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Director's Report

What is the future of Oregon's forest
industry? How will that future affect
Oregonians?
Those are just two of many
questions addressed in a major report

published in 1976 by the Forest Research
Laboratory. Focusing on timber resource
issues, "Timber for Oregon's Tomorrow"
comprehensively analyzes current use and
management of the state's forest resources. In

addition to growth and current harvest,
several projections were made to identify
possible changes in future harvest rates, with

their corollary impacts on Oregonians and
the state's economy.
And significant impacts these are!
Processing the forest harvest currently

provides one-fourth of the state's revenue
from corporate income taxes and 42 percent

of the state's manufacturing employment.
Just the 80,000 jobs in lumber and paper
have a payroll of almost one billion dollars.

Oregon counties, in addition to receiving
$35 million in property tax revenue from
private timber and forest lands, receive
one-third of their total income from timber
sales on federal forest lands. And 30,000
Oregonians are themselves private forest
owners. So the use and management of

Oregon's forests affects us all.
Our study, "Timber for Oregon's
To morrow," provides Oregonians with

decisionmaking information on our most
valuable

natural resource.

To the

State

Board of Forestry, it provides the basis for
developing a state-wide program to increase
forest benefits and productivity. To local
governments, it offers a view of their

individual prospects for
forestry-industry-related income, labor, and
population growth or loss. The study
1

and raised Oregon timber values. Our new

provides legislators and state agencies with
information critical to the regulatory, taxing,
and development decisions they are making.

structural designs also
assure stronger wood wall and floor systems
from the same amount of wood.
Similarly, by discovering a new way to

research-generated

And it provides the forest industry with
clear information on resource trends and
forest productivity, as well as the location of
future timber supplies and opportunities to

lengthen the service life of Oregon poles,

expand those supplies. To all, the study

pilings, and wood foundations, our research
on wood preservatives has increased their

outlines problems and opportunities.

value.

Until recently, the high cost of
harvesting small trees and the environmental

The study points out some trends that
can be changed, suggesting how and by how
much, while it identifies other facts and
trends that cannot be changed. It notes
communities with opportunities for
economic growth and others where the
available options can only help reduce
anticipated losses.

problems associated with logging on steep
slopes have prevented the forest industry
from thinning many young stands. Research
with light cable yarding systems appears to

be developing a new system that will be
both economically and environmentally

This major study of 1976 identifies
some of the major options now available.
Other research we are conducting seeks to
identify new options and improved
opportunities. In fact, the primary target of

viable, thus immediately expanding timber
supplies. This research will soon enable
owners of young forests to use rather than
lose the small

research by our Forest Research Laboratory
is better forest-related opportunities and
options for all communities and all
Oregonians. Throughout this bulletin we

Accelerating Forest Growth

While some research stretches current
timber supplies, other Laboratory research
will increase the value of future harvests by
discovering ways to make Oregon's forests
grow better trees faster. For example,
because Laboratory research has improved

report progress on specific studies, but in
the following paragraphs

the

ways

I

trees that now are being

crowded out and lost to rot and decay.

will summarize

our research improves

opportunities for Oregonians to benefit from
their forests.

nursery
practices and
planting-site-preparation techniques, brush

covers less acreage and fewer years are lost
regenerating forests after harvesting or fire.
We've also developed better ways to protect
seedlings from rodents and competing brush.
Forestry activities are more effective because
of this knowledge and these improved

Stretching Timber Inventories

In effect, research can expand current
timber inventories. Our research has done so.
Several of our past studies have
disclosed ways to manufacture more

products from the same level of timber
harvest; other studies have shown how to
raise the grade and value of the products

practices.

