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ANNUAL REPORT OF THE
PACIFIC NORTHWEST FOREST AND RANGE EXPERIMENT STATION

FOR THE CALENDAR YEAR 1955

INTRODUCTION

The year 1955 has been an eventful and fruitful year for the
Station. In the body of this report principal accomplishments and
plans for the coming year will be described in detail. In the next
few paragraphs I should like to call attention to several events and
their meaning in relation to broad research needs.

The forest economy of the Pacific Northwest is becoming more
predictable as it matures. Likewise, the general scope and magnitude
of a supporting research program is becoming easier to define. During
1955, four events in particular brought the situation into sharper fo-
cus. Appropriately enough, two of these reviewed the past and two
looked to the future.

The fiftieth anniversaries
fir plywood industry both fell in
est situation since 1905 gives us
appraise future forest conditions

of the Forest Service and the Douglas-
1955. Review of changes in the for-
greater confidence in our ability to
and needs.

When the Forest Service was established in 1905 through trans-
fer of the "forest reserves" from the Department of Interior to the
Department of Agriculture, there was only a handful of professional
foresters in the United States. Now there are some 1,800 to 2,000
foresters actively practicing their profession in the Pacific North-
west alone.

For some years before 1905, a few men of vision had seen the
need for forest and related research. Here in the Pacific Northwest,
during 1900 to 1902, E. T. Allen prepared and published two monographs,
one each on Douglas-fir and western hemlock. Research in forest prod-
ucts utilization commenced in this region about 50 years ago. Need
for genetics research was seen clearly h5 years ago with the establish-
ment of a heredity and provenance study of Douglas-fir in the Pacific
Northwest. Today research in all these important fields is on a great-
ly expanded basis, although still far from adequate.

Fifty years ago there were practically no forests under actual
management in the Pacific Northwest. Only rudimentary fire protection
was given to the fringes of forest bordering the inhabited parts of the
region. Now practically all of the public forest land and a major part
of private forest land is under reasonably intensive management.

The growth of the Douglas-fir plywood industry which developed
from a bare existence in 1905 to a billion dollar industry in 1955
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illustrates how rapidly the timber economy can change. This development
also had a significant influence on the management and integrated utili-
zation of our old-growth forests. It well illustrates the potential-
ities of research and technology.

Two forward-looking events of 1955 were the preliminary release
of the Timber Resource Review findings and the publication of "Forestry
and Related Research in North America." The Timber Resource Review,
conducted by the Forest Service with the advice and assistance of many
organizations and individuals, brings the national forest situation up
to date and looks at prospective timber requirements and supply in the
years 1975 and 2000. "Forestry and Related Research in North America,"
prepared by Frank H. Kaufert and William H. Cummings for the Society of
American Foresters, appraises the current status of forestry and related
research in the United States and outlines programs and goals for 1978.

What does all this mean in terms of the Pacific Northwest and
the responsibilities and opportunities for forestry? A few figures will
suffice to establish the importance of the region's forest resources both
in the internal economy of the region and in the Nation's forest economy.
Factors of importance in analyzing the region's timber supply situation
are condition and extent of commercial forest land and the timber inven-
tory, current and prospective timber growth and loss, current and pros-
pective timber utilization, and ownership of the resource.

Commercial forest land in the Pacific Northwest totals 45.4 mil-
lion acres, which is over two-fifths of the total land area in the two
States. The timber industries dominate the economy of the Pacific North-
west. The region has less than one-tenth of the 484.3 million acres of
commercial forest land in continental United States. In contrast it has
7!9 billion board feet of sawtimber, or well over a third of the 1,968
billion feet in continental United States. The region has nearly half
of the Nation's softwood sawtimber.

The region has 28.7 million acres of sawtimber, 8.5 million acres
of pole timber, 5.5 million acres of seedlings and saplings, and 2.7 mil-
lion acres of nonstocked land. Each of these categories of forest land
present numerous problems in forest management and protection. Nearly
half of the commercial forest land is federally owned or managed, about
7 percent is State, county, or municipal, and the remainder is privately
owned. About four-fifths of the Federal forest land and half the private
forest land has sawtimber stands.

Douglas-fir is the leading species, followed by ponderosa and
Jeffrey pine, western hemlock, and true firs. Half of the total saw-
timber volume is in trees 31.0 inches in diameter and larger. A little
more than half the total sawtimber volume is on federally owned or man-
aged lands, somewhat less than half is on private lands, and about 4
percent is on State, county, and municipal lands.
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The net annual sawtimber growth in the Pacific Northwest is 6
billion board feet and the annual mortality of sawtimber from natural
causes is 4 billion board feet. Chief causes of mortality in order
of importance are insect attack, disease, and fire. More subtle loss
also occurs from these causative agents through degrade, reduction of
yield and growth rates, and delayed regeneration. In contrast, the
annual (1952) volume cut from live sawtimber in the Pacific Northwest
was 1/43 billion board feet. In addition to this a considerable vol-
ume of dead and cull trees was cut and converted to useful products.
A total of 231 million cubic feet of logging residues and 256 million
cubic feet of plant residues were unutilized during 1952 in the Pa-
cific Northwest.

Since this region is still converting old-growth forests which
are adding little or no net increment, we can expect reasonable fu-
ture increases in net growth rates. How much and how fast, of course,
depends on many factors. Also we can expect a reduction in the rate
of loss from natural mortality as well as increased salvage of trees
dying from natural causes, Increasing use of woods and mill residues
is another reasonable anticipation which is amply supported by experi-
ence of the past few years.

On the other hand, the Timber Resource Review shows that re-
quirements for wood are increasing. It estimates an increase in the
country's population to 210 million people in 1975 and 275 million in
2000. The gross national product is expected to increase from 365
billion dollars in the year 1952 to 630 billion in 1975 and 1,200 bil-
lion in 2000. Fifty years hence we may need twice as much wood as we
are now growing. These all add to a challenge to American forestry
with a great burden upon our research programs to supply the knowledge
to meet the challenge. Kaufert and Cummings report notable progress and
productive effort in the past 25 years but conclude that the Nation's
research program should be more than quadrupled in the next 25 years.
In no field of forest and range research was the effort found adequate-
ly supported and in some fields it was found extremely laggard.

The Society of American Foresters survey of forest research
used several criteria to measure future research needs. Zike the Tim-
ber Resource Review, estimates of future requirements for timber prod-
ucts were considered in appraising forestry needs. However, the
Society study relied more heavily on comparing expenditures for forest
research as a fraction of total timber products value with similar
values for competitive industries. Needless to say, forest research
expenditures proved to be comparatively underfinanced by this analysis.
Needs for research in forestry and related subjects which could not be
charged directly against timber products value were also recognized.
However, no direct measure of these research needs was developed. Con-
sidering these various factors, the recommended 1978 goal of a 200 mil-
lion dollar total program of forestry and related research seems modest.
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This would be particularly true if the gross national products reaches
630 billion dollars in 1975, which could mean that timber products values
would exceed 20 billion dollars at that time. Values of water, forage,
game, and recreation produced by the forest would provide additional
justification if needed for a 200 million dollar or larger program.

How, then, can we assemble and summarize all these various facts?
This and preceding reports for the past 30 years or more have outlined
accomplishments of this Station. Other agencies in the Pacific Northwest
are continually contributing to this progress, particularly in recent
years. A growing bibliography of forestry literature testifies to the
efforts of many people and agencies. We know that the region's forest
land is potentially highly productive. All signs point to a demand for
capacity production. And we know we have much to learn before we realize
that goal.

The current volume of old-growth timber and the fact that most of
it is in public ownership or in private ownership dedicated to long-time
management means that we will be harvesting large volumes . of such timber
for another 50 years. So we must continue to learn more about managing
and harvesting old growth. Some of the old-growth is in timber types
with which we have had little experience; they need immediate, especial
attention. The upper-slope types and lodgepole pine are outstanding
examples of this situation.

We have a good measure of the severity of current losses from
insects, disease, and fire in forests of all ages, but we must learn
more about how to protect the forest against such losses in the future.
Large areas of nonstocked and understocked forests emphasize the neces-
sity of learning more about regeneration, natural and artificial.

Problems of many kinds will inevitably arise and require solution
by research. Despite growth of chemical utilization of wood we can expect
a continued demand and premium for quality wood products. Although popu-
lation is increasing more rapidly in the West than elsewhere in the Nation,
the major markets for our timber industries will probably continue to be
distant. We must aggressively study how to improve the quality of the
products of our forests and our mills so we can minimize the transporta-
tion burden and market them to the best advantage. The large volume of
woods and mill residues is another attractive field of research. Since
timber growing is a comparatively long-time enterprise and since wood
products are sold chiefly in highly competitive markets, we must have
full knowledge of the economic aspects of the forestry enterprise. This,
too, is a major field for redoubled research effort.

The Timber Resource Review, as its name implies, was confined to
an appraisal of the timber situation. An appraisal of the forest situa-
tion must consider other uses of the forest than timber production. The
bulk of the Station's program is concerned with research on production



and utilization of timber. However, a significant part of our program
is directed towards watershed management and range management problems.
The growing realization that water is a critical commodity and that soil
is perishable is proof that we must solve the complexities of plant,
soil, and water relationships. We expect increasing demand for range
and wildlife use of forest ranges and for all forms of forest recrea-
tion. We must intensify our research in these fields in order to pro-
vide forest administrators with tools for enlightened multiple-use
management of the forest.

I should like to direct your attention to a few specific devel-
opments during 1955 that are gratifying. One is the establishment of
a Division of Watershed Management Research in the Station. Another is
the expansion of our cooperative efforts in multiple-use forest manage-
ment research. Execution of cooperative agreements for mutually sup-
ported research in watershed management studies on the Bull Run watershed
with the City of Portland and in multiple-use management of lodgepole
pine with the Pilot Rock Lumber Company are two outstanding examples of
this encouraging development.

