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The Forest Survey

is vital to the conduct of the war and to any plansfor our postwar welfare. Intelligent

land-use planning must be based upon reliable facts as to location, area, and con-
dition 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 met through the
Nation-wide forest survey authorized by the McSweeney-McNary Forest Research Act
of 1928. The Forest Service was directed by the Secretary of Agriculture to conduct
the survey. The rapidly changing conditions of our economic and social life since the
second world war began have accentuated the need for publishing the facts already
gathered and the conclusions to be drawn from them.

The fivefold purpose of the Forest Survey is: (1) To make an inventory of forest land
and timber supplies; (2) to ascertain the current and potential growth on forest areas;
(3) to determine the drain upon the forests through cutting and through loss from fire,
insects, disease, wind throw, and other causes; (4) to determine the present and prospective
requirements of the United States for forest products; and (5) to analyze and correlate
these findings with other economic data, as an aid in formulation of private and public
policies for most effective and rational use of land suited to forest production.

In each forest region of the United States the forest survey is conducted by the regional
forest experiment station. The survey of Oregon and Washington has been made by the
Pacific Northwest Forest and Range Experiment Station, with headquarters at Portland,
Oreg. ’

The results of this investigation are published, as they become available, in a series o
reports applying to large forest areas such as regions, States, units, and counties. It is
expected that the information presented in these reports for large geographic units will
facilitate more intensive studies of small areas. Naturally, the recommendations made
are adapted to the long-time character of timber growing and presuppose normal peace-
time conditions. Any that are out of line with war requirements are obviously in abey-
ance for the present.

DEPENDABLE information on the supply of forest products, as of all raw materials,

Raymonp D. GARVER,
Director, Forest Survey.
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o FOREST RESOURCES OF THE PONDEROSA PINE REGION
?
?
2
:) . . . .
3 Survey Findings in Brief
2
2
3 r I \HE amount, character, geographic distribution, and ownership of the forest resources of the ponderosa
3 pine region of Washington and Oregon are of vital concern, not only to local residents, but also to
4 the entire Nation. These forests supply the principal local industries—the sawmills and woodwork-
5 ing plants—with raw material. They contribute to the prosperity of farming and stock raising, the other
5 major economic pursuits. Upon this foundation, towns, schools, banks, shops, transportation systems,
5 and other institutions necessary to modern life have been created. Preservation of the regional economy
on the present level rests upon a continuous flow of material and services from the forests at the current
6 annual rate. This can be accomplished only through sustained-yield forest management, which in turn
6 ’ depends upon forest owners accepting the responsibilities that must inevitably accompany ownership of
7 natural resources. :
9 It is not enough to know that this region has 22 million acres of forest land and 127 billion board feet of
. saw timber. To reap the full economic benefits of this resource a detailed understanding of how it can be
;g made to contribute most to the welfare of the people is necessary. Based upon this understanding, plans
for adoption of sustained yield must be formulated and effectuated immediately, to avoid wasteful migra-
1 tion of industry and people that follows exhaustion of forest resources.
" A brief synopsis of the findings of the Forest Survey, as presented in detail in the following pages, is as
1 follows:!
n 1. The ponderosa pine region of Oregon and Washington produces one-half of the total ponderosa
2 pine lumber cut in the entire United States.
9 2. In 1939 this region produced 1.9 billion board feet of lumber, nearly nine-tenths of which was ponder-
osa pine.
3. The major problem in the ponderosa pine region is to bring about a general shift to a light, maturity-
selection cutting practice. This will speed up transformation of old-growth stands to a net growth condi-

tion and reduce the severity of inevitable curtailment of cut if present practices continue.
4. Locally the timber-supply situation is acute. The Klamath Plateau and Deschutes River units

1 Forest Survey progress releases on the ponderosa pine region issued by the Pacific Northwest Forest and Range Experi-
ment Station previous to the publication of this major report are: (1) Forest statistics in separate form for Asotin, Chelan, Colum-
bia, Ferry, Garfield, Kittitas, Klickitat, Okanogan, Walla Walla, and Yakima Counties, Wash., and Baker, Crook, Deschutes,
Grant, Harney, Jefferson, Klamath, Lake, Morrow, Umatilla, Union, Wallowa, Wasco, and Wheeler Counties, Oreg. [Mimeo-
graphed.] No report was issued for Malheur County, Oreg., or Lincoln, Douglas, and Whitman Counties, Wash., because of
the small acreage of forest land involved and its relative unimportance in the counties’ economy. (2) Timber Volume and Type
Acreage on the National Forests of the North Pacific Region. Forest Res. Notes No. 22. 1937. [Mimeographed.] (3) Forest
Statistics for Eastern Oregon and Eastern Washington, Forcst Res. Notes No. 25. 1938, [Mimeographed.] A summary of
detailed and generalized forest-type areas, site quality, and timber volume. (4) Volume Distribution in Saw-Timber Types
| of the Ponderosa Pine Region. Forest Res. Notes No. 28. 1939. [Mimeographed.] (5) Forest Growth in the Ponderosa
; Pine Region of Oregon and Washington. Forest Surv. Rpt. 78. 1940. [Mimeographed.] (6) Detailed forest type maps
i of each of the above-listed 24 counties and for Douglas, Lincoln, and Whitman Counties, Wash., for which no reports were
!. issued. Scale 1 inch equals 1 mile. Bluc line print form. 1936. (7) State type maps—ponderosa pine region covered by
: eight sheets, NW Washington, SW Washington, NE Washington, SE Washington, NW Oregon, SW Oregon, NE Oregon,
and SE Oregon. Scale }4 inch=1 mile. 1936-37. [Lithographed.]

1
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furnish approximately three-fifths of the region’s total lumber cut. Production in these two units must
be reduced to about one-third of their present levels within three decades, if present trends continue.

5. Immediate adoption of sustained yield would mean drastic reductions in the cut of principal lumber-
manufacturing centers. In spite of present sacrifice involved in reducing the cut now, the longer such
reduction is postponed the greater will be the shock of eventual curtailment enforced by lack of merchantable
raw material.

6. The forest industries are the only manufacturing industries of any importance in this region.

7. Forest lands of this region are valuable for many purposes other than timber production. These
include furnishing summer range for the important livestock industry and the protection of watersheds
which furnish water for irrigation of the most intensively farmed land in the region.

8. This region has 22.1 million acres of forest land, which is one-third of its total land area. Nearly
three-fourths of the forest land is commercial conifer land.

9. A total of 13.4 million acres is occupied by stands of saw-timber size, of which 10.4 million acres or
78 percent supports ponderosa pine forests.

10. Second-growth conifers occupy 3.7 million acres, 43 percent well stocked, 42 percent medium
stocked, and 15 percent poorly stocked. Only 0.3 million acres is totally deforested as a result of cutting
or fire.

11. The region’s total saw-timber stand is 127.1 billion board feet, log scale, Scribner rule, of which
81.5 billion board feet or 64 percent is ponderosa pine. Next is Douglas-fir with 18.5 billion board feet,
followed by western larch with 6.7 and white fir with 6.4 billion board feet.

12. Total cubic volume in trees 5 inches and larger in breast-high diameter is 30.8 billion cubic feet.
Roughly 80 percent of this volume is in trees of saw-timber size.

13. Approximately half the region’s forest land and saw-timber volume is in national forests, about
one-third is privately owned, and the remainder is in other public or Indian ownership.

14. Annual gross drain on saw-timber stands is 2.6 billion board feet. Approximately half results from
cutting and half results from destruction by insects, fire, wind, and disease.

15. Approximately 1.1 billion board feet, or 87 percent of the total cutting depletion, was in the form
of sawlogs. More than three-fourths of this was cut in Oregon.

16. Current annual gross growth is 1.1 billion board feet. Mortality from insects, wind throw, and
disease is believed to offset growth in mature stands and a portion of growth in immature stands, thus
reducing current annual net growth to 219 million board feet.

17. Ponderosa pine suffers 87 percent of total cutting depletion but provides only 48 percent of total
current net growth; four-fifths of the drain is from trees 22 inches and larger, whereas only one-fifth of
the total net growth is furnished by trees of these sizes.

18. Current growth can be increased by conversion of nongrowing mature forests to growing condition.
This can be done most effectively by selective timber management. There is a dearth of saw-timber size
growing stock.

19. Only one-third of the region total of ponderosa pine saw timber is in private ownership, but two-
thirds of the drain on this species is from private timber.
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FOREST RESOURCES OF THE PONDEROSA PINE REGION

Definitions and Specifications

General

HE forest inventory included determination

(1) of areas of the several types, by ownership

class; (2) of areas of the even-aged immature
conifer types, by age class and degrees of stocking,
and uneven-aged immature conifer types, by de-
grees of stocking of poles and reproduction com-
bined; (3) a classification of forest areas according
to site quality; and (4) computation of the volume
of the present timber stands, including residual
stands on cut-over lands, by species and owner-
ship class.

For convenience and facility of analysis and
discussion, the region was arbitrarily divided into 6
units. So far as was practical the units were
delimited so as to be homogeneous in economic
influence and industrial condition. Maps and
timber-volume information were obtained by com-
piling and field-checking existing data available
from public or private cruises, maps, and reports,
and making a field examination of all forest land
not covered by office data (fig. 1).

The extent and character of the annual drain on
the forest capital was obtained by compiling, and
checking in the field when necessary, existing
records of cutting, insect, and fire loss, and of wind
throw. These data were analyzed for past and
present rates of depletion and future trends.

Information on present and future forest growth
was obtained through application of growth and
yield rates available from previous studies to in-
ventory figures of the immature forests. Data
for the mature forests were obtained from field
examination.

Unless otherwise indicated, all board-foot vol-
umes are in terms of Scribner Decimal G log
scale, hereafter referred to as Scribner rule.

A complete account of field and office survey
methods is contained in the Appendix.

Standards of Measurement

Timber volume estimates made according to
fixed, recorded specifications can be correlated
with estimates for other regions, can be adjusted
to meet changed economic conditions if desired,
and are stable. Standards were adopted that
conformed, as far as was practical, with current
utilization practice.

Estimates of timber volume were made in board
feet, log scale, according to the Scribner rule, and
in cubic feet. The board-foot estimates included
only the stems of living trees that would make at
least one log conforming to these specifications:

Conifers 16 feet long, 8 inches in diameter inside bark at
small end.
Hardwoods 8 fect long, 10 inches in diameter inside bark
at small end.
Practically, this means making the 12-inch diam-
eter class (11.1 to 13.0 inches d. b. h.?) the mini-
mum specification for both conifers and hardwoods.

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.

The standards of utilization employed in the
survey are undoubtedly slightly more intensive for
the more valuable species, and considerably so for
the less-valuable species, than the current average
utilization practice of saw-timber operators, owing
chiefly to the inclusion of trees as small as the
12-inch diameter class. The volume tables used in
the forest survey estimated mature trees to a usable
top, and consequently survey estimates of saw-tim-
ber volume would closely approximate for a given
area the total amount removable by an average
operation.
2D, b. h.” signifies diameter at breast height (43 feet
above average ground level), outside bark unless otherwise
specified.
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Cubic-foot volume was computed for the sound-
wood content of stems only, from stump to 4-inch
tip inside bark, limbwood 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 munici-
palities. Differences between present estimates and
previous estimates for given areas are due princi-
pally to depletion which has taken place between
the time the two estimates were made and to differ-
ences between present and previous cruises as to
standards and as to completeness, and in some
instances to insect losses that occurred subsequent
to the date of early cruises.

Species 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. In
some cases estimates were combined for pairs of
species having similar dendrological characteristics.
Western juniper and some hardwoods do not usually
attain saw-timber size in the ponderosa pine region.
Although not included in the board-foot volume
estimates, these species are included in the cubic-
volume estimates.

The species for which volume was recorded are
given in the following list. The nomenclature used
is that approved by the Forest Service (77),% as
amended in a few cases by recent Forest Service
decisions. Species bracketed were recorded as one.

CONIFERS

Ponderosa pine (Pinus ponderosa)

Sugar pine (P. lambertiana)

Western white pine (P. monticola)

Lodgepole pine (P. contorta latifolia)
Douglas-fir (Pseudotsuga taxifolia)

Western redcedar (Thuja plicata)

Alaska yellow-cedar (Chamaecyparis nootkatensis)
California incense-cedar (Librocedrus decurrens)
Western hemlock (Tsuga heterophylla)
Mountain hemlock (7. mertensiana)

Grand fir (dbies grandis).
J[White fir (A. concolor)

Noble fir (4. nobilis)
{Shasta ved fir (4. magnifica shastensis)

3 Ttalic numbers in parentheses refer to Literature Cited,
p. 84.

Pacific silver fir (4. amabilis)

Alpine fir (4. lasiocarpa)

Western larch (Larix occidentalis)
{Alpinc larch (L. yalli)

Engelmann spruce (Picea engelmanni)

Sierra juniper (Juniperus occidentalis)

BrOADLEAF TREES

Red alder (dlnus rubra)

Bigleaf maple (dAcer macrophyllum)

Northern black cottonwood (Populus trichocarpa hastata)
{Narrowleaf cottonwood (2. angustifolia)

Golden aspen (P. tremuloides aurea)

Type Definitions and Type Mapping

The definition of forest-cover and land-use types
for an area as large and varied geographically as
the ponderosa pine region was a difficult problem.
Each type used in the survey had to have some
significance in forest management. Types had
to be within practical limits in number, and defini-
tions 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 sketched on
field maps. Even in the primeval forests many
species associations occur and fire, cutting, and
land settlement make conditions more complex.
However, by employing as a base a type scheme
already in use by the Forest Service for intensive
surveys, a scheme was devised that has been
proved to be satisfactory.

The forest-cover types recognized in the forest
survey of the ponderosa pine region are as follows:

Woodland Types

No. 4. Oak: A stand containing approximately
60 percent or more of one or more species of oak.
No separation of age classes.

Nos. 5A and 5B. Juniper: A stand composed
principally of juniper, often with more or less
mountain mahogany. Not so classified: Land
where the trees are so scattered that they occupy
less than about 5 percent of the ground surface.
The two juniper types are classed by size and den-
sity; in the dense type (5A) the juniper trees are
so large or numerous that they occupy 10 percent
or more of the land area; in the scattered type (5B)
they are so small or scattered as to occupy between
5 and 10 percent.

No. 5%. Ponderosa pine woodland: A border-
line zone, with solitary trees, or groups of trees
too small to map separately, in which mature

-t
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FI1GURE 1.—Forest survey field man mapping pine woodland on the desert’s edge. The open areas of sagebrush and other shrubs with clusters
of pine trees in the draws are typical of the woodland type of ponderosa pine.

ponderosa pine is the predominating tree; char-
acteristic of the fringes of the desert and of the
breaks between timbered plateaus and treeless
canyons, where the area of grass or sagebrush
may be as great as the area of timber, or greater;
merging at its upper boundary with timberland
types and at its lower limit with open land. The
trees are not necessarily noncommercial, but vol-
ume per acre is ordinarily less than 3,000 feet.
Immature types are not included.

Timberland Types

Nos. 6, 7, 8, 9A, 9B, and 10. Douglas-fir:
These are forests containing approximately 60
percent or more by volume of Douglass-fir. The
six types, differentiated by the size class into
which most of the volume falls or, in the case of
the two smallest sizes, the diameter class of most
of the dominant trees, are large old growth (6),
40 inches d. b. h. and more; small old growth (7),
22 to 40 inches; Jarge second growth (8), 22 to 40
inches (coarse-grained timber vyielding only a
small percent of the upper grades of lumber);
large poles (9A), 12 to 20 inches; small poles

(9B), 6 to 10 inches; seedlings and saplings (10),
less than 6 inches d. b. h.

Nos. 17, 19A, and 19B. Western redcedar:
These forests, largely confined to swamps and
stream margins on the national forests of eastern
Washington, contain approximately 40 percent
or more by volume of western redcedar. The
three types are classified by size class of most of
the volume or, in 19B, of the dominant trees, as
follows: Large (17), more than 24 inches d. b. h.;
poles (19A), 12 to 24 inches; seedlings and sap-
lings (19B), less than 12 inches.

Nos. 20, 20%, 20A, 21, and 22. Ponderosa pine:
These are forests containing approximately 50
percent or more by volume of ponderosa pine, sugar
pine, or Jeffrey pine, or any combination of these
species (except those in which sugar pine attains
20 percent and becomes the key tree); stands
are continuous in contrast to the more cpen
ponderosa pine woodland type. The five types,
differentiated by mixture and size class, are large
(20), the dominant stand averaging more than 22
inches d. b. h. (so-called ““yellow pine,” more than
150 or 200 years old), no material part cut, and
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including occasional stands of mature or over-
mature ponderosa pine averaging smaller than 22
inches; large, pure (20%), approximately 80 per-
cent or more, by volume, ponderosa or Jeffrey
pine; large ponderosa-sugar pine (20A), 22 inches
d. b. h., or more, 20 to 50 percent sugar pine;
small (21), containing at least 1 M board feet of
ponderosa pine 12 inches d. b. h., or more, and
comprising either (a) selectively cut stands of any
age, or (b) immature “bull pine,” usually 12 to 22
inches d. b. h. but including occasional immature
stands of more than 22 inches; seedlings, saplings,
and poles (22), on old burns or heavily cut-over
land, less than 12 inches d. b. h., containing less
than 1 M board feet per acre of saw timber, if any.

No. 20B. Sugar pine mixture, large; sugar pine
containing 20 percent or more by volume, pon-
derosa pine less than .50 percent, usually in mix-
ture with Douglas-fir, ponderosa pine, or white
fir; most of the volume in trees more than 22
inches d. b. h.

Nos. 23 and 24. Fir-hemlock: Noble fir, Pacific
silver fir, alpine fir, Shasta red fir, white fir, moun-
tain hemlock (or, occasionally, western hemlock),
or any combination of these species composes at
least 50 percent of the volume of the stand. The
two size classes, characteristic of the upper slopes
of the Cascade Range, are large (23), most of the
volume in trees 12 inches d. b. h., or more, and
sawlog material (other mature stands ordinarily
classed as subalpine, No. 33); small (24), dominant
trees mostly less than 12 inches d. b. h., usually
young trees on old burns.

Nos. 25, 26, and 26A. Lodgepole pine forests
containing at least 50 percent by volume of lodge-
pole pine, often almost pure, the three types cor-
responding to size class of most of the dominant
trees as follows: Large (25), 12 inches d. b. h.,
or more; medium (26), 6 to 10 inches; small
(26A), less than 6 inches.

Nos. 27 and 28. Pine mixture: Characteristic
of north slopes and cooler basins and consisting
of about 20 to 50 percent by volume of ponderosa
pine with a variable quantity of western larch,
white fir, Douglas-fir, lodgepole pine, western
white pine, or other species, or of any combina-
tion of these species. The two types recognized
are large (27), including forests in which most of
the volume is in trees 12 inches d. b. h., or more,

and in which cutting has been immaterial; and
small (28), in which dominant trees are mostly
less than 12 inches d. b. h.

Nos. 27% and 28%4. The two types of the
upper-slope mixture are characteristic of the colder,
moister sites and are ordinarily above the ponde-
rosa pine zone and contain only a negligible quan-
tity of that species; variable proportions of western
larch, white fir, alpine fir, Douglas-fir, Engelmann
spruce, lodgepole pine, western white pine, and
occasionally other species; where Engelmann
spruce, western white pine, or larch forms 50 per-
cent or more of stand by volume, mapped as a
separate subtype (2714 ES); large (2714), most of
volume in trees 12 inches d. b. h., or more; small
(2814), dominant trees less than 12 inches d. b. h.

Nos. 29 and 30. White fir: 50 percent or more
by volume of grand or white fir, usually within the
range of ponderosa pine, and segregated into large
type (29), having most of the volume in trees 12
inches d. b. h., or more, (over 150 years); and
small (30), most of the dominant trees less than 12
inches (under 150 vyears).

Nos. 31 and 3114. Hardwood types, in which
maple, aspen, cottonwood, etc., predominate,
pure or in mixture; large (31}4), 12 inches d. b. h.,
or more; small (31), less than 12 inches d. b. h.

No. 33. Subalpine: Alpine fir, mountain hem-
lock, Shasta red fir, lodgepole pine, whitebark
pine, western white pine, and alpine larch pre-
dominating and usually interspersed with meadows
and glades. At upper limits of tree growth,
usually unmerchantable because of poor form and
small size. No volume recorded.

Nos. 35A and 35B. Nonrestocked cut-over:
Logged areas not satisfactorily restocked (less than
10 percent) or a residual stand of less than 1 M
board feet per acre and put to no other use. Dif-
ferentiated by age: (35A) cut 1920 or since; (35B)
cut before 1920.

Nos. 37, 37B, and 37W. Deforested: (37) Uncut
stands killed by fire and not restocked, remaining
green timber, if any, being unloggable; (37B) simi-
larly deforested by insects, (37W) by wind throw.

No. 38. Noncommercial rocky: Within range of
commercial timber, below limits of subalpine type,
too rocky, steep, or sterile to produce a stand of
commercial availability, size, density, or quality;
any species; unlikely ever to be of commercial value;
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ordinarily less than 5 M board feet per acre (if
ponderosa pine, less than 2 M board feet); no
volume recorded; does not include upper portions
of valleys or higher slopes now inaccessible but
potentially loggable.

All type mapping in the region was done by a
form of intensive reconnaissance and the same gen-
eral procedure was followed on all forest lands.
While in theory the mapping was to be limited
principally to areas not previously covered by in-
tensive cruises, in actual practice it amounted to an
almost complete coverage of all forest land. Areas
covered by acceptable cruises were examined ex-
tensively to determine type boundaries, to map out
small openings such as meadows and glades, to
determine site quality of the forest land, and to
verify the coverage of the previous cruise. The
intensity of examination varied considerably, de-
pending upon character and species of timber and
intensity and reliability of preexisting records.

In addition to type mapping according to com-
position and size, the even-aged immature forest
stands, those in which most of the dominant trees
are less than 22 inches in diameter, were classified
according to age in 10-year classes and according to
their density in three degrees of bstocki.ng. These
data are not shown statistically in this report but
were used in making growth estimates. If a forest
of seedlings, saplings, or small second growth was
dense enough to cover 70 to 100 percent of the area
(as measured by the stocked-quadrat method), it
was classified as well stocked; if 40 to 69 percent was
covered it was called medium stocked; if 10 to 39
percent, it was called poorly stocked. Areas less
than 10 percent stocked were termed nonrestocked.
If uneven-aged the stands were classified on the
basis of poles and reproduction combined.

Other Classifications

The term “site quality” denotes the forest-pro-
ductive capacity of an area, determined by the
composite effect of all climatic and soil conditions.
Site-quality classifications based on height of domi-
nant and codominant trees at a given age have
been adopted for the ponderosa pine types and
the Douglas-fir types, six classes being used for
pondcrosa pine and five for Douglas fir, the high-
est class being designated I. The ponderosa pine
classification was used for the pure ponderosa

pine, ponderosa pine, sugar pine, pine woodland,
pine mixture, and white fir types; the Douglas-fir
classification was used for the Douglas fir, upper-
slope mixture, fir-mountain hemlock, and “cedar”
types. Land occupied by other types was not
classified by site quality, unless it was judged
likely to support in the future one of the types
previously listed. Deforested areas, cut-over land,
and burns were classified on the basis of the
original type.

Ownership status was determined for all lands
surveyed, and all lands not shown as public prop-
erty were classed as private. It is, of course,
recognized that ownership is constantly changing
and that the totals given for individual ownership
classes probably fail in many cases to agree with
statistics from other sources. Nonforest land was
not classified as to ownership except on the national
forests. The ownership classes considered are:

Private. All privately owned forest property, including
farm woods.

State, available for cutting. Includes any State-owned
forest property not reserved from cutting.

State, reserved from cutting. Includes State-owned
forest property used for parks, National-Guard camp-
grounds, etc.

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 prop-
erty 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 Fed-
eral ownership, whether classified as timber, agricultural,
or power withdrawals.

Federal, other than national forest and revested land
grant, reserved from cutting. Includes national parks,
wildlife refuges, military reservations, etc.

National forest available for cutting.

National forest reserved from cutting.

Railroad selection pending. Federal lands designated
for selection as railroad grants but not yet deeded.

The term “reserved from cutting” as applied
to State and national-forest land or other Federal
land means that the timber on it is unavailable
for cutting because of statute, proclamation, or
policy. Land so classed usually had been officially
dedicated either to watershed protection, to
recreational use, or as national-forest primitive
areas. The term “available for cutting” means
simply that there was no legal or formal prohibi-
tion on timber cutting; it does not imply the
presence of timber suitable for cutting or, in fact,
of any timber at all.
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FOREST RESOURCES OF THE PONDEROSA PINE REGION

Description of the Region

osa pine region of Oregon and Washington

is defined as that part east of the summit of
the Cascade Range (fig. 2), exclusive of Pend
Oreille, Stevens, and Spokane Counties in north-
eastern Washington, which are principally western
white pine type. Jackson and Josephine Counties,
Oreg., already inventoried as part of the Douglas-
fir region (7), are also excluded, although con-
taining extensive ponderosa pine forests. The
region thus defined extends 480 miles from north
to south and varies in width from 200 to 275 miles.
It includes 65.5 million acres, of which approxi-
mately 22.1 million acres (table 1), or one-third,
is forest land and 43.4 million acres is farm, graz-
ing, and nonforested wild land. Because the
Cascade Range acts as a barrier to moisture-laden
winds .from the Pacific Ocean, extensive areas in
eastern’ Oregon and eastern Washington have in-
sufficient precipitation and are treeless. The
“dry” timber line, the elevation below which
forests. cease to grow because of lack of moisture,

I \OR the purposes of the survey, the ponder-

TaBLE 1.—Summary of forest land areas in the ponaerosa pine
region, 7936

Noncommercial forest land

ComTer- = C}]ieﬂy
cial ith- | valusble
Smis forest drawn | for pur- Tota!
land ! from poses Total
timber other
use ? than
timber

1,000 acres|1,000 acres{1,000 acres|1,000 acres|!,000 acres
10,030. 5 147.9 | 3,906.0 | 4,054.8 | 14,085.3
5,818.8 170.4 | 2,011.6 | 2,182.0 8,000.8

Total_..._._. 15,849.3 318.3 | 5018.5 | 6,236.8 | 22, 086.1

! Land capable of producing timber of commercial quantity and qual-
ity, and available now or prospectively for commercial use.
2 Qommerecially valuable land.

ranges from about 1,500 feet in northern Wash-
ington to about 4,000 to 5,000 feet in southern
Oregon. The “cold” timber line, the elevation
at which temperature and shortness of growing
season limit tree growth, ranges from about 6,000
feet in northern Washington to 8,000 feet in
southern Oregon. On the Steens Mountains
in southeastern Oregon the lower limit of tree
growth is much higher and on a large part of this
area the aridity is so intense and growing season
so short that the dry and cold timber lines meet.

Generally speaking, the forests are confined to
the mountainous districts, of which there are
three: (1) The Cascade Range, extending the
length of the region from north to south, including
the Klamath Plateau as its southern extremity in
Oregon; (2) the Blue Mountains, including the
Wallowa Mountains in northeastern Oregon and
projecting a short distance into southeastern
Washington; and (3) the Colville Mountains, an
extension of the Rocky Mountains in north-
eastern Washington.

The forests of this region are almost entirely
conifer, hardwoods seldom occurring. Ponderosa
pine predominates over a very large part of the
region and forms extensive pure stands (fig. 3).
Important associates are Douglas-fir, western
larch, white fir, lodgepole pine, sugar pine, and
California incense-cedar. Ponderosa pine forms
pure stands at the lower elevations. As elevation
increases other species enter the stand until the
pine forests give way to mixed conifer stands. In
the northern part of the region ponderosa pine
stands form a smaller proportion of the forest than
in the southern part. On the colder, moister,
upper slopes, Pacific silver fir, noble fir, Shasta red
fir, Engelmann spruce, alpine fir, mountain hem-
lock, and western white pine commonly form
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mixed forests, sometimes of only two species but
usually more. Douglas-fir, western larch, white
fir, and lodgepole pine also occur in these mixed
forests. At a few low points along the Cascade
Range summit, where moisture conditions are
favorable, Douglas-fir, western redcedar, and
western hemlock form stands similar to those west
of the summit. Extensive pure stands of lodge-

FIGURE 3.—Stand of virgin pond pine

pole pine are usually at higher elevations, often
occupying old burns originally held by other
conifers.

Sierra juniper forms extensive stands on the drier
sites, below elevations at which ponderosa pine
occurs. In central Oregon more than 650,000
acres are occupied by practically continuous juni-
per stands.

wposed of lrees

g 36 inches to 40
inches d. b. h. This ts t}w most extensive and important forest type in the ponderosa
pbine region of Oregon and Washington. (F321058)
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FOREST RESOURCES OF THE PONDEROSA PINE REGION

Forest Inventory

the inventory phase of the forest survey is
that the distance from seaports and markets
and lack of navigable waterways (figs. 4 and 5),
together with the numerous light stands which
necessitate extended log transportation systems,
have unquestionably retarded utilization of the
forest resources. On the other hand, lumbering has
been furthered by the intrinsic value of ponderosa
pine and the favorable topography for logging.
Lumbering has been carried on in parts of this
region for half a century or more, but it has been
conducted on a large scale only for the past two or
three decades. Extensive stands of virgin timber
remain, most of them in public ownership, but a
large part are not now economically available.
The forests of eastern Washington differ consider-
ably in composition and character from those of
eastern Oregon. (See forest type maps of the six
survey units of the ponderosa pine region at end of
this publication.) That part of the Chelan-Colville
unit east and north of the Okanogan River occupies
the slopes and hills of the Colville Mountains. This
unit has large stands of virgin timber in which little
cutting has taken place, chiefly because of inaccessi-
bility and poor quality of the timber. In the south,
ponderosa pine predominates; in the north, western
larch, balsam firs, Engelmann spruce, and Douglas-
fir are the chief species. The high ridges are occu-
pied by lodgepole pine. This locality has had an
unfortunate fire history; most of the larger burns
have reforested, but in some instances lodgepole
pine type has replaced the original type, usually
upper slope.
The east slope of the Cascade Range in northern
Washington is extremely rugged and is character-

!. N important factor immediately apparent from

1

ized by large areas of nonforest land and noncom-
mercial forests. The larger valleys and foothills
support commercial timber, chiefly ponderosa pine.
Farther south the Cascade Range becomes less
rugged and the proportion of ponderosa pine in-
creases and the quality improves. Some of the
finest ponderosa pine stands in the region grow in
Klickitat County, the most southerly county in
eastern Washington.

In Oregon the east slope of the Cascade Range is
a high plateau surmounted by an occasional vol-
canic peak or butte. As a consequence the pon-
derosa pine zone extends from the dry timber line to
within a few miles of the summit. Along the sum-
mit is a belt of upper-slope and lodgepole pine
types which seldom exceeds 6 miles in width. Sur-
rounding the high peaks are subalpine forests. In
Oregon this zone varies in width from 10 to 15
miles on the north to as much as 75 miles on the
broad Klamath Plateau on the south. Extensive
areas of cut-over land supporting second-growth
pine are found from Bend south to the California
line.

The Blue Mountains, which except for several
hundred square miles are entirely in eastern Ore-
gon, have a greater variety of forest conditions than
the east slopes of the Cascade Range. In the
southern and western parts ponderosa pine forms
the characteristic type. In the eastern and north-
ern parts the mountains are higher and more
rugged, the ponderosa pine is restricted to the val-
leys and foothills, and mixed types predominate.
Large areas of lodgepole pine and subalpine types
occur at the higher clevations of the Blue and
Wallowa Mountain Ranges.