Our research on improved sources of
tree seed and selection of superior seedlings
lies behind the fast-growing young stands on
many Oregon forests today. These studies,
and those on new hybrids, promise further
progress for the future.

being manufactured. Such discoveries are
now bringing Oregonians higher timber
values and more income, jobs, and tax

revenues, while getting more products to the
nation's consumers.
For example, recent Laboratory

We know that the growth rates of

research on the strength of utility-grade
studs in residential wall systems prompted

young forests are affected by tree spacing,
by early thinnings, and by soil compaction

to
change its position and accept this grade of
material for home construction. This action
simultaneously lowered house building costs

associated with certain logging methods. Our
cooperative research is providing more
specific and reliable bases for predicting the

the

Federal

Housing

Administration

amount of these effects. In turn, such data
2

enable

forest

owners

and

A recent study suggested ways to
reduce the energy used in one Oregon veneer
manufacturing operation by 30 percent!

operators to

accelerate more efficiently the growth of
their young forests and thus increase the
value of their future harvests.

Another study identified and compared the
energy requirements of three alternative

Protecting the Forest Environment
Research cannot reduce forest damage

logging systems, thus providing practical

planning guides for those who are laying out
public timber sales, as well as for those who
are doing the logging.
Earlier Laboratory research provided
information that enables Oregon mill owners

by insects, diseases, or rodents, nor can it
eliminate stream siltation or prevent erosion

or loss of soil nutrients. But research can
identify how to do so. And when research

to evaluate the potential of various wood

discovers more efficient ways of preventing
such losses and forest owners and managers
follow these techniques, then research results
directly increase forest benefits.
For example, research described in this
report outlines new and better practices for
improving bird and wildlife habitat in
Do u glas-fir stands, for preventing

soil-nutrient
controlling

the

from wildfire,
tussock moth, and

losses

and bark residues as new sources of energy.
Another study estimated the availability and
costs of present and future supplies of wood
residue in areas tributary to Eugene, and
provides further bases for decisions on new
energy-generating sources.

to

for
for

The Laboratory's research will continue
new and better ways of

discover

extending current timber inventories, thus

reducing destruction of young pine and fir

making them more valuable. Simultaneously,

from three root-rotting fungi.
Another study suggests new techniques
for recreation management to reduce
conflicts between user groups, thus
expanding forest recreation benefits.
Our engineering research has proposed
new ways to reduce logging-related soil
compaction and erosion, and we have

we will be defining new ways of growing
better trees even faster for more valuable
future harvests. We are developing better

stream siltation.

new ways to both capture and conserve

ways of protecting Oregon's forests, so these

forests will continue to provide the living
environment that is the pride of Oregonians,
with expanded recreational opportunities,
more scenic values, and high-quality
waterall this while perpetually renewing
the timber supply. We will continue to seek

developed guidelines so managers can
determine the most efficient ways to avoid

the management and use of
Oregon's greatest natural resource.
energy in

Extending Energy Supplies

The research of your Forest Research
Laboratory is a productive and high-priority
element in Oregon's program to make forests
ever more valuable to Oregon's people.

Research similarly points to new ways
of conserving energy in growing, harvesting,
and processing forest products.

Carl Stoltenberg
Director
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Forest Engineering
streams, the spawning gravel. Bob Beschta

Environmental Impact of Timber Harvesting
Sediment is the major nonpoint-source
pollutant from forest operations in mountainous terrain. Many watershed studies have been

leads a study supported by Weyerhaeuser and
the Water Resources Research Institute aimed

at answering these questions. He has been
monitoring sediment levels in undisturbed
streams to determine natural or background

conducted to quantify the amount of sediment produced from various types of harvesting and road construction. Yet almost nothing
is known about how sediment is transported

levels. Results show that the natural variation

in sediment, turbidity, and bed load is extremely large when comparing several storms,

in forest streams, where it goes, or what its
impact is on that all-important zone in forest

often as high as 100 fold at any given flow.

4

But definable patterns are evident during any
one storm. This is a very important result for
those attempting to monitor forest operations
or write regulations for their control.
Buffer strips have often been prescribed
to protect forest streams during timber harvesting and, in many instances, they contribute significantly to stream protection. In

other instances, buffer strips may create
substantial environmental problems if poorly
designed or managed. Froehlich leads a proj-

ect to identify the important factors to be
considered in prescribing buffer strips along
streams in harvest units. A survey of 78 buffer
strips revealed that about 30 percent suffered
significant loss from blowdown, logging damage, insect attack, disease,

or sun scald.

