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

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

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

2. Development and evaluation of alternative methods
and levels of resource management.

3. Achievement of optimum sustained resource produc-
tivity consistent with maintaining a high quality forest
environment.

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

College, Alaska Portland, Oregon
Juneau, Alaska Roseburg, Oregon
Bend, Oregon Olympia, Washington
Corvallis, Oregon Seattle, Washington

La Grande, Oregon Wenatchee, Washington
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IN GENERAL

1969 was the year “ecology” and “‘en-

vironment” became household words in America
as more and more people voiced deep-seated
dissatisfaction with the sight, sound, and smell of
their surroundings.

But ecology and environment, which deal with
the relationships between living organisms and
their surroundings, are not new to forest, range,
and watershed researchers. They have been by-
words of these scientists for decades — in use
before the Forest Service launched its research
program in the Pacific Northwest at Wind River,
Washington, in 1912.

Almost all the Station’s research can be traced
to a concern with ecology and the environment. In
addition, many of the results can and do aid in
finding ways to reduce pollution and to help in
maintaining or improving the quality of air, water,
soil, solitude, natural beauty, and other factors of
our environment.

For example, research pointed out that clear-
cutting in southeast Alaska need not damage the
quality of salmon streams when logging is carefully
done; that use of diammonium phosphate, a
popular fire retardant, can result in the production
of alarmingly high levels of carbon monoxide and
hydrocarbons which could affect fire control
personnel; and that, when properly used, brush
control chemicals such as 2,4-D, amitrol, 2,4,5-T,
and picloram need not reduce the quality of the
forest environment.

Studies of outdoor recreation, scenic resources,
and visitor center facilities likewise produced some
new facts and useful clues. One of such was the
apparent interest found in the social aspects of
camping versus the more traditional idea that
campers seek mainly isolation and the beauty of
nature. New methods of identifying, inventorying,
and computerizing scenic problems and opportuni-
ties were developed; and we found that adults
often avoid visitor information center exhibits
which have tests that might show them to be

wrong.

Some studies probed protectors, products, and
chemical constituents of forest trees. Northwest
forests are found to produce an astonishing array
of subterranean-fruiting fungi, including truffles,
which form mycorrhizae and thus protect tree
rootlets from diseases. New methods for estimat-
ing veneer losses in manufacturing were developed;
these will be helpful in both plywood production
and timber appraisals. Scientists found that dif-
ferent genotypes of Douglas-fir seedlings are not
equally preferred for browse by deer, and follow-
up tests indicate that variation in chemical
composition may be the reason. This knowledge
may lead to the use of components of essential oils
as safe, chemical protectants of trees against deer
browsing.

Other researchers investigated such diverse sub-
jects as shrub growth, biological insect control,
and advance road construction. For example,
heavy grazing of bitterbrush stimulated the plant’s
shoot growth but apparently shortened its life-
span. As a result, moderate grazing produced
double the forage per acre compared with heavy
grazing. Electron microscope studies, part of
intensive research to assure complete safety of an
insect-killing virus, led to the discovery of a second
virus useful in control of the Douglas-fir tussock
moth. The study of road construction rates
showed that further acceleration of advance road-
ing on the Umpqua National Forest is not justi-
fiable from an economic standpoint under present
cost-return rates.

The Station’s findings, mainly research results
incorporated into firm recommendations ready for
use, were issued in 184 publications. A weekly
5-minute radio program was instituted to better
inform people about research and applications that
can be made to solve ecological and environmental
problems. It is broadcast throughout Oregon,
Washington, and Alaska on 45 stations from KICY
in Nome, Alaska, to Ashland, Oregon’s KWIN.

One new research work unit — Aerial Applica-
tion of Biological Agents and Other Materials for




Research Natural Areas

Wolf Creek Research Natural Area Pataha Bunchgrass Research Natural Area
Ponderosa pine/bitterbrush/wheatgrass at 3,500 feet in Ponderosa pine/spiraea/pinegrass at lower elevations in
Okanogan National Forest. Umatilla National Forest.

At present there are 41 Research Natural
Areas in Oregon and Washington covering
27,254 acres; and, as of 1968, there were 12 in
Alaska covering 220,308 acres. The Areas are
managed by four Federal agencies: Forest
Service, Bureau of Land Management, Bureau
of Sport Fisheries and Wildlife, and National
Park Service.

Pictured on this page and page 6 are some
recent photos of a few Research Natural Areas
under Forest Service management.

Rainbow Creek Research Natural Area

White pine/white fir at slope bottom in Umatilla National
Forest.



Forest Insect Control — was started at Corvallis.
Its mission is to develop new technology for safe
and efficient application of insecticides. The unit
will serve as a tie-in between (1) the insecticide
screening research unit at Berkeley, California,
(2) the Equipment Development Center at Missou-
la, Montana, and (3) two projects at Corvallis —
Behavior and Impact of Forest Chemicals and
Diseases of Western Forest Insects.

A few noteworthy changes in staff occurred at
the Station during 1969.

Dr. Ching Yan Li, microbiologist, came to the
Corvallis Forestry Sciences Laboratory as a
member of the Western Root Diseases and Soil
Microbiology research unit. Dr. Li, a native of
Taiwan, received his Ph.D. from Oregon State
University in 1969. His special interests are soil
microbiology and biochemistry of phenolics and
other fungitoxic plant products. He is studying
microbial or plant-produced fungitoxins in forest
soils and tree roots and their relationships to tree
root diseases.

Dr. Peyton W. (Pete) Owston replaced Dr.
Kenneth Krueger (deceased) in Seeding, Planting,
and Nursery Practice research at Corvallis. Dr.
Owston transferred from the Berkeley Station. He
is seeking ways to minimize water stress in tree
seedlings during lifting from the nursery, transport
to the forest, and early growth under drought
conditions.

Dr. Ronald E. Stewart, Forest Ecologist, from
Oregon State University, joined the Station’s
research unit at Roseburg, Oregon. Stewart’s
assignment strengthens the search for safe, effec-
tive, and economical methods for reclaiming
brushfields, releasing suppressed conifers from
overstory brush and weed trees, and preventing
unwanted brush establishment on new cuttings.

Dr. Kenneth W, Seidel joined the staff at the
Silviculture Laboratory, Bend, Oregon, developing
improved practices for increasing timber yields in
eastern Oregon and Washington. Seidel conducted
similar research for 11 years with the North
Central Forest Experiment Station in the Missouri
Ozarks.

Dr. Arthur R. Tiedemann joined the Water
Yield and Erosion research unit at Wenatchee, a
multidisciplinary team attacking problems of soil
stability and rehabilitation of deteriorated water-
sheds east of the Cascades. A 1969 graduate in
range ecology, Tiedemann came to us from the
University of Arizona.

The staff of the Forest Engineering Systems
unit at Seattle now includes Penn A. Peters,
aerospace engineer. He is studying the aero-
dynamics of tethered balloons for logging and the
feasibility of new logging techniques. Peters
trained at the University of Minnesota and the
University of Washington.

William G. Morris, forest fuels scientist and
author of over 50 scientific publications on forest
fire danger, detection, and control, retired from
the Station in November after 39 years of service.
He was a member of the Fuel Appraisal Systems
research project at Seattle.

Near the year’s end, Mrs. Edith P. Tomkins,
Assistant Editor, retired after an extensive and
productive career in Forest Service research and
administration.

Because of the doubling of the manuscript
input in the past 3 years, Mrs. Jan Etheridge was
added to the editorial staff. Before coming to the
Station, she was a supervisory editor for the
Department of Health, Education, and Welfare in
Washington, D.C.

The following pages outline the staff and
organization of the Station and show the location
of the main U.S. Forest Service research installa-
tions in Oregon, Washington, and Alaska.

As in previous years, our work was conducted
in cooperation with many others — universities,
private research foundations, industries, govern-
ment resource agencies, and with individual
consultants covering a wide range of disciplines.
Some of the resulting research progress of 1969 is
highlighted. More detail on these and other re-
search developments may be found in the publica-
tions issued during the year and listed in the final
section of this report. We welcome inquiries about
any of these as well as suggestions on any part of
the Station’s activities.










Coquille River Falls Research Natural Area

Port-Orford-cedar with tanoak in Siskiyou National
Forest.

Research Natural Areas have these objectives:

1. To assist in the preservation of examples of
all significant natural ecosystems for com-
parison with those influenced by man.

2. To provide educational and research areas
for scientists to study the ecology, success-
ional trends, and other aspects of the natural
environment.

3. To serve as gene pools and preserves for rare
and endangered species of plants and
animals.

Lake 22 Research Natural Area

Western redcedar/western hemlock at 1,000 to 2,000 feet
on Mount Baker National Forest.

Neskowin Crest Research Natural Area

Sitka spruce/western hemlock near ocean on Siuslaw
National Forest.




STATION ADMINISTRATION STAFF

PROJECTS AND SCIENTISTS--1969

PHILIP A. BRIEGLEB, Director

TIMBER MANAGEMENT RESEARCH

TACKLE, DAVID, Asst. Director

1201 Seeding, Planting, and Nursery Practice
Stein, William I., Project Leader

Edgren, James W., Plant Ecologist

Owston, Peyton W., Plant Physiologist

1203 Culture of Coniferous Forests,
Interior PNW

Dahms, Walter G., Project Leader

Barrett, James W., Silviculturist

Cochran, Patrick H., Soil Scientist

Seidel, Kenneth W., Research Forester

1204 Culture of Mixed-Conifer Forests,
West-Side Cascades

Ruth, Robert H., Project Leader

Franklin, Jerry F., Principal Plant Ecologist

Herman, Francis R., Mensurationist

Minore, Don, Plant Ecologist

1206 Brushfield Reclamation, Prevention
and Ecology

Gratkowski, Henry J., Project Leader

Stewart, Ronald E., Research Forester

®'
1207 Intensive Culture of Douglas-fir
® Miller, Richard E., Project Leader
®) Reukema, Donald L., Silviculturist
© Williamson, Richard L., Mensurationist
1208 Animal Damage Control
(B) Crouch, Glenn L., Project Leader
(B) Radwan, M. A., Prin. Plant Physiologist
83 Dimock, Edward J., II, Silviculturist
1301 Timber Measurement, PNW
(©) Bruce, David, Project Leader
(©) Curtis, Robert O., Principal Mensurationist
©
© 1401 Breeding Northwest Trees
Silen, Roy R., Project Leader
Campbell; Robert K., Prin. Plant Geneticist
R) Sorensen, Frank C., Prin. Plant Geneticist
R) Copes, Donald L., Plant Geneticist
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FOREST ENVIRONMENT RESEARCH

HARRIS, ROBERT W., Asst. Director P)
1601 Water Yield and Erosion

Berndt, Herbert W., Project Leader W)
Fowler, William B., Meteorologist W
Herring, Harold G., Hydrologist W)
Klock, Glen O., Soil Scientist W)
Lopushinsky, William, Plant Physiologist W)
Tiedemann, Arthur R., Range Scientist W
1602 Soil Stability and Streamflow

Rothacher, Jack S., Project Leader ©
Dyrness, C. Theodore, Prin. Soil Scientist ©)
Fredriksen, Richard L., Soil Scientist ©
1603 Behavior and Impact of Forest Chemicals
Tarrant, Robert F., Project Leader ©
Bollen, Walter B., Prin. Soil Microbiologist ©)
Moore, Duane G., Soil Scientist ©)
Norris, Logan A., Chemist ©

1701 Range Environmental Management

Garrison, George A., Project Leader (9]
Geist, Jon M., Soil Scientist (L)
Strickler, Gerald S., Plant Ecologist (L)
1801 Big-Game Habitat
Smith, Justin G., Project Leader L)
McConnell, Burt R., Plant Ecologist (L)
Dealy, J. Edward, Assoc. Plant Ecologist (L)
Edgerton, Paul J., Assoc. Plant Ecologist L)
1901 Wildland Recreation
Hendee, John C., Project Leader (S)
1902 Cooperative Forest Recreation,

University of Washington
Wagar, J. Alan, Project Leader (S)

FOREST PROTECTION RESEARCH

WRIGHT, KENNETH H., Asst. Director ®)
2103 Fuel Appraisal
Fahnestock, George R., Project Leader (S)

Lund, Herluf G., Assoc. Photogrammetrist (S)

2105 Cooperative Forest Fire Science,
University of Washington
Murphy, James L., Project Leader S)

2201 Forest Insects of the Pacific Northwest

Wickman, Boyd E., Project Leader ©
Mitchell, Russel G., Prin. Insect Ecologist ©
Mason, Richard R., Insect Ecologist ©

Sartwell, Chatles, Jr., Assoc. Insect Ecologist  (C)

2203 Diseases of Western Forest Insects

Thompson, Clarence G., Project Leader ©
Martignoni, Mauro E., Prin. Microbiologist ©
Maksymiuk, Bohdan, Prin. Entomologist ©)

Hughes, Kenneth M., Assoc. Entomologist ©

2204 Nutrition and Behavior of
Forest Insects — PNW

Carolin, Valentine M., Jr., Project Leader ®)
Daterman, Gary E., Entomologist ©)
Ryan, Roger B., Entomologist ©)
Schmidt, Fred H., Entomologist ©
Coulter, William K., Assoc. Entomologist )
2301 Forest Diseases of the Pacific Northwest
Shea, Keith R., Project Leader ©)
Aho, Paul E., Plant Pathologist ©
Harvey, George M., Plant Pathologist ©)
Knutson, Donald M., Plant Pathologist ©)
2302 Western Root Diseases and
Soil Microbiology

Trappe, James M., Project Leader ©
Lu, Kuo C., Principal Microbiologist ©)

Nelson, Earl E., Principal Plant Pathologist ©)
Zak, Bratislav, Principal Plant Pathologist ©
Li, Chiang Y., Assoc. Microbiologist ©)




FOREST SURVEY, FOREST ECONOMICS,
FOREST PRODUCTS, MARKETING AND UTILIZATION,
AND ENGINEERING RESEARCH

FLORA, DONALD F., Asst. Director

3101 Grade and Quality of Western Timber
Lane, Paul H., Project Leader

Henley, John W., Wood Technologist
Woodfin, Richard O., Jr., Wood Technologist
Plank, Martin E., Assoc. Wood Technologist
Pong, Wee Yuey, Assoc. Wood Technologist

3602 Wood Construction and Use Concepts
Grantham, John B., Project Leader

Heebink, Thomas B., Prin. Research Engineer
Oviatt, Alfred E., Jr., Prin. Research Architect

3701 Forest Engineering Systems
Lysons, Hilton H., Project Leader

Peters, Penn A., Prin. Aerospace Engineer
Carson, Ward W., Mechanical Engineer
Mann, Charles N., Mechanical Engineer
Vigna, Carl P., Designer

4101 Forest Survey — Pacific Coast
Metcalf, Melvin E., Project Leader

Gedney, Donald R., Resource Analyst
Berger, John M., Mensurationist

Bolsinger, Charles L., Assoc. Mensurationist
Oswald, Daniel D., Assoc. Resource Analyst
Wall, Bryan R., Assoc. Economist
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4102 Forest Survey Techniques — PNW
Pope, Robert B., Project Leader
MacLean, Colin D., Mensurationist

4201 Economic Evaluation of Forestry
Opportunities

Schallau, Con H., Project Leader

Schweitzer, Dennis L., Principal Economist

Randall, Robert, Assoc. Economist

Sassaman, Robert W., Assoc. Economist

4301 Marketing Economics Research
Hamilton, Thomas E., Acting Project Leader
Adams, Thomas C., Principal Economist
Austin, John W., Assoc. Research Forester

BIOMETRICS

JOHNSON, FLOYD A., Principal Biometrician (P)
Hazard, John W., Biometrician ®)

RESEARCH SUPPORT SERVICES

PETERSEN, CHAS. J., Asst. Director
Calvert, Lorne M., Operations
Martin, Dorothy E.,

Programing and Statistics

®)
®)

(P)

Newlon, Charles J., Research Information
Knutson, Maurice C., Library

Hansen, George M., Publications
DiBenedetto, A. P., Architecture/Engineering
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®

®
®)
®)
®)

®
®
®

®)
®
(P)
®




INSTITUTE OF NORTHERN FORESTRY

HURD, RICHARD M., Director )
1210 Culture of Coastal Forests — Alaska
Harris, Arland S., Project Leader )

Farr, Wilbur A., Assoc. Research Forester @
1211 Ecology of Subarctic Trees and Forests

Viereck, Leslie A., Project Leader (CA)
Zasada, John C., Research Forester (CA)
1604 Erosion and Sediment Reduction —
Alaska Coastal Forests

Helmers, Austin E., Project Leader @
Meehan, William R., Fishery Biologist @
Swanston, Douglas N., Assoc. Geologist )
2106 Fire Control Methods — Alaska

Barney, Richard J., Project Leader (CA)

Noste, Nonan V., Assoc. Research Forester (CA)
2206 Forest Insects — Coastal Alaska

Schmiege, Donald C., Project Leader Q)
Hard, John S., Entomologist J)
Torgersen, Torolf R., Entomologist Q)
2207 Forest Insects — Interior Alaska

Beckwith, LeRoy C., Project Leader (CA)
10

4103 Forest Survey — Alaska

Hutchison, O. Keith, Project Leader

Hegg, Karl M., Assoc. Research Forester
LaBau, Vernon J., Assoc. Research Forester

Q)
)
J)

Laurent, Thomas H., Assoc. Research Forester (J)

'(P) Portland, Oregon
(C) Corvallis, Oregon
(B) Bend, Oregon
(W) Wenatchee, Washington
(O) Olympia, Washington
(L) LaGrande, Oregon
(R) Roseburg, Oregon
(S) Seattle, Washington
(BC) Berkeley, California
(1)  Juneau, Alaska
(CA) College, Alaska




SOME HIGHLIGHTS OF
1969 DEVELOPMENTS

BIOLOGICAL CONTROLS

(Publications on page 37)

Parasites Against European Pine Shoot Moth

The European pine shoot moth, sometimes
found on ornamental pines in western Oregon and
Washington, is a potential pest of western pine
forests. Qur shoot moth research has been aimed
at control during the adult stage, by sex attract-
ants, but reduction of the population during
earlier life stages is needed to get maximum effect
from the sex attractant method.

In the spring, we tested an inundative release of
a native pupal parasite, [toplectis quadricingulatus
(Prov.), as a means of preliminary reduction of the
shoot moth population. Over a 6-week period, a
total of 5,365 female parasite adults, previously

Cages used to transport parasites (/toplectis quadricingu-
/atus) from laboratory to field for release against
European pine shoot moth.

exposed to males, was liberated in an ornamental
planting at McNary Dam. Results indicated that at
least 25 percent of the shoot moth pupae were
killed by parasite progeny and an estimated 5
percent by adult parasites feeding on the pupae.
Because of abnormally high diurnal temperatures
in the test area, very few parasite progeny survived
to join the attack by released adults on shoot
moth pupae. Under normal temperatures, in-
creased mortality of shoot moth pupae can be
expected, and the parasites should exert more
effective control of the moths. Further tests are
needed to tell.

i |lr ¢ y
Released female parasite (/toplectis quad-
ricingulatus) searching pine terminals for
pupae of European pine shoot moth.




Viruses Against
Douglas-fir
Tussock Moth

Methods have been developed for utilizing an
insect-killing virus to control the Douglas-fir
tussock moth, a serious pest of Douglas-fir and
true firs in western forests. Research involving
electron microscope studies of the virus showed
that actually two viruses were involved. The two

viruses appear to be infectious only for the
Douglas-fir tussock moth and closely related
tussock moth species. While extensive testing has
demonstrated the safety of the two viruses to man
and wildlife (including beneficial insects), it is
essential that spray formulations for field use
contain only the insect pathogens specified.

The discovery of the mixed virus infection in
the tussock moth is the result of intensive research
to demonstrate the complete safety of a virus
“insecticide” and to comply with Food and Drug
Administration requirements for adequate demon-
stration of such safety.

CHEMICALS

(Publications on page 37)

Nitrogen Fertilizer Affects
Poria weirii

Although fertilizing northwestern forests with
nitrogen is currently being debated, one considera-
tion has so far received scant attention: effects on
root diseases. The widely occurring Poria weirii,
cause of the laminated root rot of western
conifers, merits special attention as a “disease of
the site.” That is, it can hold over in subterranean
pockets of infectious material from one rotation
to the next. When infection centers are cut and
regenerated with such susceptiblé species as
Douglas-fir, the disease can be expected to cause
increasing damage over expanding areas. Heavily
infected sites are not likely to produce merchant-
able stands of such species unless carryover infec-
tion can be radically reduced.

Fertilization of soil with nitrogen has proven to
reduce survival of Poria weirii in buried wood
cubes under laboratory conditions. Infected cubes
were surrounded with soil in plastic containers in
three treatments: (1) unfertilized soil, (2) soil
mixed with NaNOj at a rate of 600 Ib. N/acre ft.,
and (3) soil mixed with NH,C1 at the same N
rate. After the treatments were incubated at 15°C
for 6 months, the cubes were extracted and
assayed for living Poria weirii. The fungus survived

12

in about half the containers of untreated soil, but
in only one of the 60 with fertilized soil.

The added nitrogen is not believed to affect P.
weirii directly. Rather, it greatly increases activity
of soil microorganisms that compete with, produce
antibiotics against, or parasitize the pathogen.
Studies are now being established to test effects of
nitrogen fertilization on survival of Poria weirii
under field conditions.

Foliage Sprays Fail
on Salal

Amitrole-T, low volatile esters of 2,4,5-T, and
mixtures of picloram with phenoxy herbicides did
not kill salal when applied as foliage sprays during
late July. These herbicides were tested on a dense,
2-foot-tall stand in the Coast Ranges of south-
western Oregon. The greatest effect on any plot
consisted of a limited defoliation and slight top
kill after 15 months — an unacceptable degree of
control for site preparation or release of small
coniferous trees.

Herbicide tests such as these are part of the
Station’s continuing search for safe, effective
methods of vegetation management for intensive
forest production.



Cooperative Forest
Fertilization Research

The Experiment Station has joined with public
and private organizations to support the “Regional
Forest Nutrition Research Project” administered
by the College of Natural Resources, University of
Washington. The Project’s goal is to develop guides
for planning largescale fertilizer applications to
forest lands. With contributions from cooperators,
the University will establish and report results
from a balanced series of fertilizer trials (108) in
western Oregon and Washington in 15- to 60-year-
old forests of Douglas-fir (720 plots) and hemlock
(288 plots).

These trials are designed to predict growth
response to a given application of nitrogen under
specific stand and environmental conditions.