Farm land is generally limited to the nonforest
zone except for grazing land.
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Dpes and Areas TABLE 2.—Summary of commercial forest land areas

Saw-timber areas

. . 1
The area of commercial forest land is character- — other | Defor
State - second estedl Total
ized by a large proportion of old growth and a arongh | Second | Total | growth | orees
small acreage deforested (table 2). The areas of =
the individual forest-cover types recognized in the 5,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
survey are given in table 3 by ownership class and | e | gere | amer | acres | acrer
y are gl y P Oregon....._. 7,842.6 7200 85725 1,245.0 213.0| 10,030.5
summarized. Table 4 presents type areas by Washington__| 3,803.5|  778.6 4,582.1 1,062.4] 174.3) 5818.8
forest-survey units. '.The nanc.mal forests include Total...| 11,046.1] 1,508.5] 13, 158.0| 2,307.4 337.3( TN
the largest area of pine saw timber and also the

largest area of noncommercial land (fig. 6). ! Includes 131,700 acres temporarily noncommercial.
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Nonforest Land grassland is a common practice. Over most of the
No attempt was made to classify the nonforest region it is seasonal.
land into barrens, agricultural, and nonforest land Contfer Sawlog Types
other than agricultural. In the first place, by far The ponderosa pine sawlog types occupy 10.4

million acres or 64 percent of the region’s com-
mercial conifer land; other conifer sawlog types
total 3.0 million acres or 19 percent. The average
volume per acre of the saw-timber types in eastern
Oregon (table 5) is 10 M board feet and in eastern

the greater part of the farm land is in the territory
that was originally treeless and farm and forest are
not intermingled as they are west of the Cascade
Range. Very little forest land has been cleared

for agriculture and there is little likelihood of any Washington (table 6) is 8.2 M board feet.
significant land clearing in the immediate future. VIRGIN PONDEROSA PINE TYPES
Grazing of forest land and intermingled open Forest exploitation has been concentrated in
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‘TaBLE 3.—drea of all forest types in the ponderosa pine region, by ownership class, 1936

INDIVIDUAL TYPES

‘ State Federally owned or managed
Public domain National forest
" Mu- — SR ——
Type definition ! and No. Private| A0 Re. [County nioi- Re- | Total
for | served Pal | indian |VESYd | Avail. | Toad |from | , i | Re-
cut- m able |selec- | cut- served
ting cutting grants or tion | ting ? able for rom
cutting | pend- CUtling | oy ing
ing
: 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000 | 1000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
| ‘Woodland: acres | acres | acres | acres |acres| acres | acres | gcres | acres | acres | acres acres | acres
a [07:1.3C) P 50.9 3.3 .. 21| 0.5 4.1 0.4 3.0 |- oann Ey— 21| 66.4
i Dense juniper (or mountain mahogany)
’ (5A) .. 127.1 8.3 ® 30.8 1 1.0 |.. 4.8 | 419.2
Scattered juniper (or mountain ma-
hogany) (5B) - 438.4 | 30.1 0.1 47.4 .2 17.9 .5 521.2 0.2 |- 61.3 | .. ... 1,117.3
Seattered ponderosa pine ( 336.3 | 26.5 ®) 13.1 L1 186.1 L5 80.3 1.0 [aeeeoos 224.7 0.1 819.7
Ponderosa pine:
Large (20) ... oo 350.1 | 4L7 [ 10.7 L1 3058 6.1 1.5 12.6 16 7813 116 | 1,486.1
Pure. large (2034)._ _-|2,084.7 | 133.5 3231 .4| 9823| 45| g29| 24.3| 5626103 123509732
Ponderosa pine-sugar pine, large (20A)._. _ 9.8 L9, . [ N . 30.1
Small (21)__ 80| @ 19.6| .1 328.3 4| 9| 15 .3 a0 .3 1,216.2
Seedlings and saplings (22)- 23.6 @ 219 10 41.8 4.0 %.5 .6 .1 252.6 .4 [ 1,146.4
Ponderosa pine mixture:
Large (27)-. 104.5 | 16.7 | 8.2 .6 1355 3.8 7.2 4.9 LS 455.5 10. 4 838.8
Small (28)__ 150.3 60| .5| sual......| 43 K3 57.4 7| 266.4
Sugar pine mixture, large (20B) 2.6 6| e 2 ) 35.7
Douglas-fir:
Large old growth (6)_ 11 3.6 1.3 6.7
Small old growth (7). 88.8 198.5 1.2 356.3
Large second growth (8) 48.5 56.3 .8 146.4
Large poles (9A) 34.8 3 g 94.4 .3 147.6
Small poles (9B) 20.8 L7 18| .. 3.6| 26| 3.7 5| 187
Seedlings and saplings (10). 2.6 4.1 12| @ 7 28] ©® 2.1 11 60.6
‘Western redcedar:
Large (17).. .9 .1 3 @) P 3 I 18 2 3.4 N
Poles (19A). 1% B IO ol
Seedlings and saplings (19B) - I N O ol
Fir-mountain hemlock:
Large (23) .o oo 40.8 L1 o) e 30.9 5.5 .2| 250 43.7 403.1 60.8 611. 4
Small (24) - oo 12.1 IS T I I 1.6 .9 1| 63] 10 66.0 6.9 | -105.0
Upper-slope mixture:
Large (2708) oo 200.1 10.9 .6 1083 ... .. 10.7 | 145 [.o..... 1,139.2 99.7 | 1,629.5
Small (2844) - 113.4 4.3 2 723 |oieee 3.9 7.8 ... 405.5 32.3 653.3
‘White fir:
Large (29) 26.4 2 3.6 1.2 .5 .4 .7 84.1 118.2
Small (30) P N I @ e ©® 2.2 ... 4.5
Lodgepole pine”
Large (25).... 7.3 [ ) e A1) e .2 7 4.8 6L.5 4.1 84.6
Medium (26). 199.0 6.6 .1 184.0 1.9 53.3 1.9 | 450 1,020.1 47.2 | 1,506.6
Small (26A) .. 40. 16| 5.6 5.0 1.4 3.0 308.2 44.7 463.9
Hardwoods:
Large (31}%) 14.3 I N I [ — 3.2 [ 20 @) |eeeenen [ 2 PR 18.7
Small (31) 1.1 3 ) 2.8 [ N . 6.8 [ccaannn. 21.2
ine (33) 36.9 .4 4.4 49.9 | 24.4 756.2 | 316.7 | 1,223.3
Nonrestocked cut-overs:
Cut 1920 or later (35A) . 65.0 5 2.4 13 2 84| ® 81.5
Cut before 1920 (35B)... 8.5 4 i) A 2 L6 [ .. 10.9
Deforested area:
D burn (37)- - 9.3 4.0 11 75.6 7.7 171.1
Insect-killed (37B) . ... oo . . ORI I .1 ;3 10
Noncommercial rocky sarea (38)___......_____ 19.4 | 34.7 ... 5.9 .2 62.3 2.6 63.4 | 27.8 L2 666. 2 65.3 | 1,039.0
A EYPOS. e e 6,222.1 | 626.7 .2 245.6 | 4.7 |2,624.1 | 47.5 |1,167.2 | 203.8 | 134.1 |10,173.2 | 736.0 [22,086.1

See footnotes at end of table.
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TAaBLE 3.—Area of all forest types in the ponderosa pine region, by ownership class, 1936—Continued

GENERALIZED TYPES

State Federally owned or managed
Public domain National forest
- Mu- .
Type definition and No. Private| 478 Re- | County| nici- Re- Rall. sy Total
for s}arrggld pol | yndian vl“;"éd Avall-| road [from | 4.0 | Re-
cut- | i3 rangs| 8ble | selec- | cut- | AKRL- | served
ting |CULHINE & for | tion | ting | 5231 | from
cutting | pend- CUbtIng | oytting
ing
1,000 | 1,000 [ 1,000 | 1, 1,000 | 1,000 o 1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000
acres | acres | acres | acres |acres| acres | acres | acres | acres | acres | acres | acres | acres
‘Woodland (4, 5A,and 6B). ......._....._._. 610.4 | 417 0.1 80.3 [ 0.8 23.0 0.9 77L3 0.2 ... 08.2 ... 1,602.0
Hardwood (31 and 3134)........._...._.... 26.4 [ I PR B C) N (R 4.3 (.. 3.0 T | S 6.7 o] 30.9
Conifer saw timber, ponderosa and sugar
pine (534, 20, 204, 20A, 20B, 21, and 27)...13,510.7 | 247.0 .1 83.9( L.3|,808.0{ 2.8 199.8 | 44.3 9.0 | 4,349.2 34.7 (10,390.8
Conifer second-growth, ponderosa pine (22
and 28):
On cut-over areas. 832.0 | 24.1 ® 24.7 .8 41.3 4.0 17.2 -3 IR 188.9 .1 1,133.4
On uncut areas 4. . 103.2 [ IR 3.2 5t/ 9l O 1.8 L1 .1 1211 1.0 279.4
Total. .. 935.2 | 20.6 [0} 27.9 | L5 73.2 4.0 28.8 1.4 o 310.0 11| 1.412.8
Conifer saw timber (6, 7, 8, 94, 17, 194, 23,
27%%, and 29) 441.4 ] 85.9 | ... 2.7 L6 185.4 1.0 | 18.8 52.6 | 44.5 | 1,981.1
Conifer second growth (9B, 10, 19B, 24, 28}%.
and 30):
On cut-over areas. 92.7 3.7 5.5 ... 17 2.8 ... @) 14.0 ... ... 120. 4
On uncut areas 4__ - 90.3 | 15.8 3.2 .2 85.2 5.6 19.3 1.0 556. 6 40.8 818.9
Total. .o 183.0( 19.5 | 8.7 .2 86.9 .9 8.4] 19.3 L0 570.6 40.8 939.3
Lodgepole pine, large (25) - - 7.3 L7 { .. L2 L% T .2 7 4.8 61.5 4.1 84.6
Lodgepole pine, medium and small (26 and
2BA) el 2391 46.8 ... 8.2 L1 2846 L9 58.3 3.3| 48.0|1,328.3 91.9 | 2,060.5
Noncommercial (33 and 38)....._._.......... 156.3 | 43.8 [........ 6.3 .2 88.6 2.6 67.8| 77.7 | 25.6{1,411.4 | 382.0| 2,262.3
t and
areas (354, 35B,37,and 37B)___________.. W07.3 | 10.3 ... 6.4 oo 26.0 44 10.8 4.2 L1 86.2 7.7 264.4
Alltypes.. .o 6.222.1 | 526.7 22| 245.6 | 4.7)2,624.1 | 47.5 |1,167.2 ] 203.8 | 134.1 (10,173.2 | 736.9 |22, 086.1

| For description of types, see p. 4.

2 Crater Lake National Park and Upper Klamath Wildlife Refuge.

3 Less than 50 acres.

1 Original stand removed by agencies other thau cutting.
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TaBLE 4.—Area of all forest types in the ponderosa pine region, by State and forest-survey unit, 1936 th
T
Eastern Washington # Eastern Oregon ty
) wl
Type definition ' and No. i h South Region .
Fpe dcttion tand No Ghetan- | Yokima | Blue Total Bite ohitss | Blve' | Klomatn Totar | O s
Colville | River | Moun- Moun- | FRYS | Moun- | Plateau st
tain tain tain
ar
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 m
‘Woodland: acres acres acres acres acres acres acres acres acres acres
30.2 |..._______ 30.2 | ... 35.6 ... 0.6 36.2 66. ¢
Dense juniper (or mountain msahogany) f
(BA) e [ 0.1 313.6 19.6 85.9 419.2 419.2 e
Scattered juniper (or mountain mabog- pi
any) (5B). ... I 3 .3 .8 575.7 311.6 228.9 3,117.0 L, 117.3 .
Scattered ponderosa pine (5%4) ... .. 275.8 49.1 o2{ 3341 5.7 1225|2185 93.9( 4856 810.7 e
Ponderosa pine: s
Large (20). .. ooooii 406.7 204.9 21.9 639.5 280.9 195.9 208.4 161.4 846.6 1,486.1 M
Pure, large (20}&)_ .................. B 661.5 481.8 36.7 | 1,180.0 469.2 975.0 4,793.2 5,973.2
Ponderosa pine-sugar pine, large (20A) .. .| ... .{....._.._. e | ] I L4 30.1 30.1 ai
Small (21 - 323.5 207.7 5.0 536.2 159.6 100.6 680.0 1,216.2 1
Seedlings and saplings (22). ... 192.1 134.2 27.5 353.8 164.5 230.9 792.6 1,146.4 C
Ponderosa pine mixture: ty
Large (27) 233.9 139.6 15.7 389.2 202.7 78.0 109.1 59.8 449.6 838.8 9¢
Small (28) 58.0 17.2 1.0 147.0 266. 4
Sugar pine mixture, large (20B) . [ - . [N EETAN CTA R R I 35.7 35.7 35.7 8¢
Douglas-fir: S.
Large old growth (6)___.____._..._____._.| .._._____ 10(..... 5.7 5.7 6.7 g
Small old growth (7). 153.1 206.2 L0 24.9 6.1 28.1 60.1 356.3 e\
Large second growth (8). 65.4 129.5 4.4 2 2.3 |- g 18.9 146.4 h
Large poles (9A) : 93.5 X 3.9 30.2 1.2 2.2 1 33.7 147.6 4
Small poles (9B)._.._... . 53.1 25.5 10 79.6 27.4 3.7 4.8 .2 36.1 115.7 <c
Seedlings and saplings (10)_ e 26.6 26.8 1 53.5 3.6 7 19 9 7.1 60.6 Ie)
Western redcedar:
Large (17). 3.4 ty
Poles (194)_ 5 .1
Seedlings and saplings (19B).. ) - . . . .1 8¢
Fir-mountain hemlock: C
Large (23)._ 69.0 192.2 (.. ... 2612 (... 128.0 |- ... 222.2 350.2 811. 4 fe
Small (24) 18.8 55.0 12 75.0 |- 18.9 (. ... 1.1 30.0 105.0 €
Upper-slope mixtur . de¢
Large 27%) .. oo .| 4830 265.7 62.8 821.5 103.6 51.0 346.7 6.7 808.0 | 1,629.5 3
Small (283%)_ ... 261.4|  87.2 s9.2| 407.8 203.1 2.0 19.1 .3 245.5 653.3 in
White fir: ne
Large (29) -6 3.2 10.1 13.9 84.1 7.1 15.4 17.7 104.3 118.2 P!
Small (30) .2 .9 L1 LA | P, BE 19 3.4 4.5 ’
Lodgepole ping 01
Large (25).. . 9.8 17.2 | L 27.0 .8 6.3 .3 50.2 57.6 84.6 :
Medium (26). 4 2 36.0 6.2 2707|1857 332.7| 105.6| 750.9 | 1,324.9| 1,59.6 L
Small (26A).. 210.2 10.7 19 222.8 86.3 38.6 62.4 53.8 241.1 463.9 Be
Hardwoods: .
Large (311%) 2.9 8.5 4 1.8 3.1 .7 2.6 .5 6.9 18.7 P
Small (31).. 4.1 2.8 .2 7.1 1 2 7.3 6.5 141 21.2 of
Subalpine (33) 5 679.0 115.4 13.5 807.9 150.1 52.6 121.6 9L.1 415. 4 1,223.3 .
Nonrestoked cut-overs: n
Cut 1920 or later (35A) 9.1 4.0 6.4 |. 10.6 3.3 38.2 57.5 815
Cut before 1920 (35B)... 3.2 L5 L1 L5 3.6 7.7 10.9 b2
Deforested area: 0
Deforested burn (37) . 81.5 4.8 17 88.0 5.2 26.5 42.9 83.1 7Ll ac
Insect-killed (37B)-. ........._......_._[ ... B T r T ] EES——. s . .3 - 7 Lo Lo
Noncommereial rocky area (38). 509.6 116.0 7.4 697.0 192.3 14.6 97.3 37.8 342.0 1,039.0 P
»
Alltypes. ... 5104.9 | 2,514.0 381.0 | 8000.8| 2,767.1 3,301.8 | 3.627.2 | 4,209.2 | 14,085.3 | 22,086.1 sl
- hi
1 For description of types, see p. 4.
1 Exclusive of Spokane, Stevens, and Pend Oreille Counties. S
ol
Ot
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Reglon
total

1,000
acres
66.4

410.2

L17.3
819.7

1,486.1
5,073.2

30.1
1,216.2
1,146.4

838.8
266. 4
35.7

6.7
356.3
146. 4
147.6
115.7

60.6

611.4
105.0

1,820.5
653.3

118.2
4.5
84.6
1,595.6
463.9
18.7

21.2
1,223.3

1711

1,039.0

22,086.1

thé virgin ponderosa pine sawlog

types (5%, 20, 20A, 20B, 20%, 27)
where cutting coupled with insect
epidemics and fire have reduced the
stands from an estimated original
area of 12.0 million acres to 9.2
million acres.

By far the most important type
of this group is pure ponderosa

PRIVATE 1

pine (20%) covering 4.8 million
acres in Oregon and 1.2 million
in Washington. Stands average 12
M board feet per acre in Oregon
and 8.8 in Washington, occasion-
ally exceeding 30 M feet. The
type is remarkably pure, averaging
94 percent ponderosa pine in Ore-
gon and 92 percent in Washington.
Stands are characteristically un-

ACRES (MILLIONS)

NATIONAL I
FOREST

even-aged and open, with little
heavy underbush. The ground
cover is chiefly grass or low shrubs.
Originally a virgin forest of this '
type extended the length of Ore-
gon along the east slopes of the E
Cascade Range from within a
few miles of the summit to the
desert’s edge. From about 10 miles

PINE

OTHER .

SAW TIMBER

OTHER PINE OTHER NON- NON-RE-  WOOD-
COMMER- STOCKED  LANDS
SECOND GROWTH AL B HARD-

in width on the north it ranged to
nearly 100 miles on the Klamath
Plateau in the south, interrupted
only by comparatively small open-
ings of nonforest land. Extensive cutting from
Bend south has broken it up with large areas of
piné second growth, but unbroken virgin timber
of 200,000 acres or more in one block still exists
in this section of the region.

There has been less disturbance to the primeval
forests in the Blue Mountains but physical char-
acteristics of this district have limited the pure
ponderosa pine type. Extensive areas in the Blue
Mountains on the south slopes and lower north
slopes are broken up by nonforested valleys and
high ridges occupied by mixed conifer types.
Several areas of a hundred thousand acres or more
of practically unbroken - pure ponderosa forests
occur in this territory, however.

In Washington the type is confined to the lower

17

FiGURE 6.—Areas of generalized forest types in the ponderosa pine region in private and
public ownership. (With “noncommercial” are included lodgepole pine types 25, 26,
and 264, as shown in table 3.)

slopes and narrow mountain valleys of the Cascade
Range and the southern foothills and plateaus of
the Colville Mountains. There are few unbroken
areas of more than 50,000 acres.

Ponderosa pine type 20, containing 50 to 80
percent ponderosa pine and averaging about 65
percent, occupies 1.5 million acres, made up of
small areas scattered throughout the larger pure
ponderosa pine forests where climatic and topo-
graphic conditions favor the intrusion of other
species. Common associates of ponderosa pine are
Douglas-fir, white fir, California incense-cedar, and
lodgepole pine in the south and Douglas-fir, western
larch, and lodgepole pine in the north (fig. 7).

The large pine-mixture type 27 usually occurs in
comparatively small areas on north slopes and cool
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TABLE 5.—Area and average volume per acre,

and total volume of saw-timber types in eastern Oregon by forest-survey unit, 1936

North Blue Mountain unit Deschutes River unit South Blue Mountain unit

Type definition ! and No.

Volume per acre ‘Volume per acre Volume per acre

‘Woodland, scattered ponderosa pine (535)
Ponderosa pine:

Small (21)._._ -
Ponderosa pine mixture, large (27)_
Sugar pine mixture, large (20B).

Summary pine types...._._.__.___.__
Douglas-fir:
Large old growth (6)........_._____
8mall old growth (7).
Large second growth (8)
Large poles (9A).......
‘Western redcedar, large (17)..
Fir-mountain hemlock, large (23).
Upper-slope mixture, large (27}5).
White fir, large (20)._.
Lodgepole pine, large (25)
Hardwoods, large (8138) ......_________._______

Area Area Area. T
Ponder- | All spe- Ponder- | All spe- Ponder- | All spe-
osa pine cies osa pine cies osa pine cies
M board | M board M board | M board M board | M board
1,000 acres|  feet Jeet 1,000 acres|  feet Jeet 1,000 acres|  feet eet
,,,,,,,,,,,,,, 50.7 12 1.3 122.4 L9 L9 218.5 L1 11
280.9 50 8.2 195.9 9.7 4.4 208.4 6.1 9.4
469.2 7.9 8.8 975.0 12.6 13.3 | 1,551.8 9.7 10.2
14 8.3 B8 |
159.6 2.2 2.5 100.6 3.8 3.8 156.0 2.8 3.2
4.5 12,8 109.1 2.3 7.0
,,,,,,,,,,, 10.3 1.8 | 2,243.8 7.7 8.6

Summary, all types .

7.0 1,603.2 (... . 12,2} 2,619.3

Type definition ! and No.

Klamath Plateau unit
—_—
Volume per acre )

Total eastern Oregon

Volume peracre 2 | Total volume

Woodlend, scattered ponderosa pine (515)
Ponderosa pine:
Large (20). ...
Pure, large (2015) ..
Ponderosa pine-sugar pine, large (204)
Small 21) ...
Ponderosa pine mixture, large (27)
Sugar pine mixture, large (20B)

Summary pine types. . ..

Douglas-fir:

Large old growth (6).

Small old growth (7).

Large second growth (8

Large poles (94)
‘Western redcedar, large (17) ..
Fir-mountsin hemlock, large (23).
Upper-slope mixture, large (2713)_
White fir, large (29). ...
Lodgepole pine, large (25)
Hardwoods, large (3134)___.._.__________

Summary all types. .. __.

_________________________ 93.9

Area Area -
Ponder- | All spe- Ponder- | All spe- Ponder- | All spe-
| 0s8 pine cles 0sa pine cles 0se pine cles
i —
M board | M board M board | M board | Million | Million
1,000 acres| ~ feet Jeet 11,000 acres| ~ feet feet | board feet | board feet
L5 L5 485.5 14 14 679.7 679.7
161. 4 1L5 17.9 846.6 7.6 11.8 | 6,434.2 9,989.9
o 1,797.2 12.9 18.7 4,793.2 1.3 12.0 | 54,163.2 | 57,518,4
28.7 1.3 17.9 30.1 1.1 17.6 334.1 520.8
5 263.8 3.2 3.6 680.0 3.0 3.3 2040.0 2,244.0
50.8 4.7 12.2 449.6 3.0 8.5 1,348.8 3,821.6
5 357 6.5 20.2 35.7 6.5 20.2 232.1 7211
2,440.5 1.0 12.5 | 7,320.7 8.9 10.3 | 85,232.1 | 75,504, 5
18.1
577.0
16.9 125.1
33.7 131.4
o 15
350.2 4,202.4
808.0 5,656.0
104.4 814.3
57.5 161.0
8.9 3.1
12.0 | 8,764.3 |._.. ... 0.0 ....... .| 87,3054

1 For deseription of types, see D. 4.

?The difference between. total volumes in this table and table 10 Is accounted for by volume in nonsaw-timber types. Since average volume per

acre values are rounded off to nearest 100 board feet, the sum
regional totals.

of unit total volumes computed by applying volume per acre to area will not exactly equal
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1€ per
equal

TABLE 6.—Area and average volume per acre, and total volume of saw-timber types in castern Washington 1 by forest-survey unit, 1936

Chelan-Colville unit Yakima River unit | NOB Bl&‘:i{w”“"m“ Total eastern Washington
Type definition ? and No. Volume per acre| Volume per acre Volume per acre| Volume peracre| Total volume 3
Aren \ponde-| 4y | A™® |Ponde-| Al Are |ponde-| ,pp | AT |Ponde-| ,y |Ponde-|
rosa i rosa | species rosa rosa rosa ios
pine species pine pine species pine specles plne | SPecices

Million | Miltion

. 1,000 | M board|M board| 1,000 |M board| M board| 1,000 |M board|M board| 1,000 M board| M board! board | board
‘Woodland, secattered ponde- | acres Jeet feet acres Jeet Jeet acres feet Jeet acres feet feet Jeet feet
rosa pine (53%) - 0.9 11| 491 L3 L3 9.2 1.0 10| 3341 Lo 11| 8341 367.5

Ponderosa pine:

Large (20}. - 408.7 5.0 7.6 | 205.0 7.7 1.4 27.8 3.7 6.1 030.5 5.8 8.8 3,700.1 1 5627.6
Pure, large (20%). 7.2 7.9 | 4818 9.5 1042 36.7 6.7 7.0 {1,180.0 8.1 8.8 | 0,558.0 |10,384.0
Small (21)-. ...... _— 323.6 L9 2.1 207.6 3.1 3.2 5.0 1.3 1.3 536.1 2.4 2.5 1,286.6 | 1,340.3

Ponderosa pine mixture, large
[ -1 F R 233.9 2.2 6.8 | 13808 4.0 10.8 15.7 1.7 6.1| 389.2 2.8 8.111,080.8 | 3,152.5

Summary pine types....|1,801.4 4.3 5.7 |1,083. 1 6.9 8.8 4.4 4.1 5.7 (3,078.9 5.2 6.8 |15,977.6 |20,871.8

Dounglas-fir:

Large old growth (6)..__. S becacne] R ot Beseeed 17.7 | 15.9
Smoall old growth (7) ... 153.0 |. 10.5 | 143.1 13.9 |. .| 4,115.8
Large second growth (8) 85.4 |- 9.2 64.1 1.8 1,528.1
Large poles (0A) 93.5 | 4.4 20.4 |- 4.3 | e 480.8
Western redcedar:
Large (17)-- 2.8 | 20.5 10 13.3 3.3 18.4 60.7
Poles (19A) .1 X 1) (R—— .6
Fir-mountain hemlock, large
(28 e 89.0 |.ocoeeen eeeee| 168 | 4,121.0
Upper-slope mixture, large
(27%).. ---| 403.0 8.3 1.8 62.8 |- 6.8 | 821.5 .. 9.3 7,640.0
White fir, large (29) . .5 20.6 13.0 10.1 |- 58 13.8 8.0 110.4
Lodgepole pine, large (25)......[ 9.8 4.2 24 | 27.1 3.1 84.0
Hardwoods, large (31%)... ... 2.9 7.0 3.4 12| 1.8 54.3
Summary all types......|2,780.9 |.. ... 6.9(1,709.5 . _..... 10.6 | 167.7 |...._._. 6.1 14,758. 1 {........ 8.2 ... 39, 098. 5

1 Exclusive of Spokane unit.
2 For description of types, see D. 4.

3 The difference between total volumes in this table and table 10 is accounted for by volume in nonsaw-timber types. Since average volume per acre

moist locations within the range of ponderosa
pine (fig. 8), well scattered throughout the region.

Sugar pine and sugar pine-mixture types 20A
and 20B are confined to southern Oregon and are
comparatively unimportant.

Different forms of partial cutting are widely
practiced in ponderosa pine stands. Determina-
tion of the proper system of management, par-
ticularly selection of trees to be cut, requires
detailed knowledge of the composition of loggable
stands. Of first importance is the distribution by
diameter classes of saw-timber volume in types
20 and 20%, to which practically all logging in
these stands is confined (figs. 9, 10, and 11).

In formulating management plans, some indica-
tion of stand structure or percentage of volume by
maturity and vigor class is needed. In figure 12,
presenting such a distribution of saw-timber vol-

19

values are rounded off to Dearest 100 board feet, the sum of unit total volumes computed by applying volume per acre to area will not exactly equal regional
totals.
ume in the principal ponderosa pine types for
eastern Washington and eastern Oregon, the three
classes shown—immature, thrifty-mature, and
mature-overmature—approximate those employed
by Meyer (77) and represent a grouping of the
ponderosa pine tree classes defined by Dunning (5)-
Briefly, the first class consists of trees less than 150
years old (Dunning classes 1, 2, and 6); the second
of trees 150 to 300 years old, but of moderate to
good vigor (Dunning class 3); all other trees
(Dunning classes 4, 5, and 7) are grouped in the
third class, which is composed predominantly of
trees comparatively poor in vigor and beyond the
age of most rapid growth.* The striking prepon-

s Obviously more detailed structure analyses are needed
for framing specific management plans. Since completion
of the forest-survey ficld work, the tree classification by
F. P. Keen (8) has been commonly used for this purpose in
this region.




Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

occupied by ponderosa pine stands of saw-timber
size which average 2.4 M board feet per acre.
They vary considerably in density and often contain
scattered mature trees as well as the younger age
classes. A large part of this type is in southern
Oregon, and more than a fourth of the regional
total is in the Klamath Plateau unit. The Klamath
Plateau stands average 3.2 M board feet per acre,
much higher than the regional average. Stands
on cut-over land are not so well stocked as those on
old burns, the former averaging about 33 percent
well stocked, 51 percent medium stocked, and 16
percent poorly stocked (table 7), and the latter
50 percent well stocked, 42 percent medium
stocked, and 8 percent poorly stocked.

F320935
FiGURE 7.—A mixed ponderosa pine and larch stand (type 20) in
eastern Washington.

derance of mature and overmature trees, shown in
figure 12, typifies the important saw-timber stands
of the region and points significantly to the prob-
lems in their management.

IMMATURE PONDEROSA PINE SAW-TIMBER TYPE (21)

The immature ponderosa pine saw-timber stands
occur on old burns or cut-over land and cover 1.2
million acres. Both even-aged and uneven-aged
stands make up this type. The even-aged stands,
commonly called bull pine, usually occur on old
burns and often are very dense, ranging from about
4 to 10 M board feet per acre. They are usually
pure in composition. The uneven-aged stands

. Fa20st6
generally occur on selectively cut-over land. Ap- FIGURE 8.—Mixed stand of ponderosa pine, Douglas-fir, and
proximately 850,000 acres of cut-over land is now western larch (type 27). L

20




Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

ber o
ere) T T T T T T T T T T T T T T T T T g §\
i B B R T e e e A
| 3
em 3 s
lnal I R e I o T - . I I i A R 3 S
ath é z 3 g
cre, ----|- E - - O EOEE Il SEk EEE O 2 g
nds ] 5 . g =
ron »f_ N o S g H
ent B B ? .| 88
16 : EINa S
tter R I R s / // ¢ x ~§ §
o 7 / 7 //////// /////// RS
Ty //////4/ y /////////4/4/// //////////55 & £
,%/////////////////////// /////4 /////////// // ///////////////////////////f §
7777774 7 ///// // // /////// A= -
/////////////////////////////////////////////% Bl ////////;// . ////// . s
//////// //////// /// |
//M/ //////, //// 7 8 2
I O N 7 ,///// N T N I . 2
/////////// : - ?
%, o 3
L 1 L 1
T 8 8 8 8§ 8 8 ° g 38 2 2 3 8 8 38 ° F
g 8§ 8 8 8 8 . 8 £ 8 8 2 8§ g ¢ 8 8 g
(3108 ¥INGIYIS us::woams/ 3827 434 IWNI07 é
T T T T T T T T T T T T T T T §
oo e e e T
° 3
38 {
s . ‘ 3
I U4 A e S A I =2 A A N 18 g
2 3 3
= ul 7% ]
g "% 7<% |§
Y, g N
////////////////////// s
,__A___,,_,__,,,m . __________' // ///// . | 58
/////W st £ ¥
/////////////////////////////// 3 | 33§
I /////////////;;/;///////////////////////////% . < §
/////////// / ™ P £33
v////////// ////////////////////////////a //// ) 5%
I, /// E 3
L ,///////// 7777 ///// // // 77 //// // 3
’/////////////////////////////////////////// W/// 777777774 ®
777777 //////////////////////////////////////% 3
/////////// / //////////// 2227 8 5
I I I V27724 || ... 1. 7 3
V227 //////// ///////////// 3
7% // V7774 ]
/ / e ‘L
§¢ 5 5 ¢8¢8¢ °f§¢§3eg¢ggzgzze |1
and =3 < g
(3Iny Y3INBI¥IS 1334 0O¥V0OE) Y2V Y34 INNTOA ;‘Z"
21




VOLUME
PERCENT

Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 19{12. Fores.t resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

cade Range, where the summits

12000 l l l ’/}/}'— 00 are low, Douglas-fir forms a type
11,000 I 7 resembling the forests of western
10.000 ’ TYPE 20 ] Oregon and western Washington.
voum
9000 l | I ‘ 8 eercen The largest area of these stands
i 1 | is in the upper Yakima River
8000 OREGON N drainage in Washington. Other-
7000 ‘Tj WASHINGTON wise the Douglas-fir types have
6000 1 T little present commercial value.
5000 y , ’ o Likewise, the upper-slope mix-
- l / I ' [ ture, fir-mountain hemlock, and
W l <0 white fir stands have little
& 3000 / ' ' - present value for commercial
g 2000 B timber.
& 1000 ;{74+
l: o Contfer Saw-Timber Types
3 Less Than Sawlog Size
<
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= o e below saw-timber size, cover 2.4
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W 9000 OREGON 4 million acres, one-seventh of the
E 8000 — commercial forest area.
S 7000 10 ool The 1.1 million acres of the
§ 00 WASHINGTON | 4| ponderosa pine seedling and sap-
ool ling type (22) occurs chiefly on
S ™71 land that has been clear cut or
§000 {1 Je| practically so (fig. 13). It is ex-
3000 —— tremely accessible and much of
0T ’1_5 it would have been ready to
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1 i ivatel
DIAMETER AT BREAST HEIGHT (INGHES | and is - privately owned e
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FIGURE 11.—Cumulative saw-timber volume per acre in the large ponderosa pine types

(20 and 2033), by diameter class.

OTHER CONIFER SAWLOG TYPES

(6,7, 8, 94, 17, 194, 23, 27%, AND 29)

This group of types occupies the cooler, more
moist sites on the upper or north slopes, such
as along the crest of the Cascade Range, the
higher elevations in the Blue Mountains, and
generally throughout northeastern Washington.
Many of them are comparatively inaccessible.

In a few locations on the east slope of the Cas-

22

forests was acquired by the
Federal Government from private
owners after cutting. Stocking of this type com-
bined with type 28 (table 7) averages 34 percent
well stocked, 43 percent medium stocked, and 23
percent poorly stocked. Ponderosa pine small
mixed (28) occupies 0.3 million acres, mostly
old burns,

The small upper-slope mixed type, chiefly on
old burns and nearly two-thirds of it in Washing-
ton, covers 0.7 million acres, or considerably less
than the area occupied by type 22. A large part
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TaBLE 7.—Area of immature conifer forest types } in the ponderosa
pine region, on cut-over and other areas, by degree of stocking

Degree of stocking and type of second o(':v%‘;t' ugc?_“ All

growth Pl areas 3 areas

1,000 1,000 1,000

Good stocking: acres acres acres
Ponderosa pine, large (21)- .. ......- 2117 184.5 462.2
‘Ponderosa pine, small (22, 28).- 404.2 80.2 484.4
Other conifer, large (9A, 19A).. 50 76.5 80.5

Other conifer, small (9B, 10, 19B,

2, 28%, and 80) ..o ocoenoeoes 86.6 464.4 561.0

773.5 804.6 1,578.1

‘Medium stocking:
Ponderosa pine, large (21) 433.7 163.6 587.3
Ponderosa pine, small (22, 28) 476.0 127.2 603.2

Other conifer, large (9A, 19A)... 12.8 47.3 59.9
Other conifer, small (9B, 10, 10B,

24, 2814, 80d 30) - ooooemnnenane 2.6 2£0.6 3.2

Total oo ae 940.9 817.7 1,567.8

Poor stocking:

Ponderosa pine, large (21). 137.8 28.9 166.7
Ponderosa pine, small (2, 253.3 7.9 325.2
Other conifer, large (94, 19A).. o 14 5.9 7.3
Other conifer, small (9B, 10, 19B,

24, 28%, 804 30) . .- oot 6.3 84.7 71.0

171.4 570.2

All stockings:
Ponderosa pine, large (21) ... .
‘Ponderosa pine, small (22, 28) .

gi9.21 367.0| 1,2162
1,18.5| 9.3 1,412.8

Other conifer, large (94, 19A)....... 19.0 128.7 M7
Other conifer, small (9B, 10, 19B,
24, 2834, and 30) 120.5 818.7 939.2

1,503.7 \ 3,715.9

1 Does not include large second-growth Douglas-fir (type 8) which was
not mapped by degrees of stocking.

2 «Uncut areas’’ signifies original forest removed by agencies other than
cutting, i. e., fire, insects, wind throw, ete.

of it is in national forests at high altitudes and
remote locations.

Lodgepole Pine and Other Noncommercial
Conifer Types

The three lodgepole pine types cover 2 total area
of 2.1 million acres (fig. 14), little of which will
support commercial forests. Lodgepole pine stands
in this region have little or no commercial value at
present and can on the whole be so classified.

Noncommercial rocky and subalpine types (38
and 33) total 2.3 million acres, approximately two-
thirds of which is in Washington where the Cascade

Range is more rugged. Very little land of this
kind is privately owned. Of no value for timber
production, it protects the headwaters of streams
and has definite value for recreational use. The
most beautiful roads and trails in the region are in
the subalpine type (fig. 15).

Deforested Lands

Fortunately only a comparatively small portion
of the land is deforested—only about 1 percent as a
result of fire or cutting, and fire is the principal
cause. Deforested burns, about equally divided
between Oregon and Washington, are chiefly at
high elevations and inaccessible locations in the
national forests where the original forest was non-
commercial or of low value. Most of the non-
restocked cut-overs are in Oregon, where cutting
has been more extensive, on accessible and usually
good growing sites that should be restored to pro-
ductivity.
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Fiure 12.—Distribution of saw-timber volume in principal
ponderosa pine types, by maturity class.
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F320995

FIGURE 13.—Mixed reproduction predomi; Ly pond, pine on cut-over land (survey type 22).

Woodland and Hardwood Forests

The juniper woodland types (5A, 5B) are much
more common in this region than in the Douglas-fir
region, occupying 1.5 million acres, practically all -_
in eastern Oregon (fig. 16). These forests are of
low commercial value for timber production, their
chief products being fence posts and fuel wood for ¥
nearby rural residents, but they are so open as to be ‘
extensively grazed. The oak-madrone type (4) and
hardwood types (31, 31%) (fig. 17) are of little
economic significance here,

Forest Site Quality

The index of site quality, or the relative produc-
tive capacity of a forest area determined by climate,
soil, topography, and other factors, was taken as
average height of the dominant stand at 100 years
of age. Six site-quality classes are recognized for
ponderosa pine and five for Douglas-fir, class 1
being the highest in both cases (table 8). The pon-
derosa pine site classification was applied to 12
million acres consisting of land now supporting
ponderosa pine, pine mixture, and white fir types
and deforested land which originally supported
such types. The Douglas-fir site classification was
FiGURE 14.—Lodgepole pine forest on the Pringle Falls applied to all the remaining commercial conifer

Experimental Forest, central Orsgon. land aggregating 4.1 million acres.
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FIGURE 16.—Juniper forest near Bend, Oreg.
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F320919

FIGURE 17.—4 stand of aspen bordering the Sanpoil River in north-
eastern Washington. These trees range from 4 inches to 10 inches
d. b, h

Nearly two-thirds of the total ponderosa pine land
is site IV, which is the most common site class
in every forested county. More than three-fourths
of the remainder, however, is site V or VI.

More than two-thirds of the 712,000 acres of
site IIT land is in Oregon, and half of it is in the
Klamath unit. Most of the small area of site
classes I and Il is in Washington, on the east slope
of the Cascade Range immediately north of the
Columbia River. The small area of site II that
occurs in Oregon is scattered along the east slope
of the Cascade Range from Warm Springs Indian
Reservation south to the California line.

Lands judged by the Douglas-fir site classification
are decidedly substandard. There is no Douglas-
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fir site I land, very little site II, and comparatively
little site ITI. The area of Douglas-fir site V land
is nearly three times that of site V in all of western
Oregon and western Washington where Douglas-
fir is the predominant forest type.