Many other instances could be cited of cooperation and assist-
ance on the part of organizations and individuals--the counsel of our
several advisory committees, for example. The educational institu-
tions, associations, industrial concerns, private foresters, other
public agencies--all are increasing contributions to research either
directly or indirectly. This encourages us to plan our research pro-

'	 grams with imagination and with confidence that we can meet future
challenges.

The following chapters give the accomplishments of the Sta-
tion's subject-matter divisions. The technical program of the Station
is being greatly facilitated by the addition to the staff during the
past year of a mathematical statistician and a technical editor.







Forest Survey Reinventory Progress 

During the year, Forest Survey reinventory field work was com-
pleted in Snohomish County, Washington, and Lincoln and Tillamook
Counties, Oregon. Work also was started in Lane County, Oregon. To-
tal forest land area inventoried was 2.5 million acres, three-fifths
of which was in Oregon and the remainder in Washington.

Following the end of World War II, survey activities were accel-
erated and the present reinventory cycle of Oregon and Washington was
started. Through 1955, 31 million acres of forest land have been re-
surveyed. Annual progress of the survey during these years is shown
in figure 1, with reinventories completed in 19 counties in Oregon and
20 counties in Washington.

During the year, several national forest working circles were
type-mapped and intensively sampled through cooperative effort of For-
est Survey and National Forest Administration. Working circles in this
inventory work were the Suiattle, Sauk, and South Fork Stillaguamish of
the Mt. Baker Forest, Skykomish of the Snoqualmie Forest, and the Hebo
and Waldport of the Siuslaw Forest. National forest personnel contrib-
uted many man-days supplementing Forest Survey's regular sample plot
program in the working circles. In addition to supplying the national
forests with uniform working circle inventory data needed for manage-
ment planning, the additional sample plots provided Forest Survey with
more accurate information on timber volume, growth, and mortality than
can ordinarily be obtained through the regular intensity of sampling.

In the office, new detailed forest type maps, on scales of 1 and
2 inches to the mile, were prepared for Columbia, Hood River, Morrow,
and Wasco Counties, Oregon, and Klickitat, Thurston, and Yakima Coun-
ties, Washington. Field mapping of these counties was done in 1954.
The preparation of all of these maps involved drafting a revised county
base map, utilizing the most recent base data.

Office computations of forest type areas and timber volumes by
ownership were completed for Columbia, Hood River, Morrow, Wasco, Klick-
itat, Thurston, and Yakima Counties. Also, considerable progress was
made in computing timber volumes from the sample-plot data collected
during the 1955 field season.

County statistical reports for Wheeler, Morrow, and Columbia
Counties, in Oregon, and Yakima County, Washington, were prepared and
distributed. Reinventories of the counties show considerable changes
since the original inventories. For instance, analysis of Thurston
County statistics shows that timber harvesting operations have mate-
rially changed the stand-size class distribution. Sawtimber area has
been reduced greatly. In 1932, the initial inventory showed 84,000
acres of sawtimber, while in 1954 the area had decreased to 48,000
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acres. This decrease has been accompanied by a large increase of pole-
timber stands--from 59,000 acres in 1932 to 222,000 acres in 1954. It is
encouraging to find that reproduction has been established on practically
all areas recently cutover and previously classified as nonstocked.

Western Regions Forest Survey Techniques Meeting

The Forest Economics Division was host to a Forest Survey meeting
in Portland, October 20-25. Representatives of the Washington Office,
the California, Intermountain, and Pacific Northwest Stations, and the
Alaska Forest Research Center, met to discuss techniques, specifications,
and procedures currently in use in Forest Survey work in the Western
States and Alaska. One result of the meeting was the establishment of a
number of working groups to study ways and means of improving Forest Sur-
vey procedures and developing uniform standards and specifications for
certain items required by Forest Survey.

Other Activities of Forest Survey in 1955

There was no reduction in 1955 in the volume of service work con-
nected with Forest Survey. Number of requests for Survey statistics,
forest type maps, and special computations and analyses of data was com-
parable to the average annual number during the previous 5-year period.
The "requested" mailing list for county statistical reports, presenting
results of recent reinventories, continues to grow and now numbers about
600. There were some 400 orders for county type maps, which was above the
average for recent years.

To obtain detailed representative information on timber involved,
several special analyses were made of sample plot data collected in recent
county reinventories. One large forest industry company spent considerable
time in analyzing sample data on diameter and log heights of various spe-
cies in order to estimate probable log size from future operations. In
this case, the objective was to obtain guidance for installation of equip-
ment in new or existing plants.

A cooperative study was made of the volume of sawmill residues--
particularly coarse residue suitable for pulp or fiberboard--resulting
from current mill operations in three representative counties in western
Oregon. The study included both total volume and volume not now being
utilized. Cooperators were a local pulp company and the Oregon Forest
Products Laboratory.
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Increased interest in utilization of logging residues and the
need in Forest Survey to determine the total volume of drain on the
forest inventory due to harvesting of forest products, has stressed the
desirability of periodic residue surveys. In the past, several surveys
have been made in the region by the Forest Service and other public
agencies. However, they have not been at regular intervals and none
has collected all the information necessary to determine the complete
drain story in terms of Forest Survey inventories.

Logging residue studies are technically difficult, time consum-
ing, and expensive to make. An important complicating influence is the
common practice throughout the region of relogging all or a portion of
the residue on logged areas sometime subsequent to the initial opera-
tion. Other problems are the extreme variation in utilization among
forest land ownership classes and among logging operators, and the
extreme sensitivity of utilization to the current market situation.

It is proposed to conduct technique studies on logging-residue
surveys in Lane County this year at time of the inventory work. The
possibility will be explored of using individual tree samples, either
by diameter class or by very small plots. Such studies should aid
Forest Survey field men in estimating utilization of tops and cull and
breakage factors.

In designing the survey procedure, consideration will be given
to collecting information of value to forest industries about residue--
its location, character, volume, and possible-use classification.

Some Economic Aspects of Douglas-fir Stand Establishment 

The problem of establishing a new stand following cutting is
not a biological one only. Even if all the silvicultural techniques
were fully understood, it still would be necessary to weigh each pro-
posed course of action on the economic scales.

Alternative methods of stand establishment usually consist of
various combinations and degrees of costs and returns. Costs will
depend upon jobs required, such as planting, artificial or natural
seeding, brush control, rodent control, replanting, and seedling re-
lease. The returns depend mainly on site quality and yield, planned
rotation, management intensity, and estimated stumpage values. By
use of valuation techniques, the costs and returns of each possible
method on a particular cutover area may be expressed in terms of rela-
tive present value. The method with the highest present value would
represent the best choice.
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Cost Ratios of  Establishing Ponderosa  or Sugar Pine Versus 
Douglas-fir on a Given Area Under Various Site Index Combinations--

Different Stumpage Rates Assumed 1/

	

DF site 	 SP or PP site index 

	

index 1 90 1 100	 110	 120 	 130 1 1L0 I 150 j 160 
Ratio 2/

	

110 SP	 1.6	 2.2	 2.7	 3.4	 4,2	 5.1	 5.9	 6.8

	

PP	 1.2	 1.6	 2.1	 2.6	 3.1	 3.8	 14.5	 5.1

	

120 SP	 1.2	 1.6	 2.1	 2.6	 3.1	 3.8	 4.4	 5.1
	PP	 0.9	 1.2	 1.5	 1.9	 2.4	 2.8	 3.3	 3.8

	

130 SP	 1.0	 1.3	 1.6	 2.0	 2.5	 3.0	 3.6	 4.1
	PP	 0.7	 1.0	 1.2	 1.5	 1.9	 2.3	 2.7	 3.1

	

1)40 SP	 0.8	 1.1	 1.4	 1.7	 2.1	 2.5	 3.1	 3.4

	

PP	 o.6	 0.8	 1.0	 1.3	 1.6	 1.9	 2.2	 2.6

	

150 SP	 0.7	 0.9	 1.2	 1.5	 1.8	 2.2	 2.6	 3.0

	

PP	 0.5	 0.7	 0.9	 1.1	 1.4	 1.6	 1.9	 2.2

	

160 SP	 0.6	 0.8	 1.1	 1.3	 1.6	 1.9	 2.3	 2.6

	

PP	 0.5	 0.6	 0.8	 1.0	 1.2	 1.5	 1.7	 2.0

	

170 SP	 0.6	 0.8	 1.0	 1.2	 1.5	 1.7	 2.1	 2.4

	

PP	 0.4	 0.6	 0.7	 0.9	 1.1	 1.3	 1.5	 1.8
	180 SP	 0.5	 0.7	 0.9	 1.1	 1.3	 1.6	 1.9	 2.2
	PP	 0.4	 0.5	 0.7	 0.8	 1.0	 1.2	 1.4	 1.6 

1/ Douglas-fir 70 percent of ponderosa pine and ponderosa pine 75 percent
of sugar pine. Based on long-term price trends.

2/ Indicates relative maximum cost for sugar or ponderosa pine where
Douglas-fir cost equals 1.0.

Thus, assume an area had a DF site index 140 and PP or SP site
index 120. If it cost $30 per acre to establish Douglas-fir, the expend-
iture for ponderosa pine could be $39 and for sugar pine, including
blister rust control, $51 per acre. Of course, judgment must be used;
an unreasonable cost of establishing a certain species on a site un-
favorable for that species (i.e., DF on dry, southerly exposures) should
not be used as a basis for spending two or three times as much for anoth-
er species.

Plans for Additional Forest Economics Research Studies

Plans for 1956 include a study of Douglas-fir and western hemlock
end-product selling values for use in a proposed revision of the timber
appraisal base on west-side national forests. Some work also may be
started in the field of timber products marketing and in developing in-
formation requested by the Corps of Engineers for its revision of the
308 Report of the Columbia River Basin. As in the past, there probably
will be numerous short-term projects the nature of which cannot be
foreseen at this time.