Herbicides in the
Forest Floor

Relatively rapid degradation of four herbicides
in the forest floor suggests they have little signifi-
cant impact on the quality of the forest environ-
ment when properly used.

We measured the rates of degradation of four
common brush control chemicals — 2,4-D, 2,4,5-T,
amitrole, and picloram — in forest floor material
from a red alder stand. The study was conducted
in the laboratory, and conditions for herbicide
degradation were favorable.

All four herbicides were degraded but at
markedly different rates. Amitrole and 2,4-D were
most rapidly degraded. At 35 days after treatment,
6 percent of the 2,4-D and 20 percent of the
amitrole remained. In contrast, 13 percent of the
2,4,5-T remained after 120 days, and 65 percent
of picloram after 180 days. The individual rates of
degradation of these herbicides remained the same
when they were applied in combination with one
another.
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ECONOMICS IN FOREST MANAGEMENT

(Publications on page 38)

Forestry Activities Affect
Metropolitan Economies
More Than Rural Areas

A disproportionate share of any increase in
total regional employment resulting from stepped-
up activity in timber industries would occur in
Seattle, Tacoma, Portland, and Eugene. Because
some forest products firms and much service
activity supporting timber industries — lawyers,
wholesalers, specialty shops — are in these cities,
less than half of any new jobs coming from
forestry programs would be generated in rural
areas,

Accelerated Roadbuilding
in Old-Growth Forests a
Marginal Investment

Whether or not prelogging and mortality salvage
can economically add to the Nation’s timber
supply was studied on the Umpqua National
Forest. Costs of accelerating roadbuilding from the
present 30-year plan to a 5- to 20-year completion
schedule were arrayed against the valve of addi-
tional timber gained. At interest rates above 4
percent (which is below the current Federal
borrowing rate), advance roading cannot be justi-
fied on solely economic grounds. Additional bene-
fits from access for recreation, fire control, and
other land management needs would be required
to support an accelerated road program.

14

A logging access road into a merchantable stand on
the Willamette National Forest. (Forest Service
photo 483388 )

Forest-Based
Employment To Decline
in Pacific Northwest

Projections of forest industry employment were
made for the lumber and wood products industry
and the pulp and paper industry to the year 2020.
These projections, based on trends in the relation-
ship between employment and wood input during
1950-65, take into account such factors as changes
in log size, worker productivity, and length of
work week,

Total forest industry employment in the Pacific
Northwest is expected to decline 28 percent
during the 1965-2000 period to about 105,000,
This decline would be the result of decreased
employment in the lumber industry, where in-
creasing worker productivity coupled with declin-
ing wood consumption is projected to reduce
employment 39 percent to 73,000 in 2000. Pulp
and paper employment is expected to increase 17
percent to about 32,000 employees.

Offsetting some of the decrease in employment
will be the much greater investment in forest
management. Employment in forest management
is projected to increase by 16,000 by the year
2000. Although no figures are currently available,
the increase in forest recreation employment is
expected to be substantial.




FIRE

(Publications on page 38)

Alaska Wildfire Rate
of Spread Rapid

Over 4 million acres of forest and range land
burned in interior Alaska during 1969 to make one
of the worst fire seasons on record. Smoke from
the fires, some which were larger than 500,000
acres, reached as far south as Washington and
Montana, and the widespread smoke pall over
Alaska was so great that it was recorded by
weather satellites. During the period, we made rate
of spread measurements on several fires in cooper-
ation with the Office of Civil Defense and the
Bureau of Land Management. Rates of spread on
the Swanson River fire exceeded 1 mile per hour.
This study of free-burning, field-size fires provides
a basis for testing predictive fire behavior models
for use of fire fighters planning fire control
strategies.

Fire Retardant and
Slash Fires

A large-scale field study was carried out to
investigate the effects of diammonium phosphate,
a popular fire retardant, on the behavior and air
pollution potential of slash fires. Cooperators
included the University of Washington, seven units
of the U.S. Forest Service (including three projects
from the Riverside Forest Fire Laboratory), the
University of California, the State of Oregon, and
the Monsanto Company of Cincinnati, Ohio.
Preliminary results indicate the retardant did not
significantly change fire behavior, did not increase
fuel reduction, increased smoke output, and
resulted in alarmingly high levels of carbon
monoxide and hydrocarbons.

Collecting rate-of-spread and supplementary data on the Swanson River
fire for analysis of fire behavior in various parts of the country.
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FISH, WILDLIFE,AND TIMBER

(Publications on page 39)

Essential Oils of

Douglas-fir Affect
Rumen Microbial
Digestion of Deer

Our recent work with penned black-tailed deer
has demonstrated conclusively, and for the first
time, that different genotypes of Douglas-fir are
not equally preferred by the animals. Using pre-
ferred and resistant Douglas-fir clones, chemical
analyses and in vitro digestibility studies with deer
rumen fluid now suggest that essential oils of these
plants may be associated with preference through
their effect on rumen microbial digestion. Verifica-
tion of this finding with more clones of Douglas-fir
and with other plant species could make it possible
to screen seedlings for resistance to browsing
without use of live deer and to use components of
essential oils which inhibit digestion by deer as
chemical protectants for preferred trees.

Urea
Increases
Wildlife
Injury

Nitrogen fertilizer, applied as urea prills (46
percent N), sharply increased wildlife injury to
Douglas-fir seedlings on seven out of seven study
plantations in western Washington. One year after
treatment, incidence of injury averaged 67 percent
higher on seedlings treated with 200 lbs. N/acre
than on those left untreated. Browsing, chiefly by
black-tailed deer, occurred on all seven planta-
tions; clipping, chiefly by snowshoe hare, occurred
on six; and budding by blue grouse took place on
three. Moreover, the increase in seedling injury due
to fertilizer was similar for all wildlife agents —
considered separately or collectively.

Lnfertilized

Fertilized .

a0 |
SEEDLINGS
INJURED 8L
Ipercent)

o
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Timber and Salmon

Clearcutting in southeast Alaska need not
damage salmon streams when logging is carefully
done. The returns of pink and chum salmon during
and after logging confirm this conclusion.

Much debris occurs in streams under natural
conditions. Logging in one watershed slightly
increased the amount of debris. Increase in an-
other watershed was greater because high volume
stands were harvested down to the streambanks. In
neither case was significant harm to salmon
environments detected.

In Alaskan clearcut watersheds, the suspended
sediment concentrations increased during logging,

An example of clearcutting in
vicinity of a salmon stream. Harris
River watershed, Prince of Wales
Island, Alaska, 1961.

especially during road construction; but compared
with stream sediment in an unlogged watershed,
the increases were not significant. The concentra-
tions only rarely and briefly exceeded 100 parts
per million. Under natural conditions, suspended
sediment concentrations are highly variable,
generally paralleling streamflow variation.

Clearcutting increased stream temperature up
to a maximum of 9°F. in the summer months, and
the maximum average monthly increase was 4°F,
Records for 14 years for one stream show that
temperatures exceeded 68° for 6 consecutive
hours. Temperatures greater than 65°F. lasted
more than 8 hours only once during this period.
Winter temperatures were little affected. These
small changes probably reflect the generally cool
and overcast weather of coastal Alaska.
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GENETICS

(Publications on page 40)

An Advanced Seed
Orchard

A small seed orchard is being established near
Corvallis that is essentially a generation ahead of
other orchards in the Douglas-fir region. Material
for the orchard was selected from 120 open-
pollinated families which have been field tested in
the Douglas-fir Heredity Study, now 57 years old.
Scions from the best trees of the best 20 families
will be grafted into the orchard. Selections within
these families are being made at plantations
located at 2,600 and 4,600 feet on the same slope
near Mount Hood. The seed orchard is being set up
for future breeding among progeny of the 20
parents and to produce seed for medium to high
elevations in the Cascades.

Seven stages of Douglas-fir vegetative bud development.
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Easier Spotting of
Incompatible Grafts

Grafting incompatibility was, until recently, the
primary problem of Douglas-fir seed orchards.

A new method in the recognition of incompati-
bles promises substantial reduction in the amount
of work. Ordinarily, each graft is cut into thin
sections for anatomical examination. This year, it
was observed that the incompatible grafts gener-
ally burst bud later, possibly due to restriction
through the constricted phloem. Parent-by-parent
examination showed that about half of the
incompatible grafts could be eliminated without
error by inspection. Thus, it now appears possible
to appreciably reduce the number of grafts that
need to be laboriously sectioned by referring to
carefully kept bud bursting records.

On leit is unexpanded bud; on right is burst bud.




INSECTS

(Publications on page 40)

Spruce Beetle Flight

Adult flight is an initial step in the spread and
tree attack pattern of bark beetles. Flight traps
were installed during 1969 in two locations in
Alaska to determine the period of adult dispersal
of the spruce beetle, Dendroctonus obesus. The
areas represent different climatic patterns; Bonan-
za Creek is typical interior Alaska, and the Kenai
Peninsula is influenced by the ocean.

In both locations, the major adult flight
occurred soon after snow disappeared from the
woods. The Bonanza Creek flight was about 2
weeks prior to the flight that occurred on the
Kenai Peninsula. The duration of major adult
emergence was 3-4 weeks. In interior Alaska, snow
disappeared early in May; snow was still on the
ground until late May at Dry Gulch on the Kenai
Peninsula. The interior mean daily temperatures
are generally warmer than those of the coastal
areas during the spring and early part of the
summer.

Sanitation cutting or the use of “trap” trees is
often used as a control measure for the spruce

beetle. Success will be greatly reduced unless the
trees are treated or removed by the time adult
flight begins. So the best timing for treatment
should be in the fall or before or immediately after
snow has disappeared in the spring.

Resistance to
Needleminers

Populations of the lodgepole needleminer
(Coleotechnites spp.), a serious defoliator of lodge-
pole pine in central Oregon, are several times
higher in pure stands of mature lodgepole than in
young stands with a mixture of ponderosa pine.
Recent tests in the field and laboratory have
demonstrated that the tops of trees and deep-
rooted trees growing in drainages have foliage that
is especially resistant to attack. Further, a volatile
leaf oil, which could be a deterrent to feeding by
young needleminer larvae, was often found in
these trees. By developing cultural practices which
produce resistant foliage, we may be able to
prevent destructive outbreaks of the needleminer.
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LOGGING

(Publications on page 41)

New Skyline Logging Technology

Grapple yarding with running skylines is a
significant advance in logging technology. Crew
size and labor costs are reduced, as are soil
disturbance and road and loading costs. The
system permits economical yarding at night and in
deep snow.

Research engineers have developed computer

techniques for running skyline design, guides for
planning efficient skyline operations, and pro-
cedures for anchoring skylines. Results were pre-
sented at a skyline logging symposium sponsored
by Oregon State University and the Station in
January 1969. The symposium proceedings are
available from OSU’s School of Forestry.

A combination grapple-carriage makes for efficient skyline logging.
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MENSURATION

(Publications on page 41)

A New Measure of
Douglas-fir Potential

Nine foreign production tables for Douglas-fir
plantations were converted to American units of
measure. These thinning guides suggest that
potential yields of intensively cultured Douglas-fir
in the Pacific Northwest may be higher than has
been estimated on the basis of yield tables for
natural unthinned stands. They indicate higher
yields when regular thinnings start in stands 30 to
40 feet tall than if delayed until stands are 50 to
60 feet tall. The tables suggest that culmination of
mean annual production with heavy thinning may
occur at 65 to 85 years. These foreign tables are
now available as guides to potential yields under
management practices equal in intensity to those
applied in foreign plantations.

Extensive tests are now needed to determine
the best management intensities to apply under
conditions in the Northwest.
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Easier and More
Economical Sampling of
Tree Growth

Station scientists are constantly searching for
cheaper and more efficient ways of collecting
technical data. Handling costs were reduced in
radial growth studies by transporting from the
field to the laboratory only representative radial
sections instead of complete stem cross sections of
felled trees. For permanent record of radial
development, decadal-growth was transcribed to
heavy, clear plastic. Use of transparent plastic in
the field permitted recording radial growth where
rot or shake precluded collection of radial
sections.

A newly developed ratchet-handled increment
borer has proven to be both quick and efficient
when cores instead of radial sections are taken to
sample tree growth.
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PATHOLOGY

(Publications on page 41)

New Needle Disease Damages Pine Plantations

A new needle disease is causing extensive
damage in western Oregon ponderosa pine
plantations established on sites difficult to
regenerate with other species. The disease,
epidemic in 19 plantations, is caused by a
previously undescribed fungus.

Needles of the current year become infected
in June and July. By late summer, these needles
turn reddish-brown giving the appearance of
severe drought injury or windburn. Elongate,

Crown damage to ponderosa pine caused by a new
needle disease.
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dark-colored fruiting bodies, appearing in late fall
on the infected needles, mature and discharge
spores the following year during periods of high
rainfall. Infection of new needles occurs immedi-
ately. The old needles are cast in midsummer
giving infected trees a decided tufted appearance.
Vigor and growth of affected trees are reduced
and mortality results from repeated defoliation.
The disease appears to be most damaging in
off-site ponderosa pine plantations. It has not
been found in natural stands.

Fruiting bodies of a new disease of ponderosa pine

plantations.




Trees and Truffles

Pacific Northwestern forests, long regarded a
paradise for fungi above ground, are now
known to also produce an astonishing array of
subterranean-fruiting fungi. Such fungi, termed
“hypogeous” (under-the-earth), occur in a
variety of colors and sizes and generally resemble
small potatoes in form. All are believed to form
mycorrhizae with trees or other vascular plants.
Mycorrhizal fungi are vital for nutrient absorption
of the host plants and protect rootlets from
disease attack.

Current exploration by Station mycologists is
revealing many new species of hypogeous fungi
and advancing the limited knowledge of their

occurrence. Of the various groups under study,
truffles are the best known due to the several
prized edible species of Mediterranean countries.
No such gastronomic delights have been discovered
in the Pacific Northwest, but the region does
contain nearly half the world’s known species.
Some 30 have been found nowhere else. Other
groups also abound. Over half of the 300-odd
hypogeous puffballs occur here, as do nearly all
the species of Endogone, which form the endo-
mycorrhizae characteristic of the Cupressaceae,
many hardwoods, and most herbaceous plants.

Continuing field exploration and studies on
classification and physiology are laying ground-
work for ultimate manipulation of species espe-
cially effective in biological control of root diseases.

Hypogeous fungi in natural size, showing outer surface
and cut interior surface: {above) a truffle, Tuber cali-
fornicum, (below) a puffball, Rhizopogon subradicatus.
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Poria Root Rot
Damage Evaluated

Results from 20 years of field research on Poria
weirii, a destructive root rot fungus of many
conifers, will soon be available in a Station
publication. At present, direct control of the
disease is impossible and forestry must be prac-
ticed “by the acre.” Recommendations to forest
managers Whereby the impact of this disease may
be reduced in the Douglas-fir type include:

1. Become familiar with the disease — some
infection is present in most stands.

2. Where infection is abundant, do not waste
money on precommercial thinning — yields

will be reduced but thinning will result in
windthrow of trees which otherwise might
survive to merchantability.

. In heavily infected merchantable stands,

either clearcut or take only dead and dying
trees — infected trees are not windfirm and
windthrow often follows partial cuts,

. Give priority to logging areas where the

disease is most abundant — little or no net
growth occurs in such areas and many dead
trees can be salvaged.

. Confine plantings to uninfected portions of
logged areas; do not plant where infection
was abundant — brush may encroach on the
site, but severe damage to the new stand is
almost certain.

Poria root rot damage in an 80-year-old Douglas-fir stand.
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PLANT ECOLOGY

(Publications on page 42)

Vegetation of Oregon
and Washington

The vegetation of the Pacific Northwest is
among the most diverse in North America, ranging
from dense coastal forests of conifers through
woodland and savanna to the sagebrush and grass
associations of the dry interior. The ecology and
plant geography of the region have been studied
by scientists for over half a century, but much of
the knowledge has been scattered through jour-
nals, books, theses, and unpublished data files.
Two of our scientists have condensed this informa-
tion in a generalized account of the major vegeta-
tion types of Washington and Oregon.

This publication (1) outlines the major phyto-
geographical units and suggests how they fit to-
gether and relate to environmental factors,
(2) directs the reader to sources of more detailed
information on vegetation and environment of the
two States, and (3)illustrates the major plant
communities with photographs. Research Paper
PNW-80, “Vegetation of Oregon and Washington S
will assist those new to the area in better under-
standing the complex mosaic of vegetation found
here and provide some new insights for land
managers and scientists already familiar with the
region.

Heavy Grazing Reduces
Bitterbrush Yields
Per Acre

Bitterbrush (Purshia tridentata), because of its
wide distribution and high palatability, is one of
(lie most important shrub species i the West. How
does yield vary with age in this plant, and how is
the relationship between yield and age influenced
by grazing? To answer these questions, we studied
heavily and moderately grazed stands of bitter-
brush.

Plants reached their maximum production in
the 60-to-70-year age class under both intensities
of use. When individual plants of the same age
were compared, the heavily grazed plant always
produced more usable forage than the moderately
grazed one. However, zlthough heavy grazing
stimulates production, it apparently shortens life
span. The moderately grazed stand had a much
larger proportion of its total population in the age
classes that produce the most forage than did the
heavily grazed stand. As a result, moderate grazing
produced twice as much forage per acre as the
heavy grazing.
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Revegetation Following
Logging and
Slash Burning

In western Oregon and Washington, timber
harvesting procedures often consist of clearcut
logging followed by broadcast burning of logging
slash. These activities result in drastic reduction in
amounts of vegetation. Since plant cover curtails
erosion and stream sedimentation, the length of
time necessary for reestablishment of vegetation is
of vital concern to land managers. To better
understand revegetation trends, plant cover and
composition were observed for 7 years on perma-
nent plots in three logged clearcuts in the H. J.
Andrews Experimental Forest. Observations were
made the year prior to cutting the oldgrowth
Douglas-fir-western hemlock stand and during each
of five growing seasons following logging and
broadcast slash burning.

Total plant cover was 15 percent the first year
after slash burning, greatly increased to 49 percent
the second, and showed consistent, more modest
increases the next 3 years. By the fifth growing
season after slash burning, plant cover totaled
almost 80 percent — 6 percent contributed by
trees, 17 percent by tall shrubs, and 57 percent by
low shrubs and herbs. Vascular plant species
totaled 48 before logging and increased to 72
species 6 years after logging.

Pictures on this page show revegetation following
logging and slash burning in the H. J. Andrews
Experimental Forest.

By the fifth growing season after slash
burning, the invading shrub snowbrush
{Ceanothus velutinus) is beginning to gain
dominance over the herbaceous invaders, —»
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Virtually bare condition during the first growing season
after slash burning.

During the third year, fireweed (Epilobium angusti-
folium) replaces groundsel.




RECREATION

(Publications on page 43)

Planning of Scenic
Resources

Working with our Cooperative Recreation:

Research Project, two graduate students at the
University of Washington have developed aids to
the planning and protection of scenic resources.

With computer programs, the location of roads,
shapes for timber harvest areas, and other modifi-
cations of the landscape can be tested and adjusted
before commitments are made on the ground.
Michimasa Kojima has developed computer pro-
grams that draw perspective views of the landscape

as it would appear from any selected point. One of
these programs even includes vegetation symbols,
drawn to scale, permitting a land manager to
examine the visual effects of proposed changes.

The other student, Dale Potter, tested four
methods of inventorying “visual impacts” on the
landscape. In two of these methods, impacts
visible from the highway were recorded by on-the-

ground procedures. A computer was used to
summarize the road mileages from which each
impact type could be seen. The other two methods
inventoried the impacts visible on aerial photo-
graphs but still related them to corridors along
highways. Both scenic problems and opportunities
can be identified by these methods.
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Effectiveness of Facilities
at Visitor Centers

Visitor response to subject matter and inter-
pretive facilities is being examined at four visitor
centers.

Preliminary findings suggest that animals are of
more interest to visitors than are plants and that
information provided by a recorded voice is more
likely to be retained than information provided on
printed labels. In general, visitors remember con-
crete facts better than abstract principles. Also,
different age groups may respond differently to
interpretive facilities. Children enjoy something
they can touch or manipulate, and adults often
avoid such exhibits, especially tests that might
show them to be wrong.

Characteristics of
Conservation Groups

The conservation-preservation movement is
becoming a major politico-economic development
of the 20th century United States, where two
distinct philosophies are in conflict. Conservation-
preservation finds its strength in a growing number
of conservationist organizations and outdoor
clubs, while a conservation-utilization perspective
is strongly supported by resource management
professions and commodity interests. Recent
success of conservation-preservationists indicates
their growing political strength, although those
belonging to organized groups make up only 1 to 2
percent of the population. Generally, members of
the conservation groups can be categorized as
upper-middle class. They are often highly edu-
cated, upper-income professionals whose activities
are socially oriented.

Study of an Oregon-based outdoor club indi-
cated that those members most strongly interested
in conservation, reflected by their membership in
other outdoor clubs, specialize in the type of
organization they join. These conservationists
concentrate their extracurricular memberships in
conservation-related groups and are more actively
involved than other members (who tend to spread
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their memberships across a wider range of interests
in which they are less active). This specialization
may reinforce extreme ideological perspectives and
organizational commitment to a difficult cause.

Ohanapecosh Campground, Mount Rainier National Park.
{National Park Service photo.)

Social Aspects of
Outdoor Recreation

Traditionally, camping has been viewed as a
means of escape from the soiled environment and
social complexities of urban life to the isolation
and beauty of nature. But many small and
primitive campgrounds have become large and
intensively developed with closely spaced camp-
sites, water systems, flush toilets, showers, paved
roads, and special equipment for trailers. In these
highly developed areas, motives for camping are
varied and increasingly nontraditional as many of
the campers seek social experiences.

Many benefits result from the developed camp-
ground. Campers easily and informally meet and
visit with other people. Valuable social contact
occurs across a broad set of age groups and
between members of different social levels.
Enhancing the social aspects of camping may be as
important to enriching the camping experience in
developed settings as is enhancing the environ-
mental aspects elsewhere.




REGENERATION

(Publications on page 43)

Frost Damages
White Spruce Cones

Until 1969, no quantitative observations were
available concerning the effect of climatic condi-
tions on white spruce seed production in interior
Alaska. Warmer than average temperatures in April
and May followed by a late frost on May 27
caused up to 100-percent conelet mortality in
some stands, but in others there was no apparent

damage. Seedfall observations indicated, however,
that there may have been a reduction in seed
quality in some otherwise seemingly undamaged
cones. In addition to the significant variation in
conelet mortality between white spruce stands,
there was also significant variation in damage
between trees in the same stand, between cones on
the same tree, and between scales on the same
cone. This type of damage may be uncommon, but
it, along with other factors that reduce seed
production, can prolong the natural reestablish-
ment of white spruce stands.

