruce, seedlings and saplings. .

15 Western hemlock, small 11

158

80

56

330

45

2

6616 Western hemlock, seedlings and sap-

lings.

"Cedar," small

12

19

21 795

2,497

104

21

1,13822 Ponderosa pine, seedlings and saplings. _ 42

24 Fir-mountain hemlock, small

26 Lodgepole pine, small. . .

5\i

4

31

35 37

1,772

3,784

33,523

1,809

6,567

37, 301

8,490

2,020

11,045

2,498

32

156

657

36

37

33

38

Total 2.060 543 66, 518 74. 829 108,317 70, 717 37, 673 27, 253 4,867 5,271 -'.">. 146 178, 613

6 Douglas-fir, large old growth .

Douglas-fir, small old growth
95 543 6,076

283

659

17

269

3

230

63, 276

3,016

8,722

505

782

10

1,080

8.961

8,339

3,713

39, 602

37, 987

14,481

318

6,393

638

3,000

48, 133

1.453

46

1,149

98

2,941

294

15. 496

16, 164

106. 421

92 077

8 5,108

17

1,418

70

246

2,924

24,950

50511

14 Western hemlock, large.. 389

67

8.942

1,144

578 13,281 182 23,005

1 15417 Western redcedar, large

18 .. Port Orford white-cedar, large 16

1,892

103

1,067

8

3,992

11, 358

14

4

5,578

309

14, 001

166

1 084

20 Ponderosa pine, large - 366 550 666

80

238

1,991

240

249

8 1 1Q

20A 183 wo
23 Fir-mountain hemlock, large 43 123 1,348

8

19,724

55, 058

75

18

604

507

82

874

4,028

1,106

2 156

11

5

2 3, 452

2 4, 147

2 2, 237

12,634

84, 836

17, 432

2 2, 106

J 1,082

14 373

27 166

9

10

12

Douglas-fir, small second growth .

Douglas-fir, seedlings and saplings ..

32

112

2,710

16, 721

61

18

229

253

2

12. 030

26, 504

960

363

13

15 .. Western hemlock, small ..... 13

160

80

56

338

81

2

78

360

4

16 Western hemlock, seedlings and sap-

12

19

21 797

2,510

982

21

1,138

43

22 42

24

26

28 11

32 5

5H
4

31

35 37

1,772

3,784

33, 711

1,812

6,579

38,084

9,718

2,202

11,113

5.042

32

156

860

36 Recent cut-overs .. .

37

33

38 ..

Total 2,060 543 i 66,880 77,391 H15.526 102,829 49,114 85,925 6,396 5.715 253, 156 272. 403

1 Data for national-forest lands were averages for 1924-33; data for other lands were averages for 1926-30.

' Unclassified; total of these items: national forests, 3,169 acres; other lands, 10,011 acres, aggregate, 13,180. acres.
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Table 45.

—

Estimated annual averages of area burned over on national forests in the Douglas-fir region in 1924—33, by type and survey unit

Type

Western Washington

Type
No.

All
forests North

Puget
Sound

Central
Puget
Sound

South
Puget
Sound

Grays
Harbor

Columbia
River Total

g

Acres

783

4,571

85

8

1,022

28

16

152

Acres

54

1,619

7

Acres

24

733

7

Acres

14

Acres Acres

347

84

11

Acres

439

7 2 436

g 1 26

11 8

1114 711

25

282

3

2 4 1 010

17 28

18 Port Orford white-cedar, large ~

20

204.

23 678

8

756

5,845

211 264 47 2 27

8

20

3.294

551

27

9 155

258

46

551

56

102

277

10 4 205

12

13 2

362

18

15 358

1

358

16 Western hemlock, seedlings and saplings - . 14 1 16

19

21 2

21

957

81

11

5

22

24 71

63

13 1 849 934

26 Lodgepole pine, small .-. -- -- 63

28

32

5H
4 66

34

194

1,039

3,978

1,922

1,066

31 5 5

35 12

67

1,142

12

36 37

90

1,654

331

625

144

227

24

15

11

9

6

179 923

37 1.387

33 1.890

38 303 6M

Total - 23,710 5,300 3.307 264 201 fi. 168 15. 240

Type

Western Oregon

Type
No. Columbia

River
Willamette

River

North
Oregon
coast

TJmpqua
River

South
Oregon
coast

Rogue
River Total

6 Douglas-fir, large old growth .

^4cres

26

141

10

Acres

254

53

19

^icres

3

20

Acres

23

573

1

Acres

16

1,070

Acres

22

298

9

Acres

344

7 Douglas-fir, small old growth. 2,135

8 59

11 Sitka spruce, large- _ .

14 Western hemlock, large .

Western redcedar, large .. ._

9 3 12

17

18 Port Orford white-cedar, large ' 16

72

16

20 22 58 152

20A__. Sugar pine, large

23.-. 42 9 76 127

27 White fir-larch-Douglas-fir, large

9 118

70

201

184

22

48

64

169

47

1,089

27

80

479

10 1,640

12 Sitka spruce, small .. __ . ._ ... ..

13 Sitka spruce, seedlings and saplings 2 2

15 Western hemlock, small _ .... 4

2

4

16 9

19 "Cedar." small . . . _.

21 Ponderosa pine, small. . ... 2

14

9

22 Ponderosa pine, seedlings and saolings 7 21
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Table 45.

—

Estimated annual averages of area burned over on nationalforests in the Douglas-fir region in 1924—33, by type and survey unit—
Continued

Type

Western Oregon

Type
No. Columbia

River
Willamette

River

North
Oregon
Coast

Umpqua
River

South
Oregon
Coast

Rogue
River Total

24 Fir-mountain-hemlock, small

Acres

17

Acres

5

Acres Acres

1

10

Acres Acres Acres

23

26 5 3 18

28 White fir-larch-Douglas-fir, small .. .. 11 11

32 5

5H Ponderosa pine woodland .

4 66 66

31 23 6 29

35 182

28

978

182

36 60

208

26

176

32

3

2

188

116

37 296 745 2,591

3233

38 5 381 13 402

Total - -— 676 1,021 291 1. 180 3,889 1.413 8.470

Table 46.

—

Estimated annual averages of area burned over on lands other than national forests in the Douglas-fir region in 7926—30, by type

and survey unit

Type
No.