Blowdown is the most common problem and
one of the most difficult to predict.
Hank Froehlich leads a project financed

by the U.S. Forest Service and Bureau of
Land Management that focuses on the prob-

lem of soil compaction from ground-based
harvesting systems and its impact on tree
growth. During the past year, he examined
soil compaction in areas logged by lowground-pressure vehicles and found that substantial reductions in soil compaction occur
with these machines compared to harvesting
with conventional tractors and skidders. He
also compared tree growth on soils compacted
by tractors during thinning with tree growth
on uncompacted sites in thinned stands. The
reduction in growth in young Douglas-fir on

individual trees averages 30 percent; for a
stand, this averages about 10 percent reduction in growth. Hank and Edward Aulerich
are working on a study aimed at reducing soil

compaction and stem damage by strict control of skid trail placement and use. They are
measuring soil and tree damage and evaluating

the impact of pulling extra winch line on
logging costs. This study will provide loggers

with a better understanding of alternative
costs and benefits of more stringently controlled tractor harvesting.

Timber Harvesting Technology and Planning
Research on timber harvesting technology and planning provided important results
for forest engineers and loggers during 1976.
Aulerich led a study designed to improve the
5

terrain. Studies of the system of forces in the

lines, support trees, and anchors provided
important information for rigging and safety.
Dennis Dykstra evaluated the problem of

delays in yarding, an important source of
increased logging costs. His study, financed by

the U.S. Forest Service, provided the first
formal, in-depth assessment of delays and
described a method to help loggers better
estimate the magnitude of the delays and
identify the source of problems.

Dykstra also developed a method for
optimally designing cutting units for cable
harvesting. The method utilizes computer
analysis techniques to test the feasibility of
harvesting each parcel of timber within the
planning unit, given various landing placements, timber types, environmental constraints, and harvesting equipment. The

efficiency of thinning young stands using
skylines. He compared the costs of yarding

using a conventional skyline with the costs of
yarding using an inexpensive single-drum
winch to bunch logs under a skyline road and
then swinging them with a conventional
yarder. Substantial savings occurred from the
pre-bunch and swing technique because the
large yarder is not used to yard logs laterally
to the skyline corridor, a time-consuming and
costly operation.
Aulerich and Penn Peters teamed up to

study a new method of thinning on steep
ground using skyline systems. This method
utilizes multiple spans with intermediate supports between the yarder and the tail tree to
keep the skyline suspended above the ground,
much like a ski lift. The study, supported by a

cooperative grant from four timber companies, utilized a Koller carriage provided by
the Koller Company, Kufstein, Austria. This
carriage for yarding small timber is specifically designed to pass over intermediate supports. Daily production shows that this is an

efficient way to thin young stands on steep

program optimizes harvest unit configuration
by assigning to each landing a combination of
timber parcels that maximizes net revenue.
Other studies underway will also contribute to a better understanding of timber
harvesting technology and environmental impacts. We are also studying:
Alteration of wind movement through
thinned stands and clearcuttings and the
impact on blowdown.

Alteration of slope stability by construction of roads in steep, forested terrain.
Rates and magnitude of natural slope
movement in unstable terrain.
Natural reaeration of oxygen-depleted
water in steep, mountain stream channels.
Estimation of frictional resistance on

logs being yarded with cable systems as a
means of improving predictions of cable
loading.

Prediction of production rates for selfloading log trucks under a variety of operational conditions.

The environmental impact of timber
harvesting and road construction is a major
concern of forest engineers, loggers, forest
land owners, and the general public. Research

the Department of Forest Engineering
during 1976 provided information that will
help reduce environmental problems associated with timber harvesting and identify the
in

costs of environmental protection.

Forest Management
As the first step in any reforestation project
on such lands, vegetational control is essen-

The development and maintenance of
highly productive forests for multiple-use
objectives

are

primary

tial. An important method of control

of recent
policy decisions and legislation at federal
goals

Herbicides, when properly applied in
accordance with label restrictions, can be

and state levels. The research program in
forest science is directed toward similar
goals through the development of systems

effective in site rehabilitation. Mike Newton,
assisted by Joel Norgren, prepared a manual,

that maximize forest productivity and
enhance the quality of the forest

"Silvicultural Chemicals and Protection of
Water Quality," under a contract with the

environment on both private and public

lands

in

include

Oregon.