Variation in cone damage in white spruce cones in interior
Alaska caused by frost in 1969. (Top row, far left — dead cone;
bottom row, far right — apparently undamaged cone; other
cones have variable number of damaged scales).
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SOILS, SITE, AND GEOLOGY

(Publications on page 44)

Indicator Plants for
Management Decisions

Understory vegetation in ponderosa pine and
mixed conifer forests may be useful as an indicator
of soil-site potential and in selecting management
alternatives for integrated resource use. Similarity
analysis of vegetation on 55 forested sites shows
that certain plants common to volcanic ash soils
are absent or rarely found on residual basalt soils.

Elk sedge and pine grass, ‘major forage species
for elk and cattle, occurred most frequently on
mixed soils with high ash content.

If further study shows the relationships to hold
constant, plant frequency may be a useful indi-
cator in integrating range and wildlife resource
values with timber management practices.

Site Index Curves
for Noble Fir

Analyses of stem sections from 70 old-growth
nobie firs in locations from McKenzie Pass, Oreg,,
to Stevens Pass, Wash., are being used to develop
site index curves for this species, Preliminary
curves show that height ranges from 50 to 150 fect
at age 100. Sectioning of 210 trees of associated
species in the same area is providing data for
growth comparisons between species and for study
of growth capacity of complex upper-slope stands.
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SUPPLY AND DEMAND

(Publications on page 45)

Forest Productivity
Overstated in
Eastern Oregon

Analysis of several hundred Forest Survey field
plots last summer in an eightcounty area of
eastern Oregon shows that conditions which limit
productive capacity are widespread in this area. It
has become apparent in recent years that the usual
procedure of rating productivity overestimates the
growth potential of natural stands because there
are some acres that are not capable of supporting
the levels of stocking assumed in normal yield
tables. Such limiting conditions include nonforest
land, such as rock outcrops, streambeds, shallow
'soils, and inadequate water.

Nearly 60 percent of the commercial forest
plots in this area were found to have inhibiting
factors which reduce productive capacity below
that indicated by the normal yield table. About 10
percent of the plots that would have qualified as
commercial forest land were reclassified as non-
commercial because of factors that reduced their
growth capacity to less than 20 cubic feet per acre
per year. It is evident that in this area of eastern
Oregon, use of conventional methods would result
in a substantial overestimate of the potential
productivity and of the commercial forest area.

New Timber Resource
Data for
Olympic Peninsula

A new report on the timber resources of the
Olympic Peninsula shows that the area of com-

mercial forest land available for timber growing
has decreased about 3 percent since 1953. Con-

tinued decreases can be expected, particularly in
the eastern portion of the Peninsula where popula-
tion pressures are expected to shift an additional
200,000 acres to residential, commercial, and
recreational use by the year 2000.

The total volume of sawtimber is estimated to
be 82.6 billion board feet, about 1 percent less
than in 1953; but the proportion as well as the
absolute volume in hardwoods has more than
doubled, and the average size of timber has
decreased.

For the area as a whole, growth and cut are
about in balance. However, the situation varies
between owner groups. High growth and low
cutting rates on private lands with large areas in
young stands are counterbalanced by low growth
and high cutting rates on the public lands with
substantial areas in old slow-growing stands.

Need for Timber Most
Important Determinant
of Stumpage Prices

Average stumpage prices for timber sold on
Douglas-fir region National Forests have shown a
longrun increasing trend, which should continue
throughout the 1970’s. Although the general trend
is upward, prices have fluctuated from year to
year. These fluctuations have closely coincided
with shifts in general economic activity and the
resulting changes in demand for wood products.
Year-to-year price changes apparently have not
been related to variations in the amount of
National Forest timber sold. An implication is that
changes in local and regional timber management
programs may not, by themselves, induce short-
term stumpage price changes.

31




Log Exports Decline
in 1969

Log exports from Oregon and Washington
declined for the first time since 1962; the 1969

export volume of 1,870.8 million board feet was
down 5.2 percent from 1968. The average value of
the 1969 shipments was $117.44 per thousand
board feet compared with $102.37 in 1968.

In 1969, log exports from northern California
totaled 206.7 million board feet and shipments
from Alaska were 31.9 million, down 2.6 and 32.3
percent, respectively, from 1968.
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TIMBER MANAGEMENT
(Publications on page 45)

Converting Red Alder
Stands to Douglas-fir

This study shows where it is more profitable to
replace red alder stands with Douglas-fir than to
manage for red alder in the Pacific Northwest.
Under most of the circumstances analyzed, alder
stands should be immediately replaced. Red alder
management is economically justified only when
sites are poor, stumpage prices low, and costs high.
In order of importance, the critical variables in this
decision were found to be the discount rate, site
productivity, expected stumpage prices, present
age of the existing red alder stand, costs of
conversion, and annual management costs.
[Sensitivity analyses show how these variables may
influence the conversion decision. See Yoho,
Chappelle, and Schweitzer in Annotated List of
Publications (Supply and Demand).]

High Yields from
Thinned Lodgepole Pine

Stand density control can greatly increase yield
of usable lodgepole pine wood. A 32-year-old
stand at Twin Lakes near Bend, Oreg., thinned to
85 trees per acre now has an average diameter of
89 inches with 45 trees in the 9-inch- (minimum
bd.-ft. size) and-larger class and a reasonable
expectation that all will reach 9 inches in the next
10 years. These trees have grown 1.1 inches in
diameter in the last 5 years and added an average
of 61 cubic feet per acre annually. Both a gross
yield table and data from some much older
thinning plots at nearby Pringle Falls indicate that
increases in stand density with the passage of time
will more than offset the expected decline with
increasing age, at least through age 90. Expected
production to age 90 would equal 4,318 cubic feet
or 21,590 board feet, approximately two-and-
one-half times average production of unthinned
stands.

A New
Levels-of-Growing-Stock

Installation

The Forest Service has established a third
thinning study area as part of the Cooperative
Level-of-Growing-Stock Study in Douglas-fir. Re-
sults from this new installation on Site IV land on
the Umpqua National Forest in southwestern
Oregon will be compared with those from other
installations on Sites I-III and particularly with
another Site IV study area on the Olympic
National Forest in northwestern Washington where
growing conditions are quite different.

The Levels-of-Growing-Stock Study is a long-
term cooperative effort among private industry
and educational and governmental agencies for
identifying optimum thinning treatments to
achieve certain management objectives. At each of
the seven installations thus far established, eight
thinning regimes and a control are replicated three
times. Response of the 20- to 40-foot-tall stands
has generally been good following an initial re-
moval of about 60 percent of the stand basal area.

A full-crowned lodgepole pine tree on an 85-tree-
per-acre plot. It has grown 1.4 inches in diameter
and 6.4 feet in height during the last 5 years.
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WATER

(Publications on page 45)

Stomatal Behavior
in Conifers

Most water loss by trees is controlled by
stomata — minute pores in leaf surfaces. The rate
of loss depends on the degree of openness of these
pores. Primarily because of the difficulty of
measuring aperture in conifer needles, little in-
formation has been available on the behavior of
stomata in conifers. A pressure infiltration tech-
nique which quickly assesses degree of stomatal
opening was recently developed for laboratory and
field use.

Sensitivity of stomata to leaf water stress for
five species of conifers was determined by measur-
ing transpiration rate, leaf water stress, and relative
stomatal aperture of seedlings subjected to
gradually increasing drought. The stomata of
ponderosa pine, lodgepole pine, and Engelmann
spruce closed at a lower leaf moisture stress than
the stomata of Douglas-fir and grand fir, indicating
a higher sensitivity to water stress in the pines and
spruce.

This information will aid in watershed manage-
ment by ultimately providing a basis for selecting
water-efficient species.
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WOOD UTILIZATION

(Publications on page 46)

Bark Useful in
Agriculture

Agricultural use of the millions of tons of tree
bark produced annually by the Pacific Northwest
wood products industry would alleviate disposal
problems and air pollution resulting from burning.
Bark of the major tree species in this area can be
used as mulch, soil conditioners, plant container
mixes, drainage, and bedding in animal stalls,
poultry houses, and stockyards. Any nitrogen
deficiency caused by bark use on soil can easily be
remedied by fertilization.

Barks of Douglasfir and other commercially
important species in this region contain 5 to 22
percent tannin by weight. However, normal agri-
cultural applications of 10 to 100 tons of bark per
acre appear harmless from standpoint of adding
tannin to the soil. Purified Douglas-fir tannin and
its effect on the soil microflora were studied in the
laboratory. The soil microflora was generally
increased; about 22 percent of the tannin decom-
posed in 180 days, and nitrate production was
only slightly decreased.

The ameliorating effects of leaving bark on the
forest floor after timber harvest should be con-
sidered in management of forest soils and water-
sheds. Bark, transported to the mill where it
becomes a disposal problem, might better be
removed at the logging site by portable machinery
and left to provide a protective organic cover on
the soil surface, incorporate an appreciable
amount of organic matter with the soil, and return
plant nutrients otherwise lost. The tendency of
bark to retard nitrification and the assimilation of
nitrate by microbes decomposing the bark might
also reduce nitrate content of streams flowing
from cutover sites.

Cost of Quiet in
Apartment Buildings

Wood frame construction is lightweight and
offers cost savings but also presents builders and
designers with problems. One of these is insulation
against airborne noise. Fortunately, us builders
have a variety of materials to incorporate in
lightweight walls or floor-ceiling constructions, the
problem is only to decide what combination of
materials will give the desired sound insulation at
least cost.

Our field measurements of wall and floor
systems in more than 20 apartment buildings show
that builders are now providing wood frame
partitions that range from sound transmission class
46 to 60. (STC is a single figure rating of general
insulating properties of a partition.) Partitions
having the lower values within this range are
frequently considered just adequate; those having
the higher values provide outstanding insulation.

A wall or floor with an STC of 56 is about
twice as effective in reducing transmitted sound as
is a wall with an STC of 46. The current in-place
costs per square foot of wood frame walls vary
from about $1.00 for a wall with STC 46 to $1.50
for a wall with an STC of 56, and for wood frame
floors, from about $1.30 to $1.65 (not including
the cost of finish floor, tile, or carpet).
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Expansion of the Pulp
and Paper Industry

Whether the Pacific Northwest can double its
pulp and paper production capacity by 1985 to
meet national paper needs depends on ability of
the industry to control air pollution, solve water
quality problems, and obtain an adequate wood
supply.

Dr. J. Alfred Hall, consultant to the Station,
predicts expanded use of the kraft pulping process
and progress in improving water quality. Although
kraft mills cannot be made odorless, substantial
gains are being made in recovery of sulfur dioxide.
Through aggressive utilization of logging residues,
thinnings, and presently underused species, the
1985 wood needs of this key industry can be met.

A Tree Grading System
for Inland Douglas-fir

A new timber grading technique was developed
for predicting the value of individual tracts of
timber. The method, a new concept in timber
grading, is based on a lumber value predicting
equation. "Tested and used successfully in com-
mercial timber sales, this approach is much easier
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and less costly to use in timber cruising and
computing the lumber selling value of tracts of
timber.

The system uses five variables to estimate the
lumber volume from each tree and its value — tree
diameter, tree height, size of the largest limb in the
butt log, percent defect, and length of the basal
scar if one is present.

Estimating Veneer Losses
in Plywood Production

In manufacturing plywood, it is necessary to
estimate how much veneer will be lost in the
several processing operations between the veneer
dryer and the finished plywood panel.

Through studies at three typical plywood
plants, factors were developed for estimating
veneer losses during the jointing for edge gluing,
reclipping, glue spreading, panel layup, and panel
trimming operations. These loss factors are useful
in making timber sale appraisals and for produc-
tion control in plywood plants.

There is an average veneer loss of 16 percent in
producing a finished plywood panel, with losses
varying from 12 to 23 percent depending on the
grade of the veneer and where it is used in the
panel.
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BIOLOGICAL CONTROLS

«BOVING, P+ Aee MAKSYMIUK, B., *WINTERFELD, Re Goy 12 69152
AND ORCHARD, A. D.
EQUISMENT NEEDS FOR AERIAL APPLICATION OF MICROBIAL
TNSECYICIDES,
MER + T AGR. ENG., PAP. NO. 69-616, 12 PP., [LLUS.
& REPOAT ON THE DEVELOPMENT DOF THREE $YSTEMS MOUNTED
ON & HEL ICOPTER FOR HANDLING YIRUS SPRAYS, [NCLUDING
DATS ON CONSTRUCTION, DRDPLET SIZE DATA AND FIELD
TESTING DF THE EQUIPNENT, (NG COPLES AVAILABLE}

HAKSYMIUK, BOHDAN, 0l 69035
BOOK REVIEW OF 'PROCEEDINGS OF I1HE JOINT UNITED STATHY -
JAPAN SEMINAR ON MICRUBIAL COMTROL DF INSELY PESTST RY
SORDON H. STATRE AND KEIGQ AT7AMA.

3. INVERTEBRATE PATMOL. 23(L1s Py 159, (NGO COPLES v alL-
ABLE)

MAKSYMIUK, BOHDAN. 07 69094
MICROBIAL INSECT CONTROL—=AN INTERDISCIPLINARY APPROACH.
SOC. INVERTEBRATE PATHOL., PP. 24-25. (NO COPIES
AVAILABLE)

MARTIGNONI, M. E., 1WAL, P, J., HLGHES, K. ¥., AND 01 69034
ADD150ON, R. B,
4 CYTOPLASMIL POLYHEDROSIS (F 'HEMEACCAMPA PSEUDDTSUGATA.!
3. INVERTEBRATE PATHOL. 13(1l}, PP. 15-18, fLLUS.

HISTOCHEMICAL AND HISTOLOGICAL STUDIES OF MIDGUTS OF
LARVAE OF THE DOLGLAS-FIR TLSSOCK MCTH, *HEMEROCAMPA
PSEUDOTSUGATA,* INFECTED WITH CYTOPLASMIC-POLYHEDROSIS
VIRUS SHOWED THAT THE VIRAL INCLUSION BODLES FORMED IN
AP ICOBASALLY ORIENTED ROWS IN GOBLET AND COLUMNAR CELLS
OF THE EPITHELIUM,

MARTIGNONI, MAURD Eey THWAl, PAUL Jur 4ND 07 69100
v |CKERHAM, LYNFERD J.
& CANGEOLASIS IN LARVAE OF THE OOUGLAS-F1A TYSSOLK MOTH,
AHEMERQUAMPA PSELUDGTSUGATA &
1. INVERTERAATE PATHOL. 1%, PR, 10B-110. JLLUS.
4 STRAIN OF THE YEAST 'CANDIDA ZEYLANCIDES" wa§ [SOLATED
FROM & LARYA OF THE DOUGLAS-FIX TuSSOCK MOTH.  THE
STRAIN WAS CHARACTEAIZED ©OW THE BASIS OF CELL AND
COLONY MORPHOLDGY, OF CARBON ASSIMILATION AEACTIDNS,
auD DF SUGAR FERMENIATION, PERCRAL INJCULATION OF
LARYAE WITH THE YFAST LNHIBITED THE GRCWIH OF THE
INSECTS, AND AT HIGM OOSES, 17 CAYSED MORTALITY. THE
YEAST GELLS MLLTIPLY [N THE RINDGUT OF THE LARYAE.

®RICARDy Je Loy *WILSONy, Mo Mo, AND BOLLEN, W. B, 02 69103
810LOGICAL CONTROL OF DECAY IN DOLGLAS-FIR POLES.

FOREST PROD, J. 19(8), PP, 4l-45, ILLUS, {(NO COPIES

AVAILABLE)
DOUGLAS-FIR POLES CONTAINING INCIPIENT DECAY IN HEART-
WOOD WERE INOCULATED WITH A FLNGUS, *SCYTALIDIUM' SP,
'FY' STRAIN, 10 LEARN WHETHER THIS FUNGUS WOULD INHIBIT
GROWTH OF 'PORIA CARBONICA,* A PREVALENT ROT. VIABLE
'P, CARBONICA® DISAPPEARED FRCM THE WCCD AS IT WAS
PENETRATED BY THE 'FY' STRAIN. RESULTS SHOW PROMISE

FOR EVENTUALLY DEVELOPING BIOLOGICAL CGONTROL OF ROT
fN SERVICE POLES.

SCHMIEGE, DONALD C. 12 68164
POSSIBILITIES FOR BIOLOGICAL CONTROL QF FCREST INSECTS IN
ALASKA. {ABSTR,)

T9TH ALASKAN SCl. CONF. 1968, 1 Pe (NC COPIES AVAILABLE}

TORGERSEN, TORDLF R 06 69123
HYMENDP TERQUS PARASITES OF THE MEMLOCK SAWFLY, 'NEQDLFRION
TSUGAE © MIQGLE TON, 1IN SCUTHEAST ALASKA, WITH A KEY T0 LARVAL
REMALNG .

7. ENTOMOL. SOC. BRIT. COLUMBIA 66, PP. 53-62, ILLUS.
A KEY IS SUPPLIED TO IDENTIFY PARASITES REARED FROM
HEMLOCK SAWFLY COCOONS IN SCUTHEAST ALASKA, THE KEY IS
BASED ON SIZE OF EXIT HOLE, AND CHARACTERS VISIBLE ON
THE FINAL-INSTAR LARVAL SKIN. BRIEF BICLOGICAL AND
DESCRIPTIVE NOTES ARE GIVEN FCR EACH SPECIES APPEARING
IN THE KEY.

TDRGERSENy Te Rey AND ®COPPEL, H. C. 01 69058
RARASITES DF 'RHYALION]A BUBLLANA® ANlD THEJAR OCCURRENCE AT
DIFFERENT GROWN LEVELS DF RED PINE IN WISCENSTH,.

ANN. ENTOMOL. SOC. AMER, &21H14 PP. 163-1449. (NO COPLES
AVAILABLE)

TORGERSEN, TOROLF R. 02 69018
TWO EULOPHID PARASITES ASSOCIATED WITH THE BLACK-HEADED
BUDWORM_IN ALASKA.

CAN. ENTOMOL. 101(2), P. 180.
REPORTS NEW HOST RECORD OF *ELACHERTUS AENEONIGER® AND
ITS HYPERPARASITE, *TETRASTICHUS CCERULESCENS,* ON THE
BLACK-HEADED BUDWORM,

CHEMICALS

GRATKOWSKLs H. 02 69048
SCREENING TESTS OF PJCLORAM ON SALMONBERRY.
Tf 'HES. PROGRESS REPey® WESTe SUC. WEED sCl.
1969, PF. 20-Z1., {NO COPIES AVAILABLE)

KLDCK, G. 0. p2 63022
USE OF & STARTEA FEATILIZER FOR VEGETATILA ESTABLISHMENT o
{ARGTR.}

{AB§TR. 1
NORTHWEST SG[. 43rd:, P. 38. (N0 COPTES AvVATLABLE]

MODRE, Da Gas HOLCOMBE, E. Eo.o AND ®STRAND, Ry F. Bz 9027
PHORATE PERSISTENCE [N A FOREST 30IL. |ABGTR, !
NORTHWEST SCi. #3111, P. &0, [AD COPTES AVAILABLE)

NORRIS, LOGAN A. 0z 69036
-3 N _OF VEAAL HERHE N REQ 8LDER EFOREST FLOOR
HMATEREAL -

IN 'RES. PROGRESS REP.,* WEST. SOC. WEED SCley PP, 21-22.
AMITROLE, 2¢4=Dy 29495-Ty AND PICLCRAN ARE DEGRADED IN
FOREST FLOOR MATERIAL BUT AT MARKEDLY DIFFERENT RATES.
PICLORAM WAS MOST PERSISTENT, FOLLCWED IN ORDER BY
244,5-T, AMITROLE, AND 244~D.
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NORRIS, LDGAN A, 02 69038
HERBIL IDE AUNOFF FROM FOREST LANDS SPRAYED LN SUMMER,

[N ‘RES. PROGRESS REPes' WEST. SGC. WEED SCl., PP, 24-26.
PHENDXY AND PICLORAM HERBICIDES WERE APPLIED IN THE
SUMMER TD SMALL WATERSHEDS. HERBICIDE RESIDUES IN FALL
RUNOFF FROM THESE LANDS WERE GREATEST WHEN THE CHEMICALS
WERE APPLIED IN LATE SUMMER TG A HIGH PERCENTAGE OF THE
WATERSHED AND WHEN THE FIRST FALL STORMS WERE OF HIGH
INTENSITY,

NORRIS, LOGAN A, 02 A3037
M HEMICAL Fa S INFLUENL [AG THE DEGRADATION OF HMERAI-
CIBES 1N FOREST FLOOR MATER]AL.
IM *RES. PAOGRESS REP,,* mEST, 500, WEEG SCI.,. PP, 22-24,
THE CEGRABATION OF 2,4-3, 21445=T, ANC PICLORAM IN
FOREST FLOOR MATERIAL WAS NCT INFLUENCED BY PRETREAT-
MENT WITH CERTAIN OTHER PESTICIDES. THE RELATIVE RATES
OF DEGRADATION OF THESE HERBICIDES WERE NOT INFLUENCED
BY STARTING CONCENTRATION.

NORRIS, L. As,y AND *MORRIS, R. O. 08 69113
SUALETATIVE CHANGES IN CYTOPLASNIE PROTEERS . IH PLANTS
TEEATED WiTH GROWTH REGULATING CHEMICALS. UABSTR,I

X1 INT, BOT. CONGR,, P. 160, IND EGPIES AVAILABLE)

NORRIS, LOGAN A., AND *MORRIS, ROY C. 02 69051
PROTEIN METABULESM AS INFLUENCED By GACWTH REGULAT QIR
CEEMICALS IH PLANTS,

IN 'RES. PROGRESS REP.,* WEST. SOC. WEED SCI.
1969, PP. 103-1C4. (NO COPIES AVAILABLE)

TARRANT, R. Fuy MOORE, Do G., AND BCLLEN, W. B, 07 69130
DCY SESIDUES IN FOREST FLODR AND SOIL AFTER AERIAL SPRAYING,
AMER. SIIC. AGREN. ABSTR, 1969, P. 156, (NC COPIES
AVATLABLE)
THREE YEARS AFTER AN OPERATIONAL AERIAL SPRAYING OF DDT
IN EASTERN OREGON, TOTAL DDT IN THE FCREST FLODR HAD
DECLINED FROM A MAXIMUM OF 0,22 KG/HA TO 0.09 KG/HA. AT
THE SAME TIME, ONLY C.001 KG/HA TOTAL DDT WAS PRESENT IN
THE 0-3 INCH SOIL LAYER AND NCNE WAS EVIDENT AT 3-6
INCHES, SOIL MICROBIAL POPLLATIONS AND SOIL AMMONIFI-
CATION AND NITRIFICATION RATES WERE NOT AFFECTED 8Y DOT.