At the request of lumber companies and the local national forest
supervisor, a ponderosa pine lumber recovery study was made at Lakeview,
Oreg. This study was made to determine how current lumber recoveries
for that area compare with recoveries revealed in previous studies by
this Station and still used for appraising pine timber. In the Lakeview
study, lumber recovery data were obtained on 588 logs cut during a week's
time at the American Forest Products Corporation sawmill. A record was
kept at the green chain of lumber items and grades by individual logs.
Lumber was then kiln dried, surfaced, and again graded. A research
note has been released showing results of the study.

In conjunction with the Lakeview pine study, a 1-day run of 283
white fir logs was made. Results of this study also have been summa-
rized and released in a research note.

Degrade Studies

In association with the lumber recovery studies at Halfway and
Lakeview, Oreg., detailed information was gathered on changes in lum-
ber quality and volume occurring during drying and planing. Data from
these two degrade studies will be summarized and released in two sep-
arate reports. These reports should be of considerable value to the
lumber industry as there is little factual information at present on
degrade and volume loss occurring by lumber grades from seasoning and
surfacing lumber.

Appraisal Base Study 

During the last half of the year, a cooperative project was
started with the Regional Office Division of Timber Management to
determine the practicability of appraising logs in the Douglas-fir
subregion on an end-product basis; at present, timber in this area is
appraised on a log basis. In recent years, the truly competitive log
market has progressively become less of a reality and it now appears
desirable to use lumber, plywood, and other end products as the start-
ing base. From past studies, a fair amount of data are available on
lumber recovery from Douglas-fir. Many additional studies are needed
to develop data on veneer recovery from peeler logs and lumber recov-
ery from hemlock and other species.

Veneer and Plywood

The Douglas-fir plywood industry celebrated its Golden Jubilee
in Portland in June. During the last 50 years, this industry has shown
remarkable growth. Plywood production in Oregon and Washington totaled
402 billion square feet of 3/8-inch plywood last year and required 1.8
billion feet of logs. Approximately 16 percent of all logs produced
in the Douglas-fir subregion of Oregon and Washington are used by the
plywood industry.
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For many years most storage batteries were constructed with wood
separators, made first of Port-Orford-cedar and then of Douglas-fir.
Best quality clear wood was used for this purpose. Then, exhaustion of
suitable Port-Orford-cedar timber and demand for top-grade Douglas-fir
by the plywood industry led to a search for other suitable material.
Pulp and refined wood fiber, treated with resins, have been developed
for separator use. Separators made from such material are now in pro-
duction. Separators also have been made of many nonwood materials pro-
viding satisfactory and more economical performance.

In 1948, this industry used 30 million feet of highest grade
Port-Orford-cedar and Douglas-fir wood for battery separators. By the
end of 1955, most of this production in the region had been discon-
tinued and there is little evidence that the large-scale use of wood
battery separators will be revived.

Paint Performance

Forest Service personnel inspected performance of exterior
paint on a number of Forest Service buildings and residences. Expe-
rience with paint on these structures parallels that of housing in
general in that zinc-formulated paints suffer blistering and scaling
in areas of much rain. Use of unpainted redcedar siding, given only a
stain oil treatment, has resulted in less maintenance and this finish
is increasing in use. In midwest sections of the United States zinc-
free paints are being introduced--some containing only titanium and
others containing both lead and titanium. Paints of this type have
only recently been distributed in the West and so have not yet devel-
oped a service performance record in this region.

Plans for Forest Utilization Research in 1956 

Work of the division will continue much the same as in the past.
Working relations will be maintained with industry and with the U. S.
Forest Products Laboratory and other institutions doing research on
wood utilization. Major emphasis will be given the following:

1. The end-product timber appraisal base study.

2. Veneer and lumber-grade yield studies in the Douglas-fir
subregion.

3. Lumber grade recovery studies for associated species in
the ponderosa pine subregion.

Studies on degrade developed in kiln drying and surfacing
lumber in both the Douglas-fir and ponderosa pine subregions.

5. Laminating and uses for glued laminated wood products.
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6. Improving methods of drying lumber in kilns.

7. Utilization of western hardwoods for pulp, lumber, and
other products.

8. Effects of growth conditions on wood quality.

9. Utilization of white pocket Douglas-fir and other low-quality
wood in paper-faced veneers and similar products.

10. Improvements in methods and equipment in logging and primary
manufacture.

11. Revision of manuscript "Cost of Hauling Logs by Motor Truck
and Trailer."

12. Performance of exterior house paints in protecting wood.
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Cooperation

Many of the forest disease studies outlined in this report were
made with the assistance of private, State, and other Federal organiza-
tions. Special acknowledgment is due the Central Oregon Chapter of the
Society of American Foresters, Crown Zellerbach Corporation, Oregon Pulp
and Paper Company, Oregon State Board of Forestry, Oregon State Forest
Products Laboratory, Puget Sound Timber Company, Washington State Divi-
sion of Forestry, West Coast Lumbermen's Association, Western Pine Asso-
ciation, Weyerhaeuser Timber Company, U. S. Forest Products Laboratory,
and national-forest administrative officers in Washington, Oregon, and
California.

Plans for Forest Disease Research in 1956 

1. Continue nursery and plantation disease studies. The major
task is to stop root rot losses in the 1-0 ponderosa pine
seedbeds at the Bend Nursery.

2. Continue study of needle blight of ponderosa pine.

3. Complete blister rust study of mycelial extent and continue
studies of canker growth and effectiveness of protective sprays.

L. Test additional sprays for the control of dwarfmistletoe.

5. Push studies of decay of insect-killed timber as rapidly as
killed trees of known history become available.

6. In studies of Poria weirii root rot of Douglas-fir, keep major
emphasis on rate and extent of damage to stands, but pay in-
creasing attention to relationships that may eventually lead
to control.

7. Keep abreast of the spread of Phytophthora root rot to commer-
cial stands of Port-Orford-cedar.

8. Conclude cold-deck studies at Salem and publish results.

9. Continue annual examinations on flooring and rail durability
tests and the ability of selected preservatives to withstand
attack by fungi.

10. Give special effort to development of techniques so that an
efficient, comprehensive program of forest disease surveys
can be undertaken in this region as rapidly as finances permit.

-30-







The special survey of damage to Pacific silver fir by bark
beetles was continued in cooperation with the Silver Fir Beetle Sub-
committee of the Northwest Forest Pest Action Committee. Results of
the survey and the work of the subcommittee were summarized and pre-
sented at the annual meeting of the parent committee. Work of the sub-
committee included an incidental survey of areas of hemlock dying from
unknown causes.

Improvement of Survey Methods 

Plots for evaluating Douglas-fir beetle damage were rephoto-
graphed in color and field-checked for the third consecutive year.
This will make it possible to measure the accuracy of estimating mor-
tality by comparing repeat photographs. Analysis of the 1953 phase of
this study showed that photographic interpretation of mortality, with
some field checks, was cheaper than a complete ground survey of com-
parable accuracy. This was true of both panchromatic and color film,
with use of color resulting in greater savings. Details of these find-
ings were presented at the national meeting of the Society of American
Foresters in Portland and will be published in the proceedings.

The use of aerial photographs to evaluate insect-caused mortal-
ity in the ponderosa pine type was studied cooperatively with the
California Forest and Range Experiment Station. Preliminary results
indicated that mortality survey costs can be substantially reduced by
combining photo interpretation with some field checking.

Exploratory aerial photography of damage caused by the balsam
woolly aphid was undertaken in cooperation with private industry.
Although large-scale photography with color and camouflage-detection
films showed damage not easily seen from the ground, a complete eval-
uation of the technique will require further photography and field
work.

An improved model of the portable light-table for stereoscopic
examination of color transparencies in the field was designed and con-
structed. Illumination was doubled and assembly made easier.

Laboratory experiments on processing aerial color film indi-
cated that the effective film speed can be increased by 150 percent.
This will enable aerial color photographs to be taken at faster shut-
ter speeds than has previously been possible, thus reducing image
motion.

Modern processing facilities for aerial and ground photography
in both color and black and white were constructed in Portland. This
makes it possible to virtually eliminate variations in processing as
a factor in the evaluation of photographic techniques.
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Spruce budworm studies 

1. In unsprayed areas, continue studies of population and
parasitism trends, foliage and population distribution
on Douglas-fir, and population dispersion.

2. In sprayed areas, continue population surveys and esti-
mates of parasitism for one developmental stage.

3. Summarize through 1955 the accumulated studies of nat-
ural control of the spruce budworm and prepare for pub-
lication a list of spruce budworm parasites in Oregon
and Washington.

Douglas-fir beetle studies 

1. Continue studies of relationships between stand condi-
tions and beetle outbreaks.

2. Continue long-term studies for evaluating mortality in
Douglas-fir stands.

3. Initiate studies to determine effects of climatic fac-
tors on beetle flight, attack, and brood development.

Silver fir beetle studies

1. Continue studies of biology and ecology of the beetles.

2. Ikpand studies of brood production in different types
of host material.

3. Continue study of beetle-host relationships.

Balsam woolly aphid studies

1. Summarize study plot data.

2. Reinventory study plots.

3. Continue periodic test flights to determine best time
for aerial detection of damage.

t. Continue biological studies.

Improvement of survey methods 

1. Continue analysis of studies in Douglas-fir region and
report results.
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2. In the ponderosa pine region, continue studies to improve
techniques. Test current techniques on an operational
basis and report results.

3. Assess value of low-altitude oblique aerial photos for
appraisal of insect outbreaks.

Surveys 

1. Coordinate and participate in the regional forest insect
survey and prepare the regional survey report.

Technical supervision of control

With no spruce budworm control in 1956, this activity
will occupy a much smaller place in the division's program
than heretofore. This service will be given when control of
other pests is needed.
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Erosion F

Ingla1212-1,122L12mIlt. 
One of the first attempts to measure

extent and kind of soil erosion from logging was made a few years ago
in the ponderosa pine type of eastern Oregon and Washington. In this
study, first reported in 1951, the three logging methods considered
were horse, jammer cable, and tractor. The objective was to determine
the influence of each method on the capacity of the logged area to pro-

duce forage.