Timber Volume

The determination of the extent and character
of the region’s timber stand was one of the most
important parts of the forest survey. The result-
ing data can be used in analyzing the immediate
supply of raw materials for the region’s forest
industries and for other markets.

TabLe 8.—Land areas in the ponderosa pine region, forest-land
areas, and commercial conifer areas, by site-qualily class,' 1936

Kind of forest and site- Area in E‘:g;é?—
quality class Total land area f]t;rﬁst ia
conifers
Commercial conifer:
Ponderosa pine: Acres Percent | Percent | Percent
Toms| ow| Ton
109 3.22 4.40
11.99 35.54 | 48.55
4.88 14.46 18.76
41 1.22 L66
Total..__.____. | 12,042 267 18.40 5.52 74.48
Douglas-fir:
Class II.._ 820 |
Class IIL 117, 400 .18 .53 .73
Class IV. 971, 641 1.48 4.40 6.01
Class V. 3,086,152 4.64 13.75 18.78
Total_.__.._._... 4,125, 513 6.30 18.68 25.52
Total cormercial
conifer...._.__ 16, 167, 780 .70 3.2 100.00
Lodgepole pine..._..... | 2,001,875 3.06
Juniper end mountain ma-
1, 537, 700 2.35
1,039, 005 1.58
1, 233,465 1.88
86, 380 .10
39,905 07
v
Total other than
commercial conifer | 5,918, 330 9.04 26.80 ...
All forest types. -| 22,088, 110 33.74
Nonforest types...... -| 48,373,830 66. 26
Grand total.....____. 85, 459, 940 100.00 ||

1 Deforested areas, types 354, 35B, and 37, were classifled as to site on
the basis of original type; some lodgepole pine type arcas were assigned
ponderosa pine or Douglas-fir site qualities; and some deforested burns
and Insect-killed areas were included in the lodgepole pine, subalpine,
western juniper, or noncommercial rocky areas,
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Saw- Timber Volume

The region’s saw-timber volume, in millions of
board feet, log scale, Scribner Decimal C rule, is
given in table 9 and figure 18 by species and owner-
ship and in table 10 by species and forest-survey
unit. Table 11 summarizes saw-timber volume
data on commercial forest land by broad type and
ownership class.

Practically all of the total volume of 127.1 bil-
lion board feet is conifer. Eighteen conifer and
4 hardwood species were found of saw-timber
size and quantity. Approximately 87.7 billion
board feet occurs in Oregon and 39.4 billion
board feet in Washington.

Ponderosa pine is the most widely distributed
conifer in the United States. In saw-timber vol-
ume it ranks second in the country, exceeded only
by Douglas-fir. In this region it is the preeminent
timber species. The wood is moderately soft,
light in weight, fine grained, and easily worked.
Its excellent properties make it valuable for inter-

jor finish, sash and doors, and boxes. It is also
used for sheathing, small dimension, and siding.
Four-fifths of the 81.5 billion feet of ponderosa
pine in the region is in Oregon. Approximately
two-thirds of the total volume is publicly owned
or managed, a situation almost the reverse of that
in the Douglas-fir region where nearly two-thirds
of the Douglas-fir volume (7), the most important
species, is privately owned.

Douglas-fir is second in point of volume. As al-
ready noted, this species fails to attain the size or
quality here that it does west of the Cascade Range,
and consequently it is restricted in use to common
boards, dimension, and small timbers, for which,
however, it answers satisfactorily. Only in a few
localities near low summits of the Cascade Range
do Douglas-fir trees produce the highly prized fine-
grained “yellow fir” typical of the west side of the
summit. Approximately three-fifths of the Douglas
fir volume in this region is in Washington.

Western larch volume totals 6.7 billion board

TABLE 9.—Volume of timber, log scale, Scribner rule, in the ponderosa pine region, by species and ownership class, 1936

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

Federally owned or managed
Public domain National forest
Species Private | State | County| MUt e Rail- | Re. Total
Indian 5 road .
land | Avail- | G0 | from | Avail- | Reserved|
grants | able for| “;o- g!| ablefor | from
cutting pend- cutting | cutting
ing

Ponderosa pine. . _.. .| 27,214.4 | 1,618.0 | 378.5 7.8 (14,0480 143.4( 770.5| 345.3 | 168.3 | 35618.5 279.8 | 81,480.5
Sugar pine_._.__ 386.0 58 |ceennnn 179.8 34.8 Gt Berrestis .5 128,7 .6 786.5
Western white pine. 5 70.0 51 ™ |- 47.6 7.1 .2 32.0 6.6 568.3 58.9 795.8
Lod; le pine.. 5 135.8 219 L9 @ 33.0 -4 3.4 10.9 30.8 772.7 104.6 1,115.4
Douglas-fir... 4,662.8 712.7 | 161.4 7.4 1,99.2 61.0| 126.8 | 262.0 4.2 10,120.5 400.2 | 18,518.2
Western redcedar. ... 39.0 1.4 .3 18B.3 [ 4 181 .. g 144.2 12.0 228.7
Alaska yellow-cedar. .2 .1 .8 23.7 3.3 30.0
California incense-cedal 120.3 L1 W3 47.4 49.6 -7 221.6
‘Western hemlock._ .. 280.4 6.4 S 7.4 5 . 783.5 85.3 1,244.3
Mountain hemlock. 85.5 2.4 1.9 207.9 ... 102.2 | 166.7 | 1,948.1 222.8 2,737.5
‘W hite fir and grand fir 1,856.3 53.6 20.3 3.9 616.1 45.0 15. 4 2.3 22.1 3,606.4 92.2 6,357.6
Noble fir and Shasta red fir N 84.9 47.7 3.3 6.1| 198.6 752.7 123.1 1,286.3
Pacific silver fir. = 31.0 .6 |- @ 1,629.2 276. 1 2,506.7
38.5 5.8 .1 7 115.2 |- ® 4019 115.2 698.2
1,132.0 266.2 62.5 L6 683.7 |. 62.7 4,327.5 114.8 6,687.6
127.6 41.9 3.9 .8 96.0 2.5 . 1,343.3 700.3 2,855.4
B - N O R . . . .1

Bigleaf maple. ® [ @
Northern black cotf 43.5 .7 .1 @ 4.8 -5 7 18.2 2.4 80.4
Aspen. .. 2.3 e Perrreed Faerrren P 1 (RN 2.4
Total ... . 36,662.6 (32,741.1 | 631.4 22.116,058.0 | 361.7 | 987.4|1,196.0 | 603.5 ) 62,237.1 | 2,502.3 | 127,093.2

1 Orater Lake National Park, 3 Less than 50M board feet.
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TABLE 10.—Volume of timber, log scale, Scribner rule, in the ponderosa pine region, by species and forest-survey unit, 1936
[In million board feet—i. e., 000,000 omitted}

Eastern Washington Eastern Oregon
5 Region
Species North North D
Chelan- | Yakima ort] ort! es- South | pyoroth total
0 i Blue Total Blue chutes Blue Total
Colville | River [yc= 58, Mountain| River |Mountain| Flateau
Pondeross pin 8,207.8 | 7,453.0|  304.7 | 16,055.5 | 6,003.7 | 15,226.1 | 17,321.0 | 26,884.2 | 65,435.0 | 81,490.5
Sugar pine 13,8 foeeeee. 722.7| 7365 736.5
Western whif 1 . . . | 128.7 25| 226.4| 3508 795.8
Lodgepole pine 172.8 | 237.8 3.6 4242 6.3 148.6 649 | don4| eon2| 11154
Douglas-fir. ,336.8 | 5,233.1 180.6 | 10,750.5 2,272.2 | 1,949.6 | 1,188.3 | 7,767.7 | 18,518.2
Western redcedar- . 127.5 223.3 5.4 28,7
Alaska yellow-cedar_ .6 2.5 .5 30.0
California incense-cedar ... _.....o...o.._..._|.__._____| [N IR 221.6 221.6
Western hemlock. . 3624 | 6567 1,019.1 [.. 25,2 1,243
Mountain hemlock. 226,11  796.1 . 1,022.2 3 ) 3| L,7m63 | 2,715 limit -
White fir... o7.7| 759.2 1,050.2 | 1,262.2 | 8042 | 9642 2,276.8 | 5307.4 | 6,357.6
Noble fir__. 35.6 35.6 . 1,286.3 merc
1,596.8 |- 2,475.8 . 2,506.7 “sider
209.4 529.2 9.8 33.8 03] 169.0 698.2 .
1,222.4 166.0 | 3,507.5 | 1,685.7 1,286.0 [ ... 3,180.1{ 6,687.6 n n¢
366.4 65.6 | 1,790.5| 344.6 114.9 32.8| 5649 23554 near]
Red alder 1) 21 5I
Bigleaf maple. 0] 0] :
Northern black cottonwood 33.5 2.3 .6 63.4 ] . 80.4 - Econ
Aspen - 5 2 IS (SRR IR L7 17 2.4
Nt
Total... 10,286.8 | 15,080.2 | 1,046.3 | 30,413.3 | 11,844.8 | 20,645.3 | 21,6910 | 33,498.8 | 87,679.9 | 127,003, 2 made
1 Less than 60 M board feet. ]?OUS
. situa
feet, more than half of which is in Washington. all s
36 . .1 . .
L PRIVATE i The wood is of moderate durability, weight, and whit:
strength. It is used locally for posts and poles and poses
cut in limited quantities for siding, common lumber, ally
and timbers. Larch also makes satisfactory heavy- occu
duty and finish flooring. Al
Of the 6.4 billion feet of white fir more than four- ber \
2 fifths occurs in Oregon. It is cut in small quantities and
N -
3 . cipal
%‘ [ PaTIONAS T TaBLE 11.—Saw-timber volume on commercial forest land,! by }l:
N e broad type and species class, 1936 wher
e [In billion board feet, i. e., 000,000,000 omitted] exter
g o - comt
Q onderosa pine .
3 o : timb-
. T
b State and species types | Total para
old Second
growth | growth low
27
- OTHER -
Eastern Oregon: i
18 LG Ponderosa pine. 62.9 20| 8.9 Cubi
. All species. . .- 72.9 2.2 10.8 86.9 Cu
9 Bastern Washington:
. Ponderosa pine_ - 14.6 L3 R 15.9 cause
o e B All species 10.4 14 16.8 37.6 form
PONDEROSA  DOUGLAS- BALSAM WESTERN OTHER Region total:
R FiRs LARCH  SPECIES Ponderosa pine. 8 380 2.8 volu
All species.._... 92.3 3.6 21.6 123.5 cubic
Fioure 18.—Volume of saw timber in the ponderosa pine region, 1 Includes all unreserved commercial conifer land. Excludes volume by o
by species and ownership class. in ial and ti type. perce
more

28




Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

Region
total

81,460.6
736.6
795.8

1,115.4

18, 618.2

228.7

30.0
221.6
1,243
2,737.5
6,357.6

lington.
ht, and
sles and
lumber,
- heavy-

an four-
1antities

land,} by

64.9
85.9

15.9
37.6

80.8
123.5

des volume

per unit | of volume, is the
ble spec1es in the region, but 1ts scant

sash and doors, and many specialty uses.

niow of litle commercial significance by reason of
imited quantity, unsuitability of the wood for com-
E Ii}:‘rcial use, or inaccessibility. At one time con-
“ “siderable quantities of ““cedar” poles were produced
“in northeastern Washington but the supply is now
' nearly exhausted.

- :Economic Availubility
No classification by economic availability was
; made of the saw-timber volume, as was done for the
¥ - Douglas-fir region (7), owing to the very different
§ - situation prevailing. In the ponderosa pine region,
. ,all species except ponderosa pine, sugar pine, and
" white pine may be considered for all practical pur-
* poses as being low in economic availability. Usu-
ally these species are not logged except when they
occur in mixture with the pines and often not then.
Although the quality of ponderosa pine saw tim-
ber varies considerably, the range in size, quality,
and location is not comparable to that of the prin-
" cipal commercial species in the Douglas-fir region,
where several large navigable bodies of water and
extensive areas of rough mountainous topography
combine with wide variation in size and quality ‘of
timber to give to some Douglas-fir stands a com-
paratively high value and others a comparatively

low value.

Cubic Volume

Cubic measure is seldom used in this region be-
cause practically all material utilized is in sawlog
form. Since interregional comparisons of timber
volume, however, can be accurately made only in
cubic feet, cubic volumes were computed (table 12)
by ownership class and species. Of the total, 80
percent is in sawlog-size trees (12 inches d. b. h. or
more), 10 percent is in understory trees in saw-

462119°—42——3

The remaining conifers and the hardwoods are

Ownerslzzp qf Forest Resourves

One of the characteristic features of, the forest
situation already noted is the large proportion of
the forest resource in public ownership. ' Unques-
tionably this has had a stabilizing influence on
forest-land management and a restraining effect on
forest exploitation. Continuity of tenure, including
a consciousness of the public interest in all forests,
is the key to sustained-yield management of forest
resources in both public and private holdings.

Private Ownership

Approximately 32 percent of the commercial
forest land and 29 percent of the saw-timber
volume is in private ownership. This disparity
does not denote that the private land is less. pro-
ductive or the timber on it smaller or more scat-
tered. Actually the reverse is true. But most of
the cutting has taken place on private lands and
consequently a larger percent of the area of sécond-
growth and deforested lands is privately held.
About 56 percent of the private forest land supports
ponderosa pine saw-timber stands, 15 percent pon-
derosa pine second growth, and 7 percent other
conifer saw timber. Very little other conifer
second growth, lodgepole pine, and noncommercial
land is privately owned.

Approximately a third of the total ponderosa
pine saw-timber volume remains in private owner-
ship, despite heavy cutting for two decades. About
three-quarters of the privately owned saw timber
is ponderosa pine and a large part of the remaining
volume is in species growing in pine stands as a
minor component of the forest.

The concentration of the most productive land
and best timber in private hands carries an added
responsibility to conserve this valuable resource
through management for continuous production.
Private owners are aware of this responsibility
and some are making a conscious effort to fulfill
their obligations. Unfortunately private action
toward resource management is not universal and
sustained-yield practices have made slight head-
way on private lands.
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TasLE 12.—Cubic volume of timber,1 in the ponderosa pine region, by spegies and ownership class, 1936
[In million cubie feet—i. e., 000,000 omitted)

Federally owned or managed
Public domain National forest
Specie Private | State | County Munic- Re- j Re- Total
ipal vested | Avail- [ Rail- | served Re-
Indian | land | able | road | from |Available| served

grents | for | selec- | cut- r from

cutting| tion | ting? | cutting | cut-

pending ting
Ponderosa pine 5,362.2 | 321.2 76.6 1.5 2030.9 21.6 | 154.8 67.5 32.0| 6,932.2 5.3 | 15,960.8
Sugar pine_.._ 74.0 11| @ . 34.8 6.8 e .2 25.2 1 1421
‘Western white pine. 215 2.1 1 ® 14.4 18 .1 8.9 1.8 152.3 15.7 218.7
Lod le pine_ 278.4 65.3 9.6 -4 148.2 18 31.2 7.9 20.5 | 1,447.0 | 125.5 2,144.8
Douglas-fir. 185.4 49.5 17 553.8 13.0 40.5 68.1 10| 27524 103. 6 5017.1
‘Western redcedar. 16.1 2 48.1 4.4 82.0
Alaska yellow-cedar. .3 7.3 .9 9.5
California incense-cedar 31.5 18.7 L2, 59.2

‘Western hemlock . _ 68.5 164.8 16.6 274.4 -
Mountain hermlock 19.6 417.3 | 4.7 506.2
‘White and grand fir.. 600. 4 1,366.2 4.8 2,201.2
Noble and Shasta red fi 18.3 165.8 26.6 282.9
Pacifiesilver fir__....._ 80.8 2.0 1| 367.6 57.7 556.2
Alpine fir__._ 15.0 19 1 .2 136.0 34.3 222.4
‘Western and alpine larch_ 309.5 83.4 16.5 -4 | 11750 33.5 1,813.8
Engelmann spruce. 57.5 17.9 2.7 -3 473.0 | 179.4 780.2
8 : @ 22 .4 4.8
‘Bigleaf maple. . .2 ®) [C T PO .1 ® .3
Northern black cottonwood.. 10.5 .2l O ® 4.0 .5 8.7
Aspen... _________ .1 2.0 ® 8.5
.5 111
.3 262.4
18
®
Total . eemmccecacaceoeoo.| 8,302.9 (1698.1( 183.6 5.8 4,236.9 79.6 | 392.7 | 201.3 | 152.1|15666.6 | 746.3 | 80,755.9
|

! 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 limbwood.
? Crater Lake Nationsl Park.

3 Less than 50 M cubic feet.

¢ Includes 0.1 million cubic feet of ponderosa pine and some lodgepole pine, white and grand fir, and Sierra juniper reserved from cutting.

National-Forest Ownership

The national forests, as in other parts of the West,
were originally created from the public domain.
Although they contain practically all of the inac-
cessible mountainous areas and noncommercial
forest land, they also contain vast areas of high
quality timberland. Alienation had not advanced
so rapidly prior to their creation as in the Douglas-
fir region. In recent years the national-forest
areas have increased by exchange and purchase.

Sustained-yield principles govern the manage-
ment of the national forests, and cutting on each
operating unit is limited to the maximum specified
in the working plan. Administration of national-
forest timber sales makes adequate provision for
protection of growing stock and for prompt regen-
eration. Disposal of national-forest timber is co-

30

ordinated wherever possible with private operations
to encourage sustained-yield practice on the part
of private owners. ’

Actual cutting on most national forests has been
less than the sustained-yield capacity owing mainly
to lack of a market. Cutting of the more inacces-
sible national-forest timber will be deferred until
the private timber supply is diminished. Eventu-
ally cutting will probably be extended to all the
commercial timber areas of the national forests.

The national forests contain approximately half
the region’s forest land and saw-timber . volume.
Approximately 737,000 acres of forest land support-
ing 2.6 billion board feet of saw timber is reserved
from cutting for one reason or another. Generally
speaking, the reserved timber is remote and in-
cludes very little ponderosa pine. A large part of it
is in little used species. '
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This. group includes unappropriated public do-
1, Federal lands designated for selection as rail-
-road grants but not yet patented, and reserved
i ds. - The latter category includes Crater Lake
National Park, national monuments, wildlife ref-
~: "uges, and military reservations.

"."The unappropriated public domain totals 1.2
‘million acres but more than half this acreage is in
_ “Jumiper type and is chiefly valuable as grazing land.
"“The total saw-timber volume on public domain
", lands is 1.0 billion board feet, mest of which occurs
- ‘on'scattered parcels on the fringe of the commercial
_timber zone.

" Indian Ownership

' Approximately 2.6 million acres of forest land
-and’ 19.1 billion board feet of timber-is on Indian
e land a class of ownership that is a major factor in
‘the forest situation. Roughly two-thirds of the
Indian-owned timber in the country is in this
region. This timber compares favorably in quality
and value with privately owned timber and more
than three-quarters of it is ponderosa pine.
. The Indian timberland is managed under the
direction of technical foresters in much the same
manner as the national forests. Cutting on the
Klamath Reservation, the largest in the region, has
advanced rapidly, partly because of the necessity of
salvaging large quantities of timber which were
seriously jeopardized by pine beetle epidemics and
partly because of the accessibility of the timber to
an active market for stumpage. There has been
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ions and only modcrate cuttmg on
the Colvﬂle Reservatmn.

State merxhip

The total volume of State-owned saw timber is
2.7 billion board feet, practically all of which is in
Washington. A little more than half of this is
ponderosa pine. With the exception of one area in
Yakima County, State holdings are usually scat-
tered, an obstacle to effective management. How-
ever, Okanogan County, an extremely large county,
has a total volume of nearly 1 billion board feet of
State-owned timber, and Klickitat County, a small
county, has nearly 0.5 billion. Practically all of
this timber is on land granted by the Federal Gov-
ernment to finance education and internal improve-
ments; such timber is sold at public auctlon in small
parcels.

County and Municipal Ownership

Although the counties owned 0.25 million acres of
forest land in 1936, the volume of the saw-timber
stand was but 631 million board feet. Generally
speaking, these forest lands rank low in timber pro-
ductivity. They occur in scattered parcels too
small to qualify as independent operating units and
must be integrated with adjoining properties for
efficient management. No counties have taken
positive steps to manage their forest lands; instead
a policy of disposal and attempted restoration of
this land to tax rolls has been followed. Obviously,
since these lands came into possession of the counties
through tax forfeiture, such policies cannot be
successful.

Municipally owned forest land consists of a few
small watersheds and is not extensive enough to be
of any regional significance.
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ting, forest insects, fires, disease, and wind
throw. The rate of drain was determined
séparately for ponderosa pine and for all other
species combined. Determination of depletion of
ponderosa pine on account of cutting, fire, and
insects was based on past records covering a recent
and representative period. For depletion due to
disease and wind throw, since no reliable records
were available, rates were estimated. For species
other than ponderosa pine, records of cutting and
" fire depletion were available, but insect, disease,
and wind-throw depletion had to be "estimated
for these other species.
The drain on stands of saw-timber size was cal-

DEPLETI ON involves the drain caused by cut-

culated in board feet, log scale, Scribner rule, and

that on smaller sizes in cubic feet.

Cutting Depletion

From the beginning of settlement by white men, ;
cutting of the forests has kept pace with - the

economic growth of the region; the forests furnished
building material, fuel wood, fence posts and rails;
for domestic development, later ties and timber for
the construction of railroads, and finally sawlogs
for a huge lumber industry.

Detailed statistics for the years prior to 1925

not available, but Bureau of the Census records of ' -

ponderosa pine lumber production in Oregon and:
Washington from 1899 to 1924,
Forest Service estimates for the 3 preceding decad
show the trends in eastern Oregon and eastes

Washington, since practically all of the ponderosa .

pine lumber was milled there (fig. 19).
Lumber cut prior to 1889 was

. \ / During the World War production
soared, especially in Oregon, fell off

slightly in 1921, only to increase
again rapidly up to 1929, after which

it declined sharply. In 1935 the
downward trend was arrested and

BOARD FEET (MILLIONS)

in 1939 an all-time high was
attained.

\/\—

200

Since 1925 the Forest Servnce,‘ in
cooperation with the Bureau of the

I
ol

Census, has compiled annual sawlog
cut by species and counties in the
ponderosa pine region and it is

1869 1879 1889 1895 1904 1309 1914 1919
duction in Wachis

F1GURE 19.—Trend of pond. pine p in W

all of which was from the eastern portions of -the two States.

7908 to 7936.)

1924

and Oregon, nearly
(7869-89, Forest Service
estimates from Census totals; 1899-1924, Census figures, with 5-year avérages from

1929 1934 1939 . . .
largely- upon this statistical record

for the period 1925-36 that cut-
ting depletion is based. Statis-
tics of the estimate of cutting
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together with

small averaging less than 100, mil-
\ ) / lion board feet annually. From;
1889 to 1915 it was fairly stable.

/
/
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Posts’

Mbiard | Mboard
Jeet Jeet
128,298 | 33, 086

__________________________ 124,082 [ 16,179
3,811 | 14,528

M board | M board | M board
feet © feet " feet

10 ‘3,14
270 | 06| 1,00
4| 02

251,101 | 67,608 765 20 7,670
81,782 | 29,085 10 6| 226! 131 123 128
River 231,687 | 23,051 738 | 266,326 507 104 . 101
18outh Blue Mountain 109,000 | 22,233 8 1 L7 | 129 47 306 553
KIgingth PIAtest. .o oeeoococreeicomemens 416,479 | 12,125 3 31 635 | 429,308 18 pt] 130
7 Total. .. 838,808 | 87,394 5 88| 5377 03,788 72 736 1,607
“Beglon otal. - oeoceonleemreceneeneeeeneas 1,000,080 | 165,087 806 27| 13,047 | 1,269,286 1,312 017 2,220

€D for . iData inr sawlog production are averages for the period 1925-36; other data are for 1930 only.
wldgs . "' 2 Flgures given are log scale, based on Scribuer rule.
# In addition to the quantities 6f material shown under this heading, considerable quantities of slabs, edgings, mill waste, and sawdust were used as
'5 are T
rds of depletion, given in table 13, account for an average point for the period. During 1937 production
n and of 1.26 billion board feet in trees of saw-timber size reached 1.6 billion board feet, dropped to 1.3 in
with'. and 2.2 million cubic feet of small trees removed 1938, but advanced to an all-time high of 1.8
sades, anfivally from the forests as sawlogs or as minor billien in 1939.
astern .products, such as fuel wood, fence posts, poles, Approximately 77 percent of the average annual
lefosa and piling. The portion of the tree left in the forest sawlog cut was in Oregon. The trend in this
by cutting operations was not included since the State followed very closely. that for the region, the
) was " saw-timber inventory statistics and growth calcula- peak being reached in 1936 and the low point in
) mil- tions included only the usable portion of the tree. 1932. In eastern Washington the peak was
From The annual output of sawlogs was classified by reached in 1929, at an 18 percent increase over .
table. species, State, and forest-survey unit, and that of the 1936 cut. Figure 20 shows the average
action “the minor products by item, species, State, forest- annual sawlog production in the region during
‘el off survey unit, and size class of the trees from which 1925-36 by forest-survey unit.
crease " the material was cut, whether of saw-timber size The Klamath Plateau unit led during the period
which (11.1 inches d. b. h. or more) or of less than saw- in the volume of sawlogs produced, reaching to
5 the timber size. nearly half of the average annual output in Oregon.
d and . The unit contains two of the most active lumbering
was Sawlog Drain centers in the region, Klamath Falls and Lakeview.
The 1.1 billion board feet of sawlogs produced Large-scale lumbering began in the Klamath Falls
ice, in annually during 1925-36 (table 14) amounted to district about 1924 and in the Lakeview district in
of the about 87 percent of the total cutting depletion. 1929. By 1936, the end of the period studied, pro-
awlog The cut was large during the first half of the 12- duction exceeded 600 million board feet and was
in the year period; in only one year, 1927, did the volume still increasing. Because of the large supply of
it is fall below 1 billion board feet and in 1929 1.4 accessible ponderosa pine timber in the unit the
zecord billion was cut. A decrease in the second half of output of logs will probably average over half a
t cut- the period reached a iow of 565 million board feet billion board feet annually for the next two
Statis- in 1932, but subsequently a rapid rise carried the decades, unless restrictions in the sale of Federal-
utting

total to 1.5 billion board feet in 1936, the high
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owned and Indian-owned timber and the adoption
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TasLe 14.—Average annual sawlog production (M “board Jeet Scribner log scale), ponderosa pine region, by species, 1925-36 , owing to
- - - . Grant Co
West- West- [ West- 2
. Pon- | Doug- West- Engel- | | In gene:
Forest-survey unit derosa | las- | | ern Bﬁ’i‘;",m E;;]i%:l' mann | ‘o0 | S8 | Total . gen
pine | fr (FE%| larch spruee | godr al ook varied litt
i none was
Eastern Washington: the Orego
Chelan-Colville_ - 108,757 | 10,043 | © 10 | 2,641 630 | 31| 286 |.......| 128,208 s ,
Yakima River.... 83,049 | 37,871 | 416 46| 1,410 482 | 808 | 124,082 again rea
North Blue Mountain . 2,836 | 333 | 64 160 [..o.oo... Y - | 3801 Ponderc
L T R 104,642 | 40,147 | 428 | 3,151 | 2,200 |.._____. 40| 78| s08| 25,101 average §
Douglas-fi
Eastern Oregon: I
North Blue Mountain. . 70,877 | 5241 | 104,82 81,782 Oregon a1
Deschutes River_ ... 231, 298 324 12 [ .| 281,687 cut was of
South Blue Mountat 105,405 | 1,908 7] 1,317 109, 000
Klamath Plateau 309,605 | 9,055 | 130 (... 416,479 ever, 77 p
- able quai .

L S 807,275 [ 17,618 | 159 | 6,130 | 2,374 | 4,877 52| so4 | ... 838,808 Vakima R
Region total.. ... 1,001,917 | 66,665 | 585 [ 9,200 | 4,583 | 4,877 92| 1,212 | 808 [1,000,089 Of the :
approxim:
! Includes 2 M board feet of lodgepole pine in Chelan-Colville unit.  Includes all species of Abies. rivate N o

3 Includes 504 M board feet of California incense-cedar in Kiamath Plateau unit. P
lands, 11
of a sustained-yield plan by some remainder
L of the larger private operators owned rev

reduce the cut appreciably.

: In 1939 annual sawlog drain in Fuel Wood
this unit totaled nearly 750 mil- " Live tin
lion board feet, practically - all item of cu
ponderosa pine. prised abo

In the Deschutes River unit, 15 shows
the second in volume ‘of sawlogs forest-surv
produced, large-scale operations was cut E
N . .
Q2 began about 1916 in the Bend dis- smaller tr
N trict and reached a peak in 1925
~ . e
N when approximately 345 million
A
N board feet was cut. Although
ld,' this record was closely approached
: in1929, production remained fairly
;§ stable during the period 1925-36.
Q It -is doubtful whether the cut will Eastern Washi
ever again reach the 1925 figure, Chelan-Co
but it will probabl h o
ut it will probably average ahout North Blu
a quarter billion annually for a
Y Total.
considerable time. As in the Klam- -
ath Plateau unit, the cut may Eastern gmgﬂ’
H North Blu
be considerably reduced through Deschutes
adoption of sustained-yield man- South Blu
Klsmath
agement by the larger operators
o /% A % : gement by the larger op
and limitation in the sale of Fed- Total....
. CHELAN-  YAKIMA  NORTHBLUE DESCHUTES SOUTHBLUE  KLAMATH N N
COLVILLE  RIVER  MOUNTAIN  RIVER  MOUNTAIN  PLATEAU eral-owned timber. Production Reglon t
in the South Blue Mountain unit
Froure 20.—Auverage annual sawlog production in the ponderosa pine region in 1925-36, showed a large increase during ! In additic
: by forest-survey unit. the latter part of the period, ! Flgures gi
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e Oro:gon units and in none was the 1929 volume
again reached.
Ponderosa pine constituted 92 percent of the
. f average sawlog output during the period and
Douglas-fir made up the bulk of the remainder. In
. Oregon an even greater portion, 96 percent, of the
- cut was of ponderosa pine. In Washington, how-
ever, 77 percent was of ponderosa pine, a consider-
able quantity of Douglas-fir being cut in the
"Yakima River unit.

Of the region’s total output during the period,
approximately 72 percent was cut on lands in
private ownership, 15 percent on Indian-owned
lands, 11 percent on national-forest lands, and the
remainder principally on State lands and Federal-
owned revested grant lands.

123, ims )
124,082
3,811

Fuel Wood

Live timber cut for fuel was the second largest
item of cutting depletion from 1925-36 and com-
prised about 13 percent of the total volume. Table

15 shows the production of fuel wood by State,
forest-survey unit, and species. Since fuel wood
was cut both from trees of saw-timber size and
smaller trees, these two classes are shown sepa-

"in' 1930 by H. M. Johnson and an estimated annual

was hased on'a study of minor forest products made -

per capita corisumption of live forest fuel wood for
both urban and rural areas. . Per capita consump-
tion was higher in thg: rural districts than in urban
districts, since large quantities of slabs, edgings, mill
waste, and sawdust were consumed for fuel in the
cities. In Washington a considerable amount of
coal was used in both urban and rural localities.
Data on the amount of dead timber utilized for fuel
were not compiled, since this use does not constitute
depletion of the timber inventory. However, in
some localities much of the fuel wood is cut from
timber killed by insects, fire, or drought. Prac-
tically all of this dead material is of lodgepole pine
and ponderosa pine; both species are considered
excellent fuel. Another source of fuel wood not
constituting a drain on the timber supply is pon-
derosa pine limbwood resulting from logging opera-
tions.

Of the total annual production of fuel wood of
155 million board feet from trees of saw-timber
size, and 1.3 million cubic feet from smaller trees,
56 percent was produced in Oregon and 44 per-
cent in Washington. Practically all of the wood
was used in the locality in which it was cut.
Ponderosa pine, as the leading species, constituted
69 percent of the total volume. Douglas-fir and
western larch were cut extensively throughout

TABLE 15.—Production of forest fuel wood in the ponderosa pine region by State, Sforest-survey unit, and species 1

From trees of saw-timber size 2

From smaller trees

Forest-survey unit

Western | ¢y Other Total

Ponder- | Douglas- | Western | Other
fi larch i Total juniper species

o0sa pine r arc species

M board | M board | M board | M board | M board | M cubic Mfcubic M cubic | M cubic
t

Eastern Washington: feet Seet Jeel Jeet feet Jeet feet feet Jeet
Chelan-Colville. ... ... ______ 16, 009 9,355 5818 1,904 83,986 |..._._____. e 343 343
Yakima River___ - 13, 941 5,200 25 13 19,179 108 2 110 H
North Blue il 8,631 2,517 1,897 483 14, 528 - 87 | 87 ‘
Total ... 40, 481 17,072 7,740 2,400 67,693 |..__._____ 108 432 540
Eastern Oregon: ‘
North Blue Mountain._ ... " B 19, 287 5,702 4,088 8 29, 085 SR 5 i
D River___ - 20,308 3,843 B 23, 951 507 i
South Blue Mountain .| 20,513 994 22, 233 247 g
Klamath Plateau_. 10, 755 1,370 12,125 18
Total oL 70,893 11,709 4,784 8 87,304 651 101 20 772
Region total. . 111, 374 28,781 12,624 2,408 | 155,087 651 209 452 1,312

! In addition to the volume shown here, considerable quantities of slabs, edgings, mill waste, and sawdust were used for fuel.
3 Figures given are log scale, based on Seribner rule; 1,000 board feet is approximately equivalent to 130 cubic feet.
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TA;;LE 16.—Production of round and split fence posts in the ponderosa pine region by Stale, forest-survey unit, and :pé:ig; of pbndn
i - g X : - from eas
N Jo From trees of saw-timber size ! From smaller frees
Forest-survey unit Californi ) Insect
Western | Western | Douglas- | Pond alifornia : - | Si :
gsitn | Viearn | Doygie | Fondere | o omers | it | Jpdser | Soma | o
: . Natur:
. M board | M board | M board | M board | M board | 8 board | M boara M cubic | M cubic | M cubic sects, di
Eastern Washington: Jeet Seet Seet Jeet Jeet feet Seet Seet Jeet Seet B ts i
Chelan-Colville_ 1,603 | 1170 334 100 |- 67| 3,17 36 36 InsCe
Yakima River... 954 700 256 6 21 1,904 2 2 records -
North Blue M 1,221 610 610 61| 2,502 19 119 s
| : limited 1
T2 U 2,457 | 3,001 | 1,100 LY e | 7,670 182 .. 182 forest in;
Eastern Oregon: . of the r
North Blue Mountatn 996 560 569 42| 2,27 92 31 12 pine, be
D River. ... 131 164 164 A8 (.. 33 738 35 159 104 feq i
South Blue Mountain 108 314 314 63 1,728 68 238 306 species 1
Klamath Plateau. __. 81 15 404 35 635 | - 87 7 12 econorni -
Total_..._.. 1 2197 L128| 1,284 04 23| 53 22 503 735 In O
Region total. 2,588 | 5288 | 237 208 04 42| 13,047 a4 503 017 the host
+ Figures given are log scale, based on Seribner rule. b?ede ¢
G pine be
most of the region. Of the other species, consider- extensively in the Chelan-Colville and Yakima - engrave:
able quantities of Sierra juniper were used in parts River units and somewhat less in the Deschutes liators—
of the Oregon units, where it is often the only supply River unit. Large quantities of split posts were . “Blake) :
of wood readily accessible to ranchers. Small cut from western larch in all of the units-except Felder).
quantities of oak were cut in the Deschutes and the Klamath Plateau. The use of California far the
Yakima River. units. incense-cedar, another desirable species, ‘was - Althor
" Feice P limited to the Klamath Plateau unit. The great- that th
L2 ks est number of round posts were made from Sierra present
Since a large percentage of the fence posts are juniper, a very durable wood, although its use is uous  re
cut by ranchers for their own use, it is difficult to limited to the Oregon units. Lodgepole pine, lacking.
determine. accurately the average annual produc- because of size and ease with which it can be epidemi
tion, but in the period 1925-36 fence posts are esti- worked into posts, was utilized in all units. activity
mated to have made up about 1.5 percent of the total Fifty-five percent of the average annual volume agenciet
volume of cutting depletion. Data on production of posts produced was cut in eastern Oregon and reached
of round and split posts (table 16) were obtained 45 percent in eastern Washington. Sixty-five per- Since
from the 1930 study of minor forest products and cent was cut from trees of saw-timber size and 35 . Quaran
the yearly- number of post replacements was percent from smaller trees. beetle 1
compiled on the basis of a fencing-acreage ratio . Klamat
for the farms of the region and an average post Other Minor Products annual
life expectancy of 12 years. Allowance was made Small quantities of poles and piling were pro- region
for posts imported into the region, an estimate of duced during the period 1925-36, principally in Bureau
which was obtained in the 1930 study. Most of the Chelan-Colville and Yakima River units. The Forest
the posts imported were utilized in the large agri- bulk of the poles produced were of western red- private
cultural districts not readily accessible to forested cedar; a small quantity of California incense- of depl
areas. cedar poles was cut in the Klamath Plateau unit. - surveys
The species and size of timber from which the The piling was of western redcedar, Douglas-fir, coveriny
posts were cut depended almost entirely on what and western larch. sentativ
was available, since in each unit there is one or Other minor products, such as railroad ties, past tw
more specigs suitable for post production. Western mine timbers, cross arms, and shingles, were cut demic fi
redcedar, one of the most desirable species for for local use, but the volume of each of these - ity of
post material because of its durability, was cut products was negligible. Recently a small volume during
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epletion - ! v
‘¢auses-.of. depletion include forest in-
disease, and wind throw. Of these, forest
s is ‘the only agency for which dependable
ords of loss are available and these records are
limitéd to ponderosa pine., However; in the past,
forést insects have been by far the most destructive
f the natural-depletion agencies, and ponderosa
pirie, because of its commercial value, is the only
species in which losses due to insects are of serious
€conomic concern.