*TU, Cs M.y AND BOLLEN, W, B. 09 69127
EFFECT OF TORDON HERBICIDES ON PICROBIAL ACTIVITIES
IN THREE WILLAMETTE VALLEY SOILS.
DOWN TO EARTH 25(2), PP, 15-17. (NG CCPIES AVAILABLE)

ECONOMICS IN FOREST MANAGEMENT

CHAPPELLE, DANIEL E. 07 69095
A_COMPUTER PROGRAM FOR EVALUATING FORESTRY OPPORTUNITIES
UNDER THREE INVESTMENT CRITERIA,.

UsS.DsA. FOREST SERV, RES., PAP., PNW-78, 64 PPey ILLUS.
DESCRIBES A COMPLTER PROGRAM, WRITTEN IN FORTRAN IV,
FOR EVALUATING INVESTMENTS BY USE CF CRITERIA OF
PRESENT NET WORTH, BENEFIT-COST RATIQ, OR INTERNAL
RATE OF RETURN.

SASSAMAN, ROBERY W.y CHAPPELLE, DANIEL Ee s AND 02 69030
FRITCHMAN, KIRBY.
USER'S MANUAL_FOR SORAC COMPUTER PROGRAM.
PACIFIC NORTHWEST FOREST AND RANGE EXP, STA., 80 PP,,
ILLUS.
DETAILED INFORMATION ON THE SCRAC PROGRAM AND INSTRUC~
TIONS FOR ITS USE ARE LISTED ALCNG WITH THE RESULTS AND
A DESCRIPTION OF A SAMPLE PROBLEM. THIS PUBLICATION IS
INTENDED ONLY FOR THOSE PERSONS WHC HAVE READ RES EARCH
NOTE PNW-93, WHICH ANNOUNCES THE AVAILABILITY OF THE
SORAC ALLOWABLE CUT COMPUTER PROGRAM, AND WHO DESIRE TQO
USE THE PROGRAM AND/OR DESIRE MORE INFORMATION ON
SORAC.

SCHALLAU, CON, *MAKI, WILBUR, *BEUTER, JCHN. Oh  &9125
ECONOMIC [MPALY PROJECTIONS FOR aLTERNATIVE LEVELS OF
TIMBER PRODUCTION {N_THE DOUGLAS—FIR BEGICH.
ANNe REGe SCI. VOL. 3(1)y PP, 96-106, ILLUS.

FORECASTS SHOW THAT ALTHOUGH THE TIMBER INDUSTRY
STIMULATES ECONOMIC DEVELOPMENT OF THE DCUGLAS-FIR
REGION, GROWTH OF ITS ECONOMIC SUBAREAS CANNGT BE
ASSURED BY A SUSTAINED LEVEL CF CUT FRGM ITS FORESTS.

USDA FOREST SERVICE, 06 69085
DOUGLAS-FIR SUPPLY STUDY.

53 PP, TLLUS. (COOPERATIVELY PREPARED BY REGION 5 AND &

AND THE PACIFIC NORTHWEST FOREST AND RANGE EXPERIMENT

STATION.)
EXPLORES WAYS OF INCREASING TIMBER SUPPLIES FROM NAT ION~
AL FOREST LANDS IN THE DOUGLAS~FIR REGION OF WASHINGTON,
OREGON, AND NORTHERN CALIFORNIA. SUBSTANTIALLY LARGER
TIMBER HARVEST CAN BE SUPPORTED IMMEDIATELY AS WELL AS
IN THE FUTURE THROUGH INTENSIFIED TIMBER MANAGEMENT ,
THE VALUE OF POTENTIAL INCREASES IN SUSTAINABLE HARVEST
GREATLY EXCEEDS THE HIGHER COSTS THAT WOULD BE INCURRED,
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*YOHO, JAMES G., ®CHAPPELLE, DANIEL £., 11 69146
AND SCHWEITZER, DENNIS L,
THE ECONOMICS {IF CONVERTVING RED ALOFA TG DOUGL AS-FIR,

USBA FORES] SERv, RES. PAP, PRuW-88, 31 PP., JLLLS.
THES STUDY DEFINES ¥HOSE CONDITIONS WHERE IT [ MOCRE
FROFITABLE TQ REFLACE RED ALDEAR STANGS WITH DOUGLAS-FIR
THAN Td MANAGE FOR RED ALDER. UNDER MOST OF THE CIRCUM-
STANCES ANALYZIED, REO ALDER STANDS SHCWLD RE IMMEDIATELY
CONYERTED. [N DRDER OF IMPGRTANGCE, THE CRETICAL VARI-
ABLES [N THIS DECISION WERE FCUND TQO BE THE D1SCOUNT
RATE, SITE PRODUCTIVETY, EXPECTED STUMPAGE PRICEE, THE
PRESENT AGE OF THE ENISTING RED ALDES STAMD, COSTS @F
CONVERSION, AND AMNUAL MANAGEPENT COSTS. SENSITIVITY
ANALYSES SUSGEST MOW THESE VARIABLES INFLUENCE THE
CONVERSION DECISION,

FIRE

BARNEY, RICHARD . 03 69102
INTERIOR ALASKA WEILDFIRE 56~ .
UsSDA FOREST SERW, STA. MISC, PUB., 47 PP,y TLLUS,

INTERIDR ALASKA FOREST FIRE STATISTICS MAVE HEEN SUMMA-
RIZED AND PRESENTED FOR THE PERIAD 1956-85. GREPHIL,
TABULAR, AND NARRATIVE INFOAMATEON ILLUSTRATES YARIDUS
FACEYS OF FIRE ACTIVITY &Y ADMINISTRATIVE UNITS, SUB-
UNITS, DANGER RATINGS, AND CTHER CATEGLRIES. BETAILED
TABULAR INFORMATICN §S PROVIDED IN BCTH THE TEXT AND
APPENGIXES,

BARNEY, RICHARD J, 08 69135
NATIONAL FIAE-OANGER RATING SYSYEM FINE~FUEL MDISTURE
CUNTENT TABLES-~AN ALEGKAN ACAPTLT!GN.

LUSDA FOREST SERV. RE3. NDTE PNW=-109, 12 PP, ILLUS.
THIS NOTE PRESENTS NEW FINE-FUEL MCISTURE CONTENT TABLES
DEVELOPED FOR USE WITH THE NATIONAL FIRE RATING SYSTEM
IN ALASKA., METHODS OF DEVELDPMENT AND COMPARISON WITH
STANDARD TABLES ARE DISCUSSED. THESE NEW TABLES USE DRY
BULB AND DEWPOINT TEMPERATURE AS ENTRY DATA.

BARNEY, RICHARD J. 08 69105
ROOT FEEDER SUPPRESSES FIRES.
FIRE CONTROL NOTES 3C(3), PP, 11~-12, ILLUS.
A FEEDING NEEDLE, NORMALLY USED BY TREE SURGEGONS, WAS
EVALUATED FOR ITS POTENTIAL IN EXTINGUISHING DEEP
ORGANIC~FUEL FIRES., INITEIAL RESULTS INDICATE THE NEEDLE
CAN PERFORM WELL UNDER SUCH FLEL CCNDITICNS.

LUNC, H. GYDE. 0& 69172
APPRAISING AND MAPPING FUELS wWITH REATAL PHOTOGRAPHS .

ASP—ALSM SEMI-ANNU. LONY., FORTLAWEG, CREG,, 1969,

PP, 173-180.
NATURAL COLGR, 1, 8,000 AERIAL PHOTOGRAPHY CAN PROVIDE A
MEANS OF MEASURING UNDERSTORY FUELS. FEASIBILITY OF
MAPPING FUELS FROM CONVENTIONAL PHCYOS IS BEING TESTED.
{ND COPIES AVAILABLE}

MURPHY, JAMES L. 12 69168
A _PREL IMINARY EWALLATION GF THE FLREST FIRE PROBLEM IN TH
REPUBL IC OF CHILE SN0 _OF THE NATICNAL ELAN QF PROTECT JON
ACAINST FOREST FIRE,

COLL. FOREST RESOURCES, UNIV. WASH., 26 PPey ILLUS.
SUMMARIZES OBSERVATIONS AND PRELIMINARY CONCLUSIONS
ABOUT FOREST FIRE PROBLEMS IN CHILE AND ABOUT THE
NATIONAL PLAN FOR CONTROL OF FOREST FIRES. (NO COPIES
AVAILABLE)

MURPHY, JAMES L., ®PHILPOT, CHARLES W., AND
*GARBER, MORRIS J.
JTHE EFFECTY OFf ASPHALT AND wAX EWULSIONS Ch NCISTURE CHANGES
IN 5iASH,
USOA FORESY SERV. RES. PAP. PNW-81, 14 PP,, ILLUS.
A LABORATORY TESY wAS CARRIED OUT TQO DETERMINE THE
RELATIVE EFFECTS OF FIVE DIFFERENT CCATINGS ON MOISTURE
CONTENT OF PONDEROSA PINE SLASH., SIGNIFICANT DIFFER=
ENCES WERE FOUND BETWEEN EFFECTS OF SCME OF THE COATINGS
IN BOTH THE RETARDATION OF ORYING IN GREEN SLASH AND THE
MOISTURE UPTAKE BY DRY SLASH. MIXING RATIOS AND SHADING
HAD THE GREATEST EFFECT ON DRYING RATES AND MADE LITTLE
DIFFERENCE IN WATER REPELLENCY, FIELD STUDY IS NEEDED.

07 69099

NOSTE, NONAN V. 12 69151
ANALYSIS AND SUMMARY OF FOREST FIRES IN CCASTAL ALASKA.
PACIFIC NORTHWEST FOREST AND RANGE EXP, STAe, 12 PPey
ILLUS.
COASTAL ALASKA'S FIRE OCCURRENCE AND ACREAGE BURNED
RECORD FROM 1S56 TO 1967 WAS STUDIED TQ IDENTIFY AND
DESCRIBE INFLLENCING FACTORSe INDIVIDUAL FIRE REPORTS
FROM REGION 1C OF THE FOREST SERVICE WERE ANALYZED
AND SUMMARIZED. THE STUDY PRCVIDES INFORMATION ON
AREA, CAUSE, FUEL, AND FIRE DANGER AS RELATED TO A
NORMALLY LIGHT FIRE LOAD. %

*TRIGG, WILLIAM M,, AND NOSTE, NONAN V. 01
SLMMARY AND ANALYSIS OF FIRE DANGER INDEXES FOR SELECTE
COASTAL ALASKA STATIONS, 7

69041
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PACIFIC NORTHWEST FOREST AND RANGE EXPo STAa, 21 PP.y

ILLUS,
fHE QPENATUNITY EX{STEG TO GENERATE & HISTORY 0Ff NAT 10N~
AL FIRE DANGER AATING SYSTEM SPREAD AND BUTLDUP IWCEXES
FAOM L.5. WEATHER RUREAU OBSERVATICX RECOADS FOR LGASTAL
ALASKA. AMALYSIS SHOWED TFHAT INDIWIDUAL STATTORS HAVE
CHARACTER1STIC LNOEX VALUES. FIRE OANGER SUMMAR | ES FOR
|NOLVIDLAL STATICNS ARE PROVIDED TC GIVE INFOEMAT ION FOR
LICAL DEVELOPMENT OF ACTEGN ARD MAKNING GULDES »
SCHEPLLES FOR FIRE PLANNING, AND FTRE SEASDN EVALUAT JON.

FISH, WILDLIFE, AND TIMBER

#BLACK, HUGH C., DINOCK, EDWARD Jeoy I, *OCCGE 12 69162
WENCELL £.4 AND *LAWRENCE. WILLIAF H.
SURWEY OF ANIMAL DAMAGE ON FOREST PLANTATIGNS IN OREGON_AND
. FASHINGTON.
THIRT¥~FOURTH N. AMER. WILDLIFE NATUR. RESOURCES CONF,
TRAMNS, 1949, PP, 3BE-%08, TLLLS.
| AMIMAL DAMAGE MARKECGLY REDUCEC THE HEIGHT GROWTH OF
| UNPRODTECTED SEEDLINGS. AFTER & YEARS, THE MEAN HEIGHT
OF UNCAGED BOLGLAS~FLR TREES [N THE FIRST SERIES [N
QREGON AND WASHINGION WAS 23,4 INCHES, CCMPARED WITH
MEAN HEIGHT FOR CAGED SEEDLINGS OF 33.1 INCHES o
BUOWSTING BY DEEA ha$ THE MOST CAMNCA SCURLE OF ANIMAL
DAMAGE ON ALL PLOTS. ANIMALS THAT (NJURED SEEDLLNGS e
RANKED BY FREQUENCY OF DAMAGE IN L1968, WERE BIG GAME,
KARES AND RABBITSs GRDUSE, FOLNTALN BEAYERS, FOCKET
GUPRERS, DOMESTIC STOCK, PORCLPINES, MICROTTINE ROOENTS .
AND MOLES.

! CROUCH, GLENN L. 03 69053
ANIMAL DAMAGE TO CONIFERS ON NATICNAL FORESTS IN THE _PACIFIC
NORTHWEST REGION. o

UsSeDe.A. FOREST SERV. RESOURCE BULL. PNW-28, 13 PP.,

TLLUS.
ANIMAL CAMASE T GROWING TREES WAS FCRE CUMMON ON DREGON
NATIONAL FORESTS THAN ON WASHING TON NATIONAL FORESTS
MORE PROBLEM AREAS WERE REPCRTED FRCM WESTERN OREGON
THAN WESTEZN WASHINGTON 0OR EAST-3IDE FCRESTS. RELTON=
WINE, FOLLAGE BROWSING WAS THE MOST CEMMCN TY#E OF
DAMAGE, FOLLOWED I& CHDER BY BARK|AG, ROCT GMAN I NG,
ELIPPINGs TRAMPLTNG, AND LOSS OF TREES. FROBLEM AN IMALS

l IN ORDER QF IMPORTANCE WERE DEER, PLRLUPLINE, GOPHERS

WARE AND RABBLT5, ELK, LIVESTCCK, SMALL RODENTS, WOUN-
TAIN BEAVER, AND BEAR.

CROUCH, GLENN L. 12 69183
OEER AND REFORESTAYION IN VTHE PACIFIC NCRTHWEST,
WILDLIFE AND REFORESTATION IN THE PACIFIC NORTHWEST SYMP.
PROC. 1968¢ PP, 63-66.

' THIS PAPER IS A REVIEW OF PRESENT KNOWLEOGE OF DEER-
REFORESTATION INTERACTIONS AND PROBLEMS IN THE PACIFIC
NORTHWEST. THE OCCURRENCE AND SEASCNAL DISTRIBUTION OF
BROWSING ON SEEDLINGS BY DEER ARE DESCRIBED AND FACTORS
THAT INFLUENCE BROWSING ARE CCNSIDERED. BROWSING
EFFECTS AND METHODS, BOTH CLRRENTLY AVAILABLE AND POTEN~-
TIAL, FOR CONTROLLING BROWSING ARE ALSC DISCUSSED.

' DIMOCK, EDHARD t.. 1. 10 69170
EEERING PREFERENCE BY SNOWSHOE MARE AND HLACK-TAILED UEER
FOR NIFFERING_DCUGLAS—F IR GENDTYPES. TARSTR.)
ANNU. MEETING WEST. FUREST GERETICS 855, 1%8%; 1 P.
(NO COPIES AVAILABLE)

| DIMOCK, EDWARD J.,11, AND BLACK, HUGH C. 12 69182
SCOPE AND ECONOMIC ASPECTS OF ANIMAL DAMAGE IN CALIFORNIAy
OREGON, AND WASHINGTON.

WILDLIFE AND REFORESTATION IN THE PACIFIC NORTHWEST SYMP,

PROC. 1968, PP. 10-14.
HOW DO LAND MANAGERS ASSESS DAMAGE CAUSED BY ANIMALS ON
PUBLIC AND PRIVATE FORESTS IN CALIFCRNIA, OREGON, AND
WASHINGTON. ESTIMATES OF TIMBER VCLUFES LOST AND OF
ANIMALS CHIEFLY RESPONSIBLE VARY CCNSIDERABLY-—REFLECT-
ING A DIVERSITY OF PROBLEMS BY LOCALITY AND LANDOWNER=
SHIP, AS WELL AS DIFFERING APPRCACHES TO APPRAISING
DAMAGE,

HENCEE, JOHN Co 12 69169
APPRECIATIVE VERSLS CONSUMPTIVE USES OF WILDLIFE REFUGES,
STUDIES OF WHO GEVS WHAT AND TRENDS IN USE.

THIRTY-FOURTH N. AMER. WILDLIFE AND NATUR. RESOURCES

CONF. TRANS., 1569, PP. 252-264.
APPRECIATIVE VERSUS CONSUMPTIVE (HUNTING AND FISHING)
TYPES OF RECREATION ARE COMPARED AS TC, (1) WHO
PARTICIPATES IN THE THWO TYPES OF USE, (2) WHAT
INTANGIBLE BENEFITS ARE GAINED, (3) WHAT ARE TRENDS IN
PARTICIPATION. SUCH INFORMATION IS VITAL TO POLICY
DECISIONS WHERE TRADE-OFFS BETWEEN THE TWO TYPES OF USE
MUST BE MADE.

MEEFAN, W. Ray FARR, W. A, *BJSHCPy B Fuu 09 69137
AND *PATRIC, Je Ho
SOME EFFECTS OF CLEARCUTTING ON SALMON HABITAT OF TWO
SOUTHEAST ALASKA STREAMS,

504 FDREST SERW,. SES., FAP. PRW-H2, &5 PP,y [LLUS.
THE EFFECTS OF CLEARCUTTING OM STREANFLOW, SUSPENGED
SEBIMENT, 5IREAM TEMPERATURE, LCG-DEARLS JaM5, AND
INDIRECTLY ON SALMCN POPULAT]CNS CF TWG WATERSHEDS WERE
EVALUATED AND COMPARED wLTH AR UNCUT wATERSHEDR IN SOUTH-
EAST ALASKA. ALIHOUGH SOME EFFECTS WERE UBSEAVED, THE
TIMBER MARVES1 A5 PRACTICED O THESE WATEASHEDS 010 NOT
APPEAR HARMFUL TO SALMON HABITAT CR PCPULATIONS.

RADWAN, M. Ao 01 69015
AN IMAL REPELLENTS-—EFFECTS ON 3CILS, TREES; OND TREE
STORAGE,

WEST. FOREST. CONSERV. ASS. WEST. FOREST NURSERY COUNCIL

PROC. 1968, PP. 65-67.
UNDER NORMAL NURSERY CONDITIONS, SPRAYING DORMANT PLANT-
ING STOCK WITH AVAILABLE REPELLENTS AT THE RECOMMENDED
RATES APPEARS TO BE SAFE FOR BOTH NURSERY SOILS AND
TREES. ALSO, COLD STORAGE 1S SAFE FCR TREATED TREES AL-
THOUGH IT CAUSES HIGH LOSSES CF THE REPELLENT FROM THE
YREES AND CONSEQUENTLY MUCH REDUCTICN IN THEIR REPELLEN=-
CY.

RADWAN, M. A 03 69029
CHEMICAL COMPOSITION OF THE SAPWODCG OF FOUR TREE SPECIES 1N
RELATION TO FEEGING BY THE BEACK BEAR.

FOREST SCi. 1%, PP, 11l-14.
CHEMICAL COMPOStTION OF SAPWOCD FACM FCUR TREE SPECIES
WAS STUDIED IN RELATION Tf SPRING SEAR OAMAGE TN
WESTERN WASHINGTON., SPECIES DIFFERED PRINCIPALLY IN
SUGAR CONTENT WHICH APPEARED AS THE MCST PROBABLE BASIS
FOR BEAR'S PREFERENCE WHEN DAMAGE CCCURRED, DID NOT
EXPLAIN NONDAMAGE AREAS.

RADWANy Ma Au 10 69173
EFFECTS OF ESSENTIAL OILS FROM THHEE DCUGLAS=-FIR_CLOMES CN
CELLULDSE DIGESTIBILITY 8Y DEER RLMEN IN WITRO. _{ABSTH.)

ANNU. MEETING WEST, FOREST GERETICS ASS. 1969 1 Py
(NG COPIES AVAILABLE)

RADWAN, M. A. 12 69184
PROTECTION OF CONIFEROLS SEEDS FRCM RCODENTS,

WILDL IFE AND REFORESTATION IN THE PACIFIC NORTHWEST SYMP.

PROC. 1968, PP. 52-54.
METHODS FOR PROTECTING CONIFERDUS SEED FROM RODENTS ARE
REVIEWED., THESE INCLUDE MECHANICAL DEVICESs POISON
BAITS, TOXICANTS AND REPELLENTS, AND 810LOGICAL CONTROL.
THE REVIEW SUGGESTS THE NEED FOR STRENGTHENING RESEARCH
ON THE PROTECTION OF SEEDS, BECAUSE TGDAY, AVAILABLE
METHODS FOR THE CONTROL OF RODENTS ARE INADEQUATE.

RADWAN, M. A. 12 69149
TMTO WILD MAMMAL REPELLENT, YEVIEW _AND CURRENT S5TATUS,
FOREST SCI. 135, PPe 439-%435.
TMTD PROPERTIES, ASSAY METHCDS, AND USE AS A REPELLENT
AGAINST WILD MAMMALS ARE REVIEWED. THE REVIEW SUGGESTS
THAT TMTD IS A VERY USEFUL ANIMAL REPELLENT, AL THOUGH
FURTHER RESEARCH IS NEEDED.

SMITH, JUSTIN. 01 69064
ASLOCIATED PLANT SPECIES LMPERTANT FO THE WILOLLFE FURAGE
PEGCRAR DN TIMAEALD RANGES OF THE MORTHWEST,

— T ANGE RANEGE. WORKSHOP PRGC. s W3y PULLFAN, WASHar
PP, 81-82, (NO COPIES AVAILABLE}

GENERAL

ANONYMBUS . 08 &90L0
PORTLAND-HEADOUARTERS FOR Y.5. FOREST SEAVICE RESEARLCH IN
THE PACIFIC NOATHWEST,

GAEATER PORTLAND CODMMERCE 53(18), PP. Hb=4Ts [LLUS. {NO

COPIES AVAILABLE)[PREPARED BY CHARLES J. NEWLOMNY
(06 EXPORTS, LUMBER AND PLYWOUD PRICES. TIHMBER MANAGE-
MENT PRACTICES, ANDG POLLUTICH OF THE FCRESY ENY [RONHENT
ARE MAKING TODAY'S HEADLIMES, THESE 4RE AMONG THE MANY
FGREST-ORIENTER TOPICS COMLERRING THE 152 SCIENTISTS OF
THE PORTLAND-BASED U.S. DEPARTWENT CF AGRICULTURE FOREST
SERYILE RESEARCH UNIT, THE PACIFIC NCRTHWEST FOREST AND
RANGE EXPERIMENT STATION. ARTICLE BRTIEFLY DESCRIBES
SOME OF THE S1ATION®S MARY CURSENT RESEARCH PROGRAMS M
OREGON, WASHINGTON, AND ALASKA.