Type All
forests

Western Washington

North
Puget
Sound

Central
Puget
Sound

South
Puget
Sound

Grays
Harbor

Columbia
River

Total

7—
8—
11..

14..

17-
18..

20..

20A

23-.

27..

9_._

10..

12-

13..

15..

16__

19..

21_-

22. _

24..

26..

28_.

32-_

5H-
4...

31..

35-

36-
37..

33..

38-

Douglas-fir, large old growth

Douglas-fir, small old growth

Douglas-fir, large second growth

Sitka spruce, large

Western hemlock, large

Western redcedar, large

Port Orford white-cedar, large

Ponderosa pine, large

Sugar pine, large

Fir-mountain hemlock, large

White fir-larch-Douglas-fir, large

Douglas-fir, small second growth

Douglas-fir, seedlings and saplings

Sitka spruce, small

Sitka spruce, seedlings and saplings

Western hemlock, small

Western hemlock, seedlings and saplings.

" Cedar," small

Ponderosa pine, small

Ponderosa pine, seedlings and saplings...

Fir-mountain hemlock, small

Lodgepole pine, small

White fir-larch-Douglas-fir, small

Redwood
Ponderosa pine woodland

Oak-madrone woodland

Hardwoods
Old cut-overs, nonrestocked

Recent cut-overs

Previously deforested burns..

Subalpine

Noncommercial rocky areas

Total.

Acres

14, 713

11,593

5,023

9

396

42

230

2,772

183

670

Acres

216

17

Acres

794

419

415

.4c res

887

2

267

Acres

187

114

42

670

18, 968

49, 213

75

16

242

489

82

872

4,007

149

75

350

2,148

1,718

8,797

399

4,652

158

1,132

16

165

365

9

149

38

3,452

4.081

2,203

12,440

83,797

13, 454

184

16

229, 446

1,335

4,028

10, 050

203

603

4,048

18, 169

23

184

74

190

8,575

10

831

9,084

18,442 36, 302 15, 089 11.991

Acres

1,122

207

3,960

26, 483

1,437

6,659

2,363

42, 238

Acres

3,206

421

170

42

670

6,585

43, 212

16

178

489

82

149

70

203

2,012

10. 534

52. 537

2,396

184

124, 062
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Table 46.

—

Estimated annual averages of area burned over on lands other than national forests in the Douglas-fir region in 1926-30, by type

and survey unit—Continued

Type

Western Oregon

Type
No. Columbia

River

Willam-
ette
River

North
Oregon
coast

Umpqua
River

South
Oregon
coast

Rogue
River Total

6

Acres

1,149

892

332

Acres

5,436

5,591

322

Acres

975

Acres

865

1,461

2,509

Acres

3,080

553

518

9

Acres

2

2,675

417

Acres

11 507

11 172

8 19 4 117

11 9

14 182 44 226

17

18 Port Orford white-cedar, large -. 230 230

20 145 2,627

183

2,772

20A 183

23

27 White fir-larch-Douglas-fir, large

9 732

1,559

3,632

3,216

345

21

61

2,450

684

2,277

300

14

2,947

221

12 383

10 6 001

12

13

15 12 52 64

16

19

21 872

4,007

872

22 4,007

24

26 5 5

28 White fir-larch-Douglas-fir, small. _ ...
32

554 3,452

3,855

4

1,320

2,575

3,452

4 23 3,878

31 21

1,632

13,008

362

96

144

7,379

4,729

74

5,043

998

191

35

36

Old cut-overs, nonrestocked . 52

3,956

1,018

74

554

1,376

1,906

31,260

37

33

Previously deforested burns. .... .. . 11,058

38 16 16

Total - ... 19,881 30, 545 6,543 10,141 i 13.117 25, 157 105, 384

Type
No.

11—
14...

17...

18. _.

20...

20A.

23...

27...

10.

12_

13.

Table 47.

—

Summary of estimated annual averages ' of area burned over in the Douglas-fir region, by type and survey unit

Type

Douglas-fir, large old growth

Douglas-fir, small old growth

Douglas-fir, large second growth

Sitka spruce, large

Western hemlock, large

Western redcedar, large

Port Orford white-cedar, large

Ponderosa pine, large

Sugar pine, large

Fir-mountain hemlock, large

White fir-larch-Douglas-fir, large

Douglas-fir, small second growth

Douglas-fir, seedlings and saplings.

.

Sitka spruce, small

Sitka spruce, seedlings and saplings.

All
forests

Western Washington

North
Puget
Sound

Central
Puget
Sound

Acres

15, 496

16, 164

5,108

17

1,418

70

246

2,924

183

1,348

8

19, 724

55,058

75

18

Acres

270

1.619

24

825

67

211

505

2,406

Acres

818

1,152

422

934

1,764

9,348

South
Puget
Sound

Acres

901

2

35

455

4,754

Grays
Harbor

Columbia
River

Acres

187

Acres

1,469

84

218

11

158

1,132

16

3,980

29.777

Total

Acres

3,645

2.857

932

8

1.180

70

1.221

6,862

47, 417

i Data for national-forest lands were averages for 1924-33, data for other lands were averages for 1926-30.
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Table 47.

—

Summary of estimated annual averages oj area burned over in the Douglas-fir region, by type and survey unit—Continued

Type All
forests

Western Washington

Type
No. North

Puget
Sound

Central
Puget
Sound

South
Puget
Sound

Grays
Harbor

Columbia
River Total

15 Western hemlock, small.
^4cr«s

604

507

82

874

4,028

1,106

156

11

5

3,452

4,147

2,237

12, 634

84,836

17, 432

2,106

1,082

Acres

11

72

73

Acres

360

67

Acres Acres

165

366

9

Acres Acres

536

505

82

16 Western hemlock, seedlings and saplings.

19 "Cedar," small __ . . _•

21 Ponderosa pine, small..

22 Ponderosa pine, seedlings and saplings. ...

24 Fir-mountain hemlock, small 71

63

162

38

1 849 1,083

133
26 Lodgepole pine, small.. ... ... 32
28 White fir-larch-Douglas-fir, small. .

32 Redwood .... ...
m-~ Ponderosa pine woodland
4 Oak-madrone woodland . •_ 203

608

4,048

18, 794

167

411

24

203

2,017

10, 546

53,460

3,783

2,074

664

31 Hardwoods 1,335

4,028

10, 087

90

1,654

331

74

190

8,590

21

9

6

35

36

Old cut-overs, nonrestocked .. ... .