" In Oregon and Washington ponderosa pine is

“the host of two of the bark beetles—western pine

beetle (Dendroctonus brevicomis Lec.) and mountain

~-pine beetle (D.. monticolae Hopk.); several pine
- engraver beetles—species of Ips; and two defo-

liators—the pandora moth (Coloradia pandora

"Blake) and the pine butterfly (Neophasia menapia

Felder). The western pine beetle has been by

far the most active and destructive.
.- Although entomologists are practically certain

that the western pine beetle has always been
present in the pine forests of the region, contin-
uous records of infestations prior to 1911 are
lacking. Since that year there have been three
epidemic periods, each followed by declines in
activity resulting from the action of natural
agencies of control. Peaks of the epidemics were
reached in 1917, 1927, and 1932.

Since 1921, the Bureau of Entomology and Plant
Quarantine has kept a continuous check of bark,
beetle losses on a series of sample plots in the
Klamath Plateau unit. Beginning in 1931, these
annual surveys were extended to other parts of the
region and conducted cooperatively by the
Bureau of Entomology and Plant Quarantine,
Forest Service, Office of Indian Affairs, and
private timber protective agencies. The estimates
of depletion by forest insects are based upon the
surveys for 1931 to 1937, inclusive: Although
covering only 7 years, this period is fairly repre-
sentative of the trend of beetle activity during the
past two decades, since it included a severe epi-
demic followed by several years of declining sever-
ity of attack. However, losses that occurred
during 1932 were the greatest within the knowl-
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" began. in 1931, when climatic and host-resistance

arg, . e
ed activity “of the - western “pine- beetle -

conditions were especially favorable ‘to it, and -
resulted'in a loss of over 5.7 billion board feet of - - -
ponderosa pine during 1931 to 1937, inclisive..
The gross depletion during this period, as esti-
mated by the Bureau of Entomology and Plant
Quarantine, is shown by years in figure 21. The
peak of infestation was reached in 1932, when the
year’s loss totaled nearly 1.7 billion board feet,
a record for the region and greater than the peak
volume. of sawlog production during the period
1925-36. Although the epidemic was region-
wide, the loss was heaviest in parts of the region
which had been practically free of infestations for
many years. This was especially true in the South
Blue Mountain and Yakima River units. In .
parts of the former unit a loss of the entire stand
occurred on tracts up to 10 acres and losses of
15 percent of the stand over large areas were com-
mon. Extremely low. temperatures during the
winter of 1932-33 destroyed a large percentage
of the overwintering broods and brought about a

1750

2

G

BOARD FEET - (MILLIONS).

1931 1932 1933 1934 1935 1936 1937

Fioure 21.—Estimated depletion of ponderosa pine by forest
insects in the ponderosa pine region during 1931-37, inclusive.




50 percent reduction of loss in 1933. This decline
in ‘activity continued in subsequent -years, princi-
pally because more moisture resulted in increased
tree vigor. The low for the period was 377 mil-
lion board feet in 1937. However, in 1938
and 1939 there were increases in the beetle losses
in portions of the region that presage an upward
trend considerably above the 1937 low.

Recently the mountain pine beetle has been
active both in virgin and dense second-growth
stands of ponderosa pine, although volume of
timber killed has been small.

Damage caused by Ips beetles has been confined
principally to sapling and pole stands of ponder-
osa pine and cannot be readily measured. How-
ever, a considerable acreage of small second-growth
pine has been killed in recent years, particularly
in 1934,

TaBLe 17.—Estimated annual gross depletion, log scale, of
ponderosa pine by forest insects in the ponderosa pine region in
1937-37, inclusive, by forest-survey unit

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

= Eastern Washington
Year Region North
Chelan- { Yakima | Blue Total
Colville | River | Moun-
tain

1931 1,025 47 % 2 126
1,688 3 164 3 - 260
844 58 148 2 208
759 = 89 3 115
574 32 2 2 55
457 36 20 1 57
377 32 2 1 80
Total.ooemeeseennn 5724 321 545. 14 880
Annual average. . 818 46 8 2 128

Eastern Oregon

North South
Yeor Blue E:; Blue |Klamath| 0
Moun- | %8 | Moun- | Plateau | *°

River tain

45 200 226 430 900
83 360 480 526 1,428
2% 187 175 248 636
6 164 114 320 644
26 128 107 258 519
1B o101 111 170 400
21 £ 9 u7 317

246 1,220 1,311 2,008 4,844

Annual average. . 35 174

187 ‘ 206 ‘ 892
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Of the two defoliators present that attack
ponderosa pine, the pine butterfly has been the
most destructive and is potentially one of the
worst insect enemies in the region. No outbreaks
have occurred in recent years, but- during the
period 1893-95 the larvae of this butterfly killed
from 20 to 80 percent of stands on 150,000 acres
in the Yakima Indian Reservation.

The pandora moth, the other defoliator, has
been active in parts of Oregon in recent years,
but the last epidemic occurred during 1920-25
in Klamath County. Although the trees defoliated
by this insect are not always killed, their rate of
growth is so greatly retarded as to reduce volume
production seriously.

Practically all the 818 million board feet of
ponderosa pine lost annually through insect activity
(table 17) is attributed to the western pine beetle.
This is approximately 82 percent of the average
annual ponderosa pine sawlog production from
1925 to 1936. Nearly 85 percent of this deple-
tion occurred in Oregon, and the greatest loss
was in the Klamath Plateau unit where annual
depletion averaged 296 million board feet. In
Washington, where the beetles were much less
active, the greatest loss occurred in the Yakima
River unit.

Although nearly all other species in the region
have been subjected at one time or another ‘to
insect attacks, these attacks have seldom reached
an epidemic stage and the volume of any one
species killed annually has not been great. In
recent years the mountain pine beetle has infested
lodgepole pine stands in several parts of the region
but reached an epidemic stage only in Crater
Lake National Park and adjoining national-forest
areas. Control work and low temperatures of the
winter of 1932-33 brought about the cessation of
the epidemic. Western white pine is also the host
of the mountain pine beetle.

The Douglas-fir beetle (Dendroctonus pseudotsuga
Hopk.) has been active in parts of the region re-
cently and killed a comparatively small amount of
Douglas-fir in the Chelan-Colville unit. Some
western larch in this unit has been killed by the
fir flatheaded borer (Melanophila drummond: Kby.)
and western larch roundheaded borer (Tetropium
oclutinum Lec.).
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tack

the' with: the loskes caused by disease and wind throw
the- annual loss:rate of 0.75 percent of the total
saks tand of these specnes was estimated, or 342 million
the.
lled 1 T
cres - Fare Depletion
Although fire causes a much smaller loss of saw
.has “timber than does cutting or insects, it is nevertheless
:1;5: ‘an important agency. Unlike cutting depletion,
" the total loss from fire cannot be measured in
ated board or cubic feet. The outright killing of trees of
e saw-timber size is only a portion of the loss; often
me the greater part is in timber defective because of fire
S of scars, the destruction of immature stands or reduc-
° 0 tion in their stocking, and material losses in the
Y:l[y productivity of the forest soils.
5 ©- The study of fire depletion was based on fires that
age occurred during the 12-year period, 1924-35. From
.olm data obtained from these fires were computed aver-
F;o:; _age annual gross area covered by fire, the area de-
forested, the net loss of saw-timber volume in board
luIa : feet (table 18), and loss in trees 5.1 inches d. b. h.
lcsr; and larger in cubic feet (table 19). Detailed fire-
. depletion data by type and unit are given in
fma supplemental tables in the appendix.
rfion National Forests
Ly The average of 36,000 acres of national-forest
hed land covered by fire annually during the 12-year
s period amounted to 0.33 percent of the total, but
In considerably less than half of this was deforested.
ited Of the area deforested, approximately 40 percent
on was occupied by noncommercial types, 35 percent
s by saw-timber stands, and 25 percent by second-
L growth conifer stands. Less than a third of the
the burned area of saw timber was classed as defor-
vof ested, in contrast to more than half of the area of
= other types in this. class. The noncommercial
group of types includes the lodgepole pine types
uga which are highly inflammable (fig. 22), usually
re- inaccessible, and in the lightning zone. Forty per-
t of cent of the total area deforested was occupied by
me immature lodgepole pine (type 26). Of the saw-
e timber stands, the upper-slope mixture (type 27%)
)y.) was the most inflammable; the ratio of area de-
wm forested to the total area of the type on the national
. forests was approximately two and a half times
in

that of pure ponderosa pine stands (type 20%).
39

" Tanz: 18, Ejtimated. annival. average gnm" fom-t-jlaM :area

* covered by fire, area diforested, and saw-timber volume (log
scale) lost, ponderosa pine yegion, 1924-35 .

Ownership and forest-type groups 4ronof| ested |Umber
area loss
National forest: M board

Conifer saw timber (534, 20, 2034, 20A, | Acres | Acres | feet
20B, 21, 27, 6, 7, 8, 9A, 23, 27%, and 20)..| 16,676 | 5334 | 46,002
Conifer second growth (22, 28, 10, 0B, 24,
2814, 81 30} - - ceeeeeomaaeeoooos 5,307 | 3,860 31
Noncommereial (4, 5, 26, 26, 33, and 38)...| 13,654.[ 6,111 402
Old cut-over aress, nonrestocked, and
previously deforested burns (35A and
37— - .
Hardwood timber (3134 and 31).

T TR 35,720 | 15,304 | 46,435

Other ownerships:
Conifer saw timber (5}4, 20, 2014, 20A,
20B, 21, 27, 6, 7, 8, 94, 23, 2714, and 20)__| 31,876 | 14,956 | 39,528
Conifer second growth (22, 28, 10, 9B, 24,
2836, and 30)_.___..... .| 11,737 | 5,634 627
Noncommercial (4 5, 25, 26 33, and 38) 2if 76,144 | 1,140 90
0ld cut-over arees, nonrestocked, and
previously deforested burns (35A and

3. 981 |
Hardwood timber (3135 and 31)_. 13 ..
L 49,751 | 21,729 | 40,254

All ownerships:
Conifer saw timber (534, 20, 205, 20A,

20B, 21, 27, 6, 7, 8, 9A, 23, 2734, and 29)__| 48,652 | 20,280 | 85,530
Conifer second growth (22, 28, 10, 9B, 24,
2834, and 30)_.. ... 17,044 | 9,403 658
Noncommercial (4, 5, 25, 26, 33, and 38)...[ 18,798 | 7,251 501
Old cut-over aress, nonrestocked, and "
previously deforested burns (354 and

1,088 |..
10 ..

Total .o 85,471,) 37,033 [ 86,680

The 46 million board feet of saw timber killed by
fire and not salvaged was only 0.07 percent of the
total volume of the national-forest saw timber.
Approximately 45 percent was ponderosa pine.
Timber salvaged annually averaged only 370 M
board feet, practically all ponderosa pine.

Other Lands

On lands other than national forest the area
burned over annually averaged 0.45 percent of the
total area of such forest land and the area de-
forested 0.19 percent, or approximately the same
ratio as on national-forest land. Approximately
69 percent of the area deforested was occupied by
saw-timber types, 26 percent by second-growth
stands, and the remainder by noncommercial
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TaBLE 19.—Sur:;may/ of total average annual depletion, in saw timber and in all stands by State and forest-survey unit, depletion ageha)i,
and species group E

STANDS OF BAW-TIMBER SIZE (IN MILLION BOARD FEET)

Cutting Fire Other ! Total ~
Btate and unit Pon- Pon- . Pon- ; Pon-
Other 3 Other Other Other
d;{noza species Total ds;’g:a spocies Total %r;rn%sx: species 4 Total dggg | 'species Total
Eastern Washington: .
Chelan-Colville.. 125.8 35.2 161.0 4.7 34.6 49.3 54.2 83.1 137.8 194.7 | 1529 347.6
Yakima River... 97.1 48.6 145.7 .9 51 6.0 85.5 87.2 172.7 183.5 | 140.9 324.4
North Blue Mountain 13.1 7.7 20.8 SIL | — .1 2.4 4.9 7.3 15.6 12.6 28.2
B 1Y ’ 236.0 9.5 327.5 16.7 30.7 55.47| 142.1 ([ 175.2 317.3 303.8 | 306.4 700. 2
Eastern Oregon:
North Blue Mountain. _..__._..__ 90.7 2.5 18.2 B3 .3 -8 410 43.8 84.8 132.2 66.6 198.8
Deschutes River. 251.8 4.5 266.3 9.2 17 10.9 | 188.7 40.6 220.3 449.7 46.8 496.5
South Blue Mountain. 126.3 8.7 133.0 58 .8 6.6 | 203.8 32.8 236. 6 335.9 40.3 [ - 378.2
Klamath Plateau 410.5 18.8 420.3 10.3 2.7 13.0 | 322.4 49.8 372.0 743.2 | " L1 814.3
‘Total. . 879.3 52.5 931.8 25.8 5.6 3L.3 | 755.9  166.8 922.7 | 1,66L.0 | 224.8 1,885.8
Regiontotal __.________________ 1,116.3 | 144.0 | 1,269.3 416 45.2 86.7 | 898.0 | 3420 | 1,240.0 | 2,054.8 | 5312 2,586.0
- ALL STANDS 4 (IN MILLION CUBIC FEET)
225 7.1 20.6 3.0 2 25.9 10.2 4.3 4.6 35.7 5.3 90.0
17.3 9.3 26.6 .2 17 19 15.9 20.5 36.4 33.4 3L5 64.9
"2.3 L7 4.0 oo 5 1.7 2.2 2.8 3.4 6.2
Total. -] 42.1 18.1 60.2 3.2 2.6 27.8 26.6 46.5 73.1 7.9 89.2 1611
Eastern Oregon: .
North Blue Mountain. g 16.2 4.5 2.7 .2 .2 .4 7.8 16,1 22.9 4.2 19.8 4.0
Deschutes River.... 465.0 1.6 46.5 17 .7 2.4 34.6 1.4 46.0 8L.3 13.6 84.9
South Blue Mountain 5 22.5 19 2.4 11 .3 1.4 37.4 9.0 46.4 810 2| - 722
Klamath Plateau. .__._._______.__ " 73.3 3.6 76.9 2.0 .9 2.9 59.0 15.8 74.6 134.3 20.1 154.4
Total. .. 167.0 1.5 168.6 5.0 2.1 7.1 138.8 51.1 189.9 300.8 64.7 385.5
Region total. .. 198.1 20.6 28.7 8.2 26.7 34.9 165.4 97.6 263.0 372.7 | 183.9 526.6
1 Includes insects, disease, and wind throw. . . s
2 Insect loss in ponderosa pine based on records covering period 1931 to 1937, by Bureau of y and Plant Q Losses from other

causes based on estimates.
3 Losses from all causes based on estimates.
4 Trees 5.1 inches d. b. b. and larger.

types. Ponderosa pine stands occupied about two-
fifths of the area of saw-timber types deforested.
Volume of saw timber killed annually on these
lands averaged 47 million board feet, of which 7
million board feet was salvaged. Volume lost per
acre of saw-timber area burned over was 1.24 M
board feet, whereas on national-forest land the cor-
" responding loss was 2.76 M board feet. Sixty per-
cent of the volume killed on other lands, however,
was ponderosa pine. Practically all of the volume
salvaged was also ponderosa pine.
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Summary of Depletz:on ' c

The average annual loss of ponderosa pine caused
by the other two considerable depletion agencies,
disease, and wind throw, is much more difficult to
calculate. Some of the loss attributed to the west-
ern pine beetle is the indirect result of disease,
which has so weakened the vitality of the trees that
they are highly susceptible to beetle attack. Also,
the estimates obtained in the beetle-loss surveys are
of gross volume and usually include 5 to 15 percent
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‘stands in which the timber is 5.1
~ inches-d. b. h. or more, approxi-
“‘mately 527 million cubic feet (table
19).

.. Assumed Future Depletion

" the most uncertain and also one of

~ Although current drain can be

, "approximately 0.1 percent of
he total stand of ponderosa pine.
The annual ‘drain on stands of
aw-timber size from all causes totals -
nearly 2.6 billion board feet, log
scale, Scribner rule, and on all

In estimating potential growth
rates and future forest inventories

the most important factors is drain.

closely approximated from available
records of sawlog cutting, fire
records, and insect damage surveys
estimates of future drain must be
based on assumnptions. In the sur-
vey these assumptions were made
after- careful analysis of past and’
current rates of drain, present in-
ventory and ownership of timber
resources, capacity of the wood-
utilizing industry, and regional and
Nation-wide lummber . production
trends.

Assumptions of depletion by
cutting and fire were made for
each of three decades, 1936-45,
1946-55, and 1956~65. These are shown in
table 20 by survey unit. Depletion resulting from
‘the natural agencies of forest-insects, disease, and
wind throw were not included, on the assumption
that losses attributed to these agencies are offset
by growth in old-growth stands and allowed for
in computing yield in second-growth stands.

- The estimate of annual cutting depletion for
the decade 1936-45 of 1,745 million board feet
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F320934
FIGURE 22.—A stand of lodgepole pine, type 26, killed by fire.  The present condition of

this area creates a critical fire hazard.

is approximately 39 percent higher than the aver-
age annual cut during the 12-year period 1925-36,
but the trend of sawlog production, which is
about 87 percent of total production, wassharply up-
ward during thelast 4 years of the period. Production
continued to increase in 1937, and the drop in
1938 was still well above the average for the period
1925-36 and more than balanced by the all-time
high in 1939.
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Approximately three-fourths of the cutting deple-
tion during the period 1925-36 was of privately
owned timber. It is assumed that this ratio will
probably hold for 1936-45, but that by the begin-
ning of the second decade many of the operations
in privately owned ponderosa pine will be cut out.
The cut of publicly owned and Indian timber will
probably increase during the second decade, but
since such timber is not avajlable for unrestricted
cutting the increase will not offset the decrease
in cut of private timber. It is therefore es-
timated that the cutting depletion during the
period 1946-55 will average 1,435 million board
feet.

By the third decade, 195665, the bulk of the
privately owned ponderosa pine will probably have
been logged and most of the cut will come from
national-forest and Indian-owned timber. Like-
wise, by this date probably most of the timber
regardiess of ownership will be under sustained-

: yield ‘management and the cut will be governed

[ chiefly by the productive capacity of the forests.

) Considering the ownership of the remaining timber
and its sustained-yield capacity, and other fac-
tors, it was assumed that cutting depletion in the
third decade would average 1,220 million board
feet.

In estimating future losses due to fire, records of
fires that occurred during the period 1924-35
were analyzed and a rate of area deforested annu-
ally was computed for each type. The types were
then combined into 11 groups and a net annual
rate for each group assigned. Based on the group
rates, the average annual area to be deforested in
the' future jiwas estimated at 30,000 acres. The

*-volumie -‘of “ timber killed annually, determined
. /through application of average stand-per-acre
- figures tothe areas of merchantable types deforested,
‘s estimated ‘to be dpproximately 80 million board
" feet. - -
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TasLe 20.—Assumed future average annual fore;vl depletion in
the ponderosa pine region, log scale, Seribner rule
{In million board feet, i. e., 000,000 omitted}

Form of depletion and survey unit | 1936-45 1846-55 1956-65
Cutting depletion:
Eastern Washington:
Chelan-Colville. 1856 155 140
Yakima River.. S 175 150 135
North Blue Mountain_._. 20 20 2
Total ... 380 325 205
Eastern Oregon:
North Blue Mountain_.. . 126 105 | 100
Deschutes River.. 325 260 225
South Blue Mountais 250 200 185
Klamath Plateau.__. 665 515 - 416
Total . ... 1,365 1,110 925
Region total _._._.___________ 1,745 1,435 1,220
Fire depletion:
Eastern Washington:
Chelan-Colville. 17 17 17
Yakima River... . 17 17 It
North Blue Mountain. .. _ 1 1
Total .. ____.__..._..... 35 35 35
Eastern Oregon:
8 8 8
Deschutes River_._ B 11 11 n
South Blue Mountain. 1 1 1
Klamath Plateau.....____ 15 115 15
Total .. ............. 5 45 45
Region total _._.....______._ 80 80 80
Total depletion:
Eastern Washington:
Chelan-Colvill 202 172 167
Yakima River... 162 187 - 162
North Blue Mountain._... 21 21 21
Total._.._..__......... 416 360 330
Eastern Oregon:
North Blue Mountain. .__ 133 u3 108
Deschutes River.. . 338 301 236
South Blue Mountai 261 21 186
Klamath Platean. 680 530 430
Total.............__.._ 1,410 1,155 970

Region total_._..___.....__.__ 1,825 1,615 | 1, 300

FORE!

H—

Nan
Iunma-z
is com ~
natural a
plenished
depletion
during tk
Some sort
attained.
growth,
recovery
munity s
the susta
depletion
will be
possible
of forest
forces of
optimurc
pletion -
substant
it is ha
insure c(
Althou
mercial :
to condi
immatu:
Estimat¢
commer
mates v
those ¢
assumpt
growth
decay.
Grow
mercial
ponderc
sources-



Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

‘.%d:RE‘ST RESOURCES OF THE PONDEROSA PINE REGION

Forest Growth

.

e

unmanaged, mature forests, the forest capital

is constantly being depleted by human and
natural agencies, at the same time that it is re-
plenished to an extent by growth. Growth and
depletion are characteristically out of balance
during the early period of rapid timber harvest.
Some sort of a balance, however, must eventually be
attained. Ifdepletion is abruptly curtailed to equal
growth, the production of marketable products,
‘recovery of wealth, and the contribution to com-
munity support from the forest will fall short of
the sustainable amounts. On the other hand, if
depletion exceeds growth too long, forest capital
will be so reduced that the subsequent rate of
possible timber harvest will be very low. One aim
of forest management is to bring the two opposing
forces of growth and depletion into balance at the
optimum  level. Hence, a current excess of de-
pletion over growth is justified by the region’s
substantial old-growth timber supply, to the extent
it is harvested under forestry practices that will
insure continuing yields at this level.

Although varying widely in character, the com-
mercial forest stands may be classified with respect
to condition of growth into two broad categories—
immature stands and mature or virgin stands.
Estimates of gross growth were computed for all
commercial stands, but detailed net growth esti-
mates were restrictéd to the immature stands—
those not more than 160 years of age—on the
assumption that in older stands, on the whole,
growth is offset by losses through mortality and
decay.

Growth estimates were made only for the com-
mercial forest sites. Rates applied to the immature
ponderosa pine stands were derived from two
sources—those for even-aged stands from the

IN a region such as this with extensive areas of
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normal yield tables,® those for uneven-aged stands
from the growth charts for selectively cut forests
(77). For the virgin saw-timber types growth rates
were derived from 323 samples taken throughout
the region and analyzed especially for this study,
as detailed in the appendix, p. 91. Rates for the
immature stands of other species were derived
from the Douglas-fir yield tables (70).

Three kinds of volume growth were calculated in
both cubic feet and board feet. Each kind is
useful . in describing in part the forest growth
situation, but none alone adequately portrays the
entire situation. These are current annual growth,
or the current annual increment of stands in their
present condition; periodic growth, or the esti-
mated increment within three periods of 10 years
each; and potential annual growth, or the average
annual increment that could be obtained from all
commercial forest land through reasonably inten-
sive forestry practice as judged by current local
standards.

Current Annual Growth

Estimates of current annual growth are based on
forest conditions as of date of survey inventory,

which averages about January 1936. This ex--

pression of growth should not be used as a basis for
estimates of volume at a future time, as changing
conditions quickly invalidate it. It shows neither
the potential productivity of the land nor the
relation between character of forest practice and
forest productivity. Current growth is directly
comparable with current depletion, but conclu-

% Yield table adjustment factors were applied to the rates
derived from the published tables (72) in order to allow
for approach of understocked stands to normal. These
factors were based on findings of J. W. Girard and L. J. Cum-
mings in connection with the growth phase of the forest
survey in northeastern Washington.



sions. drawn from. this simple comparison are
" likely to be misleading unless they are modified
by analysis of existing growing stock and prevail-
ing forest practices. '

Sites occupied by commercial forest stands total
15,771,000 acres, of which 11,654,000 acres bear
mature stands, i. €., more than 160 years old, and
4,117,000 acres immature.

Mature Stands

On the 74 percent of the region’s commercial-
forest area thatisin mature timber, a gross annual
growth is being achieved that in 1936 was 183
million cubic feet or 893 million board feet (table
21). Butin spite of this, mature timber as a class
suffered a loss in volume from 1917 to 1936, owing
principally to insect epidemic and severe drought.
For the next several decades, however, a net in-
crement may be anticipated in such stands owing
to the releasé that losses from insect attack have
afforded the remaining trees and to the greater
rainfall following the earlier abnormal drought.
Although some stands have continued to lose
volume despite such release, it is believed that for
larger areas such periods of loss are followed by
periods of gain. It is impossible as yet, however,
to predict mortality of unmanaged mature stands
with more detail than is involved in the general
assumption that it will in the long run equal gross
growth over large areas.

Thus it is that three-quarters and more of the
total gross saw-timber growth in the region is at,
present being nullified by mortality caused prin-
cipally by insects. Unlike that in many forest regions,
this mortality is chiefly in high-quality trees. Rec-
ords of the Bureau of Entomology and Plant Quaran-
tine show that the average ponderosa pine tree killed
by insects is about 32 inches in diameter and that 90
percent of the loss is in trees 22 inches in diameter, or
more. Reduction of this wide discrepancy between
gross and net growth is one of the region’s most
urgent forest-management problems.

Forest managers believe that by substituting light,
thrifty-maturity selection cutting at frequent inter-
vals for clear cutting or heavy selection, the mor-
tality now occurring in the virgin stands can be
reduced much more rapidly. Under this system
only the least thrifty, most mature trees, of high
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TasLe 21.—Current annual growth ! ponderosa pine region, ,793‘6‘
MATURE STANDS?

Cubic-foot Board-foot
growth growth
State and unit Area

"|Gross | Net | Gross | Net

Thou- | Million| Million| Million| Million
sand | cubic c}tl;:c board | board
e

Eastern Washington: acres Jeet Jeet Jeet
Chelan-Colville. -l 2,285 34 .. 154 |.
Yakima River__. ol o1,422 29 |.. _ 144
North Blue Mountain - _ 124 2 (7 [SSSSNES

Total .o 3,831 65 805 |-mepemnn

Eastern Oregon:

North Blue Mountain ._| 1,387 21 89
Deschutes River....._.. 1,582 2 144
South Blue Mountain .| 2,428 20 136
Klamath Plateau..__._._ 2,428 41 219
Total ... 7,83 N8 (... 588
Region total....._.__.. 1,654 | 183 |. 893

IMMATURE STANDS?

Eastern Washington:

Chelan-Colville 1,103 37 32 74
Yakima River. o 3 30 28 58
North Blue Mountain __ 162 7 8 °8

Total. 1,978 74 64 140

Eastern Oregon:

North Blue Mountain . . % 3 2 44
Deschutes River. .. 5 401 19 6 8
South Blue Mountain.._ 457 18 16 21

Klamath Plateau. - 482 14 13 29

Total. .| 2139 84 74 12
Reglon total _________. 4,117 168 138 252
ALL STANDS
Eastern Washington:
Chelan-Colville. 3,388 n 32 228
Yakima River ___ 2,135 59 2 202
North Blue Mountain __ 286 9 [} 15
17—, 5,809 139 64 445

Eastern Oregon:
North Blue Mountain .| 2,186 54 2 133
Deschutes River. 48 6| 162
Bouth Blue Mount 47 16 167
Klamath Plateau... 2,008 56 13 48

Total ... 9,962 202 74 700

.| 16,771 341 138 | 1,145

Region total.

! Cubic-foot growth is for that portion of the stem of trees 5.1 inches
d. b. h., or more, between stump and top 4 inches in diameter instde bark,
exclusive of bark and limbwood., Board-foot growth is for trees 11.1
inches, d. b. h., or more, in 16-foot logs to an 8-inch top, Scribner rule.

1 Stands more than 160 years old, on commercial conifer forest land.

3 Stands 160 years or less In age, on commercial conifer forest land.
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ed ‘at-each cut: If the satié total ‘volume
ed in lighter cufs per acre, more acres

e p s . o . .
ok he cut;over annually and conversion of virgin
: rest to net-growth condition may be accomplished

in arelatively short cutting cycle.

. ‘Current gross growth provides a measure of the

" ‘maximum effective increment during the first
. “cycle following application of this method of cut-

ting. The portion of this maximum that will

actually be achieved is, of course, unknown, but

recovery of a substantial part of total gross growth
by such alteration of cutting practice.

Immature Stands

Stands not more than 160 years old cover 26
percent of the region’s area of commercial forests,
consisting of young forests that have followed clear
cutting or burning and residual stands left in con-
dition of net growth by selective cutting. Their
current annual gross growth totals 158 million
cubic feet or 252 million board feet. After allow-
ing for the low normal mortality characteristic of
these thrifty stands, net annual increase in volume
is 138 million cubic feet or 219 million board feet.

Location, species, and quality influence the

mately one-half is in ponderosa pine types (table
22) and there is little doubt of its potential avail-
ability, not only because ponderosa pine is com-
mercially desirable but also because these stands

" TABLE 22.—Annual increment in stands of the ponderosa pine typesin

" State and unit Gross growth | Net growth
Esastern Washington: Percent Percent
Chelan-Colville = 39 3
Yakima River. 37 40
North Blue Moun! 35 25
Average (weighted). .o oeeeemeanans 38 35
Esstern Oregon:
North Blue Mountain_...2........ 43 37
D River... 70 77
South Blue Mountal 76 75
Klamath Plateau. v 9
Average (weighted). ...—cccoouceooo 69 59
Region average (weighted). - 58 48

462119°—42——4

&

ptibility “and growth” rate; are - “are as‘a’

- dependent upon market values and production

there is a realistic opportunity of speeding the .

economic availability of this increment. Approxi-

terms of total saw=timber growth in all stands, by survey units, 7936 *

halfofthe netgrowth, probably 4 large pact will al 0
bé economically loggable at a time and in amounts

costs. | Quality of net growth in both type groups
is far lower than that of timber now being logged. .
It is estimated that only one-fifth of the total net
growth is being put on trees 22 inches d. b. h. or
more. 1n contrast, more than four-fifths of current
timber drain is in trees of this size class.

All Commercial Stands

If no reduction is made for losses by mortality and .
decay, the total gross growth in the region is 341
million cubic feet or 1,145 million board feet an-
nually. This growth in cubic feet amounts to 1.1
percent of the region’s total timber stand; in'board |
feet, to 0.9 percent. Two-thirds of it is in ponderosa
pine types but only 58 percent on ponderosa pine
trees, largely because the volume of other species'in
the pine types is greater than the ponderosa pine
volume in the nonpine types (table 22). In con-
trast ponderosa pine suffers 87 percent of the total
cutting depletion.

Total regional net growth is identical with that
occurring in the immature stands. Net increment
in cubic measure is 40 percent, that in board
measure is only 19 percent of total gross growth, the
remainder being at present offset by mortality.

Periodic Growth

In this region, where extensive virgin forests are
being rapidly cut over, the change in growth rate is
so rapid that the trend of growth is of far greater
significance than is its current level. As here com-
puted, periodic growth is the net increment that
will occur concurrent with probable cutting, fire,
and mortality depletion ® during. three decades
under three classes of cutting practice in ponderosa
pine stands: (1) Light selection cutting (the most
mature, least thrifty 50 percent of the virgin stand
per acre) on lands of all ownerships; (2) heavy
selection cutting (75 percent removal per acre) on
private lands and light. selection cutting (50 per-

¢ Allowance was made for insect, windfall, and disease
mortality in immature stands at estimated normal rates.
Allowance was made for these factors in virgin. stands by
assuming that, on the whole, growth balances mortality
therein.




cent) on lands of other ownerships; (3) virtual clear
cutting (95 percent of virgin stand per. acre) on
private lands and heavy selection cutting (75 per-
cent) on lands of other ownerships. The third
class of cutting practice approximates that which
has prevailed prior to the date of the survey; the
current trend is toward lighter cutting. In each
instance it was assumed that the portion of the
stand removed would be the slowest growing of the
total. These percentages of cut are employed to
illustrate the effect on growth of leaving various
densities of reserve stand; none is necessarily recom-
mended as most suitable for any specific forest.

Relatively little logging is anticipated in the non-
pine types during the next 30 years; hence, only one
class of practice, clear cutting, was assumed for
them. This does not imply, however, that there
may not be advantages in selective cutting in these
types.

Owing to the expected conversion of additional
areas to growing condition as cutting continues, the
estimated net annual increment increases substan-
tially in the three decades following 1936 (table 23,
fig. 23). If the cutting practice that has prevailed
in the past continues, it is estimated that the annual
net growth for the region will increase from about
220 million board feet in 1936 to about 615 million
board feet in 1966. Under a relatively light selec-
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tion cutting of the same total volume in the pine
stands, the estimated net growth for the region as of
1966 would reach 900 million board feet, an in-
crease in growth 72 percent greater than that
anticipated under continuation of past practice.
Under heavy selection on private lands and light
selection on all other, a net annual growth of 815
million board feet could be attained by the year
1966.

Light selection cutting not only converts the
static or decadent virgin stands more rapidly to a
condition of net growth, but-also improves the
quality of the growth. Also, owing to the greater
reserve stand left and the greater volume and qual-
ity of growth obtained, a second cut may be
taken after a much shorter interval following light
selection.

At present ponderosa pine types contribute only
one-half of the net growth, but suffer nearly 90
percent of regional depletion. By 1966, however,
they will be making from 71 to 80.percent (de-
pending on cutting practice) of the net growth
and a relatively high percent of it will be occurring
in accessible stands of the most desirable species.