FOMLER, WILLIAM B. 03 63043
A DIGITAL INDICATCA FOR MAXIMUM WINDSPEEDS.
U.5.0.A. FOREST SERV. RES, HOJE PAN-98, & PPay [LLUS.

4 SIMPLE DEVICE FOR INGICATING MAXIMUM WINOSPEED CURING
A TIME INTEQVAL 15 DESCRIEED. M5E CF A UNTJUNCT ION
TRANSISTOR, FOR VOLTAGE SENSING, RESULYS IN A STABLE
COMPAR 150N CURCUIT AND ALSOD REDUCES CDWERALL COMPORENT
REQUIREMENTS. MEASUREMENT 15 PRESENTED DIGITALLY LN L-
MILE-PER-HOLA INCREMENTS OVER THE RANGE OF U~Bl MaP.H.
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FOWLER, WILLIAM 8, o1
A CIGITAL TEMPERA ILBRE MONITOR FCR PHOTOREC ORGING.
Us5.DeAe FUREST SERV. RES. NOTE PNW-95, 7 PPyy ILLUS,
A METHDD OF DIGITIZING ATMOSPHERIC MEASUREMENTS FOR POR-
TRAYAL WITH A TIME-LAPSE CAMERA 1S DESCRIBEN. A SERVO-
MECHANTISM REBALANCES A RESISTANCE BRIDGE WHICH HAS THE
TEMPERATURE SENSOR AS AN ACTIVE CCMPCNENT. A MECHANT -
CALLY COUPLED ENCODER DETERMINES THE PROPER COMBINATION
OF RELAY CLOSLRES WHICH, IN TURN, CAUSES THE TEMPERATURE
TO BE PROJECTED 8Y MEANS OF A LIGHT BANK.

69010

MASON, RICHARD R. 03 69028
A _SIMPLE TECHNIQUE FOR MEASURING CLEORESIN EXUDATION FLOW
IN PINES.
FORESY SC1. 1%, PP, %6-57, ILLUS.

OLEQRESIN 1% &4 FACTOR IN REPELLING THE ATTACKS QF SOME
TREE-KILLING BARK BEETLES. QUANTITATIVE CHARACTERISTICS
OF RESIN CAN BE ESTIMATED IN PINES BY NEASURING THE
INITIAL RATE UF OUEORESIN EXUDATICHM FLCW THROUGH &
LAPILLARY TLBE INSERTEG IN THE SAPWLCD. SUCH MEASURE=
MENTS &RE & QLITK AND INEXPENS|VE WAY OF EVALDATING
RESIN POTENTIAL fHAT KAY BE RELATED TC RESISTANCE DF
CIFFERENT TREES 7O CERTAIN BARK BEETLES,

NEWTON *NEWLON, * CHARLES, 12 68161
REPORT OF ACTIVITIES—~L.S. FOREST SERVICE, PACIFIC NORTHWEST
FOREST AND RANGE EXPERIMENT STATICN.,

4TTH ANNU. WASH. STATE FOREST. CONF. PRCC. 1968,
PP. 2C-25, ILLUS. (NO COPIES AVAILABLE)

PACIFIC NORTHWEST FOREST AND RANGE EXP, STA. 05
ANNGYATED LEST OF PUBLICATIONS GF THE PACIFIC NOHTHWEST
FOREST AND RANGE EXPERIMENT STATICN FGR THE VEAR 1948 .

69081

ic eo,
PACIFIC NORTHWEST FOREST AND RANGE EXP, STA, 03 69056
ANNUAL REPORT, 19¢8,
44 PP,, ILLUS,
PACIFIC NORTHWEST FOREST AND RANGE EXP. STA. 03 69007
LIST OF AVAILABLE PUBLICATIONS, NC. L 1969,
2 PP+y WITH ANNGTATIONS.
PACIFIC NORTHWESY FOREST AND RANGE EXP. STA. 06 69080
LIST OF AVAILABLE PUBLICATIONS, NC. 2 1969.
2 PP.y WITH ANNOTATIONS.
PACIFIC NORTHWEST FOREST AND RANGE EXP. STA. 09 69118
LIST OF AVAILABLE PUBLICATIONS, NC. 3 1969.
2 PPe.y WITH ANNOTATIONS,
PACIFIC NORTHWEST FOREST AND RANGE EXP. STA. 12 69143
LIST OF AVAILABLE PUBLICATIONS, NC. 4 1969,
2 PPey WITH ANNOTATIONS.
SLHALLAU, CDN, ANO ®NEWPORT, CARL 4. GE052

[i1]
UNITEAM CODRDTMATE INDEXING--4 SYSTEM FCR HATRTAINING
REFERENCE COLLECTIONS.
Jo FOREST. B7; PP. 246-247, [LLLS.
DESCRIBES HOW AUTHORS WFPELTZE UNITERM COORDINATE SYSTEM
FOR INFORMAIION STORAGE AND RETRIEVAL.

ZASSUA, JOHN C., AND =ZAMNER, ROBEAT, 12
VESSEL Ej EMENT OEVELUPMENT [N THE EARLYWCCD OF RED [AK
{ 'OUERLUS RUBRA").
CAN. 1. BOT. &7, PP. 1965-19714 [LLUS.y PLUS PLATES Iy I1.
EARLYWOOO FORMATION waS QBSEARVED IR &0-YEAR-OLD FOREST=-
GROWN RED OAK TREES IN SOUTHERN MECHIGAN. INOD CORIES
AYAJLABLED

42180

GENETICS

COPES, DONALD. o4
EFFECT OF GAAFY TYPE OW &-MONTH SCI10M SUAVIVAL OF FIELD
GROwWH DOUGL A5-F[A GRAF 15.

Ua5.D,4. FOREST SERV, AES. NOTE PNM-104. 5 FP., [LLUS.
A STUDY ON FIELD SLRVIVAL AFYER 6 MCNTHS OF TOPCLEFT,
SPLICE, AND SIDE GHAFTS REVEALED THAT GRAFT TYPE AND
TECHNTQUE WERE NOT SIGNIFICANT SQUACES OF VARIAT I OM
WHEN 50 MM. DR MOAE QF CAMBLAL CONTACT CONMECTEL THE
S5TOCK AND SCICN,

49073

COPES, DONALD. 03
GRAFT UNION FORMATION IN DOUGLAS-FIR.
AMER, J. BOT. 5€(3), PP, 285-285, ILLUS.

IN MOST RESPECTS, GRAFTS OF DCUGLAS-FIR FOLLOWED DEVEL-
OPMENT PATTERNS PREVIOUSLY REPORTED FCR SPRUCE AND PINE
GRAFTS, BUT SPECIFIC DIFFERENCES WERE NOTED IN CONTRIB-
UTING CELL TYPES, TIME OF FCRNATION, AND MODE OF HEAL~
ING.

69047
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COPES, DONALD. 01 69066
REMEDY KGR GRAFT INCOMPAT(BILITY IN DCUGLAS-FIPR SEEQ
DRCHARDS.

IN 'WESTERN REFORESTATION.* WEST. FCREST. AND CONSERV,
ASS. WEST. REFOREST. COORDINATING COMM, PRCC. 1968, PP,
19-22, ILLUS.
TWQ METHOOS ARE PROPOSED FOR CVERCCMING GRAFT INCOMPAT-
IBILITY LOSSES IN NEW ORCHARDS. GONE METHOD TESTS ALL
STOCK-SCION COMBINATIONS, WHILE THE CTHER METHOD TESTS
A 1C-12 GRAFT SAMPLE OF EACH AEW PARENT,

COPESy, DONALD L. 10 69171
THE RELATIONSHIP BETWEEN DOUGLAS-FIR_GRAFT COMPATIBILITY AND
W0aDb SPECIFIC GRAVITY. (ABSTR.}

ANNU., MEETING WEST. FOREST GENETICS ASS., 1969, 1 P,
(NG COPIES AVAILABLE)

SILEN, ROY Re, AND *KEANE, GENE, 03 69045
COOLING A DOUGLAS-FIR SEED ORCHARD TO AVCID POLLEN
CONTAMINATION,

UeS.DesA., FOREST SERV. RES. NOTE PNW-101, 10 PP,
A VERY COLD WATER SPRAY WAS USED IN A DOUGLAS=-FIR SEED
ORCHARD TO REDUCE POLLEN CONTAMINATICA BY ARRESTING
FLORAL BUDS IN THEIR SCALES DURING PERIOC OF LOCAL
POLLEN RELEASE. NUMBERS OF PCLLEN GRAINS PER CONE WERE
THEREBY REDLCED FROM OVER 1,300 ON CCNTROL PLOTS TO A
TOLERABLE 1C0 OR LESS ON SPRAYED PLCTS.

SORENSEN, FRANK, 07 69119
EMBRYONIC GENETIC LOAD IN COASTAL DOUGLAS-FIR, 'PSEUDOTSUGA
MENZIESII®' VAR, ‘MENZIESII,'

AMER. NATUR. 103(932), PP, 389-398, ILLUS.
INBREEDING EMBRYONIC LOADS CF 2.3 TC 27.6 LETHAL
EQUIVALENTS (MEDIAN 9 OR 10) WERE ESTIMATED FOR 35
COASTAL DOUGLAS~FIR TREES USING COMPARISCN OF SEED SET
FOLLOWING SELF= AND CROSS-POLLINATICN.

VIERECK, LESLIE A,y AND FOOTE, JOAN, 12 68165
THE STATYS DF PALSAM POPLAR {*PCPULUS BALSAMIFERA') AND
BLACK_COTTONWOAD [ 'POPLULS TRECHOCARPA'T [N _ALASKA,

A

h'&LASKAN SC). CONF. 1968, § P, (NG COPFES AVAILABLEN

INSECTS

BECKWITHy R, C, 68166
THE LARGE ASPEN TORTRIX, *CHORISTCNEURA CCNFLICTANA' IN
INTERIOR ALASKA. (ABSTR,)

19TH ALASKAN SC1. CONF. 1968, 1 P,

(NG COPIES AVAILABLE)

DATERMAN, G. E. 04 69054
EASY RECOGNITION QF MATED FEMALES OF THE EURGCPEAN PINE SHOOT
MOTH.

Jo ECON. ENTOMOL. 62(2), PP. 527-528, ILLUS.
MATED EUROPEAN PINE SHOOT MCTH FEMALES CAN BE DISTIN-
GUISHED FROM NONMATED INDIVIOUALS BY THE APPEARANCE OF
THE VENTRAL PORTION OF THE ABDOMINAL TIP., THIS CONDI-
TION RESULTS FROM THE REMOVAL OF SCALES BY THE RUBBING
ACTION OF MALE VALVAE DURING COPULATICN. MAGNIFICATION
IS USUALLY NOT NECESSARY TO PERCEIVE THIS FEATURE, AND
DETERMINATION OF FEMALE MATING STATUS CAN EASILY BE
MADE UNDER FIELD CONDITIONS.

MASON, RICHARD R. 12 69148
BEHAVIOR OF 1PS POPULATION aF TEH_SUMMER THINNING [N &
LOBLOLLY PINE PLANTATILN.
T FGRESY SCI, 15, PP, 330-3%a.

CONCLUDES THAT IN PULPWOOD STANDS IN THE MID=-SOUTH,

IPS ARE RARELY A HAZARD TO HEALTHY LIVING TREES

BECAUSE OF SUMMER THINNING,

MASON, RICHARD R. 04 69076
SEQUENTIAL SAMPLING OF DOUGLAS-FIR TUSSCCK MOTH POPULATIONS.
UeS+DsA. FOREST SERV. RES. NOTE PNW-102, L1 PP., ILLUS.
SEQUENTIAL PLANS HAVE BEEN CONSTRUCTED FCR SAMPLING EGGS
AND LARVAE OF THE DOUGLAS~FIR TUSSCCK MOTH, THE PLANS
ARE A STANDARDIZED METHOD FCR MAKING CUICK GRCUND
SURVEYS TO DISTINGUISH CURRENTLY INNCCUOUS PQOPULATIONS
FROM THOSE HAVING OUTBREAK POTENTIAL.

MITCHELLy R. G.o» AND *NAGEL, W. P, 69145

11
JREE SELECTION FOR CONTROLLING MIDGES CN DCUGLAS-FIR,
AMER. CHRISTMAS TREE J. 13{4), PP, 11-13, ILLUS.

LATENESS OF BLD BURST IN DOUGLAS-FIR HAS BEEN FOUND COR-
RELATED WITH REDLCED INTENSITY OF INFESTATION BY A COM-
PLEX OF NEEDLE-MINING MIDGES IN THE GENUS *CONTARINIA,®
THIS PHENOMENON SUGGESTS A METHOD CF CCNTROL IN
CHRISTMAS TREE PLANTATIONS THROUGH GEANETIC MANIPULATION
OF PLANTING STOCK.



WERNER, RICHARD A. 10 69136
DEVELOPMENT OF 1HE BLAGK-HEADED BLUOWORM 1N THE LABORAFOAY »
J. EGCON. ENTOMDL. 62051, PP. LOS0-10%2.
BUDWDAMS HEACH MATLRITY FROM LABORATCAY-LAID EGGS 30 DAYS
SOONER THAN FIELD-REARING. AT LEAST TWO GENERATIONS
PERHAPS THREE, PER YEAR ARE PCSSIBLE IN LABORATORY.
WESTERN HEMLOCK IS PREFERRED OVER SITKA SPRUCE FOR HOST.

WERNER, RICHARD A. 03 69046
THE AMOUNT OF FOLLAGE COMSUMEQ CR BESTRGYED EY LABORATIAY =
REARED LARVAE DF THE BLACK-HEADED GUDWCAM, "ACLERIS
YARTANA.'

“TTAN. CHTOMOL. 1C1(3), PP. 286-290.
SITKA SPRUCE PRODUCES TWICE AS MANY NEEDLES PER L INEAR
INCH OF TWIG AS WESTERN HEMLOCK. DEFGLIATION BY THE
BLACK-HEADEC BUDWORM, *ACLERIS VARIANA® (FERN.}, IS MORE
SEVERE ON HEMLOCK THAN SPRUCE BECAUSE CF DIFFERENCES IN
THE PHENOLOGICAL DEVELOPMENT CF THE HCSTS AND IN THE
FEEDING BEHAVIOR OF FIRST- AND SECOND-INSTAR LARVAE ON
EACH OF THE HOSTS.

WICKMAN, BOYD E. 10 69164
A CROSSAREEDING SIUDY OF THE CEDAR TREE BORER, "SEMANOTUS
LIGNEWS AMPLLS," AND THE FI1A TREE BORER, '5. LITIG1DSUS."

T FAN-PACTEIL ERTUMOL. #5, PP, ZB2-ZB5,
REPCATS THAT THESE Twl SPECLES wiLlL CROSSHATE AND
FEMALES OF RECIPROCAL CROSSES PRODUCE VIABLE EGGS.
HOWEVER, DUE TO UNCONTROLLABLE HIGH TEMPERATURES ALL
LARVAE DIED DLRING THE STUDY.

WRIGHT, KENNETH H. 01 69069
RESEARCH PAOGRAM £OR REQUGTION CF PEST IMPALT.

TN TWESTERN FOREST PEST LUWNOFTICNS.! WEST. FOREST, AND

CONSERV. ASS., WEST. FOREST PEST COMM. ANNUAL MEETING 1968,

PP, 17-20.
A RESEARCH PROGRAM FOR REDUCING PEST IMPACT SHOULD TAKE
INTO ACCOUNT PRIORITIES, BASED ON THE MAGNITUDE OF IM-
PACTS, WHERE THEY ARE OCCURRING AND THE POTENTIAL FOR
REDUCING THEM.

LOGGING

BINKLEY, VIRGIL W. 12 69178
_PLANNING SINGLE-SPAN SKYLINES.
SKYL INE LOGGING SYMP. PROC. 1969, PP 63-65.

SINGLE-SPAN SKYLINES REQUIRE CAREFUL AND THOROUGH
PLANNING USING CRITERIA DEFINING AREAS SUITABLE FOR THIS
YARDING SYSTEM. PLANNING A SKYLINE YARDING SYSTEM WILL
REQUIRE HIGHLY TRAINED PERSCNNEL AND WILL GENERALLY BE
MORE COSTLY THAN PLANNING RELATED TO CONVENTICNAL
YARDING METHODS.

CAMPBELL, CHARLES O. 12 69180
MECHANICS OF SKYLINE ANCHORING.
SKYL INE LOGGING SYMP, PROC. 1969+ PPs 34-40, TLLUS.
AN ADEQUATE TAILHOLD IS NECESSARY FOR ANY SKYLINE
INSTALLATION, KNOWLEDGE OF THE MECHANICS OF SKYLINE
ANCHORING WILL BE HELPFUL IN CBTAINING A SECURE TAILHOLD.

CARSON, WARD WM. 12 69179
COMPUTER DESIGN OF SINGLE-SPAN SKYLINES.
SKYLINE LOGGING SYMP, PROC. 1969, PP. 41-47, ILLUS,
THIS. PAPER DISCUSSES THE COMPUTER AIDS AVAILABLE TO THE
DESIGNER OF SINGLE-SPAN SKYLINES., THE DIFFERENT FORMU-
LATIONS OF THE PROBLEM ARE DISCUSSED, AND THEIR ACCURACY
IS COMPARED.

LYSONS, HILTON H. 06 69098
GRAPPLE YARDING REVOLUTIONIZES LOGGING.
HESTERN CONSERV. Jo 26(3), PP. 26=27, ILLUS,
POINTS DUT HOw THE RUNNING SKYLINE, GRAPPLE YARDING SYS=
TEM, THE NEXT GENERATION IN LOGGING EQUIPMENT, 1S MAKING
REVOLUTIONARY CHANGES IN THE wWOODS TOODAY.

MANN, CHARLES N. 12 69181
MECHANICS OF RUNNING SKYLINES.

SKYLINE LOGGING SYMP, PROC. 1969, PP 48-51, ILLUS.
PRESENTS A GENERAL DESCRIPTION OF THE RUNNING SKYLINE
SYSTEM, AND A MATHEMATICAL ANALYSIS BASED ON USE OF
COEFFICIENTS DEVELOPED FOR THE SOLUTICN GF STANCING
SKYLINE PROBLEMS., (NO COPIES AVAILABLE)

MANN, CHARLES N. 01 69003
MECHAMILS OF RUNNING SKYLINES.

UsSaOuoke FOREST SERW, HEGS. PAP, PNM-T5, 11 FP., fLLuS,.
PRESENTS & GEMERAL DESGRIPTION OF RUNKING SKYLINE Av5-
TEMS AND EMSY-TO-USE PROCEDLAES FO®R DETERMINING THE
PAYLOAD CAPRBILITY OF AMY CONFIGUAATICN. ENTENDED PRL=
MARILY &5 R PRACTICAL TODL FOR THOSE WHO PLAN RUNNING
SK¥L INE OPERA11ONS. INHCLUDED [5 A MATHEMATICAL DERIVA=
TION OF THE PROCEDLRES A5 PRESENTEC CM THE WORKSHEETS
FOR THOSE I[NMTERESTED IN A FLLL UNDERSTANDING OF THE
MECHANICS OF RUNNING SKYLINES.

PACIFIC NORTHWEST FOREST AND RANGE EXP. STA, 01 69002
GLOSSARY OF CABLE LOGGING TERMS,
1 PP,

MENSURATION

BRUCE, DAVID. 02 69044
CHARTS FOR DETERMINING SAMPLING RATE AND WNUMBER [N SAHPLE,
U.5.0.A. FOREST SEAY. RES. NOTE FRW-9T, & PP,y ILLUS,

FOUR CHARTS ARE PAESENTED THAT SHOW SUMPLI{NG RATE AND
NUMDES IN SAMPLE FOR DIFFERENT DESIREC LEVELS OF aCCURA-
CY WHEN NUMBER IN POPULATION AND CCEFFICIENT OF VARIA-
TION CAN BE ESTIMATED.

BRUCE. DAVIO. 12 69147
POTENT 1AL PREDUCTLION IN TH]NNED QCUGLAS-FIR PLANTATIONS.
[5DA FOREST SERVe RESe PAP. PAN-B37, 22 #P.r 1LLUS.
NINE FOREIGN PRODUCTION TABLES FOR DOUGLAS~-FIR SUGGEST
THAT POTENTIAL YIELDS OF THINNED STANDS ARE HIGHER THAN
PREVIOUSLY ESTIMATED ON BASIS OF NATURAL STANDS »

LUNCy Ha GYDE. al a9011
FACTORS FOR COMPUTING PHDTO COVERAGE.
PHOTOGRAN. ENG.. 35 PP. Bl-62,

PROVIDES PROCEDURE § AND TABLES FOR QUICX DETERMINATION
OF THE NUMBER OF YERTICAL AERIAL PHLTCGRAPHS REQUIRED
TO COVER AN AREA AT ANY SCALE, OVEALAF, AND SIDELAP
WITH THE MOST COMMON PHETD FOAMATS. DIMENS1ONS OF ARESR
MAY BE EXPRESSED IN FEET, METERS, MILES. OR KILOMETERS .

PATHOLOGY

#4DAMS, Do Heo AND SROTH, Lo Fo 12 69153
[NTRASPECIFIC COMPETITION AWOWG GEMOTYPES OF FOMES
CAJARDER] OECAYING YOUNG-GROWTH DCUGLAS-FIR.

FOREST 8C1. L5y PP. 327-331, TLLUS. {hi COPEES
AVALLBBLEY

*FASSI, BRUND, *FONTANA, ANNA, AND TRAPPE, JAMES M. 05 69114
ECTDOMYCORAHIZAE FORMED BY ENDOGENE LACTIFLUA WITH SPECHES
OF PINUS AND PSEUODTSUGA.
HYCOLOGLA Gla PPy &12-414.