Specific

study

Environmental Protection Agency. This publication is a comprehensive review of forestry
uses of chemicals, principles of toxicology as
related to chemicals registered in forestry, and
behavior of chemicals on forested watersheds.
Recommendations were made for maximum

areas

forest regeneration, tree
improvement, forest protection, and
young-growth management.
Regeneration

allowable concentrations of fertilizers and
pesticides in forest watersheds, with guidelines for meeting water quality and silvicul-

The reforestation requirements of Oregon's Forest Practices Act, the critical regeneration problems being experienced on the
highly important commercial forest lands of

tural objectives.

Southwestern Oregon, and the major thrust of
a new federal reforestation program emphasize the importance of effective reforestation
systems, particularly those suitable for difficult planting sites.
Four years ago, a departmental goal was

adopted that set into motion the production
of a reforestation manual to cover the state of
the art in all aspects of reforestation planning
and practices. This timely publication is in

press and will soon be available to guide
regeneration foresters at a time when operational reforestation programs are rapidly increasing. The publication represents the ef-

forts of forestry extension

is

through the use of herbicides.

specialists,

reasearch scientists of our laboratory and of
the U.S. Forest Service, and public and
private regeneration foresters under the lead-

ership of faculty members.
Rehabilitation

Recent surveys have shown that hundreds of thousands of acres of commercial
forest lands are not producing timber because
of excessive competition from weed species.
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Newton also conducted tests of new
herbicides to control brush and grass and
assessed their ecological impacts. Aerial appli-

Western hemlock can be planted within

its natural range with less site preparation
than is needed for Douglas-fir, and in high

cations of glyphosate and ammonium ethyl
carbamoyl phosphonate (AECP) have given
excellent control of deciduous brush commumties previously found resistant to control by
available herbicides. The new herbicides are
comparable in cost, but both are about twice
as expensive as 2,4,5-1'. AECP is selective in
the deciduous woody species controlled.
Glyphosate is effective on all green vegetation, other than conifers and a few evergreen
shrubs. Tests will continue to determine the
minimum amount of chemical that will meet

rainfall areas may grow faster than Douglasfir. An experiment by Newton on two adjacent areas, one treated by brown-and-burn
and the other aerially sprayed, demonstrated
that hemlock wilding seedlings grew very well

reforestation objectives and also requirements
for wildlife forage.

in diameter.

under the residual shade left by the aerial
spray, but on the brown-and-burn site the
exposure to direct sunlight caused greater
seedling damage. The reforestation strategy
on the Coast Range sites is to control vegetation and rodents, plant large seedlings, then
fell any residual alders more than four inches
Nursery Conditions
Superior seedling production is the goal

of any forest nursery. Joe Zaerr and Denis
Lavender have been working with the staff of
the Dwight L. Phipps State Forest Nursery at

Elkton on seedling dormancy to improve
quality. Irrigation scheduling and wrenching
are two techniques that help to induce early
fall dormancy in nursery-grown seedlings.

Lavender and Zaerr report that both techniques are effective in stimulating seedlings to
enter dormancy and even more effective when

in combination. Laboratory tests were conducted on the seedlings grown at the Elkton
nursery. After receiving combinations of
wrenching and irrigation treatments, seedlings
were stored for three weeks, planted in pots,
and placed in a growth chamber. Wrenching

was most effective, with only 10 percent
mortality compared to 46 percent mortality
for the nonwrenched trees. Reduced irrigation

late in the summer induced early dormancy
and resulted in less mortality than with
normal irrigation, but over-irrigation delayed
dormancy and resulted in increased mortality.