Recent cut-overs
831

9,263

1.449

6,726

3,50537 Previously deforested burns .. - . - . ..

33 Subalpine .. -

38 Noncommercial rocky areas - 303

Total 253, 156 23, 742 39, 609 15, 353 12.192
! 48,406 139, 302

Type

Western Oregon

Type
No.

Columbia
River

Willam-
ette
River

North
Oregon
coast

Umpqua
River

South
Oregon
coast

Rogue
River Total

6

Acres

1,175

1,033

342

Acres

5,690

5,644

341

Acres

978

Acres

888

2,034

2,510

Acres

3,096

1,623

518

9

Acres

24

2,973

426

Acres

11, 851

13, 307

4,176

9

7 Douglas-fir, small old growth.. ...

8.. 39

11

14 Western hemlock, large .. . .. 191 3 44 238
17

18 246

72

246
20 Ponderosa pine, large . . 167 2,685

183

76

2,924

183

127

20A...

23 Fir-mountain hemlock, large. _ _. . . ... . 42 9

27

9. . 850

1,629

3,833

3,400

367

69

61

2

52

2,514

853

2,324

1,389

14

2,974

301

12, 862

7,641

75

10

12_ .

13 2

68

2

15 Western hemlock, small . . ._ . 16

216 Western hemlock, seedlings and saplings _

19

21 874

4,021

874

4,028

23

23

22

1

10

24 Fir-mountain hemlock, small... _ . . . _. 17 5

26 10 3

28

32

5H---
4

White fir-larch-Douglas-fir, small. 11

5 5

3,452

3,921

3,452

3,944

220

23

31 Hardwoods . ... ..... 21

1,632

13, 068

570

119

144

7,405

4,905

32

3

6

52

3,958

1,206

74

182

5,071

1,976

35 Old cut-overs, nonrestocked 74

554

1,672

4

1,320

3,320

2,088

31 37636 Recent cut-overs.. _.

37 Previously deforested burns _ . ._ _ 13, 649

3233 Subalpine . . -

38-. .. 5 397 13 418

Total 20, 557 31, 566 6,834 11.321 17, 006 26, 570 113, 854
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Table 48.

—

Estimated annual averages of timber volume 1 lost byfire in the Douglas-fir region 2 in 1924-33, by type and survey unit

ON NATIONAL FORESTS

Type All forests

Western Washington

Type
No. North

Puget
Sound

Central
Puget
Sound

South
Puget
Sound

Grays
Harbor

Columbia T .

River Total

6 Douglas-fir, large old growth . . „_

M board
feet

12, 267

53,022

1,012

432

21,364

853

4

227

M board
feet

918

18, 419

232

M board
feet

676

19, 869

98

M board
feet

243

M board

feet

M board
feet

3,506

2,519

71

40

M board
feet

5 343

7 Douglas-fir, small old growth 40 807

8... _ Douglas-fir, large second growth. _. . _ _. 1 402

11 432

37214

17

Western hemlock, large.

Western redcedar. large.. . -.

16, 395

843

4,360

10

145 21, 312

853

18 Port Orford white-cedar, large . . ._. .

20 Ponderosa pine, large -

20A...

23 Fir-mountain hemlock, large ._ . 4,443 1,069 489 1,152 1,477

166

4 187

27 White fir-larch-Douglas-fir, large -. 166 166
i

Total 93, 790 37, 876 25, 502 , 1, 541 804 7 77Q ' 73 W>

Tvpe
No.

Western Oregon

Type
Columbia
River

Willam-
ette River

North
Oregon
coast

Umpqua
River

South
Oregon
coast

Rogue
River Total

11..

14__

17-
18-
20..

20A

23. .

27-

Douglas-fir, large old growth

Douglas-fir, small old growth

Douglas-fir, large second growth.

Sitka spruce, large

Western hemlock, large

Western redcedar, large

Port Orford white-cedar, large. _.

Ponderosa pine, large

Sugar pine, large

Fir-mountain hemlock, large

White fir-larch-Douglas-fir. large.

M board

feet

793

603

M board
feet

5,800

787

590

M board
feet

10

.V board
feet

27

8,163

_V board
feet

232

1,105

.V board
feet

62

1, 557

20

52

61

249

166

7

Total. 1,396 8,251 1,341 1,812

y[ beard
feet

6,924

12, 215

610

52

4

227

256

20.288

ON LANDS OTHER THAN NATIONAL FORESTS

Type All forests

Western Washington

Type
No. North

Puget
Sound

Central
Puget
Sound

South
Puget
Sound

Grays
Harbor

Columbia
River Total

Douglas-fir, large old srowth

M board
feet

94, 154

39, 055

23, 938

73

1,641

301

1,080

7,892

549

9,930

M board
feet

2,586

M board

feet

1,523

1,058

7,429

M board
feet

6,386

2

783

M board
feet

2,069

M board
feet

3,846

M board
feet

16. 410

7 Douglas-fir, small old growth _. ._ .. .. 1,060

8 27 130 8,369

11. . Sitka spruce, large. ._ . . .. _. .

14

17

Western hemlock, large. ..

Western redcedar, large... .

Port Orford white-cedar, large. . . .. . .. ..

Ponderosa pine, large . ._.---. ....
Sugar pine, large ....

1,154

301

178 228 21 39 1,620

301

18

20

20A
23 9,930 9,930

Total 178. 613 4,068 20. 118 7,399 2,090 ! 4,015 37.690

Log-scale basis. 2 Data for national-forest lands were averages for 1924-33; data for other lands were averages for 1926-30.
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Table 48.

—

Estimated annual averages of timber volume lost by fire in the Douglas-fir region in 1924-33, by type and survey unit—Con.

ON LANDS OTHER THAN NATIONAL FORESTS—Continued

Type

Western Oregon

Type
No.

Columbia
River

Willam-
ette River

North
Oregon
coast

Umpqua
River

South
Oregon
coast

Rogue
River Total

6 Douglas-fir, large old growth...

M board
feet

10, 209

8,720

1,325

M board
feet

39, 339

13, 772

415

M board
feet

4,300

M board
feet

1,778

5,188

11. 426

M board
feet

22. 112

2,290

1,114

73

M board
feet

6

8,026

1,251

M board
feet

77, 744

37, 995

15, 569

73

Douglas-fir, small old growth..