THE FUNGUS "ENDOGONE LACTIFLuA® FORES MYCORAH]ZAE WITH
OBUGLAS-F IR AND PINES 1N BOTH AMERICAN AND EUROPERN
NURSERIESe & MICROSCORIC SJAINING PRCCEOURE CAM 8E
USED ON MYCORRHIZAE TO IDENTIFY THIS WIDELY DISTRIBUTED
FUNGUS .

KNU1SON, B. M. 08 69122
EFFECT OF TEMPERATURE AND RELATIVE HUMIDTTY ON LONGEVITY
DF GTORED DWARF MESTLETOE SEEDS, (ABSTR, |
FHYIOPATHOL . 59, P. 1035, INC LUPIES A¥2LLABLE)D

#L1, Co Yoy LUy Ko Coy NELSON, Eo Eov BOLLEN, 12 69163
W. Bey AND TRAPPE, J4 M.
EFFECT OF PHENDLIC AMO DTHER COMPCUNDS CN GROWTH CF 'PORIA
WERRLI IN YITRO.!'
T HMICROBIOG 5» PP. 3C5311, 1LLUS.
PHENOL It LOMPOUNOS IN BLAWT TISSUES ARE WIDELY
ASSOCIATED WilH MESISTANCE 70 DISEASE. IN LABORATORY
EXPERIMENTS, NIME OGT DF 25 SLCH CCMPCUNDS MARKEDLY
INHIBTTED GADWTH DF 'PORTA WEIR[1,* A SERIQUS PATHOGEN
UF CONIFER ROOTS. THESE RESULTS WILL SERVE &5 4 BASIS
FOR RESEARCH ON THE MECHANLSHS OF RESTSTANCE TO 'f.
WELRIT' AND 1T5 BLOLDGICAL CONTROL.

#L1s Co Yer LUy Ko Coy TRAPPE, Jdo Moy AND 07 69106
BOLLEN, We Be
% STMPLE, QUAMTITATIVE METHOD OF ASSAYING SCIL FOR INH{BL=-
TORY_FUNGl.

UZDA FOREST SERV, RES. NOTE PNwW-108, 3 PPey ILLUS.
MICRO-ORGANISMS ISOLAYED FROM SOIL CAN BE EASILY
TESTED FOR INHIBITION OF ROOT PATHCGENS SUCH AS °PORIA
WEIRII.' THE ISOLATES ARE TRANSFERRED BY TOOTHPICK
PROBES TO THE SURFACE OF A DOUBLE-LAYERED AGAR PLATE
CONTAINING PATHOGEN MYCELIUM SANDWICHED BETWEEN THE
AGAR LAYERS., THE PATHOGEN DOES NOT GROW UNDER INHISI-
TORY ORGANISMS.

LU, #. L. 01 69014
EFFECT OF DAGAMIC BMENDMENYS ON SDIL MICRGFLORA LW_RELATIGN
TO FUSARIUM ROOT RGT OF PONDEROSA PINE_SEEDLINGS.

WEST. FORESTe CONSERY. %55, WEST, FCREST NURSERY COUNCIL
PROC. 1968, PP, 40-45, ILLUS.
MICROBIAL POPULATIONS IN ALL AMENDED PLOTS WERE SIGNIFI-
CANTLY HIGHER THAN THOSE OF THE CONTRCL PLOT, POSSIBLY
ACCOUNTING FOR THE REDUCTION IN DISEASE ASSOCIATED WITH
AMENDMENT,

NELSON, EARL E. 03 69032
QCCURRENCE OF FLNGE AMTAGONISTIC YO PORIA WEIRLL LW &
DOUGLAG-FIR FOAES] SOIL LW WESTERN OREGEHN,

FOREST SCI. 12, PPs 4954, JLLUS.
FIVE FUNGI I1SOLATED FROM SOIL BY THE DILUTICON PLATE
TECHNIQUE, ABOUT 6.7 PERCENT COF TOTAL FUNGI COUNTED,
WERE ANTAGONISTIC TO °*PORIA WEIRI1®' CN MALT AGAR, TOTAL
FUNGUS COUNTS FLUCTUATED SEASCNALLY, DEPENDING CHIEFLY
UPON SOIL MOISTURE CONTENT.

1




NELSON, EARL E. 02 &9025
'PORIL WEIAL] ;' WHERE ARE WE ANO WHERE OC WE &0 FROM HERE,
LABSTR . }

NORTHWEST SCL. 43{1), P. 41, {nQ COPIES AVAILABLEI

*PEYRONEL, BENIAMINO, *FASSI, BRUNO, *FONTANA, ANNA, 5§ 69104
AND TRAPPE, JAMES M,
TERMINOLOGY OF MYCORRHIZAE.
MYCOLOGIA &1(2), PP, 410-411.
THE TERMS 'ECTOMYCORRHIZA, ¢ *ENDOMYCCRRHIZA,®
AND 'ECTENDOMYCORRHIZA® ARE PROPGSED FOR DENOT-
ING DIFFERENT KINDS OF MYCORRHI ZAL STRUCTURES .
THESE TERMS ARE SHORTER AND MCRE ACCURATE THAN
THE TERMS USED HERETOFORE.

SHEA, KEITH R., AND *HOWARD, BENTENG 21 ea9071L
OWARF MISTLETOE CONTRUL-—4_ PROGRAM FOR RESEARCH AND JEVELGP-
HEWT TN THE WEST.

IN 'WESTEAN FORESY PEST CONDTTICNS. * WEST. FOREST. AND
CONSEAY. ASS. WEST. FOMEST PEST COMM. AMMU. MEETING 19&8,
PP. 2$-32, [LLUS. AL50 [M '"WESTERN REFCRESTATICN.' WEST.
FUREST. AND CONSERY, 45%., WEST, AEFOREST. COORDINAT[NG
COMM. PROL. 1768, PP, 3&-43, 1LLUS. (NC COPIES AVALLABLE)
A WEST-WIDE PROGRAN FOR RESEARCH AND DEVELOPMENT KOW
BEING PHEPARED &Y FOREST SERVICEy 4.5, DEPARTMENT OF
AGRICUL TURE, RESEARCH PATHOLUGISTS AND PEST CONTROL
EXPERTS [5 DUTLINED. THE OBJECTEWE GF THE COCROINATED
PROGRAM [5 TO PROVIDE |MPROVED PRACTICES FOR CONTROL-
LING DWARF MISTLETOES OF THE PRINCIPAL WESTERN COMIFERS.

STHIERS, HARRY Du, AND TRAPPE, JAMES Ma DT &915a
STUDIES IN THE GENLS GASTROBOLETLS,.
BRITTONIA 21, PP. 244-ZK&, [LLUS.
FI¥E MEW SPELIES OF FUNGI THAT #0AN KYCORRH] ZAE
WITH COMEIFER RDOTS ARE MAMED AND DESCRIBED FAQM
THE PACTFIC COASTAL STAFES. THESE FUMGI ARE ECF
FARTICULAR PHYLOGENETIC SIGAIFTCARCE. 1IN THAT THEY
COMPRISE L COMNECTING LINK BETWEEN FUSHREQMS TN
THE FAMItY BOLETACEAE AND PLFFBALLS [GASTEROMYLETESI.

TRAPPE, JAMES M, 02 69089
COMMENYS ON SZEMERE 'S 'O1E UNTERIRDISCHEW PILZE DES
KARPATENBECKEMS, '

MYCOLOGIA 61, PP, 170-174. (NG COPIES AVAILABLE)
SERIOUS ERRORS IN THIS OTHERWISE ATTRACTIVE BCOK ON
SUBTERRANEAN FUNGI ARE POINTED QuT TQ PREVENT FUTURE
CONFUSTON IN CLASSIFICATION AND CITATION OF SPECIES,

TRAPPE, JAMES M, 05 69126
MYCORRHIZAE,
MCGRAW-HILL YEARBOOK SCI. TECH. 1969, PP, 227-228, ILLUS,

THE COMPLEX PROCESSES OF INITIAL INVASION OF TREE
ROOTLETS ARE SIMILAR FOR BOTH PATHOGENS AND SYMBIOTIC
FUNGI. HOWEVER, PATHOGENS PREMATURELY DESTROY ROOTLETS,
AND MYCORRHIZAL FUNGI ARE RESTRICTED TQ HARMLESS GROWTH
AROUND AND WITHIN ROOTLETS. NMYCORRHIZAL FUNGI EXTEND
ROOTLET LIFE BY PHYSIOLOGICAL ACTICN AND BY AFFORDING
PROTECTION FROM PATHOGENS,.

TRAPPE, JAMES M, 08 69131
STUDIES ON 'CENOCOCCLM GRANIFORME." T, AN EFFICIENT FETHOD
FOR_ISOLATION FROM SCLERGTLA.

CAN. J. BOT. #7191, PP, 138%-1390, (LLUS.
THIS WIDESPREAD, ANTIBIOTIC-PRODUCING MYCORRHIZAL FUNGUS
IS VERY DIFFICULT TO ISOLATE FROM TREE ROOT TIPSy HOW-
EVER, THE READILY GERMINATING, SMALL, BLACK SCLEROTIA
ARE FORMED ABUNDANTLY IN FOREST SGIL AND EASILY OBTAINED
AND SURFACE~STERILIZED FOR ISCLATICN.

TRAPPE, JAMES M. 04 69088
TALONGMIC STUDIES OF THE EUROPEAN TRUFFLE FUNGI.
AMER. PHIL. SGC., YEAR BOOK 1968, PP, 339-340,
THROUGH MYCURRHIZAL ASSGCIATICN WITH TREESy THESE FUNGI
ENHANCE TREE GROWTH. STUDY OF THESE FUNCTIONS HAS BEEN
IMPEDED BECAUSE OF DIFFICULTY IN IDENTIFICATION. THE
TAXONOMIC RESEARCH OUTLINED HERE IS LEADING TO A NEW
WORLDWIDE CLASSIFICATION THAT WILL PERMIT READY [DENTI=-
FICATION OF ALL SPECIES.

TRAPPE, JAMES M. 02 &9026
TRUFFLE PAOOUC TEON IN JTALY==AN EXAMPLE OF APPLIEL MYCd-
ECOLOGY. [ARSTA.)

WOATHWEST CT1. 2111, PP, 43-44. (NC CCPLES AVAlLAGLE)

TRAPFE, J. M. 08 s9111

LAMINATED ASCUS WALLS [N THE TUBERALES., [ABSTR.)

X1 INY. BOT, CONGR,, P. 221. {AO COFIES AVAILAALE)

TRAPPE, JAMES M., AND *STRAND, ROBERT F. 12
MYCORRHIZAL DEFICIENCY IN A DOUGLAS-FIR REGION NURSERY,
FOREST SC1. 15, PP. 381-389,
" ISLANDS OF STUNTED, DOUGLAS-FIR SEEOLINGS IN NURS ERY
BEDS AT CANBY, DREGON, WERE FCUND TC BE NONMYCORRHIZ AL
AND LACKING IN PHOSPHORUS. SEEDLINGS BECAME MYCORRHIZ AL
AND GREW NORMALLY WHEN INOCULATED WITH MYCORRHIZAL SO1IL
FROM OTHER BEDS. FERTILIZATICN ALCNE WAS INEFFECTIVE,
A COMBINATION OF FACTORS, INCLUDING SCIL FUMIGATICN, WAS
THOUGHT TO HAVE DEPLETED THE ORIGINAL POPULATION .OF
MYCORRHIZAL FUNGI.

69150
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2AK, B. 12 69161
CHARACTER {ZATION AMD CLASSIFICATIEN OF MYCCRRHIZAE OF
DUGLAS FIR. I. "PSELDOTSUGA MENZIESIT® + 'PQRIA TERHESTRIS!
FBLUE- AND ORANGE-STATNING STRAJNG!,

CAN. 4. BOT. &7, FP, 1E33-10k0, PLUS PLATES [=v({.
THO NEWLY OISCOVERED ECTOTRCPHIC MYCCRRHIZAE OF DOUGLAS-
FIRy EACH FORMED BY A DISTINCT STRAIN QF AN UNEXPECTED
MYCORRHIZAL FUNGUS, °*PORIA TERRESTRIS,® ARE DESCRIBED.

ZdK, B, 08 69112
FOUR 'PORTA TERRESTREIS® {DL. EX FREES) SACC. STRAINS
MYCORAHIZAL WITH ROOTS DF OQUGLAS—FIR. (ABSTR.T

X1 INT. BOT. CONGA.y P. 247, (MO COPIES AVATLABLE|

PLANT ECOLOGY

OYRNESS, L. T. 0B 59108

EZRLY PLANY SUCCESSION FOLLOWING LOGGING AND SLASH BURNING

[N *PSEUDOTSUGA' FOREETE [N OREGON. |ABSTR. |
X3 INT. BOT. COMGR., P, 50. INC COFLES AVAILABLE]

FRANKL INy, JERRY F, 09 69154
BODK REWIEW OF 'FUNDAMENTALS OF FLREST BIGEEOCHENOLOGY,®
BY Y. SUKACHEY AND N. DYLLS. ENGLISH TRAKSLATLION BY
Je Mo MACLENNAN .
FOREST SCT. 15, P. 254, (NO COPIES AVAILABLE)

FRANKLIN, JERRY F, 08 69109
MAJOR VEGETATION TYPES OF DREGON AND MASHINGTON. {ABSTR. |
X[ INT. 8OT, CONGR.y P, £3. (NC COPIES AVALLABLE}

FRANKLIN, JEARY F., AND DYRNESS, £. T. D& 69091
WEGEVATION OF DREGON. AND WASHINGTCH.

U.5.0eA. FOREST SERV. RES. PAP, PNW-80, 216 PPe, ILLUS,
MAJOR VEGETATIONAL TYPES OF OREGON AND WASHINGTON ARE
DESCRIBED AND ILLUSTRATED, INCLUDING FORESTS, GRASS-
LANDS,; AND SUBALPINE MOSAICS.

FRANKLIN, JERRY F., AND #BISHOP, NORMAN A. Q8 49120
HOTES O8N THE NaTURAL HIGSTORY OF MCUNT RAINIER NATIONAL PARK .
MOUNT RAINIER NATUR. HEST. AS5., 29 PPas [LLUS. (1)
COPLES AVAILABLE) FDA SALE BY THE MOUNT R&INEER HATURAL
HISTORY ASSOCIATION, LUNGMIRE, WASH. 983197,

FRANKLIN, JERRY F., AND *GREATHOUSE, THOMAS E. 01 69065
JCENTIFYING NOBLE FIR SOURCE FRCM THE SEED ITSELF=~A
PROGRESS REPORT.

WEST. FOREST. CONSERV. ASS, WEST. REFGREST. COORDINAT ING
COUNC. PROC. 19€8, PP. 13~16, ILLUS. (NO COPIES AVAIL-

ABLE)
FRANKLIN, JERRY F,, AND *GREATHOUSE, THOMAS E. 01 69013
SEED DALGIN STUDIES NOBLE-CALIFCRNIA RED FIR SPECIES
COMPLEX,

WEST, FOREST. CONSERV. ASS. WEST, FOREST NURSERY COUNCIL

PROC. 1968, PP, 11-16, ILLUS.
PREVIOUSLY, SOURCE VERIFICATICN HAS NCT BEEN POSSI18LE
EXCEPT IN VERY GENERAL TERMS, E.G., DISTINGUISHING OF
COASTAL AND INTERIQR SEED SCURCES. NOW WE REPORT A
STUDY WHICH MAY PROVIDE A MEANS FOR IDENTIFYING NOBLE,
CALIFORNIA RED, AND SHASTA RED FIR SCURCE TO WITHIN 50
MILES OR LESS FROM THE SEED ITSELF.

GRATKOWSKI, He 02 69049
ECOLOGY OF SNOWBRLSH CEANOTHUS SEEDS.
IN *RESEARCH PROGRESS REPORT,*' WEST. SOC. OF WEED SCI.
1969, P. 32, (NO COPIES AVAILABLE)

GRATEOWSK E, H, o8 69110
SERAL SHRUB COMMUNITIES OF WESTFRN CREGCN. | ABSTH.
X1 INT. 8OT. COMGR., P, T&. (NC COPLES AVAILABLE?

HARRIS, A+ S. 01 69005
ALASKA-CEDAR. A BIBLIOGRAPHY WITH ABSTRACTS,
Ue5.0.As FOREST SERV. RES, PAP. PNW-T3, 47 PP. o
THIS BIBLIOGRAPHY CONTAINS REFERENCES TO NORTH AMERICAN
AND EUROPEAN LITERATURE CONTAINING INFORMATION ABOUT
ALASKA-CEDAR ('CHAMAECYPARLIS NOOTKATENSIS® (D, DON)
SPACH) .

ELOCK, G. O. o a9z
SOME AUTECOLOGICAL CHARACTERESTICS CF ELE SEOGE.
UoS.04 k. FOREST SERVW. A£5, NOTE PNM-104, 5 PPes ILLUS,

TCORES' OF ELK SEDGE WERE SLGCESSFULLY TRANSFLANTED T4
THE LABURATORY YO INWESTIGATE THLS METHOO OF REPRAGUL -
TION AND TO PRDYIOE MATERIAL FOR TESTS OF THIS PLANT'S
RESPONSE TO FERTELIZATION, FELK SE0GE SHOWED POSITIVE
RESPONSE TO NITROGEN AND POTASSIUM FERTILIZATIGN.

STRICKLER, GERALD S, 01 69063
VEGETATION RESPONSE TQ ANIMAL USE ON THE STARKEY EXPERIMEN-
TAL FOREST AND RANGE.

RANGE MANAGE. WORKSHOP PROC.s WSU, PULLMAN, WASH,,

PP. 127-139. (NO COPIES AVAILABLE)
THIS PAPER BRIEFLY DESCRIBES SOME RESPONSES OF VARIOUS
PLANT COMMUNITIES GRAZED SEASCNALLY BY CATTLE AND BIG




GAME ON THE STARKEY EXPERIMENTAL FCREST AND RANGE IN
NDRTHEAST DREGON. SPECIFIC RESPONSES ARE IN PLANY DI-
VERSITY, DENSITY, FREQUENCY, COVER, PRODUCTION, AND IN
SDIL SURFACE CHARACTERISTICS.

RANGE MANAGEMENT

GARRISON, GEORGE A 01 69061
RANGE DISTRIBUTION OF GRAZING AMINA
RANGE MANADE . WORKSHOP FACC.+ MSU, PULLMAN, WASH..
PP, 110-116. (NO COPIES AVAILABLE)
PRESENTS A SUMMARY OF PRINCIPLES INVOLVED IN OBTAINING
CATILE DISTRIBUTION ON THE RANGE. EMPHASIS 1S ON HOW
TO MAKE USE OF THE INHERENT BEHAVICR CF CATTLE. THE
POSSIBILITIES OF LIMITED HERDING TECHNIQUES FOR DISTRI-
BUTING RANGE SHEEP ARE ALSO MENTIONED.
GARRISON, GEORGE A, 0l 69062
SEASON OF RANGE USE,
RANGE MANAGE. WORKSHOP PROCes WSUs PULLMANe WASH.,
PP. 117-125. (NO COPIES AVAILABLE)
A BRIEF REVIEW OF THE SEASONAL RANGE PROBLEM IN THE
PACIFIC NORTHWESY WITH EMPHASIS ON SCLUTION THROUGH CUL-
TURAL PRACTICES AND GRAZING MANAGEMENT BASED ON PHYSIO-
LOGICAL AND PHENOLOGICAL TIMING WHICH REGULATE THE
FORAGE PLANT'S SEASONAL CAPABILITIES.

PACIFIC NORTHWEST FOREST AND RANGE EXP. STA. 02 69009
RANGE ENVIRONMENTAL MAWAGEMENWY. {REVISED, FORMER °* RANGE
ELOLOGY AHD MANAGEMENT, ')

2 Pe., TLLUS,
AN INFORMATION SHEET DESGCRLEING LCCATICN, STAFF, THE
STUOY, COOPERATORS, AND PUBLICATIONS FOR THE PART ICULAR
PROJECT DESCRIBED.

RECREATION

BURKE, HUBERT D. 05 69129
WILDERMESS ENGENDERS NEW MANAGEMENT TRADITI1GNS.
LIVING WILDERNESS 331LG&}. FP. 9-13, LLLUS,
ADMINLSTAATORS WILL FIND WIEDERNESS LAND USE 0BJECT IVES,
TIME FACTORS, PUBLIC RELATICNS SITUATIONS, SCOPE OF
WORK, PROFESSIONAL ATTITUDES, VTRADIFICNS, AND EVEN THE
MEANINGS OF WORDS TO BE OIFFERENT FRCR AND SOMEVIMES
DIRECTLY OPPOSITE TO THOSE FOUND ON OTHER PUBLIC LANDS .
FOREST ADMINISTRATION AND RESEARCH ARE SEEKING TO
DEVELOP SOUND WILDERNESS TRADITIONS.
*CAMPBELL, FREDERICK L., HENDEE, JOHN C., AND 06 69072
*CL ARK,y ROGER.
YOU CAN PRESERVE LAW AND ORDER IN THE PARKS.
BETTER CAMPING 10(6), PP, 36-40, ILLUS. (NO COPIES
AVAILABLE)
THE CHARACTER AND INCIDENCE OF THEFT, VANDALISM, LITTER=
ING AND RULE VIOLATION AND UNDERLYING CAUSES ARE REVIEW=
ED. GREATER PERSGNAL RESPONSIBILITY CN THE PART OF ALL
CAMPERS IS NECESSARY FOR SOLUTION CF THESE GROWING
PROBLEMS.

#CATTON, WILLIAM Rey JRe
MOTIVATIONS OF WILDERNESS USERS.

PULP AND PAP. MAG. CAN. 70(24), PP, 121-126.
FACTUAL DATA ON CHARACTERISTICS AND BEHAVIOR OF
WILDERNESS USERS AND OTHER FOREST RECREATIONISTS
PROVIDES A BASIS FOR INFERENCES ABOUT THEIR MOTIVATIONS,.

12 69159

*CLARK, ROGER, *CAMPBELL, FREDERICK L., AND
HENDEE, JOHN Co
DEPRECIATIVE BEHAVIOR IN FOREST CAMPGRCUNOS-—AN_EXPLORATORY
STUDY., (ABSTR.)
NORTHWEST SCI. 43(1), P. 33. (ND CCPIES AVAILABLE)

02 69033

#HARRY, JOSEPH, *GALE, RICHARD, AND 8 69140
HENDEE, JOHN.
CONSEAVATION, AN LPPEA-MIDDLE CLASS SOCEAL_ MCVEMENT.
T, LEISURE RES. E(3)4 PP. 284-204.