The effect -of cutting practice on future growth
is obscured somewhat because the growth shown
above includes that of existing immature stands,
the increment of which could of course be affected

TaBLE 23.—Periodic saw-timber growth® in the ponderosa pine region, 1936-65, by decade and class of cutting practice

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

193645 1946-55 1956-65
Btate and unit
50-50 76-60 95-76 50-50 76-50 96~T6 50-50 | 76-60 96-76
Esstern Washington:
Chelan-Colville. 769 730 665 1,284 1,178 962 1,604 1,567 1,240
Yakima River. . 562 523 486 888 812 701 1,131 1,046 883
North Blue Mountain. 77 L, " 89 166 146 132 23 208 188
T O (0 SN — 1,308 1,327 1,220 2,328 2,138 1,705 3,048 2,821 2,311
Eastern Oregon: .
Northern Blue Mountain_ 400 380 3656 816 736 640 1,109 962 868
Deschutes River...__ 2 3566 306 25 768 657 446 1,106 968 676
8outh Blue Mountain 21 246 200 657 570 410 1,003 874 629
Klamath Plateau.... 862 560 397 1,877 1,167 722 1,709 1, 680 1,015
e e 1,878 7 1,492 1,187 3,618 3,130 2,227 5,018 4,424 3,178
Reglon total_. 3,076 2,818 2,407 5,846 5,268 4,022 8,084 7,246 5,489

! Growth is shown for all trees 11.1 inches d. b, h., or more, estimated in 16-foot logs to an 8-inch top, Scribner rule. Under each decade is shown
results from three cutting methods: (50-50) light selection, removal averaging 50 percent of virgin stand volume per acre on both private and .other areas
‘Where cutting occurs; (75-50) heavy selection, averaging 75 percent of virgin stand volume per acre on private lands and light selection, averaging 50 per-
cent, on other lands; (85-76) virtual cleat cutting on private lands and heavy selection on other.
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n as of mployed - on qther areas. By
an-in- 966, it isestimated, the netgrowth
L that -of stands assumed to be converted 500
actice. " to'immature status subsequent to
I'light S 1936 will be about 215 million
of 815 ¢ board feet annually if past cutting g A
: year - practice continues. Cuttingona ¥ 400
b light selection basis, however, ‘g

s the B ' ould raise the net growth of such S
y to a . standsin 1966 to 520 million board g
ss the ¥ feet, or more than 2.4 times that 3 eos
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3,178
: P standards. It does not represent
V] Periodic annual growth, 95-75 ent cuttl Periodi 1 H . .
5,480 Ul = 9 Lol E L) maximum increment; the theo-
E Perlodic annual growth, 7550 percent cutting K] Potential annual growth, pine sites retical ultimate value has been
:!::::s" i Periodic annual growth, 50-50 percent cutting ﬂﬂﬂ] Potential annual growth, other sites substantially reduced to allow for
50 per- FIGURE 23.—Regional periodic annual growth under three degrees of cutting, periodic an amount of understocking and
g g ;
annual depletion, and potential annual growth, nonuse of forest land believed
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k

inevitable. Even so, this obtainable growth could
be achieved on the whole of the region’s commer-
cial - forest land only after years of careful and
effective forest-land management,

It was anticipated that, under reasonably inten-
sive management, timberland sites rated accord-
ing to the ponderosa pine classification would
produce 60 percent of normal yield-table incre-
ment and woodland sites 20 percent. For sites
rated by the Douglas-fir classification, an average
increment of 75 percent of the full yield-table
value was assumed. Growth equal to or in excess
of these adjusted standards is now found in many
parts of the region’s natural forests, uniformly over
areas of several thousand acres. The adjusted
mean annual growth rate for each site-quality
class was multiplied by the corresponding acreage,
and the sum of the resulting products is the esti-
mated potential growth (table 24 and fig. 20;
also, for rates used in making these calculations,
table 42 in the appendix). .

Of the 658 million cubic feet of wood, or 2 billion
board feet of trees 11.1 inches d. b. h. or more
that sustained-yield forest management can pro-
duce annually on the 16.2 million acres of com-
mercial conifer land, the four Oregon units, com-
prising 63 percent of this area, have about 61
percent.

Approximately - threé-quarters of the commer-
cial forest land, including about 69 percent of the
potential growth, is'in ponderosa pine sites, and
these represent 81 percent of the growth capacity
of eastern Oregon, but only 51 percent of that for
the Washington units of the region. Seven per-
cent of the ponderosa pine lands is in woodland
sites, but these include less than 2 percent of the
pine-site growth capacity.

One-half of the region’s commercial forest land
and of its productive capacity is in the national
forests, one-third is privately owned, and the
remainder is principally in Indian ownership.
Forest lands legally reserved from cutting have
about 2 percent of the timber-growth capacity.

The extent to which yield can be increased when
opportunity is afforded for marketing thinnings
varies with utilization standard or type of prod-.
uct, as well as with site quality, age, and density
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TaBLe 24.—Potential annual growth! on  commercial forest

sites”in the ponderosa pine region

, | Growth on saw-
timber trees
Growth
State and unit Area onall 5

trees Pon-

Total derosa

pine

Thou- | Million | Million
sand cubic board
Eastern Washington: acres feet Jeet Percent
Chelan-Colville. 3,525 140 408 85
Yakima River. .. - 2,177 104 342 46
North Blue Mountain. .. 288 L12 36 48
Total................ 5,990 256 788 51
Eastern Oregon: . f

North Blue Mountain. .. 2,244 90 260 64
Deschutes River.__.___ 2,018 79 252 84
Bouth Blue Mountain. __| 2,925 110 337 86
Klamath Plateau__.__... 2,093 123 402 86
Total__..__...oo..... 10,178 402 1,251 81
Region total. ......... | 16,168 658 2,037 6

! Growth in cubie feet is shown for that portion of the stem of all trees
5.1 inches or more in d. b. h. between stump and s top 4 inches in diam-
eter inside bark, exclusive of bark and limbwood. Growth in board feet
is shown for all trees 11.1 inches d. b. h. or more estimated in 16-foot logs
to an 8-inch top, Seribner rule.

of stands. No allowance was made for this factor
in computing potential growth, but analysis of the
normal yield-table mortality rates reveals that the
maximum increase in yield derivable from this
source may approximate one-third of the cubic
measure yields shown in the published tables
(10, 12). '

Comparison of Current, Probable Future,
and Potential Growth

Growth status as of 1936, summarized in table
25 in comparison with probable future and
potential growth, shows that stands that are mak-
ing net growth are contributing- cubic-foot growth

nearly proportionate to the area they occupy, but -
‘less than half the board-measure increment ot

which the sites are capable. This is due chiefly to
the fact that the clear cutting and heavy selection
cutting prevailing in the past have so depleted the
residual stands of sawlog-size growing stock that
many of the stands are below saw-timber size.
Board-foot growth rates on these areas may be

" TasLe 25—
' potential ann

Kind of %
cakes

Current, 1936..
Probable, 1966:

Current, 1936. .
Probable, 1966:
50-601.....
76-60%.
95-763 ...

A

1 Assuming ¢
eycle.

1 Assuming %
other lands.

4 Assuming ¢
other lands.

" expected i
growth wi
even mox
quality cl
negligible
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8 s Comparison® of."cirrent, - probable. s of - 1966, “‘and
etitial anl"tpngfﬁ increment in the pondetosa pine region

ACTUAL VALUES

s . t | Incroment
Kind of sunual growth Area [ onsll trees | on all trees
caleulation involved 14 11. 1+
inchesd. b.h.[inchesd. b.b,
Thousand | Million Million
acres cubic feet | board feet
Current, 1086. ... ... 4,117 138 219
Probable, 1
10,282 885 900
9,499 32% 816
L 96-753__ 8,139 255 615
Potential .. 16,168 658 2,037
2 RATIO TO POTENTIAL VALUES
Percent Percent Percent '
Current, 1036.._._____.___________ 11

Probable, 1966:

882 8
e ®
888

! Assuming 50 percent volume removal on all lands during first cutting
cycle.

? Assuming 75 percent volumse removal on private lands, 50 percent on
other lands.

3 Assuming 95 percent volume removal on private lands, 75 percent on
other lands. S

“expected in time to increase materially, but such
growth will for many years be low in quantity and
even more so in quality. Differences in site-
quality class of the areas shown in table 25 are
negligible; average site quality of the areas in -

total area of commertial forést land. ]
The probable annual growth estimates as of

1966 are derived from the periodic growth caléu: "

lations. If past cutting practice continues, about
8.1 million acres will be.occupied by growing
stands, by 1966" and their estimated net annual
growth as of that date is 255 million cubic feet or
615 million board feet. Light thrifty maturity
selection cutting applied to ponderosa pine stands
of all ownerships could increase saw-timber growth
to 900 million board feet by 1966. '

Effectiveness.of Past Forest Practice

Since nearly three-quarters of the commercial
forest land is occupied by mature stands that are
making no current net growth, a regional compari-
son of current growth with total potential growth is
of little value as an index of the effectiveness of
past forest practice. It is more appropriate to
compare current and potential growth on the
4} million acres of commercial forest land that
is not occupied by virgin timber, of which 94 per-
cent is now supporting growing stands of some
sort and the remaining 6 percent is deforested.
Here current growth in cubic feet is 73 percent
but in board feet only 37 percent of the potential
(table 26). Current growth in both cubic measure
and board measure is less. than the potential in

TaBLE 26.—Current and potential growth on commercial forest land in the ponderosa pine region, exclusive of land occupied by mature timber

State and unit Ares

Ratio of current to
potential growth

Current annual Potential snnual
growth growth

Cubie feét | Board feet

Thousand | Million Miltion Million Million
Eastern Washington: acres cubic feet | board feet | cubicfeet | board feet Percent Percent
Chelan-Colville. . .. 1, 89 32 64 53 155 60 41
Yakima River ______.____.____ 785 2 5 37 126 70 40
North Blue Mountai 164 6 7 7 21 86 33
L 7 2 . 2,158 64 121 97 302 86 40
Eastern Oregon:
North Blue 5 . 857 2 » 34 L4 40
Deschutes River__ ... 435 16 16 17 67 2
South Blue Mountain. 497 16 18 19 60 30
Klamath Plateau 567 13 25 2 75
2,358 K 9% 93 289
4,514 138 219 190 501

49




Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

every unit, but the discrepancy in cubic-foot growth
is relatively small. Cubic-foot increment is pro-
gressing at a comparatively satisfactory rate in
the existing immature stands, particularly in the
Deschutes River and in the three Blue Mountain
units. The deficiency of boatd-measure growth so
pronounced in every unit is additional evidence of

stand, but to only 0.4 percent of total cubic volume.
The disparity between these percentages is further
evidence that net growth is occurring principally
on small trees of low quality while larger, more
valuable trees are being harvested in logging
and killed by insects. Net saw-timber growth is
exceeded by depletion from cutting and fire in

Eastern Washis

Chelan-Colv
the low quality of current increment. The situa- every unit in the region and net cubic-volume Yakima Riv:
tion is due largely to the dearth of saw-timber-size growth in all but the North Blue Mountain units. DY
growing stock in the immature stands. _ Growth in these units also is substantially exceeded Total. ..

As cutting continues to convert virgin to growing

stands, and as the existing immature stands increase Fortunately, as already implied, the region’s North Blue
s ay s = %
in age, board measure growth will increase sub- timber budget is not out of balance to the extent g,:fgl;;;ie:
stantially without change in forestry practice, but indicated by these direct comparisons of growth Klamath F1 -
the quality of such growth will be low for many and depletion. The large excess of depletion over Total. ...
decades. Growth can be further increased in vol- growth is partly explained by the fact that three- )
ume, and also materially in value, only by improved quarters of the region’s commercial forest land is Region total...-
cutting practices. still covered with virgin stands that are considered
. . . as making no net growth, although they contain
Comparison of Growth and Drain a large saw-timber supply and the land they occupy Eastern Washin
The Current Situation possesses a substantial growth capacity. Because ghﬂ[::'cg?‘
I . X - L. of this, the regional cut may exceed growth for N?:th e
ormal regional mortality depletion "—princi- several decades without damage; in fact, if such Potal
otal. ...

pally from insect, windfall, and disease loss—added
to the average depletion from cutting and fire dur-

by depletion on a value basis.

cut is confined to the most mature or decadent

trees, the eventuality of greatly increasing net .

Eastern Oregon:

Eastern Oregon

ing the rece:nt past (table.2.7)—1 »259 million board growth can be highly favorable; the extent and rate ’;;";‘;.ﬁl‘:e,
fe.et for cutting and. 87 million board fe.et 'for fire— of increase and the quality are all directly depend- South Blue
gives a total depletion figure of 2,272 million board ent upon the character of forestry practice that Klamath P
fe:et, 05T o the gross .annua.l gr.owth. The re- will prevail. In the region’s principal sawmill Total....
gion’s saw-timber stand is thus being reduced by centers, however, even the best of forestry measures T
1,127 million board feet annually. If, however, cannot increase net growth to equal the current *
comparison is made directly between that portion overcutting. .
of the total growth which is currently effective, i. €., 1 Insects, d:
between net growth and cutting de_pletion plus fire Comparison of Potential Growth and Depletion + On comm
loss, the ratio of saw-timber drain to growth is ' Klamath |
about 6 to 1. o Total potential saw-timber growth exceeds 5

On the same basis but in terms of cubic feet, recent regional depletion from cutting and fire umtse,dsa:l;
current gross growth is 73 percent of gross deple- by about 51 percent. The productive capacity ?xcier o
tion. Current net cubic-foot growth is 52 percent of the ponderosa pine sites alone is about 5 percent m]:c)es }i’te
of net cubic-foot depletion, and (table 27) the greater than recent saw-timber depletion. In at a:d :
regional cubic-foot volume of wood is being cur- terms of cubic volume, however, the growth o whole. Pl
rently reduced by approximately 126 million capacity of the ponderosa pine sites is only 83 2 ¢ nf:ia’l .
cubic feet annually. percent of total drain from cutting and fire. pote ibl '

The annual net reduction in timber volume in Potential cubic-volume growth of all sites exceeds acce;slofe ¢
the region amounts to 0.9 percent of the saw-timber depletion by 25 percent. As shown in the last :;‘;;sivé r

7 Estimated normal mortality for immature stands plus
loss allowance for virgin stands equal to total gross growth
therein.
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two columms of table 27, physical opportunity for
net saw-timber growth eventually exceeding cur-
rent drain exists in all but Deschutes River and
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TasLe 27.—Comparison of current annual growth and drain
SAW TIMBER (MILLION BOARD FEET)

RN

Curent | Normal | Current | Average %‘::{“mf éﬁ‘f:&ﬁ' ﬁ’ggggl
Slaleandiunit grose | | mortality | me loss. | depletion | saw-timber| in net -
growth! | depletion? | growth?® | 1924-1935 1025-1936 |  volwme growth
: Eastern Washington:
Chelan-Colville. 228 164 64 49 161 146 844
Yakima River. 202 152 50 8 146 101 202
North Blue Mountain . . 15 8 Y Escseareiexs 21 b1} 29
Total. .............. 45 324 121 55 327 261 665
Eastern Oregon:
North Blue Mountai 138 94 39 1 113 75 221
D River.. 162 148 18 n 257 252 236
Bouth Blue Mountal 157 139 18 7 133 | | 122 319
Klamath Plateau. ... 48 223 25 13 429 417 377
7 700 602 98 32 932 866 1,153
Reglon total. ... ... iiiiiiiiaoaoas 1,146 926 | 219 ' 87 1,269 1,127 1,818
ALL STANDS (MILLION CUBIC FEET)
Eastern Washington:
Chelan-Colville. ... 71 39 32 26 30 -4 108
Yakima River__ 59 33 26 2 26 -2 78
North Blue M 9 3 (18 P, 5 4 +2 6
K 139 % 64 28 60 —24 192
Eastern Oregon:
North Blue Mountai 54 2 20 | 21 +8 61
Deschutes River.... 46 30 16 3 47 =34 63
8outh Blue Mountain 47 31 16 1 % -9 [
Klamath Plateau 55 42 13 3 7 —67 110
N B e 202 128 74 7 169 —102 328
Region total ..o 341 203 138 35 229 —128 520

1 On commercial forest land, 1836.
1 Insects, disease, wind throw, etc.
3 On commercial stands not more than 160 years in age, 1936.

Klamath Plateau, the principal lumber-producing
units, and potential growth in cubic volume
exceeds recent depletion by a substantial margin
in every unit.

Despite the favorable spread between recent
cut and physical growth capacity of the region as
a whole, it is conceivable that that portion of the
potential growth that proves to be economically
accessible may fall short of future needs because
much of the remote forest land is unsuitable for
ntensive management.
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Local Trends in Saw- Timber Growth and Depletion
Cutting of saw timber assumed for the decade
193645 exceeds the 1925-36 average rate by
about 39 percent, in general conformity with the
increase in timber cut since 1934. As supplies of
privately owned timber diminish, a larger propor-
tion of the timber cut will come from public and
Indian lands. For the bulk of such lands the cut
is limited to volume that can be sustained without
serious interruption. Hence a reduction in cut is
assumed for the 20-year period following 1945.




As cutting continues, growth will increase, the
* rate depending largely upon the prevailng cutting
practice. If no significant change is made, it is
estimated that by 1966 depletion will exceed net
growth, not by the current ratio of 6 to 1 but by
about 2 to 1, owing to anticipated increase in in-
crement following conversion of mature stands to
net growth condition by cutting. If cutting took
the form of 50 percent selection of the most mature
trees in the stands logged, it is estimated that by
1966 depletion would exceed growth by only about
44 percent.

Growth-depletion relationships vary widely for
the several units of the region (table 27 and fig.
25). In the Chelan-Colville and North Blue
Mountain units, total net growth will either about
equal or slightly exceed estimated depletion by
1966, depending on the quality of forestry practice.
In the Yakima River unit growth will be approach-
ing depletion. A substantial part of the net growth
in these three units, however, will be in nonpine
types of average low value and accessibility. In
the Yakima River unit more than half the forest
productive capacity is in these types. Even if all
possible improvement is made in cutting practice
there will still be a wide discrepancy between
ponderosa pine depletion and ponderosa pine
growth in 1966. But since total potential growth
exceeds assumed depletion by a wide margin in
each of these units, it would be possible, through
reasonably intensive forestry practice, eventually
to sustain an increased production if opportunity
to market species other than ponderosa pine is
developed. ‘

The average depletion assumed to occur in the
Deschutes River unit during the 30-year period
exceeds' total potential growth by 15 percent—on
the pine sites alone by 37 percent. Potential
growth cannot be attained here by the time the
existing mature timber will be gone, and hence a
material reduction in cut is inevitable. However,
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- prompt and effective forest management can

mitigate the severity of the curtailment. The
excess of cut over permanent productive capacity
is even greater in the Bend area, the unit’s prin-
cipal industrial center, than it is for the unit as a
whole. The area tributary to Bend has been so
badly overcut. for several decades that drastic
reduction in output will be unavoidable in less
than two decades.

In the South Blue Mountain unit, assumed
average depletion for the period 1936-65 is 76
percent of the potential growth of the ponderosa
pine sites. Properly managed, the timber resources
are sufficient to prevent serious interruption of
production for the unit as a whole, if the cut does
not advance beyond that assumed. Local short-
ages, however, already exist in this unit and may
be expected to increase in severity.

The Klamath Plateau unit includes the principal
lumber-producing center in the region, Klamath
Falls, and is assumed to yield more than 36 percent
of the region’s cut for the next three decades. If
this heavy cutting actually occurs, a drastic future
reduction is inevitable. Necessary curtailment
will be less severe if cutting is made under good
forestry practice, but even so there will be a large
deficit between anticipated growth and depletion
as of 1966 (fig. 22). Since assumed average deple-
tion for the period 193665 exceeds total potential
growth by 36 percent, it is evident that production
could not be maintajned at that level, even though
all the unit’s timberlands had been under reasona-
bly intensive forestry management for many years.
The longer the inevitable curtailment is postponed
the more severe it will eventually be.

These assumptions of heavy depletion for the
period 1936-65, although justified by present
trends, most decidedly are not recommendations.
In the Deschutes River and Klamath Plateau
units particularly, every constructive effort should
be made to alter current depletion trends.
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FOREST RESOURCES OF THE PONDEROSA PINE REGION

Land Use

XY

>

Nonforest Land Use

HE total area of the ponderosa pine region is
65.5 million acres, of which 22.1 million

acres was classified as forest land by the sur-
vey, including 2.0 million acres classified as wood-
land pasture and 0.15 million acres as woodland
not pastured, by the 1935 census of agriculture.
The 1935 census designates 21.5 million acres as
nonforest land in farms. The remaining 21.9 mil-
lion acres of nonforest, nonagricultural land con-
sists of mountain barrens, alpine meadows, and
desert land. Not all is waste land, however, as the
mountain meadows and much of the desert land .are
grazed in some degree. This type of land is usually
publicly owned and is used by neighboring stock-
men on a fee-permit basis.

Approximately 8.5 million acres of the total land
in farms is available for crops and about 15 percent
of this area is under irrigation. The total area of
pasture land in farm ownership is 14.4 million
acres, composed of 12.4 million ‘acres of nonwood-
land pasture and 2.0 million acres of woodland pas-
ture, In addition a very large percent of public
and private forest land is used for forage production.

Water is the key element in the agricultural econ-
omy. Irrigation is necessary where intensive farm-
ing is practiced; elsewhere stock raising and dry-
land wheat growing are the principal agricultural
occupations.”

Forest Land Use

There is no indication of any appreciable reduc-
tion in the forest-land area through conversion to
agriculture, and for all practical purposes the forest-
land area can be considered as stationary at 22
million acres.
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There has been little conversion of forest land to
-cropland, and agriculture and forestry are in har-
mony in practically all parts of the region. The
forests are largely confined to the mountains and
high plateaus where topography is too rough and
climate too rigorous for successful agriculture. The
broad valleys, plains, and deserts are treeless
mostly because precipitation is inadequate for tree
growth.

A significant feature of the forest situation is the
extent of multiple forest land use. Timber produc-
tion, forage production, watershed protection,
recreation, and wildlife support are all important
uses of forest land and all or nearly all are practiced
simultaneously over large areas. Seldom is it nece
sary to restrict any extensive area to only one of
these uses. .

Timber Production

Approximately 16.2 million acres or 73.2 percent :
of the region’s forest land was classified as poten
tially productive of conifers on a commercial bass. -
An additional 40,000 acres of hardwood land has
some slight value for timber production. Two mil-
lion acres of lodgepole pine land classified as non-
commercial yields occasional timber products.

The withdrawal of public forest land for recre
ation and other uses has made little reduction in
the area available for commercial timber produc-
tion. Most of the reserved lands are at the higher
elevations where the forest cover is either non-
commercial or low in merchantable value. Cutting *
of timber is prohibited on about 900,000 acres. '
There is little likelihood of extensive future with-
drawals .as the land preeminently suitable for E
recreation or protection is almost invariably non-
commercial., :
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Next to timber production the most important

. use of forest land in the region is the production

of forage. Under the open ponderosa pine forests
many grasses, shrubs, and herbaceous species grow.

" Most of these are high in forage value.

The range livestock industry is important. It is
estimated that nearly 2 million sheep (figure 26)
and a third of a million cattle valued, at more than
‘$100,000,000, graze the ranges of this region.

Practically all of the summer range available to.

FIGURE 26.—Sheep on summer range in a national forest in eastern Oregon.

the industry is in the forested area and over 20
million acres of forest land is grazed. The limiting
factor in the livestock industry is the volume of
summer range; there is sufficient spring-fall range
and winter range or hay production to support a
greater livestock population. One possible remedy
is to increase forage production on summer range
through improved management. The protection
of forest ranges and correlation of this use with
other forest land use is an important problem not
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only to the livestock industiy-but also to timber
o’Wners, who derive secondary income: from ‘rental
of forést land' for forage. It bas been repeatedly
demonstrated that through proper land manage-
ment the same forest area can be used successfully
for timber and forage production.

_Soil and Watershed Protection

With but few exceptions the streams of this region
rise in forested country. The dependence of agri-
culture upon irrigation and -adequate watering

F372024

places for stock makes it imperative that the flow i
of streams be regulated and the water supply be
conserved. This is best accomplished through pro-
tection of the forested watersheds. Heavy invest-
ments in engineering works for irrigation and
hydroelectric power must be protected against
abnormal silt deposits which reduce water storage
capacity and cause other damage. Studies of the
exact effect of removal of vegetative cover upon
streamflow and erosion have not been made here.




Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

e

The open nature of the forests, the slowness with
which they are reestablished, and the failure of
shrubby vegetation to hold the soil on deforested
slopes are evidence that a permanent forest cover
must be maintained to protect the watershed
values. This can usually be done without conflict

with other important uses if proper forest manage-

ment is followed.

Water for domestic use in the larger cities and

towns is usually obtained from forested watersheds.
To protect the purity as well as the quantity of the
supply it may be necessary to prohibit or restrict
other uses, including timber production. The
area involved is not large.

Recreation

The forested areas are rich in recreational and
scenic values. The open, parklike ponderosa pine
and alpine forests are easily accessible, and the

_ mountain lakes and streams, alpine meadows, and

rugged mountain peaks attract vacationists, hun-
ters, fishermen, nature lovers, and alpinists.
Although the local population is sparse, the forests
of the region are extensively used, many visitors
coming from the coast. Outstanding scenic attrac-
tions, such as Crater Lake, Lake Chelan, the
North Cascade Primitive Area, and the Wallowa

Mountains, draw visitors from all parts of the-

country. Crater Lake National Park is visited
annually by 200,000 people. Approximately 856,-
000 acres of the national forests have been set
aside as primitive areas and recreational areas. In
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Wildlife

An outstanding attraction. of the for
is the'abundant supply of. fish and
principal game animal is the ‘mule de
season hunters from the entire Pacific
this animal. Intelligent game manage:
resulted in large increases in the mule de¢
tion. In fact the population on cer
and managed areas has increased beyon
ity of the winter range and in 193
was necessary to open the season on:
localities. :
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OREST RESOURGES OF THE PONDEROSA PINE REGION |

Forest Protection

%\K—\\_«@

r l \HE swift catastrophes, often involving whole- infestation district, the State forester notifies all
sale destruction, by which forests are con- owners of land therein to proceed with control
stantly threatened make heavy demands measures. If any owner fails to comply, the State
for more adequate protective measures. The en- foresterundcrtakestheeradicationwork, the expense
* tire timber supply supporting a substantial commu- thereof constituting a legal lien against the prop-
nity may be wiped out.in a few hours by fire. A erty. This law has seldom been invoked. No
.+ forest industry may be seriously crippled through similar law exists in Washington. The Klamath
destruction of its timber holdings by an insect Forest Protective Association, which conducts
epidemic. The unavailability of insurance against fire-protection work on private forest lands in the
such loss and the long time required to replace a Klamath Plateau unit, also does insect-control
merchantable forest further emphasize the need work on the lands of its members. Several private
for systematic protection. It is believed that ade- owners have voluntarily carried on control meas-
quate protection is possible in this region without ures individually on their own lands.
| unreasonable cost. Ranked in order of damage, The Bureau of Entomology and Plant Quaran-
 insects precede fire. tine gives technical advice on insect control and
; conducts a program of forest-insect research.
L Insect Control T Two methods of controlling epidemics of bark
] beetles are (1) the burning method, which consists
Insect depredators and the damage involved of felling infested trees, peeling the bark from the
E have already been discussed. The amounts spent top half of the trunk, and burning the tree; (2)
in control operations in areas of heavy infestation the sun-curing method, which consists of exposing
[ are considerable. Expenditures for western pine the bark of the felled trees to the sun’s rays. The 5
beetle control work during the fiscal years 1931 to latter method is now used only in the control of
1938 were $160,000 by the Forest Service, $461,000 mountain pine beetle attacks on lodgepole pine.
i by the Indian Service, and $118,000 by private Salvage operations are also used to control infesta-
owners, according to the Bureau of Entomology tions, Recent research by the Bureau of Ento- 4
4 and Plant Quarantine. mology and Plant Quarantine has demonstrated o
[ In Oregon, control of insects on private lands possibilities of averting or minimizing future :
 is required by statute. The law declares pine . epidemics - through silvicultural management. ]
beetles and other insect pests and infestations in- Keen (8) has evolved a system of classifying pon- :
‘ Jjurious to timber and forest growth to be a public derosa pine on the basis of susceptibility to insect “ik
b nuisance and authorizes public eradication meas- attack. The use of the Keen system in marking i
ures if the owner fails to control pests on his land. trees for selective cutting should reduce future
f Upon notice of an infestation the State forester is losses from western pine beetle.
charged with the duty of declaring and establish- The only epidemic fungus disease attacking
. ing the boundaries of a district or zone of infesta- forest trees in this region is the white pine blister
f tion. Upon application of owners of 60 percent rust which attacks the five-needle pines. Control .
or more of the timber or timbered lands within' an activities consist of eradicating ribes plants, the
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“alternate host. Ribes eradication work has been
carried on in northeastern Washington under the
supervision of the Bureau of Entomology and Plant
Quarantine. -

Fire Control

Even though losses from insect epidemics are
much greater, fire loss is an important factor in
saw-timber stands. The forests are dry for a
large part of the year, resinous trees predominate,
and lightning storms are common during the
driest time of the year. Yet, in spite of these
adverse conditions, fire losses are relatively smaller
than in the Douglas-fir region. This is accounted
for by the open nature of the ponderosa pine
forests and the scarcity of the undergrowth, which
retard the rate of spread and make fires less likely
to crown. Also, the easy topography and open
stands make possible 2 high degree of mechaniza-
tion and effectiveness in fire suppression, at least
in the ponderosa pine forests.

The most critical fire problem area in the region
is in northern Washington, where lodgepole pine
and upper-slope types predominate. This dis-
trict is comparatively inaccessible and the topog-
raphy is rough, making fire protection more diffi-
cult than in the areas where the ponderosa pine
types predominate. Climatic conditions are un-
favorable and lightning is common.

The entire forest area is under organized fire
protection, varying in degree, however, with
forest-cover type, accessibility, timber values in-
volved, and ownership. Naturally the areas of
valuable saw timber have received the most in-
tensive protection. In the past few years, help
received from the Civilian Conservation Corps has
made it possible to strengthen protection on all
forest lands.

MNational Forests

The national forests with 10.9 million acres of
forest land are protected by the Forest Service,
which also protects alienated lands within the
exterior boundaries through agreement with the
State- foresters. Isolated parcels of national-forest
land intermingled with private land are usually
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protected by the State forésters and privar
ciations through agreement with the Forest
Protection standards have improved sfeadﬂ
recent years ds a result of increased facilities,
scientific planning, training of personnel in or
ization and technique, and cooperation of the
ian Conservation Corps and other emergency:;
programs. Fire detection has benefited th;
the construction and betterment of guard stati
lookouts, and telephone lines. Attack on fir
been made more effective through construct
new roads and trails and airplane landing
Reduction of hazards along roads and in espec
inflammable areas has prevented many fires fx
starting. Moreover, C. C. C. units have. &
tuted a mobile fire-fighting force which ¢
organized and trained, held in readiness, a
organized units quickly transported to fire
the result that fires have been attacked m
tensively and effectively than by pick-up laby

Other Federal Lands

On most national parks and monuments;
tected by the National Park Service, prote
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8. success. Public land other than Federal-
owned lé.nd is-protected by the State foresters, and
vate land by the owner either independently or
‘association with other owners or by the State
foresters. Where there is a commingling of lands
&iﬁering in ownership, cooperative agreements
provide for division of the area and assumption
of responsibility for protection of each division by
| a single agency. .

Both States have progressive forest-fire codes
requiring every owner of forest land to provide
protection therefor. If an owner fails to protect
his land, the State forester does so and the cost is
f assessed. against the property on the county tax
jrolls. Both States have compulsory slash-dis-
 posal laws. Oregon has a law enabling the Gov-
ernor to close forest areas to entry during critical
fire weather; an operator’s permit law that gives
the State forester authority to' shut down logging
foperations during periods of high fire hazard;
i and a law requiring snag falling. In Washington
hazardous areas may be closed or other restric-
tions applied thereon by the State Director of Con-
servation and Development, and the Supervisor of .
FForestry is authorized to suspend logging, land
clearing, or other industrial operations during
periods of extreme fire hazard.
| The private timberland owner has the privilege
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of protecting his own holdings or of f)aying the
State to do it. In only a few instances have tim-
berland owners exercised this option and formed
protective associations. All private forest lands iri
castern Washington are protected by the State
forester. Eastern Oregon has three forest-fire
protective associations, the strongest being the
Klamath Forest Fire Association covering alarge
acreage in Klamath and Lake Counties, and the
other two, the Walker Range and the - Black
Butte, both comparatively small. The work of the
associations is inspected by representatives of the:
State forester to see that adequate protection is
given. The State may contract with an association
for the protection of tax-roll land within the asso-
ciation’s territory.

The States receive fire-protection funds from -
three sources; from private owners through county
tax rolls, through direct appropriation by their
legislatures, and from the Federal Government
under the Clarke-McNary Act. Federal contri-
butions have been of valuable assistance to the
development and maintenance of fire protection
on private lands, not only through the Clarke-
McNary Act, but also in recent years through
Federal emergency work programs, notably the
Civilian Conservation Corps.
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Forest Industri_es

ANUFACTURING in this region is
M limited chiefly to forest industries. Pro-

cessing and canning of agricultural prod-
ucts is.the only other manufacturing industry of
any consequence. Even this industry is small and
by far the greater part of the agricultural produc-
tion is shipped in the raw condition.

The regional population was 528,000 in 1939.
The population density of 5.2 persons per square
mile indicates the rural character of this region
and absence of populous metropolitan centers.
Approximately 40 percent of the population was
engaged in gainful occupations. The fact that
forest industries accounted for only 7.6 percent of
the gainfully employed in 1930, whereas agricul-
ture employed 39.5 percent, fails as an indicator of
the importance of the forest industries as a source
of basic income. For one thing, these industries
furnish- relatively more secondary. employment
within the region than does agriculture. Even
here where agriculture is chiefly of a large-scale,
single-crop type—wheat growing, stock raising,
and orcharding—farmers are much more self-
sufficient than forest-industry workers and make
less demand upon service industries and generate
comparatively less retail buying. It is a safe esti-
mate that at least 20 percent of the population is
dependent either directly or indirectly upon the
forest industries.

It is estimated (1939 Census of Manufactures)
that the forest industries produced goods valued at
approximately $50,000,000 during 1939. During
the same year it is estimated that about $16,500,000
was paid in salaries and wages and that the total
value of sawlogs, fuel wood, poles, fence posts,
and other forest products was approximately
$14,000,000 to $16,000,000.

As already noted, lumber manufacture is the
only primary wood-using industry of any magni-
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tude and this has been a large-scale industry 6
since the beginning of this century. The devel
ment of the industry has been greatly retard
lack of water transportation which normally &
less than rail shipment. Being dependent aln
entirely on rail transportation to marke l
industry has had to ship products dry to r
freight costs and hence has made heavy i
ments in dry kilns, extensive air drying yards,”
large inventories. Kiln drying and remanuf: :
are much more prevalent here than in the Do
fir region where much of the lumber is shipped
boat. The typical large lumber manufac up
plant (fig. 27) consists of sawmill, dry kiln, pk
mill; sash and door factory, and box factory.
This region has no open log market, ang
result of the lack of water transportation, and
has forced lumber manufacturers to acqui
ficient timber to last the entire operating lif
mill or to depend partly upon public-owne:
ber. This condition has tended to preclude
pendent logging operations.
Few lumber operations have been started
the expectation of obtaining all raw material
public forests. A number of operations
counted on public forests for part of their s
assuming that by virtue of the location of
plants, or through-the intermingling of thes
holdings with public timber, they would be
eventually of the opportunity to purchas
public stumpage within their sphere of opera
The investmént of private money in the
industries, including standing timber, I
improvements and equipment, manufac
plants, and working capital, is estimated T
at $125,000,000 under current conditions.
Principal problems that contribute to imp
nence of forest industries are: (1) Distance
markets, (2) lack of markets for species othe:
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ponderosa pine, and (3) concentration of manufac-
f turing capacity in Klamath Falls and Bend.