In the fall of 1955, soil disturbance information was obtained

for a fourth logging method, the Wyssen Skyline Crane. This Swiss-
developed overhead cable system shows promise of substantially ditionsnre on

duc-

ing soil disturbance. Its adaptability to American logging co
is now being tested in a few places in this country, one of them
the Okanogan National Forest near Twisp, Wash.

Measurements from the Twisp operation must be considered pre-

liminary since only one location is available. 
Still, they indicate

that soil disturbance by the Wyssen Skyline Crane is mostly less than
that by the other three methods. For the comparison, three types of
disturbance were recognized: (1) Deep soil disturbancs

e--hasoil
llow dis-

placed or torn up to a depth of one inch or more, (2)
	 soil

disturbance--litter, humus, and tops of herbaceous nlants cleared away
and soil displaced or torn up to a depth of less than one inch, and

(3) slash covered groundsurface covered by slash and logging debris.

Percent of Ground Surface Affected by Threemaaf
From bur

Type of	 ''1.722-ti1- 	
Jammer

disturbance	 Crane	
(-Niii.	

cable	 Tractor

7755)	 Ti7g1) 797:1"

Slash covered	 5.0

Shallow soil disturbance	 o.7

Deep soil disturbance	 1.5

Watershed study 
includes slash burning. In July, a study of

erosion on ogged-over areas on tE.6767-Viarg 
watershed was begun in

cooperation with Oregon State College. The Corvallis watershed is

an
example of a municipal drainage from which both water and tmber

resources are being obtained under planned management. Questions have
arisen regarding the amount of erosion induced by logging and slash
burning and some answers will be provided by this study. Its purpose

4.8 14.7 5.1

9.5 -13.3 5.9

2.3 1.9 15.0







Plans for Next Year

1. Prepare for a study of logging with the Wyssen Skyline Crane
at H. J. Andrews Experimental Forest. One of three matched
experimental watersheds will be used to permit accurate meas-
urement of streamflow and sediment movement. A second water-
shed will be logged by conventional high-lead methods and the
third will be used as a check.

2. Complete the initial study of how logging affects soil erosion
in the Corvallis watershed.

3. Continue to measure the effects of cattle grazing on erosion
at the Starkey Experimental Forest and Range.

4. Initiate a study of how logging in lodgepole pine affects
accumulation and melting of snow and seasonal changes in soil
moisture.

5. Make a reconnaissance examination of soils in the Mid-Columbia
Research Center Province to determine recognizable variations
in erodibility that will influence watershed management,

6. Select locations for stream gaging stations on experimental
watersheds in the mixed-conifer timber type of the Mid-
Columbia Province.

7. In the Bull Run watershed, select experimental drainages and
prepare for installation of stream gages.

8. Plan for a study of erosion from road building in the Wiliam.,
ette and Mid-Columbia Provinces.
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also given for seeding areas disturbed by logging and construction, and
areas accidentally burned in forested zones.

Other activities of the Range Management Research staff included
papers on grazing management and range ecology presented at meetings of
the American Society of Range Management, Society of American Foresters,
and American Institute of Biological Sciences. Participation was con-
tinued in the work of the Committee on Economics of Range Resource Devel-
opment, which is a part of the Western Agricultural Economics Research
Council.

Grazing Management Studies 

Development of physical facilities for the grazing management
study on the Starkey Experimental Forest and Range was completed during
the year. The study of three rates of stocking and two systems of manage-
ment was continued for the second year on the first block of six pastures,
and started on the second block of six. Initial inventories of vegeta-
tion and soil cover were made, and data are now being compiled and ana-
lyzed. A permanent sampling system was established in each of the game
pastures.

Cattle weight gains. Heavy grazing during 1955 produced average
weight gains of lab pounds for calves, as compared with 196 and 208 pounds
for moderate and light grazing, respectively (table 2). Cow gains fol-
lowed the same pattern, with heavy grazing producing 55 pounds of gain,
as compared to 74 and 87 pounds for moderate and light grazing, respec-
tively.

Table 2.--Weight gains of cows and calves under three .grazing intensities!"
and two aystems of management during 1955

Gain--Cows	 •.	 Gain--Calves
Grazing :Deferred-:Season-: 	 :Deferred-:Season-:	 :

intensity:rotation : long  :Average:Daily :rotation : long :Average:Daily
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds

Light 87 87 87 o.84 2o6 209 208 2,00

Moderate 74 73 74 0.71 192 200 196 1.89

Heavy 43 68 55 0.53 176 185 180 1.73

Av. (wtd.) 64 74 189 196

Daily 0.62 0.71 1.82 1.89

1/ Light 10 acres per head per month; moderate = 7i acres; heavy . 5 acres.
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Average calf gain under season-long management was 196 pounds,
as compared to 189 pounds under deferred-rotation management. Anal-
ysis of weight-gain data showed no significant difference attributable
to system of management. Comparison of cow gains from individual pas-
tures shows no difference in gain between season-long and deferred ro-
tation management for the light and moderate rates of grazing. Under
heavy grazing, however, season-long management produced an average gain
of 68 pounds, while cows on deferred-rotation pastures gained only L13
pounds.

Total production of beef per acre was slightly higher on heav-
ily grazed than on moderately grazed pastures. Four heavily grazed
pastures, stocked with 98 cows and calves, produced 11.3 pounds per
acre. Eighty-one head under moderate grazing produced almost as much,
10.1 pounds per acre. Sixty-two head on lightly grazed pastures pro-
duced 7.3 pounds per acre. Although individual animal gains were high-
er under moderate and light grazing, the larger numbers of animals on
the heavily grazed pastures resulted in greater total gains.

Fora e utilization. In order to obtain the weight gains shown
above, ca eorigiViVstocked pastures in Block I utilized approx-
imately 65 percent of the bluebunch wheatgrass during the 1955 graz-
ing season. A complete utilization inventory of this block of pas-
tures was not made, owing to adverse weather conditions. Cattle uti-
lized bluebunch wheatgrass 51 percent in a moderately stocked pasture,
and 36 percent in a lightly stocked pasture. In this block of pas-
tures, no difference in the utilization of the major forage species
was observed under the two systems of management.

Utilization of bluebunch wheatgrass on the grasslands in Block
II of the experimental pastures averaged 28 percent, 49 percent, and
50 percent, respectively, for light, moderate, and heavy stocking.
However, this species is not as abundant as it is in Block I and can-
not be used as a basis for determining stocking rates. Where it is
found, it occurs as scattered individual stems and not as the bunch-
type found in Block I. Other grassland forage species and their per-
cent utilization under the various intensities of grazing are as fol-
lows:

Species Light Moderate Heavy

Bluebunch wheatgrass 28 49 50
Onespike danthonia 18 23 27
Sandberg bluegrass 13 15 14
Bottlebrush squirreltail 30 38 55
Letterman needlegrass 21 41 39

No real difference occurred in the utilization of these species
under moderate and heavy intensities of stocking, excepting bottlebrush
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The small amount or absence of lupine under a variety of condi-
tions was unexpected. This important point needs further investigation.

Northern Cascade Range subalpine ranges in best condition have the
following general species composition:

Festuca viridula
	

45 percent
Carex and secondary grasses

	
25 percent

"Intermediate" grasses and
broad-leaved herbs
	

30 percent

The tentative standard developed is now being used by the Okanogan
National Forest but further reconnaissance and study is needed. More in-
formation is particularly needed as to type changes with variation in
exposure, slope, and soil.

Timber-Grazing Relationships

Immediate losses of forage on logged areas and degree of soil dis-
turbance have been reported before. The second phase of the logging study
(succession of herbaceous and shrubby plants during the first 7 years) is
nearing completion.

Progress of secondary succession has varied among areas sampled.
In the second year after logging, the broad-leaved herbs invariably
started to increase. In some instances, grasses and shrubs continued
their decrease into the second year. By the fourth year after logging,
weeds were still increasing and rebuilding of grass and shrub cover had
started. This flush of growth was sufficient to restore total plant
cover but the herbaceous vegetation was predominately broad-leaved herbs.
In one area an invasion of inflammable cheatgrass also depreciated the
value of the new plant cover.

Seventh year data are still incomplete but a new trend appears to
be developing. Amounts of broad-leaved herbs have declined on two tran-
sects, and on the third gains have been slight. This trend, coupled with
near recovery of grass and shrub groups, may mark the end of major changes
in understory cover.

Ecology of Elk Sedge

Elk sedge produced 44 percent less herbage in 1954 than in 1953 on
the Starkey Experimental Forest and Range. The reduction was uniform over
all treatments and could not be attributed to intensity or date of harvest.
Poor distribution of rainfall and higher maximum temperatures in 1954 dur-
ing the spring growing period were largely responsible for the decreased
production.

The late dough stage of seed development appears to be a critical
period in the life cycle of elk sedge. Herbage removal during this period,
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Table 4.--Density of range vegetation and percent change following fire

After burning
Class of vegetation:

:
Before
burn

:	 1st year 2nd year
: Density : Change	 : Density : Change

Percent Percent	 Percent Percent	 Percent

Grasses 3.40 4.37 +	 28 5.20 +	 53

Broad-leaved herbs 1.34 5.26 + 292 3.18 + 137

Shrubs 10.02 5.84 -	 42 8.76 -	 13

All herbage 124.76 15.47 +	 5 17.14 16

Mortality of trees over one foot in height increased 68 percent in
the first growing season. In the second growing season, mortality in-
creased to 83 percent over the original amount resulting from the burn.
This will increase accessibility of the range for livestock when the stems
and branches deteriorate.

Plans for Range Management Research in 1956 

Plans for 1956 call for continuation of all existing studies except-
ing the rodent-range relationships project, which will be terminated upon
publication of results in the Journal of Range Management.