SUGGESTS THAT CONSERVATIONISTS FREQUENTLY BELONG TO A
VERY LARGE NUMBER OF VOLUNTARY ASSOCIATICNS AND APPEAR
T0 ISOLATE THEMSELVES STRUC TURALLY BY CONCENTRATING
THEIR CIVIC ACTIVITIES IN THE CONSERVATION FIELOD.

HENCEE, JOWN Cu 06 65086
FORESTS .., WHO USES THEM, WHO DUESGN'T. WHY.
WEGT FORESTER, PP. Ly 37 ANU 54 UNG CCPTES AVAILABLE!

HENCEE: JOHM L. 10 69167
RUR AL -URBAN DIFFERENCES REFLECTED IN OUTDCOR RECREAVION
PARTICIPATLON.

To LEISURE RES. L{4)a PP, 333-341.
BIFFERENCES WERE SMALL COMPARED TG CTHER DEMOGRAPHIGC
VARIABLES SWCH AS AGE, SOCIC-ECONOMIC STATUS ETC., AND
SUGREST THAT THEDRLIES MAY BE PORE APPRCPRIATELY BUILTY
ARDUND DEMOGRAPHIC FACTGRS CTHER THAN RESTDENCE.

HENDCEE, JOHN C., AND *CAMPBELL, FREDERICK L. 10 69138
SCLIAL ASPELTS OF TBOOR RECAEAT]ON--T

AMFPGR

TRENDS IN PARKS AND RECREATION, PP. 13-16, ILLUS.
HIGHLY DEVELOPED CAMPGROUNDS ATYRACT MORE SOCIAL-THAN
ENVIRONMENT-ORIENTED USE. SOCIAL BENEFITS OF MODERN
CAMPING ARE REVIEWED AND SUGGESTIONS CFFERED T0
MANAGERS. HIGHLY DEVELOPED CAMPGROUNDS SHOULD BE
ACCESSIBLE AND SITES OFF THE BEATEN TRACK RESERVED
FOR ENVIRONMENT-ORIENTED RECREATION USE.

HENCEE, JOHN C.y *GALE, RICHARD P,y AND #HARRY, 11 69158
JOSEPH.
CONSERVATION, POLITICS, AND DEMCCRACY.
Jo SOIL AND WATER CONSERV. 24, PP, 212-215, ILLUS.

A GROWING CHASM EXISTS BETWEEN *WISE USE'
CONSERVATIONISTS AND THOSE HOLDING ¢ PRESERVATIONIST®
PHILOSOPHIES. THE NUMBER AND GROWTH OF CONSERV AT ION~
PRESERVATION GROUPS, THE CHARACTERISTICS ANOD
REPRESENTATIVENESS OF MEMBERS ARE DISCUSSED.

WAGARy J. ALAN. 08 69097

NONCONSUMPTIVE USES OF THE CONIFERQUS FOREST WITH SPECT
AT 0 UMPTIVE USES

IN 'CONIFERQOUS FORESTS OF THE NCRTHERN RCCKY MOUNTAINS,
PROCEEDINGS OF THE 1968 SYMPOSIUM! (CENTER FOR NATURAL
RESOURCESs ED.), PP. 255-265, ILLUS.
UNIV. MONT. FOUND., MISSOULA.
WITH BETTER COMMUNICATION AND UNDERSTANDING BETWEEN
PUBLIC AND MANAGERS OF PUBLIC LANDS, LAND USES MIGHT BE
COORDINATED SO THAT NONCONSUMPTIVE USES CONTRIBUTE MORE
EFFECTIVELY THEIR PROPER SHARE TO HUMAN WELL=-BEING.

REGENERATION

COCHRANy Po He 08 69124
LODGEPOLE PINE CLEARCUT SIZE AFFECTS MINLNUM TEMPERATURES
NEAR THE SOIL SURFACE

USDA FOREST SERV. RESe. PAP. PNW-86, 9 PP., ILLUS.
NARROW CUTTING STRIP WIDTHS MAY BE NECESSARY IN CERTAIN
PROBLEM AREAS IN PUMICE SOIL REGION OF OREGON TO OBTAIN
NATURAL REGENERATION OF LODGEPOLE PINE.

COPES. DONALD, SORENSEN, FRANK, AKD SILEN, ROY. 03 69017
DOUGLAS-FIR SEEQLING GROWS 8§ FEET TALL IN Twl SEASOMS,
J. FOREST. 67031, PP. 174-176, ILLUS.

4 9&- INCH-TALL CDASTAL DOUGL&S-FIR 1*PSEUDOTSUGA
MENZIESII® {MIRB.) FRANCO) SEEDLING WAS GROWN FROM SEED
IN 2 YEARS. GREENHOUSE TEMPERATURES OF 60 DEGREES TO
70 DEGREES Fey A 6—MONTH GRCWING SEASON, LONG DAY, ADE~
QUATE WINTER CHILLING, LARGE POTS, PERIODIC FERTILIZA-
TION, AND FREQUENT WATERING ARE THCUGHT TO BE CONTRIBU-
TORS TO THE RAPID GROWTH.

EDGREN, JAMES W. 01 69012
DOUGLAS~FIR NURSERY STOCK SURVIVAL BY AGE CLASSE

WEST. FOREST. CONSERV. ASS. WEST, FOREST NURSERY COUNCIL

PROC. 1968, PP. 52-56, ILLUS.
REPORTS FIRST-YEAR SURVIVAL FOR UP TG SEVEN CLASSES OF
NURSERY STOCK PLANTED FALL AND SPRING IN A REPLICATED
DESIGN ON NINE PRIMARILY SOUTH-FACING CLEARCUTS IN THE
OREGON CASCADES. MOST CLASSES OF STOCK HAD ADEQUATE
SURVIVAL ON MODERATE~TO-STEEP SOUTH SLOPES WHERE SCIL
WAS GOOD AND COMPETING VEGETATION SCARCE.

EDGREN, JAMES M. 02 69019
GROWYH AERFORMANCE OF FROSTED DOUGLAS-FIR SEEDLINGS.

(ABSTR.}
NOATHHEST SC1. &3(13, P. 35, (NO COPIES AVAILABLE)
FRANKL [Ny JERRY F. 06 89121
BOCOK REVIEW DF 'FORESY TREE PLANTING 1h ARID ZDNES.*®

PLANT SCI1. BULL, 16121 P, 6, (NO LEPIES AVALLABLE)

GRATROWSK Iy H. 02 69050
AT-JN EQ RMINA N QF
IN "RESEARCH PROGRESS REPORT.' WEST. SCL, WMEED SCE.
1969, PP, 32-33. (NO COPIES AVAILABLE)

RaRR ISy Ao Se 05 69134
RIPEMING AND BISPERSAL OF A BUMPER WESTERNW HEMLOCX-S(YKA
SPRUCE SEED CRDP IN SOULVHEAST ALASKA.

USOA FOREST SERV. RESs NGTE PHNW-105, 11 PP., TLLUS.
SRESENTS INFORMATION DN MESTERN HENLCLK AND SITKA SPRUCE
SEED RIPENING AND WEATMER CCNOETIOKS ASSCCIATED WITH
SEED DISPERSAL DURING A BUMPER SEED YEAR IN SOUTHEAST
ALASKA.

HARR ISy A. 5. 12 58147
RIPENING AND DISPERSAL OF THE 1966-57 WESTERN HEMLDCK-SITKA
SPRUCE SEED CROP [N SOUTHEAST ALASKA. {ABSTA. )

(&) LA N 3Cla . T8, 1L P, (NC GOPLES AVAILABLE)
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*HODGES: JOHN D., AND *ECOTT, DAYID R. M, 06 68180
PHOTOSYNTHESTS !N SEEOLINGS OF S CONTFER SPECIES UNDER
HATURAL ENVIADNMENTAL CONDETIONS.

FCOLOGY 49, PP. §T3-SBl, 1LLLS, IND CCPIES AVAILABLEI
HIGHEST AVERAGE DAILY RATES OF NET PHCTOSYNTHESIS (N
HEMLOCK, GRRND FIR, SITKA SPRUCE, AND DOUGLAS-F LR
OCCURRED AT THE DUTER MARGIN CF & FOREST 5TAND. FOR
SCOTS PINE AND NOBLE FIR HIGHEST RATES OCLURRED IN AN
OPEN, FULLY EXPOSEQD AREA. THE ENVIRCNMENT AT THE STAND
BORDER APPARENTLY RESULTED [N MORE FAYORABALE INTERNAL
WATER RELATIDNS. SPECIES WHICH ASSIMILATED BEST UNDER
EXPOSED CONDITIONS ARPARENTLY WERE BETTER ABLE TO (ON-
TROL MOISTURE LOSS THAN WERE THE QTHER SPECIES. SPECIES
DIFFERED IN PHOTOSYNTHETIC EFFICIERCY, SHADE-GROWN
SEEDL INGS APPARENTLY ARE CAPABLE OF HIGHER RATES OF NET
PHOTOSYNTHESIS THAN SUN~GROWN PLANTS CF THE SAME
SPECIES,

KRUEGER) KENNETH Wo) AND RUTH, ROBERT H, 04 63064
COMPARATIVE PHOTOSYNTHESES OF HED ALDER, DCYGLAS-FIA, S|FK4
SRRUCE, AND WESTERN HEMLOCK SEEDLINGS.

CANG J. BOT. &7, PP, 519-527, ILLUS.
ALDER 'S WMORE RAFID GROMIH THAR CGASTAL CCNIFERS APPEARS
DUE TO MORE FOLIAGE SURFACE AND A HIGHER PHOTQS YNTHETIC
RATE AT HIGH LIGHT INTENSITIES, PHCTCSYNTHETIC RATES
AT LOW AND MODERATE LIGHT LEVELS WERE SIMILAR FOR THE
SPECIES, PRECLUDING PREDICTION OF AN CVERSTORY DENSITY
WHICH MIGHT EXCLUDE ALDER FROP REGENERATING STANDS.

MILLER, RICHARD E, 03 69040

EAN AUGER PLANTING [MPROVE SUAV| VAL OF DCUGLAS-FIR
SEEDL INGS,

U.5.0.A, FOREST SERV. RES. NOTE PNW-99, 8 PP,
RESULTS OF A TEST OF PLANTING DOUGLAS~-FIR 8Y EITHER HOE
OR AUGER IN SOUTHWEST OREGON ARE PRESENTED AND DISCUSSED
IN RELATION TO SURVIVAL AND CCST DATA FROM OTHER TRIALS
IN WESTERN WASHINGTON AND OREGON.

MINORE, DON, SMITH, CLARK E., 10 69139
AND WOOLLARD, ROBERT F.
EFFECTS OF MIGH SO0IL DENSITY G #® H

SEVEN NORTHWESTERN TREE SPECIES,
USDA FOREST SERV, RES. NOTE PNW~112, & FP., ILLUS.
SEEDLINGS WERE GROWN FOR 2 YEARS LA SCIL COLUMNS COMPACT-
ED 70 THAEE BLLK DENSITIES. 1THE RCOTS OF LODGEPOLE PINE,
DOUGLAS-FIRs RED ALDERs AND PACIFIL SILVER FER PENETRATEQ
COLUMNS THAT RODTS OF SITRA SFRUCE, WESTERK HEMLG{X, ANQD
WESTEAN REDCEDAR COULD NOT PENETRATE.

*ROSS, STEPHEN D. 12 69176
GROSS METABGLIC ACTIVI1Y ACCOMPANYING THE AFTER~RIPENING
DF_DOAMANTY DOUGLAS—FIR SEEDSG.

BOT. GAZ, 13004T, PP. Z71-275, [LLUS. INO COPIES
AVAJLABLE)

STEINy WILLIAM 1, 01 69016
ICENTIFYING SEED RESEARCH NEEDS.
WEST. REST. Ve o WEST. FOREST NURSERY COUNCIL

PROC. 1968, PP. 8-1C.
A REPORT TO THE WESTERN FOREST NURSERY COUNCIL ON THE
PRIORITY RESEARCH NEEDS FOR TREE AND SHRUB SEEDS AS
IDENTIFIED BY THE AD HOC TREE SEED RESEARCH COMMITTEE,

STEIN, WILLIAM I, 01 69067
1968 LISTING OF SELECTED PUBLICATIONS CN REFOREST AT ION,

IN *WESTERN REFORESTATION.® WEST. FOREST. AND CONSERV.
ASS. WEST. REFOREST. COORDINATING COMM. PRCC. 1968, PP,
57-65.

COVERAGE INCLLDES MOST REFERENCES PERTAINING 10

WESTERN SPECIES AND SELECTED CTHER REFERENCES

HAVING GENERAL APPLICABILITY.

ZASADA, JOHN €., BND GREGORY, ROBERT 4, 06 #3090
AEGENERATION OF wHITE SPRUCE WITH REFERENCE YO INTERIOR
ALASKR, & {TTERAVLRE REVIEW. o

U.5.0.h, FORES V., RES. PaP, PHw-79, 37 pp,
THIS PAPER REVJERS & MAJORITY OF THE HECENT LITERATURE
ON WHITE SPRUCE SEEU PAUDULTICN AND SEGENEAATION. 1N
ADDETEON, [T INCORPORATES A5 MUCH &S IS KNOWN aBROUT
THESE SUBJECLTS IN THE SUBARCTIC WHITE SPRUCE FORESTS OF
INTERIOR ALASKA FOR PURPOSES CF COMPARLSEN,

SOILS, SITE, AND GEOLOGY

BOLLEN, WALTER H. gL 6716&
THE SDJL_a3 A BJCLOGICAL SYSTEM AND I[TS ECCLUGICAL SIGNIF[-
CANGE.

TN FPROC. NATLR. ACAD. SCley INDIAC® 37(A), 111 ANO Jv.
PP. 381-390, ILLUS, (NO COPIES AVAILABLE).

BOLLEN, We Boy LUy, Ko Coy TRAPPE, J, Moy Ok 39074
AND TARRANT, R, F.
1N FL UEN: F SLIMA ALDER DN SOIL FORMATION MICRORIOLOG]-
CAL SULCESSION ON A LANDSLIOE OF ALPINE CRIGIN AT MOUNY
HAINITER.
UeSe04h, FOREST SERV. RESe NOTE PNWN~103, 5 PPey ILLLUS,

A SITKA ALDER SEEDLINGy GROWING ON 5-YEAR-OLD AVALANCHE
DEBRIS BELOW MOUNT RAINIER, LED TO INCREASED SOIL CARBON
AND NITROGEN AND INCREASED MICROBIAL POPULATIONS OVER A
3-YEAR PERIOD.

COCHRAN, P. He 05 69077

THERMAL PROPERTIES AND SURFACE TEMPERATURES OF SEEDBED A
GUIDE FOR FORESTERS, — = o —oooocbse A

PACIFIC NORTHWEST FOREST AND RANGE EXP. STA., 19 PP.,
iLLus
‘HE.IHPORTANT THERMAL PROPERTIES OF SGCIL ARE DEFINED
AND DISCUSSED TOGETHER WITH OTHER INFLUENCES CN TEMPER-
ATURE VARTATION AT THE SURFACE.

DYRNESS, Cu T, 09 59144
HYDROLOGIC PROPERTIES OF SOILS CN THREE SMALL WATERSHEDS {N
THE WESTESN CASCAOES OF OREGON,
USOA FOR RV. REZ, TE PhW=113, L7 PP., 1LLUS.
S0ILS ON THREE SMALL EXPERTMENTAL WATERSHEDS WERE FOUND
TD PERMIT RAPLD HATES OF WATER MUIVEMENT AS A AESULT OF
THETR POROUS NATLRE. THE 1MPCRTANCE CF STONE COMTENT 4S
A HYDROLOGIC FACTOR REQLIRED SOME REVESION OF THE ORIGI=
MAL SOTL CLASSIFICATION SCHEME BEFORE WATER STORAGE
CAPACITY RELATIONSHIRS COULD BE CORRECTLY ASSESSEC.

FOWLER, M. B., AND BERMDT, H. W, DT 89107
FLUCRESCENY BATERTALS INDEX SOIL VFOVEMENTS.
BSDA FOREST Ve RES. N NW=10T, ? #F., [LLUS,

TRACING MOVEMENY AND DISPERSICM GOF SCIL-S[ZED FLUG=
RESCENT PARTICLES IS A PROMISING METHLCO FOR GETECT ING
AND DESCRIBING SOtL EROS1ON. ACTIVELY EAQDING AND
STABLE SITES ARE READILY IDENTIFIED, S1ZE OF PARTICLES
JN MOTIDN AND CAUSAL AGENTS MAY ALSE BE INFERRED.
FQUIPMENT 1% SIMPLE TO CPERATE, AND KC HEALTH HAZARDS
ARE TNVYOLVED.

KLOCKy G+ O, 02 69021
ELK _SEDGE ESTABLISHMENT. (ABSTR.)

NORTHWEST SCI. 43(1), PP, 37-38. (NC CCPIES AVAILABLE)

KLOCKy GLEN 0. 12 69174
FOREST AND RANGE SOILS AESEARCH !N DREGON AND WASHINGTON
4 BIBL [DGRAPHY WlTH 2BSTRAC TS FROF 1964 THROUGH L9568,
USDA FUREST SERV. RES. PAPe PAH-90, 28 PFe
AN ANNOTATED BIBLIOGRAPHY CONVINUING A SERIES OF
BIBLIOGRAPHIES PREVIOUSLY PUBLISHED BY R. F. TARRANT,
1956, 1957, 1958, 1959, AND 1964,

KLGCK, Gs Oor *BOERSMA, Loy AND ®DEBACKER, L. W. 02 69055
PORE STZE GISTRIBUTIDNS AS WEASURED BY THE MERCURY |NTRUS [ON
METHOD AND THEIR LSE [N PREOLCTING PEAMEARILITY,

SOIL SCI. SOC, AMER. PROC. 33, PP. 12-15, ILLUS.
THE VALUES OF MEASURED AND CALCULATED PEAMEABILITY
AGREED DMLY WHEN A CORRECTICN FACTCR WAS USED. THE COR-
RECTION FACTOR 1S A GEOMETRY FACTOR, ACCOUNTING FOR THE
FACT THAT THE CROSS SECTION OF PORES IN PACKED BEDS IS
ANGULAR IN SHAPE RATHER THAN CIRCULAR.

*POST, BOYD W, SCARMEAN, WILLARD H., AND 08 69115
CURTIS, ROBERT O.
BIRCH SOIL-SITE REQUIREMENTS,
IN *BIRCH SYMPOSIUM PROCEEDINGS,* PP, 95-101, ILLUS.
(COPIES AVAILABLE FROM NORTHEASTERN FOREST EXP., STA.)

SWANSTON, 0. W, 03 &9Q7s
4 LATE-PLEISTOCENE GLACIAL SEQUENCE FRCM PHINCE OF WALES
ISLAND, ALASKA,

ARCTIC 22(E)s PP. 25-33, ILLUS. (ND COPIES AVAILABLE)
FHE MARKED TMOFOLD DIVISTON OF THE GLACTAL DEPOSITS IN
MAYBESO CREEK VALLEY |5 FOUND ELSENHERE IN SOUTHEAST
ALASKA AND MAY REPRESENT THE MO57 FRECUENTLY DEFINAGLE
MAJOR UNIY OF LATE-PLEESTOCENE AGE. THMIS, COUPLED WITH
THE SEQUENCE OF 4 RECESSIOMAL MORAINES, PROVIDES &
FRAMEWORK FOR FUTURE COMPARISUN ANG CGRRELATION D&
GLACTAL SEQUENCES FOUND ELSEWHERE ON THE MATNLAND AND [N
THE ALEXANDER ARCHIPELAGO,

SWANSTON, D. N. 12 68162
SOIL MASS MOVEMENTS ON GLACIALLY CVERSTEEPENED SLOPES IN
SOUTHEASTERN ALASKA. (ABSTR.)

19TH ALASKAN SCT. CONF. 19685 1 P, {(NO COPIES AVAILABLE)

SKANSTON, De Ney AND #MILLER, M. M, 12 68163
SOME COMPARATIVE GLACTAL AND GECLLGICAL JNTERPRETATLONS 1IN
THE ALEXANDER ARCHIPELAGD AND THE ALASKA-CANAUA BOUNDARY
RANGE. (ABSTA,)

L9TH ALASKAN SCL. CONF. 1968, 1 P.  (NC COPIES AVAILABLE)

SWANSTON, DOUGLAS N. 07 69101

ASS WASTING IN COASTAL ALASKA
Ue.S.D.A., FOREST SERV., RES. PAP. PNW-83, 15 PP., ILLUS.

MASS WASTING, A DOMINANT FORM OF ERCSION IN COASTAL
ALASKA, 1S DEFINED AND CHARACTERIZED., RECOMMENDAT IONS
ARE MADE FOR DETERMINATION OF LANDSLIDE POTENTIAL BASED
ON SLOPE ANGLE AND FOR CONTROL OF LANDSLIDING IN PRQ-
POSED TIMBER SALE AREAS.




TARRANT, ROBERT Foy LU¢ Ko Cos BOLLENy We Boy 03 69042
AND FRANKLIN, J. F.
NI1TROGEN ENRICHMENT OF TWD FOREST ECOSYSTEMS 8Y RED ALUER.
U.5.0.A, FOREST SERY. AES. PAP. PNwW-T4, 8 PP.

IN A COLSTAL CREGDN AREA, WHERE $CIL NITAOGEN 15 PERHAPS
NEAR THE MAXIMUM ATTAINABLE IN A FOREST ENVIRONMENT,
PRESENCE OF RED ALDER LED TO A THREEFCLD -INCREASE IN
THE AMOUNT OF NITROGEN CIRCULATING IN LITTERFALL.

SUPPLY AND DEMAND

AUST INy JOHN W. 12 69155

L0G EXPORT RESTRICTIONS OF THE WESTERN STATES AND
BRITISH COLUMBIA.
USDA FOREST SERVe RES. PAP, PNW=-91, 13 PP,
PRESENTS THE MAIN PROVISIONS CF THE LCG EXPORT
RESTRICTIONS AND PRIMARY MANUFACTURING REQUIREMENTS
FOR TIMBER PRODUCTS OF THE WESTERN STATES AND BRITISH
COLUMBIA.

AUSTIN: JOHN M. 03 69039
PACODUCTION, PRICES, EMPLOYMEMT, AND TRAQE IN NORTHWEST
FOREST INDUSTRIESy FOURTH QLARTER l6d.

PAaCTFIC MORTHWEST FOREST AND RARGE EXPy STdu, 44 PP,
ILLUS.
PROVIDES CURRENT INFORMATION CN LUMBER AND PLYWCOD PRO-
DUCTION AND PRICES, EMPLOYMENT IN THE FOREST INDUSTRIES,
INTERNATIONAL TRADE IN LOGS, LUMBER, AND PLYWOOD, VOLUME
AND AVERAGE PRICES OF STUMPAGE SOLD BY PUBLIC AGENCIES,
AND OTHER RELATED ITEMS.