Field testing of the same seedlings will be
completed and reported by early next fall.
A study of the physiology of dormancy
of containerized western hemlock grown

under controlled greenhouse conditions by
Eric Nelson and Lavender has shown that a
combination of a short photoperiod, warm
temperature, and a moderate moisture stress
is the most effective environment to initiate
dormancy in these plants. Such information is

Sensitivity of Douglas-fir seedlings to herbicides
through a full production cycle for bare-root stock
in silty-clay loam. Only herbicides with potential for
safe weed control at some season were considered.
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cold storage unless they had been dormant for
several weeks before storage.
Root pruning of Douglas-fir seedlings to

DOUGLAS-FIR PHENOLOGY
0

be planted in the Coast Range of Oregon is
being studied by Richard Hermann and Lavender in cooperation with the Siuslaw National Forest. Two-O and 2-1 seedlings were
root pruned to 4, 7, 9, and 11 inches and then
outplanted on different sites during the win-

ter and spring of both 1975 and
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western hemlock seedlings was measured
throughout the year by Zaerr. The highest
RPC was observed in January through March.
Storing wildings reduced their RPC, but storing
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Survival and growth were not hindered by
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nursery stock did not reduce the RPC in

the fall. Field survival seemed to be accounted
for in part by the level of RPC of the seedling
at the time of transplanting.
Weeds are the greatest single biological

obstacle to the production of high-quality
nursery stock in the Pacific Northwest, according to a study by Newton and Hermann.
Weeds kill seedlings, serve as alternate hosts
for diseases, increase lifting costs, and seriously downgrade the surviving stock. Control
of nursery weeds through the application of

herbicides was the goal of this study. The
figures shown illustrate the sensitivity of
Douglas-fir seedlings to various herbicides, the

relation between phenology of Douglas-fir
and safe use of the herbicides, and recommended times of application and expected
periods of control.

Recommended times of application (dotted part of
bar) and periods of expected weed control for 12
herbicides in Douglas-fir seed beds. Diagonal shading

indicates additional period of probable safe use if
weeds demand. Bricked areas of the bars indicate
periods of probable safety.
Herbicides are:
1. 2,4-D, 2,4,5-T, and glyphosate
2. Velpar, atrazine.
3. Pronamide.

4. DCPA and diphenamid can be applied
anytime within period to provide 4-12 weeks
control.
5. Simazine.
6. Propazine.
7. Methazole (do not apply during emergence).
8. Paraquat (never apply to emerged seedlings).
9. Glyphosate-simazine mixture.

In forest stands at the dry end of the

Seedling size is an important considera-

moisture spectrum in the Douglas-fir Region,
underplanting appears to be a good regeneration method. Douglas-fir seedlings planted in
heavily thinned or shelterwood-cut stands not

tion when planting sites are subject to the
rapid regrowth of competing brush after
control treatments. Newton, working on Ore-

gon Coast Range sites, found that 20-inch
seedlings (1-2 stock) were from one to two

only survive, but thrive for several years.

years ahead of bed-run 2-0 seedlings, and were

Planting immediately after removal of over 60

four years ahead of 1-0 containerized seedlings five years after planting. On severe test
sites, the cost of reforesting with large transplants resulted in the lowest total cost per
living tree at the time it reached 4½ feet in

before the soil is re-occupied by competing

percent of the stand basal area allows the
underplanted seedlings to gain a foothold
roots.

On more moist sites where western
hemlock may be more productive as a stand
than Douglas-fir, a shelterwood system can be
instrumental in saving advanced regeneration
of hemlock. Shade provided by the crowns of

height. He also observed that additional benefits accrued from lower requirements for
plantation maintenance and the potential of a
shorter rotation without sacrificing total
yield. He also noted that the size advantage of

residual trees reduces the shock to shadetolerant hemlock. Because their leaves devel-

the large transplants continued to increase
with time. Advantages were the greatest
where weed and animal pressures were the

oped in only about 3 percent of full daily
sunlight, they are not capable of controlling
water loss when fully exposed. After three or
more years of exposure to about 25 percent
of full light (an effect that can be achieved by
removal of 50-70 percent of the stand basal

heaviest, and on slopes over 30 percent.
Harvesting Methods and Regeneration

Recent concern for esthetics and environmental degradation has lead to investigations of harvest methods other than clearcutting. William Emmingham has studied the
problems of obtaining adequate regeneration
under these alternative systems.

area) the small trees develop a new set of
sun-adapted needles, and the overstory can be
removed.