A range problem analysis for the Mid-Columbia Research Center Prov-
ince is scheduled for completion. Also, a multiple-function problem anal-
ysis for the Blue Mountain Research Center Province will be prepared.
This will require revision of the present range problem analysis and com-
pilation of additional material on problems relating to water and forest
resources.

At Starkey, emphasis will be placed on the completion of vegetation
inventories on the game pastures, and initiation of utilization studies
to determine degree of use and preference for forage species by big game.
Compilation and analysis of herbage production and soil cover data col-
lected in 1954 and 1955 will be completed. Further attention will be given
to revision of condition and trend standards for bunchgrass and dry meadow
sites.

In the Mid-Columbia area, in addition to continuation of existing
studies, revision of condition and trend standards will be extended to
major variations of subalpine range, with reference to effects of expo-
sure, slope, and soil changes. The survey of logging disturbances of
range vegetation will be extended to include effects of the Wyssen system.
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The increased yield in the plantation is attributed to wider and
more uniform spacing (8 x 8) than occurs in natural, fully stocked stands.
Repeated thinnings at 5-year intervals, which will sustain uniform spac-
ing and salvage mortality, are expected to maintain a great part of this
original yield advantage.

Reduced height owth immediatel y following hea thinninp. Pre-
commercial thinning in a -year-old plantation of Douglas-fir resulted
in reduced height growth the first two growing seasons after thinning.
The first year after thinning, height growth was 62 percent of that in
the season prior to thinning; in the second season, it was only 39 per-
cent. In the adjacent unthinned stand, growth in the same years was 8
percent and 18 percent greater than in the year before the thinning was
made.

These were very heavy thinnings, which completely released all re-
serve trees. The reduced height growth is thought to be direct evidence
of shock to the residual stands.

Selection vs. low thinning. Selection thinning at King Creek shows
some significant trends in comparison with low thinning after 6 years ex-
perience. Starting with a 27-year-old stand, four selection thinnings were
applied at 2-year intervals. This thinning, which removes only dominant
trees, has resulted in a smaller residual tree, but has not reduced rate of
growth. An average of 17 percent of the cubic volume was removed in each
selection thinning. In contrast, 2 low thinnings at t. yearintervals av-
eraged 10 percent removal. Because larger trees were cut, selection thin-
ning offers immediate profit whereas low thinning has been done at some
loss. Thus it is evident that selection thinnings may become commercially
feasible at an earlier age, when the largest trees in a stand first reach
merchantable size.

Studies at King Creek, as well as those on the nearby Voight Creek
Experimental Forest, are a joint effort with the St. Paul and Tacoma Lum-
ber Company.

P1ood from runed Dou  las-fir. This became a reality for the
first time during 19 in an exploratoryy trial in cooperation with Georgia-
Pacific Plywood Company. Two trees in the Kugel Creek thinning plots,
which had been artificially pruned in 1937, were cut and three 50-inch
blocks sawed from the pruned portion of each tree. Then the blocks, av-
eraging 15.5 inches in diameter and containing 2.2 inches of radial growth
since pruning, were peeled and representative panels made from clear and
knotty material. Although exact measurements were not made it was appar-
ent that amount of clear-face stock produced was less than the volume that
theoretically should have been available. likcept for some torn grain,
which presumably was due to type of lathe used, the clear panels were sat-
isfactory from every standpoint.
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Sitka Spruce-Western Hemlock 

Research in this important fog-belt forest type is a cooperative
undertaking--at the Cascade Head Experimental Forest with the Publishers'
Paper Company, and at the Hemlock Experimental Forest with St. Regis
Paper Company.

Planting on decayed wood. Previous observations at Cascade Head
Experimental Forest had indicated that rotten wood provided a good seed-
bed for establishment of natural spruce and hemlock seedlings and inhib-
ited development of competing brush species. These observations led to
a test in 1953 of survival and height growth of stock planted on rotten
wood in comparison with mineral soil. Since nursery-grown stock of
western hemlock was not available, Sitka spruce and Douglas-fir were
used. The experiment was replicated on north and south slopes. For
both species, results thus far indicate no significant difference in
either survival or height growth between rotten wood and mineral seed-
beds. Above-average rains during the summer of 1953 probably contrib-
uted to high survival under all conditions.

Decayed wood is generally avoided as a poor spot for planting
because of rapid moisture loss during dry periods. Apparently the
spruce-hemlock forests of the Coast Range are an exception to this rule,
especially in years with cool, wet summers when frequent rains and fog
provide ample moisture.

Slash burning helps establish planted seedlings. Evidence that
slash burning aids in establishment of planted Sitka spruce was obtained
from a test started in 1949 at Cascade Head. For both north and south
slopes, sixth-year survival was highest on sites where slash had been
burned prior to planting. This is shown in the following tabulation:

Slope	 Survival in percent
(Burned) (UnburnedT

North	 96	 88

South	 83	 61

For south slopes, tree heights averaged 67 inches on both burned
and unburned areas. For north slopes, planted trees averaged 88 inches
on the burned site compared to 73 inches on the unburned. Differences
obtained in both survival and height were attributed in part to reduced
competition from brush on the burned area.

Chemical control of red alder through basal treatments. A study
at the Cascade Head Experimental Forest has shown that red alder can
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4. Plan yarding so that logs will be dragged through the
brush patches.

5. Broadcast burn brush patches to retard brush development
and clean up the area for planting.

6. Plant brush-threat areas as soon as possible to give trees
a head start on the brush.

7. Plant the largest and most sturdy planting stock available*

8. Inspect plantation periodically and release trees being
overtopped.

9. Slash or poison any red alder or willow that becomes estab-
lished in the plantation area.

Commercial thinning. Trials were continued in both 100-year-old
stands on the Cascade Head Experimental Forest and 55-year-old stands
on the Hemlock Experimental Forest.

A current test at Cascade Head compares logging costs and dam-
age between two yarding methods in a 15-percent thinning. One method
employs a D-4 tractor operating from well-planned tractor roads. The
other method combines a portable high-lead yarder for decking logs
along tractor roads with a D-1 tractor for swinging logs to the landing.

At the Hemlock Experimental Forest, two 25-acre compartments
were thinned for a second time. In one compartment, this thinning re-
moved 8 cords of pulpwood per acre, including 82 percent of the mortal-
ity that occurred between thinnings. This was a light cut--8 percent
of stand volume--removing trees that averaged only 9 inches d.b.h.
Even so, the operation was highly successful, with the operator making
a profit of $2.10 per cord after paying all expenses, including $2.50
for stumpage. Equipment included a power saw for felling and bucking,
a horse for skidding, a farm tractor equipped with a fork lift for
loading, and a short-bodied truck for the 15-mile haul. Average costs
and time required to produce hemlock pulpwood, f.o.b. plant, in this
thinning were as follows:

Man-day	 Cost
Item per cord EM!IESI.

Felling and bucking 0.10 $ 2038
Skidding .21 4.64
Loading .05 2.06
Hauling .07 4 26

Total	 .43	 $13.34
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can be harvested economically and without serious damage to the new
crop of seedlings.

Regeneration of Shasta red fir. Evidence from one clear-cut
unit had previously indicated that Shasta red fir can be restocked
under the staggered-setting system of clearcutting. During 1955, a
natural reproduction survey was made of nine additional units logged
from 1950 to 1953 on the Kogap sale area of the Rogue River National
Forest. Good seed crops occurred in the general area in 1951 and
again in 1953. Six units were found to be well stocked, 2 medium
stocked, and 2 poorly stocked. No units were classed as nonstocked.
Stocking on unburned portions of the cutting units was found to be
about 22 times greater than on burned areas.

Direct seeding in pine and fir regeneration. Direct seeding of
sugar pine and ponderosa pine has been explored for several years in
pilot tests in cooperation with the Umpqua and Rogue River National
Forests. Results so far indicate that direct seeding may hold promise
as an economical and successful method for obtaining pine regeneration
after clearcutting. A 1953 seeding of sugar pine on a 25-acre tract
in the Junction Springs area of the Umpqua National Forest is especially
impressive. At the end of the second growing season, stocking averaged
75 percent. In this case, seed surface-coated with tetramine in dex-
trin was sown in spots at the rate of two seeds per spot.

A new study installed in the fall of 1955 is designed to deter-
mine optimum seeding depth for sugar pine, ponderosa pine,

t 
and Douglas-

fir. Seeds were sown on the surface and at depths of 1, „ 1, and li
inches on three different soils. Results will be evaluated in terms
of relative germination and first year survival.

A first trial of direct seeding Shasta red and noble fir was
made on the Rogue River National Forest in 1954. The seeding did not
result in satisfactory stocking. It demonstrated, however, that
surface-sown seed of these species germinate and survive as well as
planted seed.

Brushfield reclamation. An expanded program of chemical brush-
control- studies was underiagn in southwest Oregon during 1955. Ef-
forts were directed along three lines of research attack:

1. Screening tests of available herbicides on a few of the
most troublesome brush species of southwest Oregon.

2. Tests to determine season of year when problem brush spe-
cies are most susceptible to chemical treatment.

3. Cooperation with the Siskiyou National Forest in a pilot-
scale test of aerial spraying in a typical brushfield to
determine its cost and effectiveness in preparing a problem
brush area for reforestation.
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Relation of site index to elevation and soils. What sites in the
mixed-conifer forests are best adapted to Douglas-fir; to sugar pine; or
to ponderosa pine? An exploratory study to help provide answers for the
South Umpqua drainage was started in midsummer in cooperation with the
Umpqua National Forest. First efforts were directed toward determining
to what extent site index for each species is related to elevation, topog-
raphy, and soils.

Site index for Douglas-fir showed a strong relation to elevation
and increased at higher elevations on both north and south slopes. Site
index for sugar pine was greater than for Douglas-fir at lower elevations
but less than for Douglas-fir at higher elevations. The breaking point
appears to be somewhere between 2,800 and 3,600 feet.