8 Douglas-fir, large second growth 38

11 Sitka spruce, large. . ...

14 Western hemlock, large. .. 21 21

17 Western redcedar, large... .. . .

18 Port Orford white-cedar, large 1,080 1 080

20 Ponderosa pine, large. . -. 11 7,881

549

7,892

54920A... Sugar pine, large

23 . . Fir-mountain hemlock, large-- ..

Total-. 20, 254 53, 526 4,359 18, 403 26, 669 17,712 140, 923

ALL FOREST LANDS

Type

Douglas-fir, large old growth

Douglas-fir, small old growth

Douglas-fir, large second growth-

Sitka spruce, large

Western hemlock, large

Western redcedar, large

Port Orford white-cedar, large---

Ponderosa pine, large

Sugar pine, large

Fir-mountain hemlock, large

White fir-larch-Douglas-fir, large

Total

All forests

M board
feet

106. 421

92, 077

24,950

505

23,005

1,154

1,084

8,119

549

14, 373

166

272. 403

Western Washington

North
Puget
Sound

M board
feet

3, 504

18, 419

259

17, 549

1,144

1,069

41. 944

Central
Puget
Sound

M board
feet

2. 199

20, 927

7,527

4,538

10

10, 419

45. 620

South
Puget
Sound

M board
feet

6,629

2

784

373

1,152

8.940

Grays
Harbor

M board
feet

2,069

432

393

2.894

Columbia
River

M board
feet

7,352

2.519

201

79

1,477

166

11, 794

Total

M board
feet

21, 753

41, 867

8,771

432

22, 932

1,154

14,117

166

111.192

Type

Douglas-fir, large old growth

Douglas-fir. small old growth

Douglas-fir, large second growth.

-

Sitka spruce, large

Western hemlock, large

Western redcedar. large

Port Orford white-cedar, large

Ponderosa pine, large

Sugar pine, large

Fir-mountain hemlock, large

White fir-larch-Douglas-fir, large

.

Total

Western Oregon

Columbia
River

M board
feet

11. 002

9,323

1,325

21, 650

Willam-
ette River

M board
feet

45, 139

14, 559

1,005

52

249

61, 004

North
Oregon
coast

.V board
feet

4,310

38

Umpqua
R iver

M board
feet

1,805

13, 351

11,426

72

26. 654

South
Oregon
coast

,\/ board
feet

22,344

3,395

1,114

73

1.084

28. 010

Rogue
Ri\er

.V board

feet

9,582

1,271

8.047

549

7

19, 524

Total

M board
fett

84,668

50, 210

16, 179

73

73

1,084

8,119

549

256

161.211

159



Table 49.

—

Net average annual rate of depletion from causes other than cutting, by type group

Ownership, State, and type group

National forest:

Washington:

6 and 7__.

11, 14,1 17, 18, 20. 20A, 23, 27, and 29_

9, 12, 15, and 21

13, 16, 19,22,24,28, and 30

10

4, 5H, 25, 26, and 38

33

35, 36, and 37

31

Oregon:

6 and 7

11, 14,1 17, 18, 20, 20A, 23, 27, and 29.

9, 12, 15, and 21

13, 16, 19, 22, 24, 28, and 30

10

4, 5H, 25, 26, and 38

33

35, 36, and 37

31

All other forest land:

Washington:

6 and 7

11, 14,1 17, 18, 20, 20A, 23, 27, and 29.

9,12, 15, and 21

13, 16, 19, 22, 24, 28, and 30

10

4, bVz, 25, 26, and 38

33

35, 36, and 37

31

Oregon:

6 and 7

11, 14,1 17, 18, 20, 20A, 23, 27, and 29.

9, 12, 15, and 21

13, 16, 19, 22, 24, 28, and 30

10

4, 5H, 25, 26, and 38

33

35, 36, and 37___

31

Annual loss per 100,000 acres from-

Total area

Acres

488,

218,

1,644,

215,

167,

271,

191,

946,

205,

2,124,

511,

858,

418,

142,

295,

469,

64,

399,

80,

1,207.

512,

1,788,

1,488,

236,

1, 073,

139,

139,

2, 123,

346,

3, 055,

1, 398,

721,

2,020,

214,

469,

390,

5,

1, 627,

293,

Xet annual
fire loss Xoncatas-

trophie fires

Acres

1,152

10

1,044

379

714

2,817

711

1,890

2,322

4

990

24

120

196

35

1,099

963

33

2,881

21

227

119

2,768

412

28, 730

53

65,467

1,510

6,768

1,412

818

5,236

927

4,021

7,409

Acres

236

5

64

176

426

1,036

371

200

1,130

63

14

47

25

372

205

51

721

26

74

44

7

186

174

2,676

38

200

3,083

436

221

101

113

259

431

857

(
2
)

51

,679

49

Catastro-
phic fires

Wind

Acres

11.5

1.5

11.5

11.5

1.5

11.5

11.5

1.5

11.5

11.5

1.5

11.5

Total

Acres

277.5

36.5

105.5

176

426

1,036

371

200

1,130

63

88.5

36.5

55.5

47

25

372

205

51

721

26

115.5

75.5

48.5

186

174

2,676

38

200

3,083

436

262.5

132.5

154.5

259

431

857

51

2,679

49

i For type 14 the annual looper-damage loss rate per 100,000 acres, not included in the rates tabulated, is 53 acres.

2 For the Columbia River Oregon, north Oregon coast, Willamette River, and Umpqua River units, 20 acres; for the south Oregon coast unit, 1,100

acres; for the Rogue River unit, 2,700 acres.

160



Table 50.

—

Assumed future decadal depletion, 1 by district and ownership class

Figures given are log scale, based on Scribner rule.

Table 51.

—

Rates 1 used in calculating potential growth of conifer

timber, approximate technical rotation ages

Site-

Trees 3.1+inches
d. b. h.

Trees 15.1+inches
d. b. h.2

Trees 11.1+inches
d. b. h.3

quality
class Mean

annual
growth
per acre

Rota-
tion age

Mean
annual
growth
per acre

Rota-
tion age

Mean
annual
growth
per acre

Rota-
tion age

I

Cubic
feet

155

Years

60 or 70

Board
feet

675

Years

100

Board
feet

875

Years

90

II 135 60 or 70 500 120 675 100

III 105 60 or 70 300 150 475 110

IV 75 60 or 70 125 180 275 130

V 45 60 or 70 30 +200 100 150

VI 20 60 or 70

1 Approximately 75 percent of mean annual growth rates of normally

stocked stands of Douglas-fir in western Oregon and western Washington.