In both of the above examples there
remains a problem of injury to the regeneration during removal of the overstory. We hope
that new yarding methods including skyline
systems can minimize this problem.

A difficult planting site on the McDonald Forest in the Oregon Coast Range foothills was used to test reforestation practices.
The site was on a south slope heavily covered
with competing vegetation.
Conclusions from study by Jerome

Chetick and Hermann indicate the type of
vegetation is of primary importance in choosing planting strategies. Grass is more adverse

to the introduction of Douglas-fir seedlings
than is brush. Little additional benefit was
realized by coupling irrigation to herbicide
treatment. Containerized seedlings showed 90

percent survival in grass and 70 percent in
brush. Three-year-old seedlings and transplants had survival rates of 76 and 71 percent
in brush and 44 and 36 percent in grass.
In terms of height, diameter, and weight,
the smaller 3-0 seedlings adapted to their new
environment better than larger 3-0 seedlings.
10

Tree Improvement

Great effort was made the past year by
Kim Ching in planning and executing a seed
source study of western hemlock to detect
the provenances best suited to the western
part of Oregon. Seed will be collected from
Canada, Alaska, Idaho, California, Washington, and Oregon. Growth-chamber study and

tests will complement each other to
reveal the degree and type of variation in
field

terms of many growth characteristics.

Although reliable and rapid tests of
pollen viability have been developed in the
laboratory and the importance of moisture
contents in the pollen in relation to viability
is recognized, practicing foresters do not have

the necessary equipment to perform such
tests. Therefore, Ching has developed a quick

method to determine pollen moisture content. A special type of test paper (Hydrion
Paper Humidicator) is used and the color
changes correspond to the approximate moisture contents that indicate whether the pollen
lots can, or cannot, be safely stored.

Genetic variation between seeds for a
given tree species and environments is an
important factor in a tree improvement program. Genetic variability in natural populations of Douglas-fir has been studied at the
enzymatic level by the techniques of disc gel
electrophoresis. Ching found that allelic frequency differences are statistically significant
among the provenances examined, and by
contrast, variation in genic heterozygosity
exhibited some geographic uniformity or
clinal changes.

The effect of low soil temperatures on
flowering is being studied by Lavender and
Ching. In a laboratory study, Douglas-fir
seedlings that were grafted with material from
mature trees had a dramatic increase in
flowers if subjected to low soil temperatures.

For example, the scion material in 25 of 45
treated seedlings produced flowers, compared
to 1 of 45 for the control scions.
These results and those of previous trials

with girdling, drought, and nitrate fertilization all indicate that plant growth regulators
exported from roots are important in triggering flower production in Douglas-fir.

11
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Young-growth Management

DIAMETER, INCHES
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rapidly than the larger trees in unthinned
plots. Some of the thinned plots soon may
equal or surpass the volume of the unthinned
plots.
The study dramatically demonstrates the
capability of young Douglas-fir stands to grow
in cubic volume when thinned heavily.
Understory cover. A study of understory
cover under a standing crop at five levels of
growing stock at Hoskins demonstrated the

8CONTROL
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changes that occur in understory in young
Douglas-fir stands under management in the
Oregon Coast Range. Berg found three species, salal, hazelnut, and bracken, accounted

for most of the vegetation. Weight of the
vegetation was directly related to thinning
intensity, with the heavy thinning of overstory having the most weight of understory.
Even the lightest thinning showed a dramatic
increase in understory cover.
Snags and wildlife. Silviculturists and the
Department of Fisheries and Wildlife cooper-

ated in a study of snags and their use by
hole-nesting wildlife in Douglas-fir stands.
Steve Clime and Berg found at least 67 wildlife

species, including 35 birds, 27 mammals, 6
reptiles, and 3 amphibians, are dependent on
Hole-nesting birds, which include
woodpeckers, flickers, sapsuckers, nuthatches,
and chickadees, were more numerous in
snags.