' Logging

. Since logging is controlled by the manufacturer
Land all the large concerns own their logging opera-
tions, there are no large-scale independent logging
operations that own timber and sell their output
either on contract to manufacturers or in an open
f market. A few large manufacturers contract part
of their logging, but in these cases they usually
f own the timber. A few small - manufacturers
 obtain all or most of their sawlogs through con-
F tract logging of their own timber or through pur-
chase from small independent logging operators.
Or a single phase of the logging operation may be
commonly contracted, such as felling and bucking.

ition of the]
of their ownj
ild be assure
purchase “th
»f operation. ;
in the fores
ber, logging]

1anufaCthiﬁg @ Logging is seasonal on nearly all operations,
.ated rougl 'Y b although the shut-down period on account of cli-
it ~ 88 matic conditions seldom exceeds 2 or 3 months.
to imperma-# ‘

Geographic, silvicultural, and economic condi-
tions are particularly favorable to partial cutting
fin the ponderosa pine forests, and nearly all
f operations, even those on private lands exclusively,

Yistance from
es other than

462119°—42——5

Ficure 27.—Large sawmill plant located in eastern Oregon.
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leave some trees standing after logging. In some
cases the first cut is so heavy as to approximate
clear cutting and in other instances the residual
stand is practically worthless. Constant improve-
ment is evident, however, -and better methods of
management are becoming the rule. .

Logs have been almost universally ground skid-
ded, until recently with horses, chains, tongs,
carts,” wagons, or big wheels. The earliest use of
tractors for logging was in ponderosa pine forests,
and tractors are now in common use, chiefly with
an arch and cable; big wheels have just about
passed out of use. Horses are still used in some
operations for bunching logs at a landing and with
the cross haul for loading trucks and even in some
cases railroad cars. Loading, on the large opera-
tions using railroads for transportation, is done
with power loaders or “jammers” (fig. 28). Flex-
ibility in selection of logging equipment has been
facilitated by the easy topography and open type
of forest.

The light stands of the ponderosa pine forests
necessitate that large mills have extensive tributary
territory and exceptionally long rail hauls. In
spite of this apparently adverse factor a number of
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the large mills have located on the edge of the forest Lumber Mam{ﬁw’tum

zone or in some cases many miles from the nearest . .

timber. Such locations have sometimes been nec- Sawmills -

essary to obtain main-iine rail facilities but some- R

times are the result of more obscure reasons. For- The region had 230 sawmills in 1937,

tunately logging railroads can be constructed 203 were active at least part of that-y

cheaply owing to the easy grades and rare need for were completely idle but riot dismantle

bridges. Little excavation and rock work is neces- doned. The largest city in eastern Or

sary in railroad construction. math Falls, is dependent for its economic
Logs are usually moved from the woods to the mainly upon sawmill pay rolls. Other g

mill either by railroad or truck. Water transporta- communities, such as Bend, Oreg., are

tion is used in only a few isolated instances. pendent upon the lumber industry.

Flumes are unknown and log chutes are seldom short distance outside the region, is an

y

fyial sawmill capacity;
bvell scattered througho
. Of both idle and activ
Hinit has the largest num

e Klamath Plateau u
'as a much larger ca
Eentration of mills, bot.
B in the vicinity of Kla
E:rn Oregon, with its gr

FIGURE 28.—Loading ponderosa pine logs on flat cars with gas “jammer.” Tractors with arches are used to bring logs to the

used any more. In the 1931-40 decade, both large [umber-manufacturing center, but only s

and small operators steadily increased their use . tities of logs from this region reach th

of trucks for hauling logs (fig. 29), owing to the ‘sawmills.

construction of many miles of new highways. Dirt Sawmills range in size from small por

roads can be constructed relatively inexpensively (fig. 30) operated by a few men and

and there is only a short period in the year when installed daily capacity of some 20 -M:

rain or snow makes them impassable. While the to large plants employing hundreds o

advent of truck transportation has meant much to turning out as much as’ 500 M feet

small operations and independent loggers, there is Roughly one mill in every nine was

little likelihood that motor trucks will completely 1937; but it is significant that pore

displace railroad transportation on large opera- quarters of the idle mills were of the:

tions, owing to the fact that beyond a certain class. No mill with -a daily instal ]
maximum distance the use of trucks appears to be greater than 100 M feet was idle b Fiure 30.—Portable tie n
unprofitable. capacity of the idle mills was but 6:p 3
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FIGURE 29.—Loading ponderosa pine logs on truck with a Diesel converted shovel loader,

L total sawmill capacity; and these idle mills were timber volume, has a score more mills than eastern

f well scattered throughout the region (table 28). Washington and more than double the sawmill
Of both idle and active mills, the Chelan-Colville capacity.

E unit has the largest number, but many are small and ) .

L the Klamath Plateau unit with half as many mills Lumber. Pradwtz?n and Its Relation to Installed Saw-
{has a much larger capacity. The greatest con- mill Capacity

g centration of mills, both by number and capacity, The total installed capacity of all sawmills in
fis in the vicinity of Klamath Falls (fig. 31). East- 1937, computed for a year of 300 8-hour working
ern Oregon, with its greater area of forest land and days, was approximately 2.4 billion board feet

hoard feet . g8
seople and -
table 28). |
dle during
han three-
nallest size

[ capacity d

. FauB163
aggregate FxGURE 30.—Portable tie mill which cuts approximately 300 ties a day. Three men operate it—a sawyer, offbearer, and stacker. Four horses,
sent of the #& used singly, yard logs from the woods. '
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' (lumber tally), and the annual capacity of the Tasie 28.—Numbér and daily installed capaci
mills active in 1937 was 2.3 billion board feet. in forest-surup units of ponderosa pine regio
The lumber production in 1937 (table 29) was 1.8 " Porest-survey unit and |Active| Idle | Total )
billion board feet, or approximately three-fourths i ]l Al
of the total installed capacity. Many of the large

mills operate two shifts daily even during periods Eastern Weshington: Nm- | Num.| Num-

of low regional production and the mills of the Obelan-Colville..._.| 54| 6 60
. D Yakima River..__._._ 3¢ 3 37

region can actually exceed by a large measure North Blue Moun-

the installed capacity rating computed on the pLo e == d

basis of one daily 8-hour shift. In spite of this Total. - .meeeeeeees %5 9| 104

apparent maladjustment of installed -capacity to
production, several new mills have recently been
constructed and others proposed for early con-
struction. Of course, some of the older mills are
nearing. the end of. their operating li‘fe owing to . g; o
exhaustion of available raw material. In the

Klamath Plateau unit installed capacity does not et S e
so greatly exceed lumber production as in most of
the other units. As a general rule the large mills
maintain production more evenly and at a higher
comparative rate than do the small mills. The
excess of installed sawmill capacity over normal
production is much less in this region than in some
other forest regions—the Douglas-fir, for example—
indicative of the more stable conditions. - 1 Per 8-hour shift.

114 21 135

29 2 31
1

203 27 230

TABLE 29.—Annual lumber produstion in the ponderosa pine region, by survey unit and species, 1925-381
[In million board feet—i. e., 000,000 omitted]

Forest-survey unlt | yo05 | 1006 | 1027 | 1028 | 1029 | 1980 | 1931 | 1982 | 1083 | 1034 | 1086 | 1086

and species

Chelan-Colville S 136 124 118 13 142 119 116 86 115 07| 128 137
Yakima River. . . 156 173 145 166 196 156 132 101 110 104 143 168
North Blue. Mountain. 199 181 116 82 145 97 59 31 53 44 94 ‘ar
Deschutes Rivér..__.. 383 320 270 306 334 242 150 92 147 162 237 281
SD\]ﬂiBlue Mountain_ 94 97 70 3 83 138 - 17 83 106 28 171 208
Klamsth Plateau. ... 397 448 389 506 537 | 468 3 220 356 373 524 680
Regipn total. ._.| 1,343 [ 1,343 L218| o690 | 612| s%5| 888 | 1,207 | 1,509
Pondeross pine. 1,204 | 1,206 1,118 892 582 824 818 | 1,192 | 1,444
Douglas-fir 105 107 81 56 28 50 50 k4 108
y it 1 1 1 1 2 6 15 30

20 20 12 1 1 3 4 5 10

Y1 2 1 6l ® ® 4 @ i

White firs 3. _ ... 3 8 4 2 1 4 1 b 3
Western hemlock. 8 1 0] @) ® 1 1 2 1
Other conifers.... 1 1 1 2 1 2 1 1
5 [ T P N S ¢ T IR e SN | I S—

Total. _._.__.... 1,343 | 1,343 | 1,108 1,246 C1,442 | 1,218 969 612 885 886 | 1,207 | 1,509

1 Compiled'from original data obtained by Forest Service under cooperative sgreement with the Bureau of Census.
% Less than 500 M board feet. 3 Includes Pacific white fir and grand fir.
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® Spokane

UNIT 3.k

i [ 15' - °

e b
: o

®
dag

W 101 M or more per 8-hour doy ©21-50 M per 8- hour doy
O 51-100 M per 8-hour day © 1-20 M per 8-hour day

F1cuRE 31.—Location of sawmills in the ponderosa pine region, by capacity class!
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Lumber production here deviated from trends
in other regions and for the country as a whole
in not receding proportionately as much during
the depression period 1931 to 1934 and in recover-
ing thereafter more rapidly (table 29). Oregon
sawmills produced more than three-quarters of
the average annual regional production during
the period 1925-38, inclusive.

Ponderosa pine amounted to 96 percent of the
total lumber production in the pine region of
Oregon, 77 percent in Washington, and 91 percent
in the entire region. This region produces about
two-fifths of the entire cut of ponderosa pine lumber
in the country (fig. 32). )

Lumber transportation and markets

Transportation of lumber to primary consuming
markets is almost entirely by rail. It is estimated
that less than 1 percent of the regional lumber
production is exported to foreign countries, and
about 40 percent is sold in Oregon and Washing-
ton. It is doubtful, however, that more than 10

- percent of the lumber sold locally is finally con-
sumed within the region; the remainder is re-
manufactured and shipped to other parts of the
country in such forms as sash and doors and box
shook. The principal outside markets for lumber
are California, New York, Illinois, Iowa, Wiscon-
sin, and Minnesota. A large part of these ship-
ments consists of factory or shop lumber destined
for further finishing. Freight amounts to a large

4,000

. from Bend or Klamath Falls to Des Moines is 69}4 ]

Winstalled  capacily
fof shooks per 8-k
from small factorie
capacity of 8 to 1!
(factories with 10 &
fof 100 to 150 M
ualities of ponde

commanding [
¥Among many kin
principal types a:
boxes for local n
tfor grapes, tomat
f cannery cases chi

part of the delivered price of lumber shippe
middle western and eastern points. The rail rat

cents per hundredweight, to Chicago 733 cents;
and to points eastward to the Atlantic Coast 87"
cents. Assuming an average shipping weight o
2,000 pounds per M board feet, these rates amoun
to $13.90, $14.70, and $16.40, respectively, per:
board feet. Partly, at least, because of the heavy
burden of freight charges which ponderosa pine -
must bear, this species is marketed in a more.
orderly fashion and with better control by thi
manufacturers than many other woods. ‘
Because of the high freight cost, the shipment
the lower grades to distant markets is not justifie
but a large part goes to local box factories.
Manufacture of cedar shingles is the only’ othy
primary wood-using industry and it-is of lit
importance. There are only a few small mi
producing cedar shingles.

Other Manufactures

The chief sawmill byproducts are lath, - fii
wood, hogged fuel, and sawdust. The us
hogged fuel and sawdust for industrial fuel i li
almost entirely to the wood-using industries. - §
dust, slabs, and edgings are used as fuel in hi
schools, and office buildings in the forest-indu:
communities, but this use is limited by the spai
ness of population in these localities.

The leading secondary wood-using industry:

manufacture of box shool
is estimated that in the Klz

Falls district two-thirds of

UNITED STATES

lumber cut is manufactured
box shooks. In other parts’

region the amount going 't
factories is much less bu

substantial part of the total’
Most of the large sawmill

many of the small mills.
box factories. In additio

are.a number of small
ent box factories that ¢

— N\
5 3,000 V \/ \ /
N
\ /
: h 2,000 \ /
N ]
- B =
1000 PONDEROSA PINE REGION

N1

lumber or more . cg

.0

operate a small sawmill ¢
their box factories, dispo:

1925 1926 1927 1928 199 130 183 1932 1933

FiGurE 32.—Comparison of production of ponderosa pine lumber in the United States
and 2n the ponderosa pine region of eastern Oregon and eastern Washington,

1934
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of shooks. per 8-hour shift. These plants range
from'small factories with 1 cut-off saw and a daily
capacity of 8 to 10 M board feet per day to large

| factories with 10 to 15 cut-offs and daily capacities
f of 100 to 150 M feet or more. The excellent

tured into:
arts of the:
1g to box *
but still a*

total cut. i
‘mills and
Is operate
tion there
independ-
sither buy
ommonly
to supply
sposing of
oards for
are about
h a total

f qualities of ponderosa pine box shooks give them
f a commanding position in consuming markets.

Among many kinds of shooks manufactured, the

E principal types are designed for apple and pear
E boxes for local markets, orange boxes, lug boxes

for grapes, tomatoes, etc., vegetable crates, and
cannery cases chiefly for the salmon canneries.

installed . capacity of 2.5 million board feet.
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Sash.and door factories and planing mills are =
also operated by most of the large lumber manu-
facturers. Sash, doors, cut stock, casket shooks,
mouldings, paneling, and various other specialty
items are manufactured. In addition there are a
few plants located in Klamath Falls manufactur-
ing moulding and other planing-mill products
exclusively. The region has one veneer plant also
located at Klamath Falls, but the use of ponderosa
pine for veneers and plywood is still new here.
Small quantities of ponderosa pine logs have been
shipped from central Oregon to a Portland basket’
and veneer plant.
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FOREST RESOURCGCES OF THE PONDEROSA PINE RE

Forest Management

permanent forest economy in this region
depends on the solution of two major
problems in forest management in the ponderosa
pine types. First, and most important, the large
area of stagnated old-growth forests must be con-
verted to growing condition. Second, growth of
the immature forests, which on the whole is much
less than half capacity, must be increased. - Except
in a few instances it is doubtful if other forest types
are suitable for even fairly intensive management.
Approximately 12 million acres, amounting to
74 percent of the region’s commercial forest land,
is classified as ponderosa pine land. And about
75 percent of this is occupied by old-growth saw-
timber stands (fig. 33), most of which contain more
than 80 percent ponderosa pine. Some 10 percent
supports second-growth saw-timber stands (type
21), and 12 percent small second-g'mwth stands.
The remainder is deforested.

a- S already intimated, success in establishing a

Selective Timber Management

Selective cutting apparently offers the most
effective method of vitalizing stagnant old-growth
stands. The great importance of advance repro-
duction in ponderosa pine management has been
conclusively demonstrated. If not destroyed dur-
ing logging or slash-hazard abatement, the young
growth already established under cover of the
virgin forest will perpetuate the forest without
interruption. On the other hand, if the advance
reproduction is destroyed, vagaries of climate and
seed crop may delay establishment of a satisfactory
second crop 30 or 40 years or even longer.

The uneven-aged character of the virgin pon-
derosa pine forest favors selective cutting of some
form or other. The growth characteristics of indi-

vidual trees range from those of young
growing trees to those of overmature slow gro
The range in immediate conversion value
great; some trees are high in value, others a
low or negative value.

Partial cutting, loosely called selective ci
has been practiced for many years, not on|
the publicly owned national forests and:
reservations, but also on private lands. T
gree of cutting has varied, but generally it h:
heavy, with 80 percent or more of the origin:
removed in the first cut (fig. 34). Marking of
for cutting on national forests and Indian
has been based on silvicultural charact
On private lands the general rule is to rem
trees of positive conversion value.

Ficu

Basic Principles

Fundamental rules for management of
rosa pine stands are clearly evident.
stated the objectives of management are,
things being equal: g

A. To cut heavy enough to:
1. Reduce insect loss to mconsequenna] levels.
2. Provide an economic operation.
3. Stimulate growth of reserve sawlog n-ecs,
and reproduction, h
. To cut light enough to:
1. Harvest rapidly the high-value trces
entire operating tract.
2. Reduce subsequent windfall losses to a
. Leave an adequate reserve stand for.
second cut. ;
4. Provide a seed supply where needed.
- v

To accomplish these objectives the ‘ft
cutting rules are proposed.

A. Cut h1§l -quality trees of:
1. High-mortality probability.
2. Low-value increment.

B. Leave low-quality trees of:
1. Low-mortality probability.
2. High-value increment.
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FIGURE 34.—Reserve stand after removal of 80 percent of the volume, Malkeur National Forest.
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FIGURE 35.—Reserve stand afier 40 percent cutting.  Trees felled were high in quality and large in size.

In actually applying these rules to specific stands instance as low as 40 percent (fig. 35).
many trees fall into one or another of these cate- tions from the basic rule allow cutting o
gories without question, but conflicts also occur. low-value trees of poor vigor and leaving
For example, what shall be done with low-quality value trees of above-average vigor. G .
trees of low-value increment, high-quality trees of there is close correlation between silvicultural i
high-value increment, and low-quality trees of economic objectives. under this system, 2
high-mortality probability? Many other conflicts moval of the high-value trees converts th
occur in practice. It is not always possible to nant forest to a growing condition. Und
eliminate all highly insect-susceptible trees through light cut it is unnecessary to dispose of slas
logging and still cut lightly enough to avoid accel- in certain vulnerable locations, thereby soi

erated windfall losses. ing soil conditions as eventually to increa:
productive capacity of the forest site.

The Malurzty—Selectz.an System Region-wide application of such a system.’

Recent studies by Brandstrom (2) on the eco- greatly facilitate and hasten sustained-yield
nomnics of ponderosa pine management have agement, thus stabilizing industries and
demonstrated the advantages of a light inirial cut ties. As already demonstrated in the ch
on areas being managed for sustained yield. forest growth, light selection will increas
These studies resulted in the development of the growth at a faster rate than heavy selec
so-called maturity-selection system based on the more rapid spread of logging over-the e
removal of the high-value overripe trees that are will result in the development of an exte
generally the least productive in the stand both work of roads which will assist in fire co;
economically and silviculturally. This system make more feasible salvage of insect-
results in a first cut far below past practice, in one killed, and wind-thrown timber. Furth

Ficur
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univeisal - application ‘of the maturity-selection
system should .assist 'in control-of insect epidemics
by ""establishing  healthy growing conditions and
ridding the forest of many inséct-susceptible trees.
| Even on'public forest lands the maturity-selec-
tion system has been used only in recent years.
EIts development, of comparatively recent origin,
 has been fostered to a great extent by increased
mobility of logging equipment. Tractors, trucks,
| motorized log loaders, and improved road-building
machinery permit greater flexibility in logging.
f The exchange policy of the Forest Service, whereby
 Government stumpage is exchanged for selectively
§ cut pine land in good condition, has stimulated
: light selection cutting on some private land, but
as yet not widely, It is generally agreed among
| foresters that a lighter cut than has been practiced
£ on private or even on most public lands is desirable.
Under the impetus and leadership of Federal forest
 agencies, it is safe to predict that the maturity-selec-
} tion system will spread more widely to private lands.

k Disadvantages in the System

It is obvious that the maturity-selection system
cannot be universally applied even in this region.
§ Some forest stands are not suitable; for example,

:m, and re-
rts the stag-

slash except -
y S0 improv-
increase the

/stem would
l-yield man-
d communij-
chapter on
:ase regional
ction. 'The
>ntire region
ctensive net-
control and
-killed, fire-
‘urthermore,

those more nearly even-aged with a large: part. of
the stand in the same size, value; and maturity
classes. In this case a heavier first-cut would be
advantageous. In other logging' units in  this
region, particularly in northern Washington
where the mature stand is not more than 5 to 10 M
board feet per acre, the volume taken under a light

selection system would be too small to make a’

profitable operation under present conditions.
Such stands will probably continue to be cut heav-
ily. (Fig. 36).

Removal of too few trees from heavy mature
stands, in order to harvest quickly the highest
value trees on the entire tract, may leave an ade-
quate reserve for an early return cut, but growth
will be little stimulated if at all. It is frequently
impossible to cut stands on rough ground lightly

_enough to cover the tract quickly, avoid excessive

windfall loss, leave an adequate reserve stand,
and still maintain an economic operation. Cutting
to eliminate all insect-susceptible trees in over-
mature stands may result in not leaving sufficient
volume for an éarly return cut or not providing
adequate seed sources for restocking the area. It
is not often that all desirable silvicultural and eco-
nomic objectives can be achieved during the initial
cut. Compromise is inevitable, and obviously a

F 349241

FIGURE 36.—Results of clear cutting on private land. Liquidation dictates this type of cutting on many operations.
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rational plani must rest upon analysis and weighing
of the relative physical and economic factors which
may differ widely tract by tract.

‘The most serious obstacle to general adoption of
this systern has its roots in the concentration of
manufacturing capacity in a few localities. Such
uneven distribution of sawmills with respect to
raw material creates a pressure to cut that makes
it seemingly .impossible to ration supplies unless
ownership is concentrated in a few hands. The
outstanding example of this condition is Klamath
Falls. It is not likely that mill owners in such
localities will drop out of the competitive race for
raw material as long as stumpage can be pur-
chased. Mills that have® been fully depreciated
from an accounting standpoint are able to bid
higher, other factors being equal, than mills still
charging off annual depreciation. As a general
rule most millsin the areas of industrial concentra-
tion fall in the first category. Sharp competition
for stumpage between such mills forces timber on
the market and makes sustained-yield operations
difficult to establish. Manufacturers holding
stumpage reserves, who might operate on a sus-
tained-yield basis if they could be assured of obtain-

ing additional stumpage at reasonable prices to-

supplement their own stumpage, are forced into
liquidating by the abnormal stumpage price. This
results in maintaining high production in the con-
centrated industrial areas until the available stump-
age is virtually exhausted and a sharp and drastic
curtailment is unavoidable—a process repeated
time and time again in various other forest regions.
Fortunately, in this region the substantial backlog
of operable public-owned timber insures a mini-
mum continuous production that will at least main-
‘tain forest industries on a reduced scale. The
chances of a liquidating operation adopting selec-
tive timber-management practices are small.
There is no great advantage in this system if
liquidation is the objective of an enterprise.

The size of the manufacturing unit may have
some influence on the application of sustained-
yield management and selective timber manage-
ment. Superficial reasoning would indicate that
the mammoth industrial plant with heavy capital
investments implies permanency. Actually the
reverse may be true. Such plants have large over-
head costs and often must maintain high produc-
tion during adverse market conditions. Geared to
high continuous production during their operating
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Neither in Oregon nor in Washington
compulsory slash-disposal laws been
long and as consistently as in ' the
region. For a number of years they
preted by private operators as requiri
and as broadcast burning was cheapest.
od was used. Other methods wer
too costly, although piling and burning:
still is practiced on public lands. ' Broa
ing is exceedingly destructive to advanc
duction and usually delays forest rege
several decades or in many instances lon

Revision and recent liberal interpretat
laws permit partial burning and other" i
hazard abatement than burning. I
tection of slash as a substitute for bu
practiced. In spite of this progres

=

flect on timber sw
ther than cutting or
on the other. It ig
fihe timber supply
fowing to remote loc
for poor quality, an
hirds of the timb
1ndian ownership a
cutting. Furtherm
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X

ES OF THE PONDEROSA PINE REGION :

?

The Timber Suppl.y

/ communities is the timber supply upon which

both depend. Appraisals of the adequacy of
b this primary resource for maintaining flow of tim-
bér have in many instances resulted in conflicting
F conclusions. Discrepancies have arisen both from

:‘ VITALLY important to forest industries and

E ences in statistics employed. The forest survey
b eliminated inconsistencies in basic data, but con-
siderable variation in interpretation of these data
. persists.

§ Relation of Timber Cut to Timber Supply

In the past, forest industry has generally been
I migratory, the life of the principal operation in
- each locality being determined largely by the avail-
b able stand of virgin timber. Based on a system of
E liquidation, the duration of forest industry has
_: frequently been estimated simply by dividing total
- timber stand by annual production. For example,
f it would be computed that this region’s present tim-
ber'supply, subjected to an annual depletion equal
f to ‘the average cut of saw timber for the period
£ 1925-36, would endure for about 101 vyears.
" Such crude calculation disregards entirely the
| effect on timber supply of depletion by agencies

n of the: & other than cutting on one hand and effect of growth
-thods of ‘B on the other. It ignores the fact that a portion of
jive pro- gk the timber supply is economically inaccessible

owing to remote location, undesirable composition,
or poor quality, and also that approximately two-
; thirds of the timber resource is in Federal and
¢ Indian ownership and not available for unrestricted

g is now |
e slash- §
:d on all " §
iticed. on

of the ¥ cutting. Furthermore, such a calculation fails to
f lighter % reveal the maldistribution of timber with respect
situation 4 to established communities.
ion were g An average figure such as 101 years for the life
the soil.

& of the timber supply is grossly misleading and

 variation in method of analysis and from differ-
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»
<&

fails to emphasize the urgency of the forest problem.
For example, similar calculations made by unit
and by species groups show an indicated life of

" ponderosa pine supply for the region of only 73

years, while, for example, in the heavy-producing
Deschutes River and Klamath Plateau units the
hypothetical life of ponderosa pine is but 60 and
65 yeirs, respectively, and for communities such’

as Bend and Klamath Falls the time must be

halved or quartered.

Privately owned timberlands, however, are being
cut over much more rapidly than the average.
The one-third of the region’s ponderosa pine saw
timber that is in private ownership is suffering about
70 percent of the pine depletion. In addition the
rate of depletion has accelerated rapidly since
1936. For example, if cutting continued at the
1937 rate, the region’s privately owned pine would
be completely exhausted in 21 years.

Sustained-Vield Capacity

The Region as a Whole

A far more rational analysis of the forest resource,
anticipating timber harvest under a forward-look-
ing plan of management, involves computation of
sustained-yield capacity, i. e., the volume. of
timber that could be cut annually without interrup-
tion or substantial future reduction.

If future curtailment is to be avoided, the current
regional cut from ponderosa pine types should be
limited to 930 million board feet annually. This
is the estimated cut that these types can sustain
over an initial cutting cycle (based on 95 percent
volume removal per acre on privately owned lands
and 75 percent on lands of other ownerships)
without reducing their future productivity. This
sustained-yield cut for the pine types is 74 percent
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of the average saw-timber cut of all species in the
region for the period 1925-36, inclusive, and only
53 percent of the rate for the period 1937-39,
inclusive. Virtually all cutting has been in the
pine types.

The allowable cut under sustained yield can be
materially increased by two means—first, by
changing cutting practice to a light selection sys-
tem; second, by cutting in the nonpine saw-timber
stands. By cutting on a maturity-selection basis,
removing in each cycle only 50 percent of total vol-
ume per acre, the allowable annual sustained-yield
cut for the pine types is increased 21 percent, total-
ing 1,126 million board feet. This increase is justi-
fied by the increased speed with which virgin forest
is converted to a condition of net growth under a
system of lighter volume removal per acre, and
the consequent saving in mortality. Within the
limits assumed for volume removal per acre, it
is obvious that the less volume removed from any
one acret he greater is the sustainable cut for the

- entire area, provided that cut is confined to the

most mature and the least thrifty trees in the
stand. Assuming a volume per acre removal of
75 percent of the virgin stand on privately owned
pine lands and 50 percent on those in other
ownerships, the allowable cut from this type
group is 1,069 million board feet.

The sustainable annual cut from the nonpine saw-
timber types is 387 million board feet, but until
there is greater assurance of their ultimate economic
availability and utilization, they can be given little
weight in balancing the timber budget. The pon-
derosa pine types contain 16 percent by volume of
so-called inferior species. An eventual increase in
the use of nonpine species is anticipated; in fact,

unless use of them is increased, the sustained-yield .

capacity of the type group will be reduced. Only a
negligible amount of ponderosa pme occurs in the
nonpine types.

Under reasonably intensive silvicultural practices
and protection from fire and insects, the region’s
ponderosa pine types could in theory maintain an
ultimate annual production of 15404 million board
feet; the nonpine types, 589 million. However, it is
doubtful if this level of productivity could be at-
tained in less than a century, even if the entire forest
area were put under sustained-yield management
immediately.
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" studies by production units are indispensable. Such’

reduced by adopting improved cutting method

The Situation Within the Units

The advantages of sustained-yield manager;
are many but they may be generalized into t
(1) Assurance of a continuous supply of forest
ucts to the consuming public, and (2) assuranc
the permanence of the communities and econos
institutions that are built around and are depend
upon the wood-using industries. Although an an4
ysis on a regional basis is adequate from the stan
point of the consuming public, it gives a grossly i
adequate portrayal of the community problem

For this purpose individual and. coordinated case-

TAiuz 30.—Auverage

Eastern Washington:

Chelan-Colville.....
Yakima River._...
North Blue Mount

studies are beyond the province of the present
report, but analysis of sustained-yield capacities b
forest-survey units materially localizes the problex
involved and adds to the practical usefulness
calculations. i
From table 30, comparing allowable cut byt
classes of cutting practice and by type group
recent rates of saw-timber cut and ultimate -
tained-yield capacity, it is apparent that in no-
can the 1937-39 rate of saw-timber production
maintained in the ponderosa pine types, regardle:
of the intensiveness of forestry that is practiced:
Although future curtailment can be materiall

Eastem Oregon:

North Blue Mount:
Deschutes River..
South Blue Mounts
Klamath Plateau..

1 Allowable cut und
selection on both prival
Eand (95-75) of virtual ¢
2 Potential annual ¢

E timber-supply p:
Eto the heavy c
and the extreme
FIn fact if the re
Fanalyzed for K!
so-called Klam:
ftion appears ev
timber in easter
:fir region) may
k the volume ava
support produc
: Klamath Plate:
E On the other h
 in northern Kla
"Deschutes River
tion have predic
rnia will moy
| maximum supp.
source would fu
at the presentra

now, a lapse in production is unavoidable.
Deschutes River and the Klamath Plateau uni

stands exceeded their ultimate sustained-yi
capacity, attainable only after years of inten:
forestry, by substantial amounts. The 1937
cut was 63 percent greater than. the ultimate in
Deschutes River unit, 94 percent in the Klamatl
Plateau unit. In other words in the latter u
the most important pine producer in the region:
the cut during these 3 years was nearly twice
permanent productive capacity.

Under a light selection system, the present a.llow
able cut of ponderosa pine types in the Desc
River unit is only 2 percent lower than the u
mate sustained-yield capacity; in the Klam
Plateau unit it is 13 percent greater. *This is dil
to the fact that both units still contain a larg
timber volume than would be required (in youn
trees) to yield the total potential growth. '

Although the Klamath Plateau unit has a grea

s Includes the te
the Klamath Ind
i California line, anc
the Klamath Basir
¢ drainages west to

Total _..ocooao -
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 FABLE 30, Average annual cut of trees of saw-timber size 1925-30, 1937-30; theoretical allowabl
. ) ultimate. sustained-yield capacity oni available lands

S
cut under

d yield 1936; and

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

Annual
cuf
1925-36

© Unit

Anpnusl
cut
1937-39

Ultimate sustained-

Allowable .under sustained yleld, 1936 yleld capacity ?

Ponderosa pine types !

Other | Pondeross Other

types pine sites sites

50-50 75-50 9675

E Eastern Washington:

Klamath Platean. ... 430

867

Chelan-Colville. 161 190 128 123 108 . 114 224 1
Yakima River. 145 161 108 103 88 19 152 181
North Blue Mountain. 21 23 8 8 7 13 18 18
POl e e 327 374 242 234 201 246 394 3710
Eastern Oregon:

113 131 04 88 7 57 168 91

D River_._.___ . 256 343 205 196 170 38 210 39
8outh Blue Mountail 133 232 106 187 168 27 260 47

300 21

032 1,

373

884

835 720 141"

1,259 1,

47

1,12 1,060

930 387

2 Potential annual growth,

 timber-supply problem is most acute here, owing
} to the heavy concentration of sawmill capacity
E and the extremely high cut in the Klamath Basin.
f In fact if the relation of cut to timber supply is
b analyzed for Klamath County alone, or for the
f so-called Klamath production area® the situa-
' tion appears even more critical. Some of the
 timber in eastern Jackson County (in the Douglas-
f fir region) may move to the Klamath Basin, but
f the volume available from this source would not
: support production at the present rate in the
¢ Klamath Plateau unit for more than 2 years.
& On the other hand, a substantial timber volume
% in northern Klamath County will be milled in the
F Deschutes River unit. Some students of the situa-
& tion have predicied that timber in northern Cali-
fornia will move to Klamath Basin mills. The

chutes
¢ ulti-

amath maximum supply that could be derived from this
is due source would furnish not more than a 5-year cut
larger Z 2t the present rate. The amount that will actually
unger s Includes the territory from the northern boundary of

the Klamath Indian Reservation, south to the Oregon-
reater @ California line, and from the divide in Lake County between
n, the b the Klamath Basin and the Goose Lake and Summer Lake

& drainages west to the summit of the Cascade Range.

1 Allowable cut under sustained yield if cutting in the ponderosa pine types during the period 193665 takes the form (50-50) of light maturity-thrift
: selection on both private and public lands; and (75-50) of heavy maturity-thrift seloction on private, and ligh¥ maturity-thrift selection on other lands;
and (95-75) of virtual clear cutting on private, and beavy maturity-thrift selection on other lands,
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be derived from this source will likely be much
less, owing to competition for stumpage from
northern California mills.

Saw-timber cut at the average rate for 1925-36
could be sustained from the ponderosa pine types
without change of forestry practice only in the
South Blue Mountain unit. Since that period, pro-
duction in this unit has increased considerably be-
yond the sustainable volume.

The timber budget could be balanced at the
1937-39 level of cutting in the Washington units
and the North Blue Mountain Oregon unit if the
volume in the. nonpine types were economically
available. However, the production capacity of
these types in the Deschutes River, South Blue
Mountain, and Klamath Plateau units, the large
producers of the region, is of minor importance.

Immediate adoption of a sustained-yield policy
would mean reducing the present cut drastically in
the principal producing centers and considerably
elsewhere. In spite of the difficulties now involved
in reducing the cut, the longer such reduction is
postponed the more severe will be the eventual cur-
tailment enforced by lack of merchantable raw
material.




Adequacy of the Forest Resource in Relatzon
to Production Trend

The desirability of sustained-yield management is
widely appreciated, but the obstacles involved are
so formidable that its wide-scale adoption, if
achieved on private lands, will unquestionably be
gradual rather than instantaneous. Thus the ques-
tions arise—What of the timber supply in the ab-
sence of sustained-yield management? What will
be the opportunities of maintaining timber produc-
tion in the future if apparent trends continue?

The Sitvation Predicted for 1966

"It should be borne in mind that future depletion
figures used in these calculations are not presented
as estimates and by no means as recommendations.
They are purely assumptions based on analysis of
depletion trend and associated factors, made in
order to direct attention to consequences of a con-
tinuation of present trend.

Assumptions of forest drain from cutting and fire
for the period 193665 (table 20) were based upon
a detailed analysis of depletion records and lumber-
production trends, of timber volume, and owner-
ship and location of existing timber supplies, mak-

TaBLE 31.—Saw-timber volume as of 1936 and.estimated volume as of 1966, by type group, class of cutting practice, and fqrz;r

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

ing allowance for the fact that.
of the region’s timber resource: is
Indian ownership and now being inanag
objective of sustaining production. '
these depletion assumptions to the 1936:s3w
inventory and making allowance foF:
that would occur, estimates of saw-tim
as of 1966 (table 31) are obtained. .