The normal rates for site classes I to V appear in Technical Bulletin 201

{12). The rate for class VI was derived by extrapolation. No allowance

is made for breakage and defect.

2 Estimated by Scribner rule in 32-foot logs to 12-inch top.

3 Estimated by Scribner rule in 16-foot logs to 8-inch top.

Ownership and disrtict

1933-42 1943-52 1953-62

Cutting Other Total Cutting Other Total Cutting Other Total

National forest:

Puget Sound - -

Million
board feet

1,020

250

250

450

50

125

Million
board feet

1.019

224

431

357

133

253

Million
board feet

2,039

474

681

807

183

378

Million
board feet

1,950

1,000

400

1,150

80

400

Million
board feet

959

204

420

344

132

255

Million
board feet

2,909

1,204

820

1,494

212

655

Million
board feet

3,000

1,500

800

2,250

105

650

Million
board feet

773

170

358

325

122

242

Million
board feet

3 773

Grays Harbor 1.670

1 158

Willamette River . . - 2,575

227

892

Total. 2.145 2,417 4,562 4,980 2,314 7,294 8,305 1, 990 10 295

Other ownerships:

26, 800

8,980

17, 400

7,200

6,600

875

835

332

612

1.228

942

1,121

27,635

9,312

18, 012

8,428

7,542

1,996

25, 350

8,000

15, 500

13, 000

11, 300

1,870

394

218

139

767

597

1,121

25, 744

8,218

15, 639

13, 767

11,897

2,991

12, 600

10, 000

4,000

14, 000

15, 000

6,095

284

132

143

460

387

989

12 884

10 132

Columbia River __ 4 143

Willamette River. 14, 460

15, 387

7,084

Total 67, 855 5,070 72, 925 75. 020 3,236 78, 256 61, 695 2, 395 64, 090

All ownerships:

27, 820

9,230

17. 650

7,650

6,650

1,000

1,854

556

1,043

1,585

1,075

1,374

29,674

9,786

18, 693

9, 235

7,725

2,374

27, 300

9,000

15, 900

14. 150

11, 380

2,270

1,353

422

559

1.111

729

1,376

28,653

9,422

16, 459

15, 261

12, 109

3,646

15, 600

11, 500

4,800

16. 250

15, 105

6,745

1, 057

302

501

' 785

509

1,231

16, 657

11,802

5.301

17,035

Oregon coast. 15, 614

South Oregon 7.976

Total 70, 000 7,487 77, 487 80, 000 5,550 85, 550 70, 000 4, 385 74, 385
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Table 52.

—

Volume of timber, lumber tally, in the Douglas-fir region, by species, State, andjorest-survey unit

Sym-
bol

DA
DB
DC
DD
SA
SB
ES
HA
HB
MH
C
PC
YC
IC

KPC
KC
YA
YB
SP
w
LP
WF
NF
A
AF
WL

' R
RA
00
CO
CLO
TO
BC
OM
MAD
ASH
MY
CH
AVPB

Species

Large old-growth Douglas-fir

Small old-growth Douglas-fir

Large second-growth Douglas-fir

Small second-growth Douglas-fir

Large Sitka spruce

Small Sitka spruce

Engelmann spruce

Large western hemlock _

Small western hemlock...

Mountain hemlock

Western redcedar, live -

Port Orford white-cedar, live. -

Alaska yellow-cedar, lire

California incense-cedar

Port Orford white-cedar, dead

Other "cedar", dead

Large ponderosa (and Jeffrey) pine

Small ponderosa (and Jeffrey) pine

Sugar pine

Western white (and whitebark) pine

Lodgepole (and knobcone) pine

White fir and grand fir

Noble and Shasta red fir

Pacific silver fir

Alpine fir

Western larch

Redwood
Red alder

Oregon white oak

California black oak

Canyon live oak

Tanoak
Northern black Cottonwood (and aspen).

Bigleaf maple

Madrone
Oregon ash

California laurel

Chinquapin

Western and northwestern paper birch..

Total-

Total
for

region

Million
board
feet

166, 124.

9

116. 585. 2

78, 512. 2

19, 833. 7

12, 453.

985.4

256.4

105, 399. 3

14, 844. 4

6, 198. 9

28, 358. 2

1, 350. 2

629.8

2, 056. 8

28.6

1, 224. 6

4,851.2

485.5

3, 837. 3

3, 045. 1

87.7

7, 343. 1

9, 978. 1

37, 863.

113.8

145.7

66.0

2, 563.

1

110.5

79.5

4.2

549.3

341.9

919.0

308.9

56.7

73.5

83.6

.3

Western Washington

North
Puget
Sound

Million
board
feet

5, 989. 3

2, 420. 3

2, 460. 5

626.0

142.8

12.7

.1

14, 185. 5

2, 209. 7

704.2

6, 105. 2

Central
Puget
Sound

173.6

495.4

(•)

199.5

.2

40.0

1.0

, 098. 4

4.9

120.2

627, 748. 6

79.3

55.4

45, 124. 8

Million
board
feet

16, 379.

8

11, 651.

4

3, 718. 7

1, 674. 4

2, 125. 5

11.3

.6

28, 654. 6

2, 765. 1

511.3

5, 983. 7

South
Puget
Sound

298.4

2.5

564.9

4.9

49.7

1, 093. 7

10, 318.

28.9

186.1

32.7

41.3

4.0

Million
board
feet

14, 331.

4, 714. 8

9, 233. 3

1, 433. 3

79.0

1.6

6, 939. 8

1, 168. 8

229.6

2, 494. 4

98.5

110.1

175.0

.2

338.6

910.5

2, 772.

1

4.8

47.4

14.3

151.3

Grays
Harbor

Million
board
feet

10, 248.

8

1, 185.

6

1, 282. 5

191.5

4, 530. 3

533.5

22. 892. 6

4, 461. 4

65.0

6, 516. 5

24.0

361.9

150.6

.4

407.4

24.7

7, 773. 2

216.3

16.4

48.9

Colum-
bia

River,
Wash.

Million
board
feet

15, 795.

6

2, 972. 6

5, 351. 3

2, 652. 5

261.8

41.2

36.8

7, 504. 8

1, 186. 2

92.3

2, 006.