stands 200 years and older than in younger
stands. These species concentrated both nest-

ing and feeding upon large, highly decayed
snags. Almost no nesting occurred in stands
12

less than 100 years old. Partial cutting reduced snag densities and the diversity and
number of hole-nesting birds significantly.
Nutrient cycle and fire. Undisturbed
forests thrive principally on recycled nutrients
from decomposed leaves and branches.
Charles Grier has found that uncontrolled fire

has a substantial effect on a forest site's
nutrient status. Large nutrient losses can
occur during wildfires because of high temperatures and winds.

Nutrients are vaporized into the atmosphere and ash is carried aloft by strong winds.

After comparing unburned litter and ash,

Grier found that fire caused a loss of 95

percent of the nitrogen (N), 19 percent of the
calcium (Ca), 31 percent of the magnesium
(Mg), 79 percent of the potassium (K), and 97
percent of the sodium (Na) initially present in
fuels. Total losses from the forest ecosystem,
including the soil nutrient reservoir, were 39
percent N, 11 percent Ca, 15 percent Mg, 35

They interpreted the results as an indica-

tion that productivity of forest soils in the

soil materials and by Ceano thus and other

region covered by the study is not adversely
affected by broadcast burning. If there is any
effect of broadcast burning on the forest soils
on the west side of the Cascade Mountains, it
may be a beneficial one by favoring successional species whose litter contributes nutrients to the soil during the first 10 to 20 years

nitrogen-fixing plants.

after burning.

percent K, and 83 percent Na. The mass of
these losses, in pounds per acre, amounted to
809 for N, 67 for Ca, 29 for Mg, 275 for K,
and 623 for Na. These lost nutrients will be
replaced primarily by the slow weathering of

Active redistribution of nutrients after
the fire caused no changes in stream water
chemistry. Increased nutrient losses (espe-

probably diluted by

Forest Protection
Animals and seeding. Seed-eating mammals, particularly the white-footed deer
mouse, are capable of consuming large quanti-

Knowledge is lacking on long-term effects on soil nutrients and physical properties

ties of seed. In a recent analysis of animal
population and cone crops, Ed Hooven re-

cially sodium) were
increased run-off.

of forest soils when slash is burned under

ported a correlation between seed availability

and population level. The survey shows a

controls that hold temperatures below those
in wildfires. In 1975, 232 soil samples were
collected from 34 plots established by the
U.S. Forest Service in 1947-1953 on clearcuttings in the western Cascade Mountains of
Washington and Oregon to investigate long-

dramatic rise

of 6 times in deer mouse

population the year after a good cone crop
and a rise of three times in deer mice as a
percentage of all seed-eating mammals.
Foresters conducting aerial seeding

term effects of broadcast burning on soil

should realize that control efforts will be
quickly nullified by migrating seed eaters
from surrounding areas. Therefore, seeding
the year after a good cone crop should be
avoided. A better procedure is to determine

properties.
Results of the study, by James Kraemer

and Hermann, did not reveal any significant
differences in nutrient status between soils on
burned and nonburned plots, nor were there
differences in infiltration rates and soil wetta-

the quantity of the coming cone crop, prepare

the site, and direct-seed either the winter of
the good cone crop or the second year after.

bility.
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The area should be prebaited with an indandione anticoagulant 10-15 days before seed-

ing, and the seed should be treated with
endrin. Areas dependent upon natural seedfall
should be baited in the spring and late fall of
the year after good seed production. Because
of the large numbers of seed-eaters, a buffer
strip is advisable.