It is estimated that by 1966, if future ¢
largely a continuation of past practice
the saw-timber volume in ponderosa pine:
which totaled 96.8 billion board feet.in 193
be reduced to 63.1 billion board feet. - If;
an equal volume of timber were removed in }i
cuts (50-50), it is estimated that in 1966
derosa pine types would contain 68.2 billig;
feet. The favorable effect of lighter cutf

apparent again here. Thus sprcadmg
volume cut over a greater area and co
it in the most mature trees, the anticip:
in mortality and increase in growth o
year period is 5.1 billion board feet. Th
at the 1937 regional average.price of
pine in stumpage sales, would be value
mately $15,000,000. Since the tree:
mortality are of better than the averag

Volume 1936 ~ Estimated volume as of 1866
Unit Ponderosa pine types !
Ponde- | e Other
rosa pine types Total types
types 50-50 | 7650 | 9575 50-50
Eastern Washington: . q
Chelan-Colville. 10,970 8,317 19, 287 8,677 8,406 7,804 9,043 17,720
Yakima River._. 9,612 9,568 19, 080 7,860 7,473 7,167 8,856 18,516
North Blue Mounta! 552 494 1,046 474 446 407 408 882
B R 21,034 18,379 39,413 16,811 18, 326 15,378 18, 306 35,117 |
Eastern Oregon:
North Blue Mountain. 8, 269 3,676 11,846 6,583 6,368 6,124 4,022 10,605 | -
17,463 3,182 20, 645 11,012 10,719 10, 151 3,120 14,132
19,306 2,295 21,601 14,762 |- 14,618 14,088 2,187 16,939
30, 664 2,845 33,489 19,018 18, 516 17,348 1,880 20, 908
Total. 75,782 11, 888 87,680 51, 366 60,117 47,601 1, 29" 62, 584
Region total. .o ceroceeeainaeeaaa 96,816 30,277 | 127,008 08,176 86, 442 63,0069 29, 526 97,701

| Estimsted volume under three forms of cutting In the ponderosa pine types during 1936-85: (60-50) light selectmn on all sreas, (7
° tlon on private light gelection on other lands; (85-75) vu-tual clear cutting on private lands, heavy selection on other lands,
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TUnit

Asstimed, 1936-65

Allgwable under subtained yleld, 1966 'j‘.
, ¥ .

- Ponderosa ﬁine types !

;Jlne ‘types Other types| - Other t’ypes "
50-50 - 75-50 95-75 SET
J. - Bastern Washington: o
Chelan-Colville. 161 190 147 13 u3 107 L 120
Yakinia River 145 161 108 ' 108 100 84 128
North Blue Mountain. ................_..._.__ 21 2 9 11 7 [ 13 14

264 6 228 213 164 267

Total.. . 327 874
p  Eastern Oregon:
North Blue Mountai; 13 131 102 8 |87 77 61 67
D River. 266 343 275 5. 150 141 118 38
South Blue Mountain. . 133 232 207 3 188 178 is2 28
Klamath Plateau....... 430 867 500 32 256 21 184 15

________________________________ eeeeee] . 032 1,

373

681 624 5137 T 48

1,084 50

Region total 1,259 1,

747

1,348 19 909 - 837 677 405

! Allowable cut under sustained yield if cutting in the ponderosa pine types during the period 1936-66 takes the form (50-50) of light selection on all
lands; (75~50) heavy seléction on private, light selection on other lands; and (95-76) virtual clesr cutting on private, heavy selection on other lands.

“and value of the whole stand, the actual saving

should be considerably more. Assuming that
cutting takes a middle course (75-50), the esti-
mated volume in the ponderosa pine types as of
1966 would represent a saving of 3.1 billion board
feet.

In the types other than ponderosa pine ? a small
net volume reduction, from 30.3 billion board feet
to 29.5 billion board feet, is shown for the period
1936 to 1965.

Thus it appears that a materially reduced but
still substantial supply of saw timber will remain
in the region in 1966 if, from 1936 on, forest prac-
tice is at least as effective in maintaining a growing
stock as it was previously.

Allowable Cut, 1966

If the rate of saw-timber cut from 1936 to 1965
approximates that assumed for this period (1,467
million board feet annually), and there is mean-
while no material change in method of cutting,
the sustainable annual cut from the ponderosa

® Owing to the small amount of exploitation anticipated
in this type group within the next 30 years, clear cutting
only was assumed for this group. This assumption does
not imply that there may not be real advantages in selective
cutting for these as well as for the ponderosa pine types.

462119°—42——6
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pine types for the succeeding cycle will drop from
1,348 to 677 million board feet (table 32), or about
50 percent. If a heavier cut is made under these
circumstances even greater future reduction will
be necessary. If accessible, the upper-slope, Dou-
glas-fir, and other nonpine types'could build up a
total annual cut of 1,082 million board feet, or 74
percent of the assumed annual cut for 1936-65.

The sustainable cut as of 1966 from the ponderosa
pine types could be increased more than one-third,
or to 67 percent of the 193665 cut, if maturity-
selection cutting (50-50) were immediately put into
practice and applied uniformly (table 31).

The prospect of an enforced 50 percent reduction
in sawlog production, or even a 33 percent reduc-
tion, for the region as a whole, although unpleasant,
fails to emphasize the gravity of the local situation
with respect to the ponderosa pine saw-timber sup-
ply. The outlook in the Klamath Plateau and the
Deschutes River units is most unfavorable. For
example, if the cutrent trend continues, the cut from.
pine types in the Klamath Plateau unit may aver-
age 500 million board feet annually for the period
1936-65. If it does, the remaining saw timber
would support production at only 37 percent of this
level for the following cycle. In the Deschutes
River unit the trend indicates that-the pine types
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may yield an average annual cut of 275 million
board feet from 1936 to 1965, but if so, the residual
forest resource would not be sufficient to maintain
output at more than 42 percent of this volume dur-
ing the succeeding cycle. .

The relation of cut to supply of ponderosa pine is
more rational in the Yakima River and South Blue
Mountain units than elsewhere in the region, but

- even here extensive curtailment is anticipated unless

cutting'methods are improved. In spite of all that
can be done in the latter unit, maintenance of cut
in its principal lumber centers, Baker and Burns,
will present serious problems.

As shown in table 32, the sustainable annual pro-
duction following 1965 can be increased materially
by the adoption now of a light cutting practice of
the maturity-selection type. In addition, the eco-
nomic advantages of this method of making the
initial cut in virgin ponderosa pine stands may be
even greater than is apparent in the favorable effect
on volume growth, mortality, and sustained-yield

. capacity (2). As already pointed out, not only- may

the volume of saw timber available for future har-
vest be increased, but also the quality of such vol-
ume averages higher under light cutting.

Conclustons )
For the region as a whole, the ponderosa pine
types will be badly overcut during the next few
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decades, owing to the large volime of piiv
owned timber, the cutting of which is restri
little else than 'market demand, unless ra
changes in ownership or private operating prac
take place. During the cutting cycle followin
1936-65 period, a 54 percent reduction m
region’s average annual ponderosa pine produ,
will be necessary to avoid serious depletion of;
forest resource, necessitating even more drastic cu;-
tailment later. Approximately one-third of the
anticipated deficit in the pine types could be
avoided, without reducing the total volume re.
moval, by an immediate and wide-scale application:: .
of light maturity-selection cutting. i
During the next few decades nonpine types will:
probably support less than one-third of the cut the
could permanently sustain. Owing to their rela
tively low quality and accessibility they cannot by
given equal weight with the pine types in balancin;
the region’s timber budget, but a substantial in
crease in their utilization is anticipated. o
Although establishment of sustained-yield m¢
agement on privately owned lands is highly desir:
able, it is equally urgent that current cutting prac
tice on all lands not so handled be rapidly shifted to
a light maturity-selection basis. To reduce effec:
tively the severity of the inevitable future curtail
ment of cut these measures must be adopted
without delay. -
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"S‘u}mr'nyajry of Régiohal Forest Problém"_s |

g ECAUSE recognition and definition of prob- saw-timber volume, 87 percent of the average
: lems constitute the first essential step in the annual timber cut, 79 percent of the average an-

proper handling of forest lands, major atten- nual total saw-timber depletion, and 69 percent .
" tion is directed to this phase. Effort is made to of the potential growth. It is estimated that,
point out critical situations, both current and given adequate protection against fire and insects
prospective, so as to focus attention on the neces- and reasonably intensive forest management, 'the
sity of formulating rather promptly a detailed ponderosa pine forests can maintain permanently
program of action aimed at permanent forest . a forestindustry of approximately the same magni-
management as a second step. Solutions are tude as now exists. This would necessitate, how-
touched on only to bring out and emphasize ever, rearrangement of forest industries through-
" the problems. out the region. The existing- heavy concentration
of forest industries in certain localities, a system
hifted to. Problems ‘?f Sup[)lyand Utilization which .in the past has led to trefnend?us econox}'ﬁc
. . losses in other forest empires, is rapidly heading
ce cffec- .The regional inventory showed 11.6 million this region toward the same history of rise and
curtaﬂ-‘ acres of mature stands and only 3.8 million acres decline.
adop.ted of immature stands. As a partial consequence of The most critical situation with respect to future
this excess of mature stands, current annual growth timber supply exists in the heaviest producing cen-
is but 11 percent of total potential annual growth. ters, the Klamath Plateau and the Deschutes River
Excluding land occupied by virgin forests, current units in Oregon, which include the industrial towns '
annual board-foot growth is 37 percent of the of Klamath Falls and Bend. These two units,
potential. Current annual depletion from all which together contribute approximately three-
causes is 6 times current annual net growth. fifths of the region’s lumber production, must antic-
i The chief natural forest enemies, fire and insects, ipate reduction of cut to about 28 and 34 percent
are responsible for 35 percent of the current drain. of their present respective levels within three de-
Such depletion is uneconomic and practically a cades if the apparent trend continues.
total loss whereas depletion from cutting is serv- In eastern Washington the situation is somewhat
ing "an economic purpose. The control of fire better, but not satisfactory. Present.cut is about
damage and insect epidemics and the utilization twice that allowable under sustained yield and
) of fire- and bug-killed trees would result in the about three times the current annual growth. The
( conversion of such losses to economic use. The Yakima unit, including the industrial center of
% transformation of inert old-growth stands to grow- Yakima, deserves first attention.
ing condition would increase the productivity of Even though only about one-third of the ponde-
the region’s forests. The accomplishment of these rosa pine is privately owned, it is this strategic one-
; two objects would increase growth considerably third that is being seriously overcut. There is
&  beyond current depletion but this will require doubt that this situation will be corrected volun-
§ many years. tarily. Public ‘acquisition of key tracts or some
. Ponderosa pine forms 64 percent of the standing form of control may be needed.
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Forest Protéction. "

Unless ‘adequate protection - against fire, insects,
and disease can be assured, opportunity for private
forestry. will be narrowly limited. Fire is usually
the greatest forest enemy, but in this region forest
insects have in some years caused destruction equal
to the volume of cut. The individual private owner
is helpless and cooperative.action on the part of
public and private agencies is essential to meet this
problem. In the main the Federal Government
will have to assume the greatest burden. Added
expenditures for research and annual surveys to
discover impending epidemics are needed. When
epidemics threaten, provision must be made for
control by concerted action on the part of private,
State, and Federal agencies.

A fire-protection system is in force that with some
additional expenditure should keep losses to a
reasonable minimum. It is increasingly evident
that additional funds needed to provide satisfactory
fire control must come from the Federal Govern-
ment. The Clarke-McNary Act provides the ma-
chinery for giving aid and the maximum additional
appropriations for which it provides should be
made. This would still fall short of funds needed,
however; the authorization must be increased be-
fore adequate aid can be given.

Forest Management

i
- Unsolved problems in the actual physical man-
agement of the resource are no serious impedi-
ment to public or private forestry. Known
methods and tools of forest management are far

in advance of their application. Employment of
recently developed tools and methods of fire
control is limited by the inability of the forest
owner to pay higher protection costs.

. examination .shows that many so-called manage-
ment problems. really stem from economic malad-
justments, which frequently prohibit use of the
best method of cutting to obtain regeneration and
improved slash disposal methods that research
and trial have developed. Research may show,
however, as in the case of the maturity-selection
system, that adoption of improved silvicultaral
practice results in immediate pecuniary rewards.

A fundamental measure has been proposed by

Keen (8), namely, consideration of insect sus-

Critical
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Achievement of full productive capacity rests
utilization of species other than pine, whic
up onme-third of the region’s growing stock.an
potential growth. Research in utilization -of the
species, now little used, is urgently needed.

Studies in thinning and pruning ponderosa.
stands are now being conducted. Possibly:
of these studies may not be. applied for man
but it is desirable that research be well in adv
of application.
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Economic' Problems

Obviously, stability of forest-land owners|
fundamental to stability of forest mianag
during transition from liquidation to sy
yield! Once sustained-yield management is
established, interruption in continuity of
will be less important. Partial removal of,
economic obstacles to stable private, o
would probably result in immediate adopti
sustained-yield management on the part of ce
private timber owners who have sufficient
to form an operating unit. Others, who ‘hat

tion, would have to negotiate cooperati
ments with Federal or State governments
chase additional timber from other private
Owners possessing only a small volume
would probably continue the same gen
followed in the past. Some manufactu
find their plants entirely too large to bé
continuously; in such cases adjustments:
capacity would have to be made. - )

Chief among the economic problems;’
respects interrelated, are :taxation, - di
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est Tasation

‘Taxatlon of forest properties hds been the sub-
jéct of more discussion and study in recent years
than any other forest economic problem (6, 7).
. Bt is generally designated as one of the serious
‘obstacles to private forestry not only in this region
but also in practically all forest regions in the
" country. Although scientific investigations are
.. revealing that the influence of taxation has been

exaggerated in many cases, it still deserves first
- mention in our list of economic problems.
+* The property tax is the chief factor in the taxa-

tion problem. Owing to the.nonliquidity of forest
investments, the necessity of paying taxes imposed
on property transfers upon the owner’s death may
interrupt continuity of ownership to the detriment
of good forest management. Since no study has

been made here of the specific influence of inheri-
“tance and estate taxes on forestry, and since in-
come and other taxes create no problem peculiar
' : to the practice of forestry, further discussion of
forest taxation will be restricted to the property
tax. )

A study made in 1936-37 (74) showed the aver-
age assessed value per acre of eastern Oregon
- timberland to be $10.10, the full value per acre
E $19.15, and the average tax levy 2.8 cents per $1
" of assessed valuation. It gave the estimated
annual carrying charges on 2,125,173 acres of
private timberland in eastern Oregon as: Taxes
$604 908, fire patrol $41,689, and interest (3 per-
cent on full value) $1,220,991, making a total of
$1,867,588. The area involved in this calcula-
tion was roughly three-quarters of the privately
owned area of saw timber in eastern Oregon.
The average annual tax per acre on the basis of
the figures given was 28 cents, which is considerably
less than comparable figures for a decade previous.

Analysis of reports of the State Tax Commission
(75) shows that in Oregon the annual taxes levied
on all real property reached a peak of about
X $51,000,000 in 1928, but by 1937 had receded to
- of -: @ about $40,000,000. In Washington there has
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urban and 25 mills on fural propex.'ty (Iniat:
64, 1932) accompanied by a tremendous ncrea.sc
in the sales tax and various business and occiipa-

tional taxes, from $13,000,000 in 1930 to $44,000;-.
In Oregon the increase in other ..

000 in 1937.
taxes was not as great.

In both States practically all property tax reve-

nue goes to local goverhment and the State
depends upon other forms of taxation. In 1939
the Washington State Government received only
5 percent of its total income from the property

tax. Although the States have been assuming

many of the functions formerly performed by the
counties and are turning over to local govern-
mental bodies an increasingly large proportion of
their receipts from all sources, the property tax is
still the: mainstay of local government. Conse-
quently, the forest-land owner has a definite inter-
est in the functioning of local government.

The annual tax charges, taken alone, are evi-
dently not high enough to precipitate widespread
liquidation of old-growth - timber. It has been
found (6) that interest on invested capital far
exceeded taxes as a factor contributing to pre-
mature and excessive cutting. But taxation has

‘contributed to that undesirable practice; the.

property tax favors old-growth timber that is being
liquidated and thus tends to accelerate cutting of
such timber. . .

The only special tax legislation that has been
enacted to date are laws (Oregon in 1929, Washing-
ton in 1931) removing from the ordinary operation
of the property tax certain cut-over and burned-
over lands suitable for reforestation and not con-
taining timber in merchantable quantities. Lands
classified under these laws pay a small annual land
tax and a yield tax on timber products cut. In
eastern Oregon the land tax is 4 cents per acre and
the yield tax is 12} percent of the value of forest
crops harvested. Under the Washington law, clas-
sified properties in counties east of the Cascade
Range are assessed at a fixed valuation of 50 cents
an acre. ' A yield tax is also imposed on the market
value of timber or other forest crop cut, the rate
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" being 1 percent for each year that has expired from
date of classification for the first 12 years and there-
after 12 percent.

Cut-over lands have been classified under this
legislation in only two eastern Oregon counties,
Deschutes and Klamath. From 1930 to 1939, in-
clusive, 208,269 acres were classified, of which
39,467 acres were later declassified and 51,497
acres acquired by the Federal Government were
withdrawn, leaving a net total of 117,305 as of 1939.
This and approximately 13,000 acres classified in
Klickitat County, Wash., in 1932 constitute the
entire area classified in both States.

The most urgently needed action towards more
equitable forest taxation includes: (1) More ac-
curate assessment of forest properties, placing in-
creased emphasis on their income possibilities and
their treatment in natural operating units; (2) revi-
sion of local government organization and operation
to fit the needs of scattered rural populations in
areas predominantly forest; and: (3) enactment and
effective administration of a special forest tax law
which would equalize the tax burden on deferred-
income forest properties with that imposed on prop-
erties yielding a regular annual income. The last
is urgently needed because of the preponderance of
virgin forests not covered by laws mentiohed in the

©  preceding paragraph. ’

Solution of the forest tax problem must come as a
part of a general reform in local government and
taxation, but adoption of one of the three forest tax-
ation plans developed in the Forest Service publica-
tions already cited (6, 7) would produce substantial
benefits.

The problem, being chiefly concerned with the
propérty tax, is primarily a State responsibility, but
its solution vitally affects the economic status of
forestry on privately-owned land and therefore is of
national concern.

Financing Long-Time Enterprises

The liquidation method of exploiting forest re-
sources is encouraged and in some cases forced by
private banking- policies which demand rapid
repayment of credit advances. Private forestry
needs an available supply of long-term credit at
low interest rates. Conversion of a private opera-
tion from liquidation management to sustained-
yield management often means that not only
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_ made of the feasibility of insect epidemic ing
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with credit facilities chiefly because of action;
the Federal Government. The Farm
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tion, the Federal Housing Administration, ani
Reconstruction Finance Corporation provid
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forestry. Private credit quite reasonably
available at rates and terms that will enco
conservative forest management. The pub)
cern in this ‘objective is great enough to
making Federal credit available at low
rates, as with other objectives deemed-
public initerest.

Insurance for Standing Timber
The fear of disastrous loss of capital invi
through destruction of timber by fire and
epidemics is a real obstacle to private forestry
encourages rapid liquidation. Insurance  ag:
this loss at reasonable premium rates woul
tively remove this obstacle. In a study éf
feasibility of commercial fire insurance
Pacific Northwest recently published (76);"
mercial fire insurance at rates within the rea
the private operator is judged feasible uni
tain reasonable conditions. Establishment of f;
able conditions rests upon at least the parti
tion of the other economic and physical prob;
discussed here. No systematic studies ‘have;

but the need for it is as urgent as forest-fire i
ance or more so. R
The threat of major fire catastrophes such’
Tillamook Fire of 1933 in the Douglas-fir.ri
probably accounts for the reluctance of ing
companies to enter this field actively:
to bréak the deadlock that exists, participai
the Federal Government may be 'n
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usfa tory forest pracuce on the part of the prwate
Owners beneﬁted ‘

p n.ylabzhty qf Markets for Forest Products

- Lumber from this region is almost entirely dis-
tributed in domestic markets, most of which are
' distant; exports are a negligible factor. Compared
to- some other forest regions, the element of in-
‘stability represented by a- fluctuating foreign
market is absent or at least of little importance.
‘Ponderosa pine lumber prices are less sensitive
‘than Douglas-fir, but are much ‘more sensitive
than many other commodities. The general feel-
ing of uncertainty of future markets is current
among laumber manufacturers in this region, as
in other forest regions. A large part of the lumber
produced in this region is used in the manufacture
of box shooks. Competition of paper box containers
and other substitutes for wooden boxes is a con-
stant threat. The bulk of the remaining produc-
tion is used in building construction where the
threat of wood substitutes is also present. Owing
to excessive cost of transportation, marketing of
lower grades of ponderosa pine is restricted.
Dependence upon the box-shook market for dis-
position of the low-grade material is unsafe.
Other uses and wider markets for this material
must be found. Continued research is needed on
reduction of manufacturing waste, development of
new products, and general diversification of
products. This should be coupled with expansion
of utilization extension. These activities should be
ufidertaken jointly by public and private agencies.

Conclustons

The ponderosa pine region offers encouragement
to private forestry in many respects, in spite of

sec'o‘ndary revenuy Flre-pmr.ectlon eos;s an
losses are relatively low. 'Satisfactory. gmwth'r

‘can be obtained through methods of cutting that.

also have many economic advantages. Ex
private holdings are fairly well consolidated.

Public timber is so located and of such character:

that it can be used to stlmulate private forestry in
many cases.

A serious problem in this region is maldistribu--

tion of forest industries in relation to forest-land
productive capacity. There are no geographic ob-
stacles which prevent correction of this situation

or give one part of the region great advantage"

over another with respect to transportation.
Difference in quality of timber stands, however,
has been an important factor in the concentration
of forest industries.

It is improbable that private initiative alone
will correct the liquidation process and coordinate

“the industrial capacity of the forest land .so as to

produce raw materials permanently in this region.
The program presented by the Forest Service to
the Joint Congressional Committee on Forestry
established by the Seventy-fifth Congress (S. Con.
Res. 31) contains measures of Nation-wide appli-
cation designed to correct critical situations such
as obtain in this region. Measures of special signi-
ficance to this region are those relating to (1) cooper-
ative protection against forest insects and disease,
(2) public credits to owners of forest land, (3)
utilization research and extension, (4) cooperative
sustained-yield units, (5) public regulation, and
(6) extension of public ownership.

A program for specific action in this region, ‘to
be of highest value, should be based on analyses
of local situations, such as it is now planned to
present in a series of reports analyzing in consider-
able detail forest problems of smaller units and
recommending specific remedial measures.
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Méﬂwa’s in Inventory Phase

tence of considerable information, partlcu-
y.on the saw-timber areas which comprise 60
yercent of the 22 million acres of forest land in the
ion, permitted use of the so-called. compilation
f method in making the inventory. This method

 areas and timber volumes through compilation and
hecking of existing records—such as forest-type
f'maps, timber cruises, land-exchange examinations,
aerial and panoramic photos, cut-over land surveys,
| extensive reconnaissances, fire reports, and similar
records—from private timberland owners, or their
¢ agents, and various public agencies. Areas for
which no reliable records were available were cov-
ered by intensive field reconnaissance. Field work
was commenced in the summer of 1934 and com-
E pleted in the winter of 1936.
" In the compilation method all forest-type area
and timber-volume information was obtained in
f place, which made possible the preparation of a
] fbr‘es_t-type map and timber-volume estimate for a
 specific area. The same procedure was employed
E on all the forest lands in the region, regardless of
f ownership.
' The inventory phase was conducted in four steps;
¢ first, collection of existing information; second,
@ checking usable timber estimates and adjusting
# them to a common standard; third, field examina-
 tion of areas not covered by usable information; and
| fourth, compilation of data collected.

- Collection of Existing Information

The first step in the collection of existing informa-
tion was to compile all available timber cruises from
various sources. The-majority of the acreage of
@ privately owned forest land in the region was found
B to be covered by intensive cruises, either in the pos-

E consisted of obtaining information on forest-type )
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e

session of the owner or his agent or county cruises
made for taxation.purposes. In the counties in
which the county cruise gave a complete coverage
of privately owned timber and was known to be
sufficiently consistent and reliable, no private
cruises were collected. Each owner who furnished
timber cruises was guaranteed that information ob-
tained from the cruises would be held strictly con-
fidential and released only in conjunction w1th
other cruise data.

Intensive cruises were available for the bulk of the
ponderosa pine timber and for a considerable acre-

age of other types in nationl-forest ownership. The

Klamath, Warm Springs, Yakima, and Colville
Indian Reservations, and Oregon & California
Railroad revested grant lands in Klamath County
were covered by intensive surveys.

Detailed forest-type maps of all national-forest
land covered by intensive surveys were available, as
well as generalized type maps made at the time of
the 1922 extensive reconnaissance of the region’s
national forests. Although these maps were not
exactly in accordance with the type scheme adopted
by the Forest Survey and had to be checked in the
field and transposed to the standard scheme, they
very materially lessened the amount of field typing.

Vertical aerial photos covering a considerable
acreage in -Union and Umatilla Counties were
obtained from a private owner and proved a very
valuable aid in the mapping. Also, during the

. survey, oblique aerial photos were taken of between

4 and 5 million acres of rough and inaccessible
mountainous country in Chelan and Okanegan
Counties, Wash., and Wallowa, Baker, Union,
Umatilla, and Grant Counties, Oreg.

Locatiops and year of cut of logged areas were
obtained from records in the offices of the county
assessors and private timber owners. Locations
of areas deforested by fire were obtained from the
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/ers of ‘Oregon and Washington, Indian Service,
and private fire-patrol associations.

. Checking and Adjusting Timber Estimates

After all available private and public timber
cruises had been collected, the next step was to bring
each individual cruise to the specifications set up
by the Forest Survey. This step, known as check
cruising consisted in cruising sample areas covered
by the original cruise according to survey standards
and computing an adjustment factor from a com-
parison of the original and check cruises. The
sample areas, usually 320 acres in extent, were so
distributed throughout the area covered by the
original cruise as to give a representative check
on 2 to 5 percent of the total acreage.

In cruising, quarter-acre circular plots were
taken at 2)%-chain intervals along compass lines
run twice through each 40-acre tract, making a
total of 16 such plots and giving a 10-percent
cruise. All cruise lines were carefully referenced
to section and quarter-section corzers, assuring the
same coverage as the original cruise. Volume was
recorded for all trees 11.1 inches d. b. h. and larger
on the plot and the locations Of all doubtful-line
trees were determined with a tape. All large
trees were measured for diameter with a tape and
sufficient smaller trees were measured to check the
cruiser’s estimate of diameter. Tree heights to a
utilizable top were obtained with the Abney level

"and by taping an occasional windfall. Deduction

for breakage and defect in each species was made
for each 40-acre tract. All beetle-killed ponderosa
pine trees .were recorded by diameter class, and
the number of poles—trees 5.1 to 11.1 inches
d. b. h—was also recorded by species for each
40-acre tract. '

The check cruises were compiled currently in
the field and were compared with the original
cruise. Through this comparison the check cruiser
was able to determine when sufficient samples
had been obtained to give a reliable adjustment
factor.

Whenever records were available, a comparison

* of actual cut and original cruise was made. The
results of this comparison provided a good check
on the adjustment factors set up for that particular
cruise.

0 T‘bﬁést_~5éﬁicé Oﬁ'_‘iée of Fire quxtml, ‘State Forest-
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Type Mapping o
The accuracy- of the. resultant. type
very largely dependent upon the deta;
curacy of the base data. In most countj
region, the land survey was from 50 to’7
old and section corners and lines were,
difficult to locate. Although the mappers ¢
on corners whenever these could be readi
they depended greatly on the base-map loc:
of roads, trails, streams, and triangulation p
for orientation. o
The volume per acre and composition: o
previously uncruised saw-timber stands were: &
mated ocularly by mappers, who frequently check:
their judgment by taking a series of eq
spaced %-acre sample plots along a compass’
The mapping of a county was assigned to 2 p:

Usually a township was entirely mapped by
man. Daily coverage varied widely depen
upen accessibility, topography, and densit;
character of the timber.

Mapping procedure consisted of working in
along roads, on foot along trails, ridges,”
random compass lines, and of using all loo)
stations and points. In mature and seléc:
cut stands much of the mapping was dor
running random strips. All mapping was
on 1-inch-to-the-mile township forms of trans;
vellum. These vellums were overlaid on
map of the township prepared through the enla
ment of the most recently revised Y4-inch-to=
mile lithographed national-forest base map. The
national-forest maps were found to be the .m
accurate and covered the bulk of the forested.;
tion of the region. In two of the Indian rese:
tions, not completely covered by national-fo
base maps, maps prepared by the Indian Ser
were used. For regular townships standard 0
ship forms of vellum were used for the map)
overlay sheet; for irregular townships the s
lines and quarter lines were drafted on a bl
sheet of vellum.

Type boundaries as determined were pl
directly on the vellum overlay by the use of:
bols indicating the type, composition, and vo
per acre of saw-timber stands, and the type,
position, age, and degree of stocking of immal
stands.



Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the

ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

inches d. b. h!' a 20.9-foot square was
ed; ~ Tthie 13.2-foot square was considered stocked
it contained one well-established seedling and
| {the 20.9-foot square if it contained one tree of pole
ze. Clear-cut areas and burns were also exam-
‘ined by-the stocked-quadrat method to determine
| if they were restocking.

" Before considering a township type vellum com-
!plétcd, the mapper- carefully matched the type
boundaries along the four sides with the vellums

-of adjoining townships.
E. Determination of the site quality of the forest
land and the preparation of township site maps
were carried on in the field concurrently with the
¥ type mapping and check cruising. Although
¥ height at any given age is the precise measuring
stick of site, it was necessary to use methods that
b did. not involve a large number of age and height
[ determinations. In general, the procedure fol-
lowed in the field was for the type mapper to make
| frequent age and height determinations in a large
number of stands until he was able to estimate
the site accurately through comparison, after which
an occasional measurement kept his eye in prac-
tice. Age was determined by the use of the incre-
ment borer and -by counting rings on nearby
stumps, and heights were measured with an Abney
level or by taping windfalls. Usually a minimum

a township. The minimum site unit was about
640 acres. ' ’
In recording site-quality classes, the area of sur-

Service veyed townships, by sections and rounded off to

1 town- the nearest 5 acres, was obtained from the original
1apping General Land Office plats. The area of unsur-
section veyed townships was determined “by" carefully
. blank planimetering  %-inch-to-the-mile lithographed

$ Dbase maps of the national forests. Total national-
placed [ forest, Indian-reservation, and national-park areas
f sym- & were determined by combining township area
solume data. This method was also used for several of
, COm- the counties, which were principally forested, and
nature for which complete area statistics were compiled.

The total area of the counties in which there was a

of 9 or 10 measured determinations were made to.
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the same form. These tc;wxiship'mabs €

used in the office in the preparation of the cou y

site map. )

Two kinds of forest-typé maps resulted fiom the
forest survey. Type maps, on a scale of 1 inch to
the mile and showing all of the type detail mapped

in the field, were prepared for each forested county .

in the region. In the preparation of these maps;
the type data shown on the township field vellum-
were traced on a brown-line print.of the base’
map of the county. A vandyke negative of the
tracing was then made, from which blue-line
prints are obtainable. The prints can be used
uncolored but are much more easily read if hand
colored with pencils or inks. The vandyke nega-
tive of a county type map is lent to anyone desir-
ing the map who has a blueprint machine at his
disposal, or is lent to a Portland blueprinting firm
from which the interested person can purchase the
prints,

The other kind of map is a generalized forest-
type map, on a scale of ¥ inch to the mile; litho-
graphed in colors to show the principal forest
types, and issued in four parts, covering the States
of Oregon and Washington. These are for - sale
by the Pacific Northwest Forest Experiment Station
at a nominal price for each quarter.

Compilation and Release of Data
AREA COMPILATIONS

The exact land area of each forested township in
the region and of each township within the
boundaries of all national forests, Indian reserva-
tions, and national parks, whether forested or not,
was determined. The land area of nonforested
townships outside any of the public forest units
was not determined except in a few counties where
complete area statistics were compiled. Complete
area statistics were compiled for all public forest
units.

Timber volume and forest-type acreages were
compiled by ownership classes, and determined
from the most reliable sources. The ownership
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nd natlonal-park lands from

d: ha onal-forest land from Forest Service
cords; -

‘. The area of the various types and subtypes—seg-
. “regation -by age class and degree of stocking—
ST in each section was computed for each ownership
o class. from the original township field vellums.
‘Type dreas in surveyed townships were computed
by a method known as square counting in which
a celluloid scale divided into ¥-inch squares was
used as an overlay oh the field vellum. Type areas
in unsurveyed townships were determined by use
of a polar planimeter. A summary of the type
areas, by ownership class, was made, first, for each
township and, finally, for each county.

The area of the site classes in each township was
computed by planimetering and the percentage of
the total area of the township occupied by each
site class was then determined. From these com-
putations site statistics by county, survey unit, and
‘region were summarized.

VOLUME COMPILATIONS

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 ds 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
) The ponderosa pine table, made by James W.
Girard in 1932, was based on a diameter factor of
67 percent, which assumes that the diameter
inside the bark at small-end of the average.16-foot
log is 67 percent of diameter at breast height. The
table was based on a top-diameter utilization
- ranging from 40 to 60 percent of diameter breast
height, - with an average of approximately 50
percent, which corresponded to actual top utili-
zation in the region at the time the table was made.
In checking the table against actual scale in several

offices of the Department of the Interior; -
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"In making this table the diameter factor va

areas ranged Torm —I— 9 erccnl: t
but, for all trees averaged —0.29 percen

The sugar pine table was also con
Girard in 1932 in the same way as the
pine table and was based on a diamete
60 percent. The top diameter variéd::
inches for small trees to'20 inches for large

For western white pine, a species of limited
rence in the region, the Girard-Bowiman table
in 1932 for the Inland Empire of northern.
and northeastern Washington was used. ~Thi
was based on a diameter factor of 65 perce:
20-inch trees and 57 percent for 60-inch tre
factor for other d. b. h. classes was read
curve. Top diameter varied from 6 to 12 ing
This table was thoroughly checked in the. I
Empire and found to be satisfactory.

The Ochoco National Forest table made by
Hanzlik in 1913 was used for lodgepole pin
whitebark pine.

For Douglas-fir along the Cascade Divide;

would make a
were included
iameter abot

g diameter was
were subtractt
osa pine, west
were totally ¢
thirds of their
other species
one-half of the

F section in sur
chantable-tim

ard’s table made in 1932 for the Doug Lt

region was used. In making this table the for f ships, Compi
k by reliable pre

w equals the diameter of the averd; xtlz;}cruise bl;f

B check cruising
[ ';;rqt:dsting cru
of stand-per-ar
the acreages «
E umes resulting
] posted by sect
f township * sum
into a county
t  Volume of
 feet, lumber t
conversion faci
volumes.
Cubic-foot v
E standing dead
from stump tc
bark and lim
 and ownershir
| volume of tree .
: by applying a «
I board-foot vol
E by. species; for -
b board-foot-cuk

foot log, was used for trees 32 inches d. b. h..or’
and below this diameter the average estim.
and taper was used. For the remaining Doug
and for western larch, Girard’s diameéte
table for western larch and Douglas-fir- was

60 percent for 20-inch trees to 54 percent for 5
trees and top diameter varied from 8 to 14-i
Girard’s western hemlock table, based: o

D.b. h48
2

formula equals the diamet

average 16-foot log, made for the Douglas-fir
was selected for western hemlock and m
hemlock, and H. B. Steer’s table was used bt
ern redcedar after being adjusted to 16-fo
Table 79 of Volume Tables for the Importar
ber Trees of the United States: Part. I,
Species, was used for. Pacific silver fir,
alpine fir, noble fir, Shasta red fir, and Eg
spruce after being adjusted to 12-inch tg
tended to 70 inches d. b. h. Table 91 of 1
publication was selected for California
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ake at least one 8 foot log toa 10-inch top
luded. ' Utilization of all conifers t6'a top
eter about 40 to 60 percent of the breast-high
éter was -assumed. Decay and other defects
ubtracted from the gross estimate. Ponder-
pme western white pine, and.sugar pine trees
ere’totally culled for defect only when over two-
s of their gross scale was unmerchantable. All
€r’ species were totally culled only when over
ne-half of their gross volurne was unmerchantable.
ititber-volume data in board feet, log scale, were
omputed by species and ownership class for each
tion in-surveyed townships and for each mer-
antable-timber type area in unsurveyed town-
; Compilation of the volume on areas covered
by reliable preexisting cruises consisted of adjusting
he cruise by factors previously determined through
eck cruising. Volume on areas not covered by
reexisting cruises was computed: by the application
stand-per-acre values, determined in the field, to
the acreages of merchantable-timber types. Vol-
umes resulting from these computations were then
posted by section, species, and ownership class on
_township summary sheets and finally combined
E into'a county total.