1

21.3

24.5

106.3

527.5

.4

159.5

1, 143. 2

4, 403. 9

(')

30.5

122. 2

36.2

11.0

, 224. 1 ' 45, 257. ' 60, 931. 5 44, 489. 3

Total

Million
board
feet

62, 744. 5

22, 944. 7

22, 046. 3

6, 577.

7

7, 139.

4

598.7

39.1

80, 177. 3

11,791.2

1, 602. 4

23, 105. 9

615. S

1. 114. 5

106.3

2.5

1, 617. 5

6.1

995.2

3, 173.

1

34, 365. 6

38.6

30.5

692.2

178.9

282, 026.

1 Less than 50,000 board feet.
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Table 52.

—

Volume of timber, lumber tally, in the Douglas-fir region, by species, State, andJorest-survey unit—Continued

sym-
bol

DA
DB
DC
DD
SA
8B
ES
HA
HB
MH
C
PC
YC
IC
KPC
KC
YA
YB
SP
W
LP
WF
NF
A
AF
WL
R
RA
00
CO
CLO
TO
BC
OM
MAD
ASH
MY
CH
WPB

Large old-growth Douglas-fir

Small old-growth Douglas-fir

Large second-growth Douglas-fir

Small second-growth Douglas-fir__

Large Sitka spruce

Small Sitka spruce

Engelmann spruce

Large western hemlock

Small western hemlock

Mountain hemlock

Western redcedar, live „
Port Orford white cedar, live

Alaska yellow-cedar, live

California incense-cedar

Port Orford white-cedar, dead

Other "cedar," dead

Large ponderosa (and Jeffrey) pine

Small ponderosa (and Jeffrey) pine

Sugar pine

Western white (and whitebark) pine

Lodgepole (and knobcone) pine

White fir and grand fir

Noble and Shasta red fir

Pacific silver fir

Alpine fir...

Western larch

Redwood
Red alder

Oregon white oak

California black oak

Canyon live oak

Tanoak
Northern black Cottonwood (and aspen)

.

Bigleaf maple

Madrone
Oregon ash

California laurel

Chinquapin

Western and northwestern paper birch,

.

Total

-

Colum-
bia

River,
Oreg.

Million
board
feet

11,929.0

11, 372.

5

4, 292. 5

1,111.7

1, 399. 4

24.2

150.3

8, 407. 7

1, 248. 8

796.5

1, 231. 4

6.4

11.3

60.3

255.0

7.0

342.1

1, 828.

1

1, 903.

4

44.1

114.2

70.5

1.5

67.1

41.0

Western Oregon

Willa-
mette
River

Million
board
feet

41, 150. 5

34, 189. 3

18, 421. 4

4, 366.

7.1

.2

50.3

9, 626. 6

1, 068. 7

2, 856. 7

2, 160.

!

7.2

239.4

16.6

73.1

2.4

181.7

512.2

68.4

678.5

1, 995. 8

1, 320. 9

31.0

1.0

North
Oregon
coast

Million
board
feet

9, 238. 8

1, 970.

2

9, 684.

5

689.5

2, 431. 8

300.6

5, 127. 3

535.9

832.3

37 :,

.5

.2

3.2

400.7

156.8

144.2

28.1

89.4

302.9

32.1

1. 202.

19.1

Umpqua
River

Million
board
feet

18, 676.

9

25, 893. 8

14, 253. 3

3, 484. 3

.4

934.8

104. 1

942.7

560.4

104.6

.4

1, 055. 4

21.6

796.7

37.5

1,199.2

385.8

3.2

1, 587.

3

1, 188. 2

116.3

.1

71.4

57.3

38.0

.3

94.5

267.9

2.1

iif,

46,722.8 119,622.6 32,630.9 71,945.3 45.034.6 29,765.7 345,721.9

South
Oregon
coast

Rogue
River

Million
board
feet

17, 478. 3

9, 689. 5

8, 663. 8

2, 617.

9

1, 475. 3

61.7

1.3

1, 041.

86.3

467.3

1. 208. 1

2.8

28.6

22.1

29.6

3.1

158.8

.5

1.9

688.8

30.0

66.0

382.4

3.6

6.7

.3

541.9

1.1

153. 4

32.9

.2

73.5

15.9

Million
board
feet

4, 906.

9

10, 525.

2

1. 150. 4

986.6

15.0

84.6

9.4

.6

37.5

759.2

1.0

3, 785. 2

440.0

2, 297. 6

273.6

.9

3, 048.

1, 362. 2

.4

20.0

34.8

3.9

7.4

5.1

.2

8.1

1.0

.9

Total

Million
board
feet

103, 380.

4

93, 640. 5

56, 465. 9

13, 256.

5, 313. 6

386.7

217.3

25, 222.

3, 053. 2

4, 596. 5

5, 252. 3

1, 350. 2

14.0

2, 056. 8

28.6

110.1

4, 744. 9

483.

3, 837. 3

1, 427.

6

81.6

6, 347. 9

6, 805.

3, 497. 4

75.2

115.2

66.0

1, 870. 9

110.5

79.5

4.2

549.3

163.0

611.1

308.9

42.2

73. 5

83.6
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Table 53.

—

Annual output, lumber tally, of timber products cutjrom trees of saw-timber size in the Douglas-fir region, by State and

forest-survey unit 1

Forest-survey unit Sawlogs Fuel wood 2 Pulpwood 3
Veneer Shingle
blocks 3 bolts 3

Posts Total

Western Washington: M board feet

781, 974

1, 973, 636

644, 510

1, 673, 891

677, 524

M board feet

27, 111

98, 900

28,175

6,992

28,635

M board feet

18, 193

25, 110

M board feet

2,542

13,812

11,880

1,782

M board feet

9,200

2,012

M board feet

521

1,188

638

85

294

M board feet

839, 541

2, 114, 658

685, 203

3,162

3,968

288 1, 686, 200

710, 421

Total - 5, 751, 535 189, 813 50, 433 30,016
,

11,500 2,726 6, 036 023

Western Oregon:

1, 276, 764 97. 440 2,708

17, 727

15, 122

23

672

1,760

162

115

293

170

1, 377. 584

795,298 73,951

293,505 10,752

320, 116 9, 200

25,001 11,069

78,737 13,570
i

888, 736

319, 541

329, 454

36, 363

92, 477

Total 2, 789, 421 215, 982 35,580 3,172 3.044,155

8, 540, 956 405, 795 86, 013 30.016 11,500
]

5,898 9, 080, 17S

1 Data for sawlog production are averages for the period 1925-33, other data are for 1930 only.

2 In addition to the quantities of material shown under this heading, considerable quantities of slabs, edging, mill waste, and sawdust were sold for

fuel.