Soil was also observed to exert a strong influence on site index.
For one deep, red soil on a south slope, site index was 18 feet higher
for Douglas-fir and 33 feet higher for sugar pine than average for that
elevation. In contrast, site index on a quartz diorite soil of the Klam-
ath Mountains formation was 41 feet shorter for Douglas-fir and 30 feet
shorter for sugar pine than average for that elevation.

Leads from the 1955 study will be followed during the 1956 field
season in an effort to develop preliminary guides that will be helpful in
the establishment of boundaries for sugar-pine management units.

East-Side Ponderosa Pine

Initial plans for the Round Mountain Experimental Management Block
moved ahead during the year as a joint project of Forest Service adminis-
tration and research. Established in 1954, this 25,000-acre pilot plant
on the Deschutes National Forest will be used to determine the feasibil-
ity of more intensive forest practices and to study problems of sustained
yield planning and management. Developments during 1955 included:

1. Sale of 32 million board feet to salvage dead, dying, and
high-risk trees in a 15-percent cut, and to establish a road
system on the unit.

2. Procurement of aerial photos covering the unit at scales of
both 1/20,000 and 1/10,000.

3. Preliminary study of inventory and accounting procedures for
the unit made in cooperation with Professor Ray A. Yoder,
School of Forestry, Oregon State College.

Rodent and deer damage to plantations. In 1954, a study was
established on the Ochoco National Forest to determine the influence of
seeded grass on survival and growth of planted ponderosa pine. During
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1. Too many untreated trees, adjacent to treated trees were
killed, apparently through root contact.

2. Too many reserve trees died because of increased bark beetle
activity in thinned areas.

Growth after partial cutting in ponderosa pine. Growth records
have been maintained over a fairly long period of years for 32 study
plots in eastern Oregon. An analysis of recent records shows that gross
annual increment per acre ranges from 28 board feet, where only 764 board
feet was reserved, to 220 board feet on a reserve of 7,196 board feet.
For most study plots, gross increment ranged from 80 to 140 board feet on
reserve volumes of 4,000 to 18,000 board feet per acre. In no case have
released seedlings and saplings grown large enough to contribute substan-
tially to increment through ingrowth.

Increment is not closely related to percent of cut, volume of
reserve stand, or to the system of marking used (group, thrift, economic
selection, diameter-limit, etc.). The factor which seems to outweigh all
others is the age and vigor of trees that comprise the reserve stand.

Growth of open-grown ponderosa pines. A small-scale study was
conducted to help provide standards for selecting plus trees in genetics
work and also to gain a better understanding of the relationship of growth
rate and wood quality to spacing. Twenty open-grown pole-size trees on
site IV averaged 4.9 inches in diameter growth and 11.8 feet in height
growth during the last 10 years. This is about twice the diameter growth
expected of dominant trees in pole stands on site IV and suggests that
growth of dominants can be increased substantially through thinning.

Forest Genetics

Plus trees. To stimulate interest in seeking and recognizing plus
trees, a tentative guide applying to the Douglas-fir region was released
during the year. A closely related action was the establishment of a plus-
tree register, which will be available to all agencies, companies, and
individuals who may wish to enroll candidate trees. This central regis-
ter should facilitate the collection of pollen and cuttings for tree breed-
ing and the establishment of seed orchards. The first tree registered was
an outstanding 64-year-old Douglas-fir on the McCleary Experimental Forest,
which is maintained by the Station in cooperation with the Simpson Logging
Company.

Provenance studies continued. Older provenance studies, started in
1915 for Douglas-fir and in 1928 for ponderosa pine, received major atten-
tion during the year. New field measurements were completed for Douglas-
fir and initiated for ponderosa pine. The Douglas-fir data are receiving
an intensive analysis, which should be completed in 1956.
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One of the several major questions to be answered was: "What is
the effect of prescribed burning on physical soil conditions?" Results of
the soils phase, which is now completed, indicate that both percolation
rate and large pore volume were increased after burning. In this case,
prescribed burning is believed to have exerted a beneficial effect on the
soil by increasing soil-water percolation and reducing the possibility of
soil erosion from surface runoff.

Growth of Douglas-fir seedlings after slash burning. An under-
standing of the ways slash burning may affect seedling growth is important
in evaluating present slash-disposal practices. One study, aimed at deter-
mining effects of slash burning on seedling growth, was carried out at both
the H. J. Andrews and Wind River Experimental Forests.

Natural Douglas-fir seedlings growing on unburned, lightly burned,
and severely burned soils were dug and their height and root length meas-
ured. More than 400 seedlings, including both 1- and 2-year-old trees,
were measured.

On the H. J. Andrews Experimental Forest, seedlings differed little
in average height and root length; none of the differences were statis-
tically significant. At Wind River, differences in seedling growth were
more pronounced. For 1-year-old seedlings, height growth was significant-
ly greater on severely burned than on unburned soil. For 2-year-old seed-
lings, height growth was significantly greater on lightly burned than on
unburned soil.

These findings strongly indicate that for both areas initial growth
of young Douglas-fir seedlings under field conditions was not inhibited
by slash burning. Effects of slash burning on seedling survival and growth
after the first two years are the subject of a more intensive study cur-
rently under way.

Does brush eradication influence soil moisture and surface tem-
perature? Since brus control is on y the initial step in reforesting
brushfields, this question was believed to merit early attention. Accord-
ingly, measurements were taken during the 1955 growing season in a brush-
field on the Deschutes National Forest where manzanita and ceanothus on
several sample plots had previously been killed through aerial spraying.
Three conditions were studied: Green brush cover, dead brush cover (after
herbicidal treatment), and bare ground (brush killed with herbicides and
subsequently uprooted and removed from the plot).

Results indicate that an excellent soil moisture situation is cre-
ated when the brush cover is killed. Despite an abnormally dry year, soil
moisture at 1- and 2-foot depths for both dead brush and bare ground con-
ditions remained at about 20 percent by weight by the end of October. This
was a loss of only 5 percent from the initial moisture content at the start
of the growing season. In contrast, soil moisture was reduced steadily on
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dampest seasons of record in western Washington. These ratings, covering
the April-through-October fire season, are based on: Average time since
a wetting rain, total number of rainless days, and burning index. Light-
ning storm frequency was also below normal throughout the region.

Severe fire weather was concentrated in the period August 1 to
September 12 when drought prevailed. It culminated in a week of high
temperatures, including two days with dry lightning storms.

Plans for Forest Management Research in 1956 

One noteworthy addition to the research program in 1956 will be the
initiation of a project on the management of lodgepole pine forests in the
Blue Mountain area under the leadership of the Blue Mountain Research Cen-
ter, This will be a multiple-use project in the sense that research in
range, watershed, and forest management will be coordinated into one series
of studies. Financing of the forest management phases is made possible
through cooperation of the Pilot Rock Lumber Company at Pilot Rock, Oreg.

Other tasks that will receive special emphasis in 1956 include:

1. Preparation and review of a Departmental publication on
"Commercial Thinning in Young Douglas-fir."

2. Publication of "Yield Tables for Western Hemlock" as a tech-
nical bulletin in cooperation with Dr. George H. Barnes,
School of Forestry, Oregon State College.

3. Publication of "Management and Utilization of Red Alder" as a
Departmental release in collaboration with the Station's
Forest Utilization Service.

L. Preparation of drafts covering principal Northwest tree species
for servicewide publication, "Silvical Characteristics of Impor-
tant Forest Trees of the United States."

5. Preparation and release of a technical article, "Use of Gross
Yield Tables for Douglas-fir to Tstablish Thinning Schedules
and Control Growing Stock."

6. Initiation for east-side ponderosa pine of a new spacing-
increment study.

-70-





Forest Survey Reports (con.)

121 Forest statistics for Yakima Co., Wash, By Benjamin Spada and
J. H. Usher. 29 pp., illus. August.

122 Forest statistics for Columbia Co., Oreg. By F. L. Moravets.
28 pp., illus. October.

123 Forest statistics for Thurston Co., Wash. By M. P. Twerdal and
Don Minore. 27 pp., illus. October.

Research Notes

108 1954 midsummer fuel moistures in Oregon and Washington national
forests compared with other years. By O. P. Cramer. 3 pp.
February.

Midsummer fuel moistures were well above normal except for
near normal averages in eastern and southwestern Oregon.

109 Chemical brush control on central Oregon ponderosa pine lands.
By W. G. Dahms. 5 pp. February.

One pound per acre of low volatile ester 2 1 4-D killed
manzanita outright and the aerial parts of snowbrush.

110 Increment and mortality in a virgin Douglas-fir forest. By
R. W. Steele and N. P. Worthington. 6 pp., illus. April.

A 6-year record in a 350-year-old stand shows a gross
annual growth of 767 board feet per acre. However, stand vol-
ume is practically static because mortality over the 6-year
period about equaled gross growth. Douglas-fir is gradually
being replaced by western hemlock and balsam firs.

111 A comparison of conifers planted on the Hemlock :Experimental
Forest. By N. P. Worthington. 5 pp. April.

Up to the fifth year, 1-0 Douglas-fir nursery stock had
better survival than either 2-0 or "jumbo" stock. Other
species tested included western hemlock and grand fir, which
had the best and poorest survival, respectively.

112 Estimating past diameters of Douglas-fir trees. By
F. A. Johnson. 3 pp. illus. April.

Of value for growth studies based on increment cores.
Recognizes bark growth.
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Research Notes (con.)

113 Bear damage to young Douglas-fir. By T. W. Childs and
N. P. Worthington. 4 pp., illus. April.

Serious damage consists principally of killing by com-
plete girdling. When girdling is partial, the tree usually
survives and decay seldom becomes extensive.

114 Needle blight of ponderosa pine. By T. W. Childs.
6 pp., illus. April.

The disease sometimes causes rapid and direct killing.
In most infected stands, however, damage consists prin-
cipally of reduction in growth rate and gradual increase
in mortality as some of the weakened trees are attacked by
other parasites.