AUSTINy JOHN W. 06 69082
PRODUCTION, PRICES, EMPLOYMENT, AND TRADE IN NORTHWESTY
FOREST INDUSTRIES, FIRST QUARTER 1969.

PACTFIC NORTHWEST FOREST AND RANGE EXP, STAecy 40 PP.y
ILLUS.
PROVIDES CURRENT INFORMATION CN LUMBER AND PLYWOOD PRO-
DUCTION AND PRICES, EMPLOYMENT IN THE FOREST INDUSTRIES,
INTERNATIONAL TRADE IN LOGS, LUMBER, AND PLYWCOO, VOLUME
AND AVERAGE PRICES OF STUMPAGE SOLD BY PUBLIC AGENCIES,
AND OTHER RELATED ITEMS.

AUSTIN, JOHN W, 09 69117
PRODUCTION, PRICES, EMPLOYMENT, AND TRADE [N NORTHMESY
FOREST LNDUSTRIE S, SECOND QUARTER 1969.

PACIFILC NORTHWEST ST ANQ RARGE E&P. S$Thay 53 PP..
ILLUS.
PROVIDES CURRENT INFORMATION CN LUMBER AND PLYWOOD PRO-
DUCTION AND PRICES, EMPLOYMENT IN THE FOREST INDUSTRIES,
INTERNATIONAL TRADE IN LOGS, LUMBER, AND PLYWOODD, VOLUME
AND AVERAGE PRICES OF STUMPAGE SOLO BY PUBLIC AGENCIES,
AND OTHER RELATED LTEMS.

AUSTIN, JOHN M. 12 69142
PRODPUCTION, PRICES, EMPLOYMENT, AND TRAOE H NORTHWES Y
FOREST INDUSTRIES. THIRD QUARTER 1969.

PBEIFIL NORTHREST FUAESY AND RANGE ExP. STAee 50 PPey
ILLUS.
PROVIDES CURRENT INFORMATION CN LUMBER AND PLYWCOD PRO-
DUCTION AND PRICES, EMPLOYMENT IN THE FOREST INDUSTRIES,
INTERNATIONAL TRADE IN LOGS, LUMBER, AND PLYWOOD, YOLUME
AND AVERAGE PRICES OF STUMPAGE SOLD BY PUBLIC AGENCIES,
AND OTHER RELATED ITEMS.

BEUTERy JOHN H. 02 69020
WEBR-POMERENE EXPQRT TRADE ASSOCIATICNS AND THE w{aon
PRONUCTS SNDUSTRIES OR &M THE WEBB-POMERENE ALT HELF THE
U.5. GELL MUORE PROCESSELD wOOD TO JAPAN.

U.G.D.A, FOREST SERY. RES. PAP. PNW-74. l4 PP.
PAOVISIONS OF THE wEBH-POMERENE EXPCRT TRADE ACT AND ITS
HISTORY OF PERFORMANCE ARE PRESENTED. USE OF THE WEBB
ACT BY WEST COAST WOOD PRODUCTS INDUSTRIES IS DISCUSSED
IN DETAIL. WEBB-POMERENE ASSCCIATICNS SHOULD BE CON-
SIDERED BY FIRMS INTERESTED IN EXPCRT TRADE. REQUIRE-
MENTS FOR SUCCESS OF SUCH AN ASSOCIATION ARE DISCUSSED.

SMASSLE, MICHAEL Ra Cas AND #HARING, ADBERT C.
ThE FOREST ECONOMY OF HAINES, ALASKA.

TEG BEP. 20, 151 PP.y ILLUS. AVAILABLE DMLY FROM INSTE~
TUTE OF SOCIAL, ECOROMIC, AND GCVERNMENT RESEARCH, LUNIVER-
STTY OF ALASKA, COLLEGE, AT $5 PER COPY., [STUDY ACCOM-
PLiSHED UNDER COUPERATIVE AGREEMENT W1TH INSTITUTE DF
MORTHERN FORESTRY, PACIFIC NORTHWEST FUREST AND RANGE EXP.
STh,s FOREST $ERV.y U.5. DEP. AGR. . JUNEAU.I

02 63073

METCALF, MELVIN E. 01 69068
TIMBER MORTALITY IN WESTERN UNITED STATES SOME FACTS AND
EIGURES AND THEIR MEANING.

IN *WESTERN FOREST PEST CONDITIONS.® . MEST. FOREST. AND
CONSERV. ASS. WEST, FOREST PEST COMM. ANNUAL MEETING
1968, PP. 9-11.
SUMMARIZES MOST RECENT ESTIMATES OF AVERAGE ANNUAL
MORTALITY. RELATES MORTALITY TO INVENTORY, GROWTH, AND
CUT. DISCUSSES HARVEST OF DEAD MATERIAL RELATIVE 7O
MORTALITY AND POTENTIAL FOR INCREASE IN SUCH HARVEST.

WALL, BRIAN R, 06 69083
1968 OREGON TVIMBER HARVEST.
U.S.DeA. FOREST SERV, RESOURCE BULL. PNW-29, 2 PP.s ILLUS.
CHRONICLES TIMBER HARVEST FOR 1950-68 AND GIVES DETAIL

8Y COUNTIES FOR 1968,

WALL, BRIAN R. 07 69093
1968 WASHINGTON TIMBER HARVEST,
UeSs0e URCE BULL. PNW=30, 2 PP.s ILLUS,

. ERV.
CHRONICLES VTIMBER HARVEST FOR 1950-68 AND GIVES DETAIL
BY COUNTIES FOR 1968,
Walt, BRIAN R. 08 69118
PROJECTED DEVELOPHENTS OF THE TIKBER ECONGNY OF_THE
COLUMBEA-NORTH PACIFIC REGLON.
Di0A FOREST GERV. RES, PAP, PNW-8%, B7 PP., TLEUS
THIS REPORT EXAMINES THE PRESENT FURESY RESQUACE AND
FOREST INDUSTRY IN TME COLUMBIA-NORTH PACIFIC REGION
OF WASHINGTON, OREGON, IDAHU, WESTERN MONTANA, ANE
TETON COUNTY, MYOMING. PROJECT(ONS CF THE FUTURE WOOD
CONSUMPTEON. FOREST EMPLOYMENT, ANG PAYROLLS HAVE BEEN
MADE FDR INDUSTRY AND SUBREGICNS TQ THE YEAR 2020.

&YOHO, JAMES G.o CHAPPELLE, DANIEL E., AND o1 69008
SCHWEITZER, DENNIS L.
THE MARKETING OF RED ALDEA PULPWOCD AND SAW LOGS,
-S.D.Ae FOREST SERVe RESe NOIE PNK=96, 7 #Pe

IN THE PACIFIC NORTHWEST, RED ALDER HAS INVADED MANY
CUTOVER AREAS WRICH ONCE SUPPCRTED DCUGLAS-FIR. AS THE
SUPPLY OF RED ALDER INCREASED, MORE USES WERE FOUND AND
RED ALDER BECAME MORE VALUABLE. THIS NOTE MEASURES THE
PRESENT RED ALDER RESOURCE AND SUMMARIZES ITS PRODUC-
TIONs MARKETING, AND FUTURE PROSPECTS.

TIMBER MANAGEMENT

BARRETT, JAMES W. 04 69057
LAOP-TREE THINNING DF PONDEROSA PINE LN THE PACEFIC
NORTHWES T
U.S.0sAe FOREST SERV. RES. NOTE PNW-100, 13 PPes ILLUS.
THREE PACIFIC NORTHWEST CROP-TREE THINNING STUDIES IN
PONDEROSA PINE SHOWED THAT DIAMETER GRCWTH WAS SUBSTAN-
TIALLY INCREASED BY CUTTING ALL TREES NETHIN 5°'T0 8 FEET
OF THE CROP TREE AND HARVESTING THE MATURE OVERSTORY .

BRIEGLEB, PHILIP A, 01 69070
THROUGH CORRELATEQ FORESY US

IN 'CREATIVE CONSERVATION.® MWEST. FCREST. AND CONSERV.

ASS. MEETING PROC. 1968, PP. 20-24.
HIGHL IGHTS VALUES OF VARIOUS FOREST USES. GIVES EXAMPLES
OF CORRELATING SEVERAL USES ON THE SAME AREA, AND PRO-
POSES AN APPROACH TO COOROINATING USES THAT MAY NOT BE
COMPATIBLE ON THE SAME AREA.

#STRAND, ROBERT F,., AND MEILLER, RICHARD E. 10 69133
DOUGLAS=FIR GROWTH CAN BE INCREASED, REPORT_FROM PACIFIC
NORTHWEST SHOWS.

FOREST IND. 9¢6(11), PP, 29-31l.
DISCUSSES CURRENTLY AVAILABLE INFORMATIGN AND RESEARCH
IN PROGRESS. SUGGESTS WORK NEEDED FCR BETTER DECISIONS
ON FOREST FERTILIZATION.

WATER

BERNDT, He Wey AND FOWLER, We B. 02 69004
RIME aND HDARFROST LN UPPER-SLOPE FORESTS CF EASTERN
WASHINGFON.

1. FORESTe 67y PPe 92-95, ILLUS.
HOR1ZONTALLY INTERCEPTED MOISTURE--RINME AND HOARFROST—-
WAS STUDIED IN A LODGEPOLE PINE STAND. RESULTS SHOW
THAT THIS GENERALLY UNMEASURED SUPPLEMENTAL PRECIPITA-
TION AMOUNTS T0 CoC5 TO 0.06 INCH OF MOISTURE EQUIVALENT
PER DAY DURING PERIODS OF ACCUMULATICN AND COULD CONTRIB-
UTE AS MUCH AS 3 TO 4 INCHES TOTAL MCISTURE IN AN
ENTIRE WINTER.

FRECRIKSENs Re Lo 12 69175
A _BAYTERY POWERED PROPORTIONAL STREAM WATER SAMPLER.
WATER RESOURCES RES. 5, PP. 1410-1413, ILLUS.
A PUMPING SAMPLER WAS DESIGNED AND TESTED TO ESTIMATE
MEAN CONCENTRATION OF CONSTITUENTS CARRIED IN STREAM
WATER OVER A PERIOD OF DAYS OR WEEKS. ANNUAL
CONSTITUENT YIELD CAN BE CALCULATED FROM MEAN PERIODIC
CONCENTRATION.
KLOCKs Ge Doy ®BOERSMA, Loo *¥WATTS, Do Goo AND 1 69177
*BROOKSy Rs He
AIN TH PERFORAT AST N
AGRON. J» 61(1), PP, 56-58, ILLUS.
THE FEASIBILITY OF PLACING PERFORATED PLASTIC TUBING
AT SHALLOW DEPTHS AND CLOSE TOGETHER TO IMPROVE
DRAINAGE CONDITIONS ON A PLANCSOL IS EVALUATED. (NO
COPIES AVAILABLE}
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LEVNG, AL, AND ROTHACHER , JACK. o8 69132
INCREASES TN MANIMUM STREAM TEMPERATURES 2FTER SLASH BURNING
M A SMALL EXPERIMERTAL wATERSHED.
USDA FORESY SERV. RES. NOTE PRW=114, ‘7 PPy, [LLUS.

THE FIAST YEAR AFTER SLASH WAS AUANED CH A 237-aLRE
CLEARCUT WATERSHED IN THE CASCAGE RANGE OF DOREGON,
AVERAGE MAXIHLM WA TER TEMPERATURES 1MCRESSED 13 DEGREES,
14 DEGREES, AND 12 DEGREES F, BURING JUNE, JuLy, anD
AUGUST. A MAXIMLM STREAM TEMFERATURE CF T3 OEGREES F.
PERSISTED FOR 3 MOJLRS ON A DAY IN JULY,

LOPUSHINSKY, WILLIAM, 02 69024
A _PDRTABLE APPARATLS FOR ESTIMATING STOMATAL APERTURE_ 1
COMIFERS, (ABSTR.)

NORTHWEST SE1. 43411, PP. 39-3D. (NC CCPIES AVAILABLE)

LOPUSHINSKY, WILLIAM. 04 69078
A PORTAGLE APPARBTUS FUR ESTINATING SUCHATAL APERTURE [N
CON1FERS.

PACIFIC NORTHWEST FOREST AND RANGE EXP. STAs, 7 PP.,

1LLus,
THE DESIGN AND USE OF & COMPACT, PCRTABLE APPARATLS FOR
ESTIMATING SYTOMATAL APERTURE IN CONIFER NEEDLES 8Y A
PRESSURE-ENFILTRATION METHOD [S DESCRIBED. RESULTS OF
A TEST W1JH DOUGLAS-FIR AND, SEVERAL ETHANDL-WATER
MLXTURES SHOWED THAT A 50- YD 60-PERCENT ETHANDL=IN-
NATER SOLUTION wAS TME BEST INFILTRATICN £LUED. &
TRANSP[RATION TEST WiTH PONDEROSA RFINE AND A 57-PERGENT
ALLOHOL SOLUTION SHOWED THAT THE STCMATA CAN 8E CON-
SIDERED FULLY OPEN AT AN INFILTRATICN PRESSURE OF 10
FeSule OR LESS) AND ESSENTIALLY CLOSED AT 40 Po.§.tf.

LOPUSHINSKY, WILLIAM. 12 89188
MATEL CLOSURE 1N CONIF SEEOLINGS IN R NS LEAF
MOLSTURE STRESS,

B80T GAZ. 130, PP. 258-263, TLLUS,.
WATER CONTENT AND MOISTURE STRESS CF FOLIAGE ascacrarep
WITH STOMATAL CLOSLRE WERE DEYERMINED FOR SEECLINGS OF
PONOEAOSA PINE, LODGEPQLE PINE, GRAND FIR, DOUGLAS-FIR
AND ENGELMAMN SPRUCE SURJECTED To SCIL DROUGHT. N THE
FIRS, DECLINE I[N THANSPIRATION WAS ACCCMPANIEL BY &
RELAVIVELY SMALL DECREASE [N STOMATAL AFERTURE
SUBGESTING S{GNIFICANT MESOPHYLL RESISTANCE FO
TRANSPIRATION. AT STOMATAL CLOSURE, THERE WAS LITTLE
DIFFERENCE BETWEEN SPECIES |A NEEDLE RELATIVE TURGIDITY.
THE LOWEST IwiG MO STURE STRESS INDICATED A GREATER
STOMATAL SENSITIVITY TO INCREASING LEAF WOISTURE STRESS.

MINORE, OON, 07 69164
YELLOW SKUNK~CABBAGE ['LYSICHITUM AMERICSNUN'_HULT AN 5T,
JOHN)--4&N INDICATOR DOF ¥ATER-TABLE NEFTH,

ECOLOGY 50, PP, 737-739, TLLUS.
SKUNK-CABBAGE DENSITY AND PETIOLE LENGTH VARY WITH
AVERAGE WINTER WATER-TABLE DEPTHS IN COASTAL CREGON.
SLOUGH SEDGE {*CAREX OBNUPTA® BAIL.) GROWS WITH SKUNK~
CABBAGE WHERE WINTER WATER TABLES ARE ABOVE THE SOIL
SURFACE,

WOOD UTILIZATION

ANONYMOUS , 05' 69089
CENTER'S JESUF wOOD COLLECTION FEATURED CN_RAQIC
THE CENTERF1ECE, WEST. FOREST. CENTER NEWSLETTER, PP, 1-2,
ILLUS. (QUOTED FROM RADIO TALK GIVEN BY CHARLES J,
NEWLON, NO COPIES AVAILABLE)

BOLLENy, W. B.y AND LU, K, C. 08 69128
QOUGLAS=FIRk BARK fa ] QuF H_IK Tw CR SCILS,
UsHad FOREST SERV. PES., Pap, PAH-A%, 12 Af., |LLUS.

PURIFLED DOUGLAS~FIR BARK TANNIN EQUIVALENT TO THE
AMOUNT IN A 2-INCH BARK MULCH WAS ADDED TO THWO WIDELY
DIFFERENT SOILS IN THE LABORATORY. ABOUT 22 PERCENT OF
THE TANNIN DECOMPOSED IN 18C DAYS. SOIL MICROFLORA
GENERALLY INCREASED., NITRATE PRODUCTICN WAS SLIGHTLY
DECREASED IN THE PRESENCE OF TANNINS, DOUGLAS-FIR BARK
ADDED TO SOIL APPEARS HARMLESS FROM THE STANDPOINT QF
ITS TANNIN CONTENT.

BOLLEN, W. B, 0z 52098
PROPERTILS OF TREE BARKS IN RELATION TC THEIR AGRICULTURSAL
UTILIZATION,

UeS-0aAs FOREST SERW. RES, PAR, PNW-T7, 36 PP., ILLUS,
MILL IDNS DF TONS OF TREE BARK ARE FRCGCUCED ANNUALLY BY
THE WOOD PRODLCTS INDUSTRY CF THE PACIFIC NORTHWEST,
MOST OF THIS MAVERIAL I$ DISPCSED CF BY BURNING WHICH
CREATES A MAJOR SOGURCE OF AIR POLLUTICN. PHYSICAL AND
CHEMICAL PROPERTIES OF THE BARK OF MAJCR TREE SPECIES
OF THE PACIFIC NORTHWEST SUIT THIS MATERIAL WELL FOR
AGRICUL TURAL USES~-MULCHING, SOIL CCNDITIONING, DRAIN-
AGE IMPROVEMENT, ANIMAL BEDDING, ETC.
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*EMERY, A. F., AND CARSON, W. W, 12 69157
EVALUAYION QF_USE OF THE FINITE ELEMENT METHOD N
COMPUTATION DF TEMPERATURE.

AMER. S0C. MECH, ENGe PAP. NO. 69-WA/HT=-38, 9 PP,,

ILLUS. (COPIES AVAILABLE ONLY FROM THE AMERICAN

SOCIETY OF MECHANICAL ENGINEERS, 345 E, 47TH STes

NEW YORK, N.Y. 10017}

HALL, J. BLFRED, 09 69141
YHE PULP AND PAPER INDUSTRY ANG THME NORTHRWEST,
PACIFIC NORTHREST FOREST ANG RAAGE EXP. STA., 61 PR,

THE PULP AND PAPER TNDUSTRY OF GREGON AND WASHINGTDON 15
OF GREAT ECUNOMIC IMPOATANGE. |T AMOUNTS TQ ABOUT 1%
PERCENT OF NATIONAL PRODUCTION AND A SUBSTANTIAL FART 0OF
THE TOTAL ECONUMY OF THE NORTHMEST.
PROBLEMS OF WATER AND AIR PCLLUTION ARE HEING ATT ACKED
SUCCESSFULLY ANDy wITHIN TECHNOLOGICAL LIMLTAT IONS .
SOLVED.
RAW MATERIAL SUPPLIES FOR PROSPECTIVE DOUBLING OF
CAPACITY DEPEND UPON BETTER USE OF LOGGING WASTE, IM~
PROVED MANAGEMENT OF SECOND-GROWTH STANDS, AND USE OF
UNUSED SPECIES,

HEEBINK, T. B. 05 69087
THE FIELD MEASUREMENT OF SOUND ENSULATICN.
SOUND AND VIBRATION,  VGL. 2{51, PP, 18-22, JLLUS,

A RESEARCH TEAM [N SEATTLE, WASHINGTCN, STUDYING SOUND
INSULATION OF APARTMENT WALLS AND FLOCRS, HAS DEVELOPED
A SUCCESSFUL METHOD OF TEMPCRARILY SHIELDING THE SPECT~
MEN AS REQUIRED BY THE AMERICAN SOCIETY OF TESTING AND
MATERIALS. THE SHIELDS DEVELCPED ARE PORTABLE, REUSA-
BLE, AND EFFECTIVE WITHOUT DEFACING OR MARRING THE
WALLS OR CEILINGS.

HEEBINK, TOM B., AND ®LALOLCHE, E, G. 02 49031
A _LADIBATORY DEVERMINATION OF SCUND TRANS¥]SS[ON £LASSES
FUR ELEVEN PARTY WALL CCNSTAUCTICNS,
SIMPSON TIMBER (O RES, DEP. REP. 149, 27 PP. PLUS
APPENCIX, ILLUS. ICDPIES AVAILABLE CKLY FROM SIHPS N
TIMBER CO., RESEARCH CENTER, REGMOND; WASH. |
THE SOUND [NSLLATION PROPERYIES OF 11 WOOO=-FRAMED WALL
CONSTRUCTIDNS WERE EVALUATED IN AN ACCUSTICS LABORATORY ,
SEVEAAL VARTABLES WERE INCLUDED, MCST CF WHICH INYCLYED
1/2-TNCH SOUND DEADENING BCARD.
WHEN GYPSUM WALLBOARD WAS ATTACHED TG THE 1/2=INCH SOUND
DEADENING BOARD WITH VERTICAL BEADS QF ADHESIVE, MIDWAY
BETWEEN STUDS, OR WITH 6-INCH STRIPES CF ADHESIVE AROUND
THE PERIMETER OF THE GYPSUM PANELS, RESULTS WERE ABOUT
EQUAL AND WERE CONSIDERABLY BEVTTER THAN ORDINARY
NAIL ING.

KNUTSON, DONALD M. 02 69023

A TECHNIQUE FOR _ESTIMATING RELATIVE NUMBERS CF BACTERIA IN
WOO0D SAMPLES., (ABSTR.)

NORTHWEST SCI. 43(11, P. 38, (NO COPIES AVAILABLE}

PACIFIC NORTHWEST FOREST AND RANGE EXP. STA, 01 69006
POCKET GUIDE TO THE IMPROVED GRADING SYSTEM FOR PONDEROSA
PINE AND SUGAR PINE SAW L0OGS IN TREES.

52 PP.y ILLUS,
(OREGINAL PUBLICATION WAS AUTHORED BY EDWARD M., GAINES
AND PUBLISHED IN 1964 BY PACIFIC SCUTHWEST FOREST AND
RANGE EXP. STA., BERKELEY, CALIF. THIS 1969 EDITION IS
REPRINTED WITH NO CHANGE IN TEXT,}

WOOCFIN, RICHARD 0., JR. 01 69001
ZPIRAL_GRAIN PAYTERANS tM COAST GEUGLAS-FIA.
FOREST PRAD. J, 19, PP, 53-80, [LLUS.
SPIRAL GRAIN MEASUREMENTS WERE MADE CN VENEER SAMPLES
FROM 1,845 DOLGLAS-FIR PEELER BLOCKS, THE PREDOMINANT
SPIRAL GRAIN PATTERNS WERE IDENTIFIED.
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