3 In addition to the quantities shown under these headings, some sawlogs were used to manufacture paper pulp, veneers, panels, plywood, and shingles.

Table 54.

—

Average annual sawlog production, lumber tally, in the Douglas-fir region in 7925—33, by State, forest-survey unit, and species

Forest-survey unit

Western Washington:

Xorth Puget Sound—.

Central Puget Sound.

South Puget Sound. _.

Grays Harbor

Columbia River

Total.

Western Oregon:

Columbia River

Willamette River...

North Oregon coast.

South Oregon coast.

Umpqua River

Rogue River

Total.

Douglas-fir
Western
hemlock

Region total.

M board feet

536, 932

1,320,116

523, 907

1, 006, 485

547, 735

3,935,175

M board feet

119, 844

394,233

64,229

328, 027

65, 012

, 159, 329

713, 561

188, 022

206,631

22, 062

23, 842

2, 313, 447

6, 248. 622

971, 345

72, 034

56,855

28. 796

7,836

155

214

165, 890

Western
redcedar

.V board feet

108, 920

202, 475

49, 456

194, 708

51, 346

606, 905

10, 197

9,519

6,366

3,455

155

29. 692

Port Orford
white-cedar

M board feet

Sitka spruce

M board feet

9,968

39, 160

1,912

138. 875

3,810

193, 725

Balsam firs '

M board feet

2,301

11, 692

2,508

4,122

8,530

55,842

100

20,530

71

68, 591

43,786

55, 942 132, 978

29. 153

5,834

12, 308

413

2,324

140

2,240

23,259

1.137.235 636. 597 55,942

i Including all species of Abies.

164

i



Table 54.

—

Average annual sazvlog production, lumber tally, in the Douglas-fir region in 1925-33, by State, forest-survey unit,

and species—Continued

Forest-survey unit
Ponderosa

pine
Sugar pine

Western
white pine

California
ineense-cedar

Hardwoods Total

Western Washington

:

North Puget Sound --._-. 458

1,930

3,551

4,030

2,498

699

735

781,974

Central Puget Sound.. .._.... 1, 973, 636

South Puget Sound.. . 644,510

975

92

1 673, 891

Columbia River 264 677 524

Total 264 3,455 11,513 5 751 535

Western Oregon:

Columbia River. . ._ 417

274

342

306

176

8,081

1,662

1,141

242

34

1, 276, 764

557 185 795, 298

293, 505

320, 116

948

45,381

1,075

6,471

432

363

25, 001

126 78, 737

Total 47,020 8,103 950 980 11,160 2, 789, 421

Region total ... .. . . - . 47, 284 8,103 4,405 980 22, 673 8, 540, 956

Table 55.

—

Estimated annual averages l of grossforest-land area covered and timber lost by fire in the Douglas-fir region, lumber-tally basis

Type group and type No.

Conifer saw timber (6, 7, 8, 11, 14, 17, 18, 20, 20A, 23, 27, and 32)..

Conifer second growth, 6-20 inches d. b. h. (9 , 12, 15, and 21) _ _.

Conifer seedlings and saplings, 0-6 inches d. b. h. (10, 13, 16,

and 22)

Conifer second growth, 0-24 inches d. b. h. (19, 24, and 28)

Noncommercial (4, 5M, 26, 33, and 38)

Recent cut-over areas (36)

Old cut-over areas, nonrestocked, and previously deforested

burns (35 and 37)

Hardwood timber (31)

Nonforest land (2 and 3)

Total.

National forests

Area

Acres

7,356

1,120

5,886

968

3,135

1,039

4,172

34

23, 710

Volume

M board feet

107, 858

m

(
2
)

107, 858

Other land

Area

Acres

35,631

20, 157

53, 725

231

7,808

83, 797

25, 894

2,203

229, 446

Volume

All land

Area

.V board feet

205, 405

(
2
)

(
a
)

205. 405

.4crcs

42, 987

21, 277

59, 611

1,199

10, 943

84, 836

30,066

2,237

253, 156

Volume

M board feet

313, 26

(
!
)

(?)

313, 263

' For national-forest lands, fire-loss data were averaged for the period 1924-33, for other land, data are for 1926-30.

2 Small amounts of saw-timber volume were lost by fire in these types, but fire reports either include them with loss in saw-timber types or ignore

them. Quantities involved are negligible.

Table 56.

—

Assumed future average annual forest depletion in the Douglas-fir region, lumber-tally basis

Cutting depletion Other depletion Total depletion

10-year period
National
forests

Other
land

Total
National

forests

Other
land

Total
National
forests

Other
land

Total

1933-42

Million
board feet

247

573

956

Million
board feet

7,803

8,627

7,094

Million
board feet

8,050

9,200

8,050

Million
board feet

278

266

229

Million
board feet

583

373

276

Million
board feet

861

639

505

Million
board feet

525

389

1,185

Million
board feet

8,386

9,000

7,370

Million
board feet

8,911

1943-52 9,839

1953-62 . 8,555
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Table 57.

—

Current annual growth 1 in the Douglas-fir region, lumber-tally basis

Conifer types s Hardwood types 3 To tal

District and unit

Area
Current an-
nual growth Area Current an-

nual growth Area Current an-
nual growth

Puget Sound:
Thousand

acres

787

1.412

742

Million board
feet

131

146

300

Thousand
acres

134

104

36

Million board

feet

8

7

2

Thousand
acres

921

1,516

778

Million board
feet

139

153

302

Total . - 2,941 577 274 17 3.215 594

554 190 61 3 615 193

Columbia River:

Columbia River Washington _ . _ 900

1,088

256

179

20

66

3

3

920

1.154

259

182

Total - - — 1,988 435 86 6 2,074 441

1,684 485 121 6 1,805 491

Oregon coast:

614

765

325

342

226

120

47

3

840

885

372

345

Total - -- -- 1,379 667 346 50 1,725 717

South Oregon:

921

450

283

19

77

152

(*)

1

998

602

283

20

Total 1,371 302 229 1 1,600 303

9,917

Percent

29.7

5.6

20.0

17.0

13.9

13.8

2,656

Percent

21.7

7.1

16.4

18.3

25.1

11.4

1.117

Percent

24.5

5.5

7.7

10.8

31.0

20.5

83

Percent

20.5

3.6

7.2

7.2

60.3

1.2

11,034

Percent

29.1

5.6

18.8

16.4

15.6

14.5

2.739

Summary by districts: Percent

21.7

7.0

Columbia River - -- 16.1

Willamette River -- -- 17.9

26.2

11.1

Total 100.0 100.0 100.0 100.0 100.0 100.0

1 Growth in board feet is shown for all conifer trees 15.1 inches d. b. h. or more, calculated by estimating volumes in 32-foot logs to 12-inch top, by
Scribner rule; and for all hardwood trees 11.1 inches d. b. h. or more, calculated by estimating volumes in 8-foot logs to 10-inch top, by Scribner rule.