115 Growth of Douglas-fir seedlings after slash burning.
By R. F. Tarrant and Ernest Wright. 3 pp., illus. May.

On two study areas where slash had been burned, sub-
sequent growth of natural seedlings under field conditions
was not inhibited..

116 Synopsis of present information concerning Poria weirii
root rot in Douglas-fir. By T. W. Childs. -775. April.

Summarizes information now available on behavior of
this disease and recommends practices for reduction of
damage.

117 Growth after precommercial thinning in two stands of
Douglas-fir. By R. W. Steele. 6 pp., illus. May.

A 20-year record of growth after thinning in 20- to
30-year-old stands showed that thinned and unthinned stands
had about equal cubic-foot volumes at the end of the pe-
riod. Height, diameter, and volume growth per tree aver-
aged greater in the thinned stand, however.

118 Preliminary recommendations for seedspotting sugar pine in
southwest Oregon. By W. I. Stein. 6 pp., illus. June.

Administrative and experimental trials indicate that
sugar pine in southwest Oregon can be successfully seed-
spotted if high-quality seed is used and the operation is
carefully conducted.
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Research Notes (con.)

119 Seedling distribution on a spruce-hemlock clearcut.
By Carl M. Berntsen. 7 pp., illus. June.

A 20-acre opening was well stocked in 6 years. North
slopes had twice as many seedlings as south slopes. Burned
surfaces had more seedlings but unburned surfaces had better
seedling distribution.

120 Dimension lumber grades from white fir in Lakeview area.
By E. E. Matson. 2 pp. June.

Gives dry, surfaced lumber recovery and lumber selling
prices for 283 white fir logs cut at the American Forest
Products Corporation sawmill in Lakeview, Oreg.

121 Lumber-grade recovery from 110-year-old Douglas-fir thinnings.
By N. P. Worthington. 6 pp., illus. August.

Because of loose, black knots, lumber recovery was only
52 percent No. 1 Common and Better. In a previous study,
lumber recovery from four younger stands, which had more green
limbs, averaged 85 percent No. 1 Common and Better.

122 Tentative guides for the selection of plus trees and superior
stands in Douglas-fir. By L. A. Isaac. 9 pp., illus. October.

Selection of plus trees is an important phase of species
improvement and one which will require the active participation
of all foresters.

123 1955 forest fire weather in western Oregon and Washington.
By O. P. Cramer. 8 pp. November.

For the season as a whole, fire weather averaged near
normal for western Oregon. In southern Oregon, however,
severe conditions prevailed in late August and early Septem-
ber. Western Washington experienced below normal fire weather
severity for the third successive year.

124 Ponderosa pine lumber recovery in Lakeview, Oreg. area.
By S. E. Matson. 13 pp., illus. December.

Gives dry, surfaced lumber recovery by log grades and
diameter groups for 588 ponderosa pine logs cut at the Amer-
ican Forest Products Corporation sawmill in Lakeview, Oreg.
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Research Papers 

11 An analysis of production and costs in high-lead yarding.
By M. E. Tennas, R. H. Ruth, and C. M. Berntsen. 37 pp.,
illus. February.

Elements of yarding cost were analyzed in detail through
an intensive time and production study of a high-lead set-
ting in a 100-year-old spruce-hemlock stand. Distance was
found to be the most significant factor affecting cost.

12 A 4-year record of Sitka spruce and western hemlock seed fall.
By R. H. Ruth and C. M. Berntsen. 13 pp., illus. March.

Areas up to 80 acres in size were adequately reseeded
(and restocked) in the 4-year period by 2 heavy and 1
medium seed crop from a 100-year-old stand.

13 Brush control on forest lands, with emphasis on promising
methods for the Pacific Northwest (a review of selected ref-
erences). By W. G. Dahms and G. A. James. 81 pp. May.

Mechanical, biological, chemical, and burning control
methods are discussed and compared. Results from trials of
chemical control of 60 Pacific Northwest tree, shrub, and
weed species are summarized in table form.

11 Gross yield and mortality tables for fully stocked stands of
Douglas-fir. By G. R. Staebler. 20 pp., illus. September.

Mortality figures provide a means for conservatively
estimating the volumes that can be removed through periodic
thinning. Gross yield figures enable estimation of maximum
yields possible under intensive management. The tables cover
sites I through V and rotation from 20 to 160 years.

15 Economic considerations in Douglas-fir stand establishment.
By T. A. McClay. 10 pp., illus. September.

Offers a procedure by which a forest manager can deter-
mine the most economical course to follow, when confronted
with several alternatives, in establishing a stand of Douglas-
fir.
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Miscellaneous

Buckhorn, W. J. Forest insect surveys, Ochoco National Forest
and adjacent timberlands. 12 pp., illus. April.

Results of two types of cooperative forest insect surveys
on the Ochoco National Forest and adjacent timberlands. The
surveys cover the 10-year period from 1945 through 1954.

Driscoll, R. S. A guide to the Starkey Experimental Forest and
Range. 21 pp., illus.

Handbook for visitors. Describes the research program
and summarizes the history of use, physical and climatic con-
ditions, vegetation, problems, management of ponderosa pine
ranges, and results of grazing investigations.

Isaac, L. A. A proposed plus-tree register for the Pacific North-
west. 12 pp., illus. November.

A suggested plan for a centralized register of plus trees
(finest specimens in natural stands) of the Pacific Northwest.
Includes a proposed registration form.

Skinner, E. C. Log position volume tables for western conifers.
54 pp. March.

Useful for estimating standing timber volumes by log
grades.

Station Staff. Pacific Northwest Forest and Range Expt. Sta.
Annual Report--1954. 68 pp. March.

Summary of Station research accomplishments during cal-
endar year 1954 and plans for 1955.

Wear, J. F., and Buckhorn, W. J. Organization and conduct of for-
est insect aerial surveys in Oregon and Washington.
41 pp., illus. March.

Detailed account of aerial survey equipment and person-
nel requirements, considerations in scheduling surveys, survey
techniques, and survey costs.

Whiteside, J. M. Plan for the technical direction of the 1955
Oregon spruce budworm control project. 16 pp., illus. April.

Outline of responsibilities for technical supervision
and conduct of biological phases of work prior to spraying.
Also, guidelines for timing the release of spray blocks and
determining the degree of control obtained.
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Miscellaneous (con.)

Whiteside, J. M. Important forest insect outbreaks in Oregon and
Washington. L pp. November.

A summary of the principal forest insect infestations
in 1955.

	  Report of forest insect surveys in Oregon and Washington,
season of 1955. 55 pp., illus. October.

A detailed report of the extent and severity of various
forest insect infestations, as detected by all cooperating
agencies, with recommendations for control.

and Gruba, A. G. Report on the emergence of overwinter-
ing spruce budworm larvae on units proposed for spraying dur-
ing the 1955 Oregon spruce budworm control project. 5 pp.
April.

Estimates of potential feeding populations of spruce
budworm were obtained by two methods of handling over-
wintered material.

ARTICLES AND COOPERATIVE PUBLICATIONS

Baudendistel, M. E. Industry expansion is rapid. Western Conservation
Jour. 12 (4): 8-10, illus. July-August.

Observations and data on the expanding pulp and paper indus-
try in the Pacific Northwest. Includes plant capacity by pulping
process, raw material requirements, species used, and related in-
formation.

Berntsen, C. M. How to thin on steep ground. Lumberman 82 (5): 76,
illus. April.

Using a gas shovel mounted on a halftrack, logs 18 feet long
were successfully yarded from steep ground on a strip reaching
300 feet below a rock-surfaced road. The thinning operation was
in a 100-year-old spruce-hemlock stand. Neither ground disturb-
ance nor damage to reserve trees was excessive.
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Costello, D. F. Review of "The Pacific Northwest." Ed. 2. Edited by
Otis W. Freeman and Howard H. Martin. 1954. Jour. Range Mangt.
8 (2): 86-87. March.

Emphasizes that the book treats the Pacific Northwest as a
distinct region unified by the Columbia River system. Includes
general information on almost every resource and natural phenomenon
in the Northwest.

The need for research on ranges used by big game. Proceedings
of the Western Assoc. of State Game and Fish Commissioners.
34: 177-181. May.

A developmental and historical summary of accomplishments in
big-game habitat research. Outlines various research stages, such
as description, measurement, methodology, concept development,
testing, and application.

	  Hickie, Paul, and Hill, R. R. The integration of professional
forestry, range management and wildlife management responsibilities.
Jour. Forestry 53 (1): 58-62. January.

An exploration of the problems, responsibilities, and economic
and social values associated with the professional handling of wild
lands. Integrated forest, range, and wildlife research must provide
the basis for better management, but mutual understanding of objec-
tives is necessary.

Cowlin, R. W. Pulp mills are thirsty. Western Conservation Jour.
12 (4): 16-17, 21, illus. July-August.

Points out that continued expansion of the pulp industry in the
Pacific Northwest is dependent upon abundant supplies of clean water.
Shows importance of the forested watersheds in that regard and out-
lines a watershed management research program.

Young-growth Douglas fir holds the key. Lumberman 82 (5):
5d, 74, illus. April.

Introduces a series of technical articles by Station authors
on the subject of second-growth Douglas-fir management. Briefly
describes the importance of second growth to the economy of the
Douglas-fir subregion.

Driscoll, R. S. Grazing season determined by forage maturity. Oregon
Cattleman 4 (2): 6, 13-15, illus. July.

Summarizes preliminary information on effects of precipitation
and temperature on herbage production and development of elk sedge
on the Starkey Experimental Forest and Range.
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Dunford, E. G., and Weitzman, Sidney. Managing forests to control soil
erosion. U. S. Dept. Agr. Yearbook 1955: 235-242, illus.

A discussion of factors causing erosion on forest and range-
lands, and suggestions for controlling soil disturbance resulting
from road building, logging, grazing, and fire.