Volume of merchantable saw timber in board
feet, lumber tally, was determined by applymg a
¥ conversion factor of 1.10 to the log scale, board-foot -

fir region, - % volumes.
mountain L Cubic-foot volume of solid wood in all living and
[for west- @ standing dead trees 5.0 inches d. b. h. and larger -
foot logs. f from stump to a 4-inch tip inside bark, excluding
tant Tim- f bark and limbwood, was computed, by species
Wéstcm ) ‘: and ownership class, for each county. Cubic-foot
white fir, F volume of trees of saw-timber size was determined
agelmann | by applying a conversion factor to the merchantable
5 and ex- | board-foot volume. This conversion factor varied
the same by species; for ponderosa pine and sugar pine the
incense- board-foot-cubic-foot ratio was 5.5, and varied
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1er
determined from partial yleld tables, ‘4
derosa pine pole stands by multlplymg the
of poles per acre by the volume of the av
pole, as determined from growth-study samples
The latter method was also used for lodgepolé pine
pole stands. Some of the cubic-foot' volume .was
derived from cordwood estimates of such species
as Sierra juniper, mountain mahogany, and aspen.
A converting factor of 65 cubic feetof solid wood per
cord was used for Sierra juniper and mountain
mahogany and 72 cubic feet for aspen.

Methods in Depletion Phase

The immediate purpose of the depletion phase
was to determine the quantity and kind of timber
annually removed by cutting or killed by insects,
fire, wind throw, disease, and other causes, and
the area deforested by all causes; in short, the
extent and character of the drain on the forest
capital. The ultimate object was to determine
the trends of depletion and growth, present and
potential, and the net result of the two trends.
To estimate the quantities of wood material in

" the future it was necessary to project the depletion

figures into the future.

Cutting Depletion

The estimate of the average volume of material
removed- annually during the 12-year period,
1925-36, from the forests of the region as sawlogs
was determined from statistics on sawlog produc-
tion compiled annually by species and counties by
the Forest Service in cooperation with the Bureau

"of the Census. Unavailable, however, was any

similar statistical record of the volume of material
removed annually as minor products, such as fuel
wood and fence posts.

In estimating the production of fuel wood from
live timber, a per capita consumption for each
county was set up for both urban and rural districts.
This assumed consumption, based chiefly on a
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‘stiady by H-'M. Johnson of the production of minc
“products “in’ Oregon -and. Woashington' “in' 1930,
varied widely’ between ‘countiés and urban and
rural districts, depending upon the availability of

- other kinds of fuel; such as dead timber, limb wood

S from logging operations, slabs, edgings, planer
) ends, sawdust from mills, coal, or gas. After the
average total fuel-wood consumption had been
determined for each county in the region, the
average fuel-wood production in the county was
computed, due regard being given the importation
and exportation of fuel wood and the species avail-
able for such use.

The estimate of the annual drain on saw-timber
stands due to production of round and split fence
posts was determined by computing the number
of post replacements needed on the farms annually.
In computing this figure the number and total
acreage of the farms in each of six size classes were
obtained from statistics of the Bureau of the Census.
A varying fencing-acreage ratio was used to de-
termine the total number of posts in use, and this
figure divided by a life expectancy of 12 years
gave the number of posts replaced annually. A
converting factor of 1.08 cubic feet per post was
used. Since most of the posts are produced locally,
the species utilized depended largely upon avail-
ability. Data ‘on the quantities of other minor
products produced annually, such as poles, piling,
ties, mine timbers, cross arms, and shingles, were
obtained from the 1930 minor-products study.

Fire Depletion

The average annual rate of fire depletion in the
region was derived from an analysis of fires that
occurred during the 12-year period 1924-35
This analys/is consisted of translating the data
obtained from the individual reports for fires 40
acres and larger, obtained from the Forest Service,
Indian Service, State Foresters of Oregon and
Washington, and private fire-patrol associations,

in forest-survey types and species and adjusting’

the derived figures to agree with the total area
.burned and timber volume killed during the period.
The adjustment of the derived figures was based
on an extensive examination in the field of approxi-
mately 80 percent of the total area burned. Modi-
fication of the individual reports was made pri-
-marily on the judgment of the field examiner.

nor
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national-forest - land 'zi:'yd"

[

 reports and that
made..

b . /After all adjust
the individual £}
mated " annual a
b timber. volume lo
and county. The
ized by Forest S

“Two broad ‘ownérst

former- includes only. net ‘national-fores
latter includes. all private,” State,:count
ipal, and Indian-owned lands, both;
outside the national forests, and uhaj
Federal lands. .
There were practically no area adjus
individual reports for net national-forest:
The total area of nét national-forest land by
was obtained by summarizing the indi
reports of fires 40 acres and larger for the:
and adding the acreage of smaller fires rep
by each national forest. For practicall
national forests this summary was consider:
lower than the acreages reported in the ani_x
national-forest fire reports owing to incomple
coverage of large fires or loss of reports. .
annual summary reports were apportione
counties on the basis of fires of which record
available and used as the total net national:fo
land burned for the period. -
It was assumed at the outset that the records of
the State Foresters of Washington and Oregon
would cover all lands other than national fore
but it was found that they did not inchide ¥
fires that occurred on the Colville' and Yak
Indian Reservations in Washington and::
partially included those on the Warm Spring
and Klamath Indian Reservations in O;
It was also found that not all of the acreag
burned-over alienated lands inside the n
forests was included in the State reports.. ~“Ad
tion of the Indian-reservation fires and unreport
fires on alienated lands in the national forests :
adjustments made by the men in the field inereas
the total area of other lands burned over in"the: E
12-year period about 57 percent over the 'are:
indicated in the State reports for the same pe; d
The volume loss as compiled by the Foresf_,
vey' was considerably greater than that' shoy
by the national-forest reports. Although " th
was some downward adjustment in individi
reports, this was more than offset by up 2
adjustments, and there was also additional 10!
volume on areas reported as protection fores
which no loss was indicated. - ’
Since the State reports on fires on other’l
did not include the Indian reservations, no.d:

Methods in Gn

General procec
vey. growth study
. have been previ
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nal averages of .area deforested and
lurhe lost were compiled by forest type
ounty. . These averages were then summar-
‘by. Forest Survey units.

General procedure followed in the Forést Sur-
y-growth study and detail of the results obtained
iave been previously presented in the station’s
Forest Survey Report No. 78, “Forest Growth in
e Ponderosa Pine Region of Oregon and Wash-
} ington.” Nevertheless several significant details
! - of methodology are included here in the belief
t - that they may contribute to facility in interpreta-
t “tion of results given in the text of the present
- report.

med by
ord was "
al-forest

cordsof ‘.

Oregon - B8” Gross Growth Study in Virgin Stands

U forest,

udé the This study was undertaken primarily to appraise

Yakima, the prospects of net growth, under management,
Wd only $E from the region’s extensive virgin timberland areas.
Springs JE In so doing 323 growth samples were taken dur-
Oregon. ing the summers of 1935 and 1936 throughout
reage of X the virgin saw-timber types. Plots ‘were so located
national § on type maps in the office as to sample with reason-
Addi- § able uniformity the principal virgin stands in the
reported region. Number of samples taken within a type
ests and was determined roughly by the type’s extent and
wcreased @ economic importance.
rin the § The samples, taken in strip form, consisted of
he area @ stand tallies by tree class, growth rates by tree
. period. § class being determined from increment cores of
‘est Sur- $# sample trees. The sample uhit consisted of 1 day’s
- shown § work. for the crew of three—usually 16 acres but
h there § varying from 8 to 32. Average annual growth rate
dividual § was based upon the period 1900 to 1935 or 1936,
upward # depending on date of sampling. Growth rate of
1loss of § ponderosa pine is characteristically cyclic. On the
rests for § basis of Keen’s tree-ring analysis (9) supplemented
by additional region-wide investigation as a part of
=r lands § the survey growth phase, these periods were selected
o direct § as ones during which actual growth approximated
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before measurement could nt be Aincl;
the other hand it is believed that th AVers ;
ment of the trees that survived. was superio:
that made by those that did not, Blases involv
by these two factors tend to be comperisating,
Average annual increment of poles that grew mto
saw-timber size during the growth penod was of
course included.

Sample stand tallies were converted- to stook
tables by use of height curves, prepared for each
sample, and regional volume tables. For the
sample trees grouped into broad classes 1 ratios
of volume as of 1900 to volume as of 1935 or 1936
were computed for each sample. These ratios
were applied to the appropriate portion of the
stock table to compute estimated stand volume
as of 1900. This value was subtracted from
volume found at time of survey; the remainder
divided by years in the growth period and acres
in. the sample gave a measure of the average
annual growth per acre made by the sample stand.

Methods of Analysis

Preliminary study of the samples indicated sig-
nificant differences in growth rate by forest type
and by the various stand variables shown below
by type. Alinement charts were constructed for
cach type as a means of quickly estimating growth
corresponding to any combination of stand
variables encountered. The charts for the pine
woodland type were constructed by the empirical
alinement chart method (4), those for all other
types were made by the mathematical-graphical
method of successive approximation (3).

Making Mortality Estimates

As employed in the growth estimates, mortality
in virgin stands was dismissed by assuming loss

10 The grouping into Dunning tree classes (5) approxi-
mated that employed by Meyer (77). The Keen tree-
classification system (8) widely adopted in the region
recently was not devised until after completion of the
growth-phase field work.
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\

. sta.nds estlmatﬁd loss (as percent of volume in

resérve stand at start of growth period) varied con-
siderably, dcpendmg on estimated gross growth,
but averaged about 0.55 percent annually. The

" relation between annual loss as percent of volume

and gross growth was based on the measurements
of mortality (from all causes) made by Meyer (77)
on 169 of the 179 sample plots upon which his
growth study was based.

Methods in Requirements Phase

The requirements phase of the forest survey con-

sisted in a determination of present and prospec-

tive requirements for wood produicts. Estimates of
the quantities of these products needed in the
future cannot be made solely on the basis of needs
within the region. Interchange of products be-
tween regions necessitates determination of future
requirements on a national basis, followed by
allocation of the quantity determined among the
several timber-producing regions. Nevertheless
requirements for certain classes of wood materials

" must be computed separately for each region.

Estimates of future requirements were based

_upon studies of (1) urban construction needs, (2)

rural construction needs, and (3) the requirements
of the secondary wood-using industries. In the
Pacific Northwest studies were made of the first
two subjects named.

“The complete results of the requirements studies
made in this region are not presented in this report.
They will be integrated and correlated with data
from other regions and published in a report on
national requirements.

It is manifest that the Pacific Northwest with its
extensive and varied forest resources and sparse
population ‘can supply its requirements for prac-
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’by unit in table 37, and periodic net saw-timbt

region, such as certain kmds of furniture and 1mp
ment handles.
are eastern and southern United States, the Philip
pine Islands, and South and Central America:

h

Supplemental Tables

In this report all saw-timber volume data hav«:
been expressed in log scale, Scribner rule. Ho
ever, in some of the other regions in the United
States similar data are expressed in lumber tally’
For the purpose of comparison, tables showing sa
timber volume data in lumber tally for this region
have been prepared. These are included in this
section as supplemental tables.

Table 33 shows the volume of tlmber in mllhons
of board feet, lumber tally, in the region by species
and forest-survey unit, and table 34 by species ang
ownership class.

A comparison of annual saw-timber growth and
depletion, in millions of board feet, lumber tall&',
shown by unit in table 35. Also shown in lumber,
tally is the current annual gross growth in

region by unit and broad age class in table 36, cur‘ f

rent and potential annual net growth in the regi

growth in the region, 1936-65, by unit, decade, an
class of cutting practice in table 38.

Detailed fire-depletion data are given in supple—
mental tables as follows: Table 39 shows the area

deforested on national forests and lands other than

national forests in the region in 1924-35, inclusive
by type and forest-survey unit; table 40 shows t
loss of timber volume in log scale on thesame areas;
and table 41 is a regional summary of estimated ai -
nual average of area deforested and timber volumé
lost.

Rates used in calculating potential growth o
conifer timber in the region are shown in table 4

The principal sources of these,m: &7

Ponderosa pine. ..
Sugar pine....-.-
‘Western white pit
Lodgepole pine...

‘Western redcedar.
Alaska yellow-ced:
‘California incense-
‘Western hemlock.
Mountain bemloc

Bigleaf maple_.._

"Northern black co

Aspen.._.......-.

Specl

Tonderosa pine...
Bugar pine._._....
Western white pi
Lodgepole pine.__.

Western redcedar
Alaska yellow-cec
California incense

- Western hemlock

Mountain hemlo¢
‘White fir. .. -
Noble fir. . .
Pacific silver fr..

Western larch. _..

” Bigleaf maple. ...

Northern black ¢

1 Crater Lake

462119°
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5 . North
Chelan- Blue
Colville Moun-

tal taln

9,028.6 .2 17,661.1.| 6,604.1 7,978.5

810.2']
182.9 ) . 479.6 4.6 . . 305.8 ]
100.1 466.6 83.9 } ) : 760.8

5,870.5 5 11,826.6 | 2,603.4 11 8,644.5

26.6 |- eeenee-e .9 |.. 5.9

32.4 ]

1,120
1,144
1,165.2

Northern black cottonwood . ] . X 5 |7l . 88.4
. ~Aspen .6 .2 .8 .- 19 19 2.7

Total. 21,215.4 | 20,988.1 1,151.1 | 43,354.6 | 13,029.3 | 22,700.8 | 23,860.1 | 36,848.7 | 96,447.9 | 139,802 5 B

1 Less than 50 M board feet. .
TaBLE 34.—Volume of timber, lumber tally, in the ponderosa pine region, by species and ownership class, 1936

[In million board feet, i. e., 000,600 omitted]
State Federally owned or managed
N Public domain National forest . sy
Bpecies Private | Avail- | Re- |County| Ig“:l]' Re- Total 5 I
able for | served P2 | Indisn’ | Vested Rail- | R Re- i
cutting | from 80 | Jand | Avail- rond so- | serend | Avail- served i
R ) cutting . grants | able for | {088 55| SR | able for | SETVEC ;
cutting pending |cutting! cutting cutting

-(29,985.8 | 1,777.3 03| 416.4| 86 |16,4428 39,180.4 |  307.8 | 89,639.6

Ponderose pine.

424.6 6.4 197.8 1416 7| 802
77.0 5.6 0] 52.4 625.1 64.8 875.4
9.4 ;1 21| @ 36.3 850.0{ 115.0| 1,228.9
5129.1| 784.0 177.6| 81211 11,132.6 |  440.2 | 20,370.1
2.9 16 .3 146 158.6 1B.2) 25L5
.2 .1 .9 2.0 3.6 2.9
132.3 12 .3 52.1 5.6 .8| 238
Western hemlock 318.8 7.0 .1 8.2 861.9{ 93.8| 1,368.7
Mountain hemlock.. 9.0 2.6 2.1 228.7 | 2,142.9 | 2451 30112
o019 s0 22.8{ 48] 677 {89671 3614 69033
93.4 10 . 52.5 828.0 | 1354 14150 ;
4114 10.0 - 7 1L,702.1 | 303.7) 2,757.4 {

442.1 126.7 768.0
4,760.2 126.3 | 7,356.3

42.3 6.4 ot .8 126.7
1, 245.2 281.8 68.8 L6 752.0

140.4 46.1 4.3 .9 105.6 1,477.6 770.3 | 2,501.0
oi b s . .1 -

Bigleaf maple. .. ® |- - 0] . @
Northern black cottonwood 47.9 LR | MR .1 @ 15.7 .5 -8 2.0 88.4
2.6 |.... IS I S 2.7
Total ... ..o 40, 328.8 | 3,015.0 .3 694.6 24.3 |20,963.8 | 307.8 | 1,086.1 | 1,315.6 | 663.9 {68,460.9 | 2,851.4 |139,802.5

. L
! Crater Lake Nations} Park. 3 Less than 50 M board feet.
93

462119°—42--—T7
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i S TABLE 35.—Comparison of annual

timber growth and depl.

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

limber tally,

by unit, 1936

Tam

Average

Reduction or

Poteatial

oy Normal Current net | Average fire cuttin; “1increase in !
State and unit gross mortality ot | Toes 1004 g rees incrase in
growth ! depletion * growt 058 35 d‘l‘&lgg%“ “%{'uig‘lge’ et growth
Eastern Washington: =
Chelan-Colville. 250.8 180.4 70.4 83.9 136.3 —118.8 .
Yakima River.... 222.2 167.2 56.0 6.8 136.4 —88.0 Eastern Washington:
North Blue Mountain.. 18.5 8.8 7.7 4.4 +3.3 Chelan-Colville.
Yakima River. -
Total 489.5 366. 4 133.1 60.5 276.1 —208.5 North Blue Mounta
Esstern Oregon: Total .. oeeo-
146.3 103.4 42.9 L1 90.2 —48.4
178.2 160.6 17.6 12.1 266. 2 -240.7 Eastern Oregon:
South Blue Mountain. 172.7 152.9 19.8 7.7 110.9 —107.8 North Blue Mounta
Klamath Plateau.. 272.8 245.3 21.5 14.3 4676 —444.4 Deschutes River....
South Blue Mounta’
Total 770.0 662.2 107.8 35.2 922.9 —850.3 1,268.3 Klamath Plateau. ..
Region total - 1,269.5 1,015.6 240.9 95.7 1,199.0 —1,053.8 1,999.8 Total .. ...oo.oe.

1 On commercial forest land, 1935.
1 Exclusive of fire loss.

3 On commercial stands not more than 160 years in age, 1935.

TaBLE 36.—Current annual gross growth, lumber tally, in the ponderosa pine région, by unit and broad age class, 1936

Region total._ .~

1 G‘rowth in board fe

TaBLE 38.—Periodic

Mature stands ! Immature stands 2 Total
i Growth of
State and unit Current ag- Current an- Current an- | ' ponderosa State and w
Area nual gross Area nual gross Area nual gross Ppine as por-
growth growth growth tion of total -
growth .
= - Eastern Washington:
Thousand | Milion | Thousamd | Million | Thousand | Million Chetan- Calville. -
Eastern Washington: acres board feet acres board feet acres board feet Percent Yakima River. ...
Chelan-Colville 2,286 169.4 1,103 814 3,388 250.8 North Blue Mounte
‘Yakima River. 1,422 158.4 3 63.8 2,135 222.2
North Blue Mountain_. 124 7.7 162 8.8 286 16.5 Total...
Total 3,831 335.5 1,078 154.0 5,800 489.5 Enstern Oregon:
- North Blue Mouns
Eaatern Oregon: ’ Deschutes River...
Nort} Blue Mountain.. 1,387 97.9 799 8.4 2,186 146.3 South Blue Mounta
5 D River._ 1,682 168.4 401 19.8 1,083 178.2 Klamath Plateau. .
South Blue i L 2,428 149.8 457 2.1 2,886 172.7
Klamath Plateau el 2,426 240.9 482 3.9 2,008 272.8 Total. ......._...
L O 7,823 846.8 2,139 123.2 9,962 770.0 Region total .. -
Region total__.____.__......._- ;I 11, 654 982.3 4,117 2772 15,771 1,260.5

1 Growth is shown §
2 This is the estima

1 Stands more than 160 years old, on commercial conifer forest land.
2 Btands 160 years or less in age, on commercial conifer forest land.

94

percent of virgin stand
3 Estimated periodi:

averaging 756 percent of
+ Estimated periodi:

averaging 95 percent of
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Growth of -

Arog o - ponderosa Asen | " Dotal
immature net pine as commercial net .
stands groy po?it(g]l of | forest sjtes -, growth
0 5008

o g Thousand | Miltion board Thousand | Million board
FEastern Washington: acres Teet acres Jeet
Chelan-Colville,

1,103 70.4 3,625 - 4488

Yakimg River_ 713 56.0 40 2,177 376.2 T 45
nLs - North Biue Mountain_ __ 162 7.7 26 288 3.6 )
¥ — [ ——
. Total.. - . 1,978 183.1 5,900 864.6 51 ’
3.1 4 .
260.6. ‘Edastern Oregon: [
3509 North Blug Mountain 799 429 37 2,244 286.0 64 |
4147  ©° " Deschutes River. g 17.6 7 2,016 27.2 8 :
—_— South Blue Mountain 10.8 7 2,925 370.7 8 ‘ w B
1,208.3 Klamath Plateau 7.6 6 2,903 | 2.2 8 |
1,000.8 . Total. 107.8 5 10,178 1,376.1 81 W
_— ’ Region total ’ 4,117 ‘ 240.9 ( 48 } 16, 168 ‘ 2, 240.7 ’ 60 f'
. ; |
' Growth in board feet is shown for all trees 111 inches d. b, h. or Taore, estimated in 16-foot logs to 8-inch top, Scribner rule. ‘[
TABLE 38.—Periodic net saw-timber growth,! lumber tall; s in the ponderosa pine region, 7936~65, by unit, decade; and class of cutting practice
E—— (In million board feet—i. ©., 000,000 omitted) j
|
— 103645 1946-55 : 1956-65 ”
o State and unit i
2e as por- £ . 50-50 2 75-50 ,95-75 4 50-50 7 75-50 95-75+4 50-50 * 75-50 3 95-75 4 ';‘
1 of total i
srowth N I
- - Eastern Washington: i)
Chelan-Colvills_ ke 1,412 1,208 1,058 1,864 1,724 1,364 ‘I
Dercent Yakima River.__ 893 771 1,244 1,150 o) i
39 North Blite Mountain 161 145 245 229 207
37 R T
35 Total. oo 2,350 1,974 3,35 3,103 2,542
38 Eastern Oregon: i
———— North Blue Mountain. 440 418 3% 898 809 714 1,220 1,001 844
Deschutes River.__ 390 337 259 846 ke-3 401 1,215 - 1,085 744
43 South Blue Mountain . 208 270 220 723 627 461 1,103 961 602
0 Klamath Plateau. ... : 77 616 437 1,615 1,284 o4 1,97 1,749 1,116
75 e | — | —
77 Total. ... 1,845 1,641 1,306 3,980 3,443 2,450 b, 517 4,866 3,408
69 Regiontotal. __._________ ' 3,383 , 3,101 ' 2,648 ’ 6, 541 ) 5,793 ‘ 4,424 ‘ 8,870 1 7,969 , 6,038
& s opouwth 1 shown for al trees 11.1 inches d. b b or more, estimated  1o1o0g logs to an 8-inch top, Scribner rule.

2 This is the estimated periodic growth if the anticipated timber cut in Pponderosa pine types takes the form of light selection, removal averaging 50
Percent of virgin stand volume Per acre on all areas where cutting occurs.

3 Estimated periodic growth if the anticipated timber cut in ponderosa pine types takes the form of heavy selection on privately owned lands, removal
averaging 75 percent of virgin stand volume Der acre; light selection averaging 50 percent on other lands.

4 Estimated periodic growth if the anticipated cut in ponderosa Dpine types takes the form of virtual clear cutting on privately owned lands, removal
averaging 95 percent of virgin stand volume ber acre; heavy selection averaging 75 percent on other lands.
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X Eastern Washington Eastern Oregon
Type Ty, g B A PR
. Ne: |- Po North North | Des- - | South g
. 82&‘;&‘ ‘%"lleg“ g Blue | Total | Blue "I}{l'll:’teef _ Blue %ﬁ’;‘;ﬁ‘ Total
Acres Acres Acres | Acres Acres Acres Acres Acres Acres ]

534 P pine wood) 125 (... ) 16 (... . 18 :

2 -| Pon pine, large.. 1 a0 “ 20 o g ‘:‘3 1‘;"”3‘*:‘
- 2034| Pure ponderosa pine, large.......... 839 549 549 1,278 i L
‘21 | Ponderosa pine, small 172 1 55 78 20 ‘P“‘“:lp‘;

| Ponderosa pine mixture, large. ... | 220 35 9 154 ol g:z e

7 | Douglas-fir, small old growth. ___ 148 1 Cor Ponderc

8 .| Pouglas fir, large second growth_ 70 “ Douglies

9A| Dotiglas fir, large poles. 62 [ .. . ¢ 5 Doﬁgl;

23 | Fir-mountain hemlock, large. 2 16 94| Douglas
2734| Upper-slope mixture, large._ .. . 1,388 17 48 .3 | Fir-mou
22 | Ponderosa pine seedlings and sap- .

lings i o 124 12 204 214 Upper
2 | Ponder:

28 | Ponderosa pine mixture, smali. . 1t 6 28 43 lings

9B| Douglas-fir, small poles. . 27 4 K 2% | Pon dex-c

10 | Douglas-fir seedlings and saplings____ 10 PR k o " 2834 Upper-
24 | Fir-mountain hemlock, small. 8 al 45 49 . : 2 | Lodgei-
28%| Upper-slope mixture, small 3,398 1 33 % | Lod e"
25 - | Lodgepole pine, large.__... N 34 4 43 e | Lodgey
26 | Lod le pine, small . 5, 601 42 205 427 T

5B| Juniper or mountsin mahogany

. - 6 L]
Total.__. ] 12,745 59 4 12,808 1 402 852 1,018 | - 2,496
Ponderc
ON LANDS OTHER THAN NATIONAL FORESTS Ponderc
S Pare po

By P pine 601 a 2% 8 oot a5 .;‘l’:ﬂ
20 | Ponderosa pine, large.__ . 606 37 9 318 19 24 570 Pond er(.
20%4| Pureponderosa pine, large. = 516 74 7 37 532 205 781 1,555 Ponderc
20A| Ponderosa pine-sugar pine, large. - 2 19 21 Dougles
20B Sugar pine mixture, large. s 10 10 Douglas
21 | Ponderosa pine, small. 417 38 108 130 279 Bouglas
27 | Ponderosa pine mixture, large 199 50 17 12 2 8 37 Douglas

8 | Douglas-fir, large old growth. | PR I 1 1 Fir-mou

Douglas-fir, small old growth. 8 7 7 54 1 1 o
114 318 430 : st
384 89 473 | 3] 3 it

28 | Fir-mountain hemlock, large. R 147 1 1 o
2734 Upper-slope mixture, large. . 8,143 1) 3 O 8,194 7 2 femeees ] 9B|_Douglas
22 | Ponderosa pine seedlings and sap- ‘

i N - 1,127 423 11 1,994 24 E:dper-s

28 | Ponderosa pinemixture,small | 401 40 110 21 - i

98B! Douglas-fir, small poles____...__._... 22 36 |- 10 |

10 1 Douglas-fir seedlings and saplings. 4 60 |.. T<
24 - | Fir-mountain hemlock, small......_.|..._______ 10 |.

284 Uppr pe mixture, small 920 200 3 2 Pra—

25 | Lodgepole pine, large. 44 1 1 ' 1 Log-scale bs
28 | Lodgepole pine, small. . 892 B30 oo ol |. 158 |

4 | Oak 16 16

Total. ... ... R 14,401 1,073 131 18, 505 . 809 1, 666 432 2,417 5,224
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Oy i
Flamath
“Plateait
M board | il
I Jeet H
. 324 !
6,130 168 5,288 81 2,401 3,877 4,42
Pondeross pine,small .._..._.......] 363 ( .. ___
‘Ponderosp pine mixture, large.
Douglas-fir, small old growth. .
Douglas-fir, large second growth. 372 2 628
Douglas-fir, large poles. .. 442 (. S| NSNS, | A—
‘Fir-mountain hemlock, large 684 | e L3 I 188
Upper-slape mixture, large. . .. 17,877 17,377 B8 328 18 ...
22 ‘| ‘Ponderosa pine seedlings and sap-
Nogs. oo o 1 1 28 27 27
- Ponderosa pine mixture, small . = 1}...: 1 1
Upper-siope mixture, small 3 3 . 3
Lodgepole pine, large. [/ — a7 = 87 i
Todgepole pine, small . 828 | | 88 6 1 7 835 o ;
17 O 82,042 402 3| 32,697 24| U8 (  4778| 5779 | 13,808 46,435 UF
. ON LANDS OTHER THAN NATIONAL FORESTS
- B3 a pine : . 62 4 533 |. 5 7% 325 453 988 |
20 |: Ponderosa pine, large. 3,680 M43 . 3,823 54 3,505 141 2,259 5,959 9,782 :
* 2034 Pare ponderosa pine, large. 2,236 455 68 2,769 209 3,808 1,512 3,010 9,439 12,198 |
. 20A| Ponderosa pine-sugar pie, large_ e — AR . 279 200 296 i
-'20B{ Sugar plne mixture, large__...... . 179 179 179 - I
2P pine, small, 605 m 776 121 2 235 450 1,22% !
" 21 | Ponderosa pine mixture, large...____| 1,339 202 = 1,541 80 112 12 189 1,730 i
78 | Douglas-fir, large old growth. . 4 4 i
“'- 7- | Douglss-fir, small old growth. 8 256 i
8 | Dauglas-fir, large second growt| 3,462 i
"9A| Douglas-fir, large poles. 1,609
23 } Fir-mountain hemlock, large_ 1,843 |
2733 Upper-slope mixture, large_ - 5,957
22 | Pondeross pine seedlings and sap-
;. | lings 544
. 28 | Ponderosa pine mixture, Small. 4 21
9B/ Douglas-fir, small poles. _. 3
3,855 + . 28%4| Upper-slope mixture, small 50
782 25 | Lodgepole pine, large... 84
28, | Lodgepole pine, small.. . 5
68
i’; TOtl..n. oo 17,263 | 5,488 n| zar 62| 7761 1,880 7225 | 17,497 | 40264 i
1,155
46 ) 1 Log-scale basis. ) i
1,080
16
21,729




Cowlin, R.W_; Briegleb, P.A.; and Moravets, F.L. 1942. Forest resources of the
ponderosa pine region of Washington and Oregon. Misc. Publication No. 490.

TasLE 41 .—Sm‘nmary of estitated antiual aperage of losses by firé in thé-pondérosa bine Fegion in "1924:—35,‘6_;3,ylypz,an¢i‘]"qre; ;
) ) : : AREA DEFORESTED (ACRES)":: i -

Eastern Washington B Eastern Oregon
Type - - -
ype . .
N}:) " North North Des- South
- Chelan- | Yakima . Klamath|
Cotville | “River |y Biue | Total | Blus | chutes | Blue | Platesu | Total
514| Ponderosa pine woodland . 726 31 {.. 757 2 26 24 2n 33
20 | Ponderosa pine, large__.. 1,086 37 (.- 1,123 21 339 63 244 667.
. 2014| Pure ponderosa pine, large.. 1,501 51 693 754 1,330 2,828

1, 404 90
20A| Ponderosa pine-sugar pine, large. N
20B| Sugar pine mixture, larg
21 | Ponderosa pine, small.__
27" | Ponderosa pine mixture, large.
8 | Douglas-fir, large old growth.
7 |.Douglas-fir, small old growth__
8 | Douglas-fir, large second growth.
9A| Douglas-fir, large poles....
23 | Fir-mountain bemlock, large.
2734} Upper-slope mixture, large. .. .
22 | Ponderosa pine seedlings and sap-

HDgS. oo 1,197 42 2,108
28 | Ponderosa pine mixture, small_____ 412 40 274
9B| Douglas-fir, small poles.______.______ 49 36 ... 14

10 | Douglas-fir seedlings and saplings.
24 | Fir-mountain hemlock, smoal
28141 Upper-slope mixture, small.
25 | Lodgepole pine, large_
Lodgepole pine, small_

TIMBER VOLUME LOST, LOG-SCALE BASIS (M BOARD FEET)

5%4| Ponderosa pine woodland . 851 41 655 1 54 9 326 479
20 | Ponderosa pine, large___ 7,176 143 |.. 7,319 77 3,747 553 2, 683 6, 960
20}4| Pure ponderosa pine, Jarge. 7,366 613 389 8,336 20, 224

8,047 280 6,209 5,

20A| Ponderosa pine-sugar pine, large. 5
© 20B| Sugar pine mixture, large
21 | Ponderosa pine, small__.
27 Ponderosa pine mixture, large.
6 | Douglasr, large old growth__..____| . ... ___
7 Douglas-fir, small old growth__
8 | Douglasfir, large second growth. ___ 1,042
9 A| Douglas-fir, large poles.
28 | Fir-mountain bemlock, large
2734| Upper-slope mixture, large_ ...
22 | Pondeross pine seedlings and sap-
lings_ ... = 176
28 Ponderesa pine mixture, small
9B| Douglas-fir, small poles..

3 3,899 u7 145 256 493 1,011
. . - 4

2815| Upper-slope mixture, smal 41
26 | Lodgepole piné, large. 87
26 | Lodgepole pine, small._. 328
Total. .o 49, 306 5,975 4 55, 364 786 10, 830 6, 665 13, 004 31,336
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Other commerotal
. contfer sites §
- Bite-quality —_—
v dless Tinmberland !
—

Total | S8W-
growth

Saw-
Total

timber
growth growth

Cubic | Board | Cubic | Board

feet

3,829
836

1 Sixty percent of normal yield-table growth rates to technical rotation
age.

?Twenty percent of normal yfeld-table growth rates to technical
rotation age.

* Seventy-five percent of normal vield-table growth rates for Douglas-
fir to technical rotation age.

7,108

I 5 ' o

37,03 k

86, 689
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B Pondé
#2722 Pondé
B Othel

SURVEY UNIT NO. 1 — CHELAN-COLVILLE UNIT — PONDEROSA PINE’
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L)
h

LEGEND

. @l Fonderosa pine saw timber
Ponderosa pine second growth
BBl Other conifer saw timber
Other conifer second growth
Noncommercial forest

I Deforested land

{71 Nonforest land

US.F.S.W.0.— 1941

IVEY UNIT NO. 1 — CHELAN-COLVILLE UNIT — PONDEROSA PINE REGION
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LEGEND
g Porderosa pine

saw timber
Ponderosa pine
second growth
Otherconifer
saw timber
Other conifer
second growth
Noncommercial

forest

Wl Deforested land

[T Nonforest land

U.S.FSwW.0 - 1941

SURVEY UNIT NO. 2 —YAKIMA RIVER UNIT — PONDEROSA PINE REGION
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LEGEND

B Fonderosa pine saw timber
Ponderosa pine second growth

B Otherconifer saw +imber
[Z3 Other conifer second growth
) Nonmmmercial'f'uresf

B Dcforested land

Nonforest land

U.S.F.S.W.0.~ 1941

SURVEY UNIT NO. 4 — DESCHUTES RIVER UNIT — PONDEROSA PINE REGION
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W

4

=

-

LEGEND
S Porderosa pine saw timber -
Ponderosa pine second growth
BB Otherconifer saw timber
[ZF Other conifer second growth
Noncommercial forest
W Deforested land
Nonforest land

77
SURVEY UNIT NO. 5— SOUTH BLUE MOUNTAIN UNIT — PONDERC
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T NO. 5—SOUTH BLUE MOUNTAIN UNIT — PONDEROSA PINE REGION
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LEGEND

. Ponderosa pine
saw timber
Ponderosa pine
CET ocond growth
Other conifer
saw timber
| Other conifer
second growth
Noncommércial
forest
@l Osforested land
CZ Nonforest land

U'S.F.5.W.0.— 1941

SURVEY UNIT NO. 6 — KLAMATH PLATEAU UNIT — PONDEROSA PINE REGION