These values are converted to lumber tally by multiplying by 1.15.

2 Data are shown only for stands 160 years or less in age, on commercial conifer forest land.

3 Data shown are totals for hardwood timberland (type 31) and oak-madrone woodland (type 4). Data for north Oregon coast include 182,060 acres of

potential conifer forest land temporarily occupied by hardwoods, and those for south Oregon coast include 14,520 acres of such land.

< Less than one-half million board feet.
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Table 58.

—

Potential annual conifer growth 1 oj trees 15.1 -\- inches d. b. h. in the Douglas-fir region, lumber-tally basis

Unit

Puget Sound:

North Puget Sound

Central Puget Sound...

South Puget Sound

Total

Grays Harbor

Columbia River:

Columbia River, Wash
Columbia River, Oreg.

Total

Annual
growth

Million
board feer

700

1,164

750

2,614

1,073

695

842

1,537

Unit

Willamette River

Oregon coast:

North Oregon coast 2

South Oregon coast'

Total

South Oregon:

Umpqua River

Rogue River <_

Total

Region total

Annual
growth

Million
board feet

1,423

741

852

1,593

694

547

1,241

9,481

District

Puget Sound
Grays Harbor

Columbia River..

Willamette River

Oregon coast

South Oregon

Total

Distribu-
tion of

regional
growth

Percent

27.6

11.3

16.2

15.0

16.8

13. 1

100. (I

1 On commercial conifer forest land. Calculated at annual growth rates given in table 55, and converted to lumber tally by multiplying by 1.15.

2 Data include growth on 182,060 acres of potential conifer forest land temporarily occupied by hardwoods (type 31).

1 Data include growth on 14,520 acres of potential conifer forest land temporarily occupied by hardwoods (type 31).

4 Data exclude growth on 6,510 acres of pine woodland (type bVz) considered noncommercial forest land.
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Table 59.

—

Realizable mean annual conifer growth l of trees

75.7+ inches d. b. h. in the Douglas-fir region, 1933-62, lum-

ber-tally basis

Table 60.

—

Periodic conifer growth 1 of trees 15. 1+ inches

d. b. h. in the Douglas-fir region, 1933—62, lumber-tally basis

District and unit 1933-42 1943-52 1953-62

Puget Sound:

X"rth Pngpt SniinrI

Million
board feet

245

356

361

Million
board feet

292

461

435

Million
board.feet

306

Central Puget Sound .. 499

South Puget Sound 471

Total 962 1,188 1.276

Gravs Harbor 300 395 433

Columbia River:

Columbia River, Washington-

Columbia River, Oregon

-

378

396

437

481

453

498

Total 774 918 951

Willamette River 642 705 739

Oregon coast:

363

394

425

434

435

455

Total 757 859 890

South Oregon:

276

91

285

99

288

98

Total _- 367 384 386

3,802

Percent

25.3

7.9

20.4

16.9

19.9

9.6

4,449

Percent

26.7

8.9

20.6

15.9

19.3

8.6

4,675

Summary by districts:

Pngef Snrnid

Percent

27.3

Grays Harbor 9.3

Columbia River - 20.3

Willamette River 15.8

19.0

South Oregon 8.3

Total 100.0 100.0 100.0

1 Growth that, according to calculations described in the text, may be

expected if growth and depletion trends indicated by the survey continue

through the designated period. Growth values shown were calculated by
estimating volumes in 32-foot logs to 12-inch top, by Scribner rule, and

converted to lumber tally by multiplying by 1.15.

3 Data exclude growth on 182,060 acres of potential conifer forest land

temporarily occupied by hardwoods (type 31).

3 Data exclude growth on 14,520 acres of potential conifer forest land

temporarily occupied by hardwoods (type 31).

District and unit 1933-42 1943-52 1953-62

Puget Sound:

TvTnrth Puget Sound

Million
board feet

1.318

1.481

2,865

Million
board feet

1.488

1,857

2,632

Million
board feet

1,724

Central Puget Sound 2,191

1 991

Total 5,664 5.977 5,906

Grays Harbor _. . 2.190 2,046 1,682

Columbia River:

Columbia River, Washington-

Columbia River, Oregon .

2,610

1,803

2.798

2,393

2,626

2,854

Total 4.413 5,191 5,480

Willamette River 4,849 5,221 5 519

Oregon coast:

North Oregon coast 3 3,226

3,388

3.103

3,744

2 648

South Oregon coast 3 . 3.950

Total 6,614 6,847 6 598

South Oregon:

Umpqua River 2,776 2. 756 2 629

Rogue River 221 340 531

Total __ 2,997 3,096 3 160

26. 727

Percent

21.2

8.2

16.5

18.1

24.8

11.2

28,378

Percent

21.1

7. 2

18.3

18.4

24.1

10.9

28,345

Percent

20 9

Summary by districts:

Puget Sound . . . .

Gravs Harbor . 5 9

19 3

Willamette River - 19 5

Oregon coast 23.3

11 1

Total 100.0 100.0 100

1 Data are shown only for stands 160 years or less in age, on commercial

conifer forest land. Calculated by estimating volumes in 32-foot logs, to

12-inch top. by Scribner rule, and converted to lumber tally by multi-

plying by 1.15.

2 Data exclude growth on 182,060 acres of potential conifer forest land

temporarily occupied by hardwoods.
3 Data exclude growth on 14,520 acres of potential conifer forest land

temporarily occupied by hardwoods.
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