Eversole, K. R. Spacing tests in a Douglas-fir plantation.
Forest Science 1 (1): 14-18, illus. March.

Continuing records from a 27-year-old plantation indicate that
density affects height as well as diameter growth of dominant trees.
As spacing increases from 14 x 14 to 12 x 12 feet, growth also increases.

Hayes, G. L., and Buell, J. H. Trees also need water at the right time
and place. U. S. Dept. Agr. Yearbook 1955: 219-228, illus.

The relation of available moisture to the distribution of for-
est growth on the earth 2 s surface is discussed in broad terms.

Johnson, F. A. Predicting future stand volumes for young well-
stocked Douglas-fir forests: a comparison of methods.
Jour. Forestry 53 (4): 253-255, illus. April.

Seven prediction methods were tested, using data from perma-
nent sample plots.

Knauss, A. C. Seasoning defects of western softwoods. Western Dry
Kiln Clubs 7th annual meeting: 10-18. April.

Itemizes and describes defects that develop in western soft-
woods when poorly seasoned. Good seasoning practices will mini-
mize development of these defects.

Morris, W. G. Accidental fires in slash in western Oregon and Wash-
ington. U. S. Forest Servo Fire Control Notes 16 (2): 21-23.
April.

Analysis of 53 accidental slash fires during 1950-53 on
national forest land. Provides data on number of fires by
causes with accompanying statistics on fire behavior, attack, and
area burned.

Shaw, E. W. Christmas tree farms. Oregon Farmer 78 (1): 12-13. Also,
Washington Farmer 80 (1): 12-13. January 6.

Forest land below average in site quality can be used to ad-
vantage for Douglas-fir Christmas tree production because slow
growth fosters good Christmas tree form.
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Shaw, E. W. Tree's biography is written. Western Conservation Jour.
12 (4): 2 pp. (insert), illus. July-August.

The life history of a 62-year-old Douglas-fir tree in the
Hemlock Experimental Forest is reconstructed. This tree was the
first to qualify for the Station's plus tree register.

Silen, R. R. More efficient road patterns for a Douglas-fir drainage.
Timberman 56 (6): 82, 85-88, illus. April.

Pilot-plant trials at the H. J. Andrews Experimental Forest
show that systematic road planning can almost double the percentage
of an area within the optimum yarding distance and reduce road mile-
age per unit of forest area.

Staebler, G. R. Extending the Douglas-fir yield tables to include mor-
tality. Proceedings of the Soc. of Amer. Foresters 1954: 54-59,
illus.

Records from permanent growth plots are used to estimate mor-
tality and gross yields in fully stocked stands of Douglas-fir.

Planted hemlock shows good survival. Pulp and Paper 29 (1):
January.

A check of two hemlock plantations on sites with heavy ground
cover showed a survival of 90 percent at the end of a year.

Thinning trials have requiem. Lumberman 82 (5): 69-70, illus.
April.

Thinning plots in young Douglas-fir, measured after the trees
were killed by fire, showed that trees in the thinned stand made
better growth than those in the unthinned stand. Also, growth
was on larger, cleaner boles.

Steele, R. W. Thinning nine-year-old Douglas-fir by spacing and domi-
nance methods. Northwest Science 29 (2): 84-89, illus. May.

Significantly better growth was obtained by reserving domi-
nant trees than by optimum spacing without regard to dominance.
Stands thinned by either method had better growth than unthinned
stands.

Stein,	 I. Pruning to different heights in young Douglas-fir.
Jour. Forestry 53 (5): 352-355, illus. May.

Removal of a fourth of the live crown of 28-year-old Douglas-
fir trees resulted in a slight increase in both height and diameter
growth. Removal of half of the live crown made a significant reduc-
tion in growth, and removal of three-fourths of the live crown nearly
halved growth.
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Stein, W. I. Some lessons in artificial regeneration from southwestern
Oregon. Northwest Science 29 (1): 10-22, illus. February.

Seed spotting with rodent control offers promise with sugar
pine in southwestern Oregon. Seedling enemies--rodents, cutworms,
and competing vegetation--are at lowest ebb immediately after cut-
ting.

Tarrant, R. F., joint author with Starr, W. A., and others. Evaluating
and mapping mountain land features for forest management purposes.
Washington State Agr. xpt. Sta. Cir. 271, 22 pp., illus. June.
(Processed.)

Presents a procedure for appraising and mapping conditions of
geology, soil, and topography that bear on the management of na-
tional forest lands in the State of Washington.

Wear, J. F., and Dilworth, J. R. Color photos aid salvage of beetle-
killed Douglas-fir timber as mapping technique is developed.
Lumberman 82 (13): 88-89, 132-133, illus. December.

A report on the advantages of color transparencies in esti-
mating beetle-kill from the air, and various techniques employed.

Worthington, N. P. Mortality can be salvaged. Lumberman 82 (5):
59-60, illus. April.

Mortality in young Douglas-fir stands often equals half the
growth. At the Hemlock Experimental Forest, dead and dying trees
were salvaged at a profit and the operation helped defray road
costs.

Should you reclassify your timberlands? Timberman 56 (9):
70, 72, 7)4. July.

For stands where final harvest will be postponed for 20
years or more, classification under the Washington State refor-
estation law usually affords financial advantages to the owner.
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TECHNICAL PERSONNEL

January 1, 1956

ADMINISTRATION

DIRECTOR t S OneiCE

Robert W. Cowlin
Elwyn F. Peffer

STATISTICAL SERVICES

Floyd A. Johnson
Fogel C. Skinner

ADMINISTRATIVE SERVICES

Samuel E. Kistler
Erna J. Jeppesen

Director
Editor

Section Chief
Statistician

Administrative Officer
Librarian

RESEARCH DIVISIONS

FOREST DISEASE

Jess L. Bedwell
Thomas W. Childs
George M. Harvey
John Hunt
Ernest Wright

FOREST ECONOMICS

Martin E. Baudendistel
John L. DuBay*
Donald R. Gedney
Hoyt H. Hall
Colin D. MacLean
Carl E. Mayer
Thomas A. McClay
Robert O. McMahon**
Don Minore*
Floyd L. Moravets
Walter H. Ray
Benjamin Spada
Melvin P. Twerdal
Jack H. Usher

*Military leave.
**Educational leave.

Division Chief
Disease Studies & Surveys
Nursery & Deterioration Studies
Disease Studies & Surveys
Nursery & Deterioration Studies

Division Chief
Forest Survey
Forest Resource Analysis
Forest Survey
Forest Survey
Forest Survey
Utilization & Mgt. Economics
Forest Survey
Forest Survey
Forest Resource Analysis
Forest Survey
Forest Survey
Forest Survey
Forest Survey
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RESEARCH DIVISIONS (CON.)

FOREST INSECT

Robert L. Furniss
Walter J. Buckhorn
Valentine M. Carolin
William K. Coulter
Wallace C. Guy
Peter W. Orr
Robert B. Pope
Gerard M. Thomas
John F. Wear
John M. Whiteside
Kenneth H. Wright

FOREST MANAGEMENT

George S. Meagher
Owen P. Cramer
Leo A. Isaac
William G. Morris
Roy R. Silen
Robert F. Tarrant

FOREST UTILIZATION

Elmer E. Matson
Edward H. Clarke
A. C. Knauss

Division Chief
Insect Survey & Control
Defoliator Studies
Defoliator Studies
Photographer
Insect Survey & Control
Survey Methods
Defoliator Studies
Survey Methods (Pilot)
Insect Survey & Control
Bark Beetle Studies

Division Chief
Fire Weather
Silviculture
Fire Studies
Forest Genetics (Corvallis, Oreg.)
Soils

Division Chief
Reappraisal Studies
Seasoning & Laminating

RANGE MANAGEMENT

David F. Costello	 Division Chief

WATERSHED MANAGEMENT

E. G. Dunford

	

	
Division Chief

RESEARCH CENTERS

BLUE MOUNTAIN (La Grande, Oreg.)

Robert W. Harris	 Leader
Richard S. Driscoll 	 Range Conservationist

John Day Experimental Forest (Unity, Oreg.)
Starkey Experimental Forest & Range (La Grande, Oreg.)
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RESEARCH CENTERS (CON.)

DESCHUTES (Bend, Oreg.)

James E. Sowder
Walter G. Dahms
Edwin L. Mowat

Pringle Falls Experimental

MID-COLUMBIA (Wenatchee, Wash.)

George A. Garrison

Leader
Forest Mgt. Studies
Forest Mgt. Studies

Forest (La Pine, Oreg.)

Leader
David D. Wooldridge	 Watershed Mgt. Studies

PUGET SOUND (Olympia, Wash.)

Norman P. Worthington 	 Leader
Edward J. Dimock II
	

Forest Mgt. Studies
George R. Staebler 	 Forest Mgt. Studies

Wind River Experimental Forest (Carson, Wash.)
*Voight Creek Experimental Forest (Orting, Wash.)
*McCleary Experimental Forest (McCleary, Wash.)
*Hemlock Experimental Forest (Hoquiam, Wash.)
*Hood Canal Experimental Forest (Port Gamble, Wash.)

SISKIYOU-CASCADE (Roseburg, Oreg.)

G. Lloyd Hayes	 Leader
Henry J. Gratkowski
	

Forest Mgt. Studies
William I. Stein	 Forest Mgt. Studies

Port Orford Cedar Experimental Forest (Powers, Oreg.)
South Umpqua Experimental Forest (Tiller, Oreg.)

WILLAMETTE (Corvallis, Oreg.)

Robert H, Ruth	 Leader

Cascade Head Experimental Forest (Otis, Oreg.)
Carl M. Berntsen	 Forest Mgt. Studies

H. J. Andrews Experimental Forest (McKenzie Bridge, Oreg.)
Richard C. Koenig	 Forest Mgt. & Watershed Studies

*In cooperation with private industry.
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