Reduction of pocket gopher
damage to conifer seedlings is important to
Gophers.

successful reforestation, particularly in southwestern Oregon and in the pine region east of
the Cascade Mountains. Because poison baits
are no longer permitted in controlling gophers,
predators and reduction of food supplies are
the two control methods available to foresters.
Two studies completed during the year were
concerned with detennining the specific feeding habits of the Mazama pocket gopher and
the factors that influenced the local distribution of the northern pocket gopher. The studies
were conducted by Douglas Burton and Robert
Anderson, under the direction of Hugh Black,
in Klamath and Lake Counties in cooperation
with Weyerhaeuser Company.
Burton found that forbs comprised about
58 percent of the vegetative cover in July of
1973 and 1974, constituted 40 percent of the
annual diet, and were eaten most heavily during
the growing season. Grasses made up about 36
percent of the cover in July of 1973 and 1974
and comprised 32 percent of the annual food

consumption. Evidence of gophers feeding
above ground on woody plants such as ponder-

osa pine was found only from December
through April. Burton's conclusions were that
vegetation control, as an indirect method of
controlling pocket gopher damage to conifers,
should be directed at grasses without stimulating the establishment of perennial forbs.

Anderson, in his study of forest habitat
preferences by the pocket gopher, found in
evaluating 19 variables of habitat, that soil
depth, aspect, mean forb cover, and mean
shrub cover were the most important. The
study showed an increase in activity and catch

with increasing elevation and slope, and in
timber types with adequate moisture.
Mountain beaver. The mountain beaver
has created a serious problem in reforesting
high-quality sites in the Oregon Coast Range.

Initial results from a study by Black and
14

Hooven indicate habitat alteration by the

laboratory of Julius Rudinsky

application of herbicides to brushfields, fol-

Douglas-fir beetle and confirmed elsewhere
with the southern and western pine
beetles. This pheromone of the Douglas-fir

lowed by controlled burning, results in an
initial reduction in mountain beaver. Recovery
is rapid as the vegetation recovers.

beetle

identified

was

3-methylcyclohex-2-en- 1-one,

Sheep grazing and reforestation. Sheep
grazing young plantations in the Coast Range
may add 2 years to a rotation. This prediction

with the

or

as

3 ,2-MCH.

The concept of using such a mask as
potential

control

measure

to

a

protect

results from a 1 0-year study of effects of sheep

susceptible timber from beetle attack and

grazing on young plantations in the Coast
Range recently completed by Hugh Black.

thereby prevent a population rise was
tested successfully in the field with the
cooperation of the U.S. Forest Service
and State forestry agencies in Oregon,
Idaho, Washington, and Montana.
Feasibility tests are being continued by
the U.S. Forest Service in Idaho on a
contract with Zoecon Corporation for

Ungrazed trees average 5.4 meters (18 feet) in
height and grazed trees average 4.2 meters (14

feet). Trees grown from 2-1 seedlings were
taller than trees from 2-0 seedlings.
All of the decline in height growth caused

by grazing is a result of the increased time
required to reach about 1 meter (3 feet) in

controlled-release formulations and by the

height. Once the trees reach that height, growth

Institute for possible
use with aggregative

Thompson

Boyce

rates are equal. The delay in time to reach 1

supplementary

meter is about 2 years.
Insects. When insects, such as the Douglasfir tussock moth, cause significant defoliation,

pheromones.
Since the discovery by Rudinsky in 1968

prescribe the proper silvicultural treatment, if
any. Warren Webb has been investigating the

that chirping by the male beetle triggers the
release of the antiaggregative pheromone, the
interaction of sound and chemical signals has
been studied in detail. Particular pheromone

possibility of predicting tree vigor after defoliation. Tentative results show a relation between

bouquets are now known to trigger specific
chirp responses by the male, thus providing a

a projection of the impact is needed to

starch content of defoliated trees and subsequent growth of the crown. Additional analyses are being made to firm up the relation. At
this time, the possibility of predicting growth
loss from a measurement of starch content

NORMAL MALE
I. ATTRACTION

appears to be promising.

The Douglas-fir tussock moth appears to
require bud bursting in close synchronization

with egg hatching to provide tender foliage
until the larvae are mature enough to feed on

2. RESPONSE
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4. COURTSHIP

old foliage. Applications of silvex have delayed

3. JOSTLING

5. COPULATION

bud bursting for up to nine days without
noticeable effect on tree growth. The herbicide
should be applied in the fall.

9 SILENT

Scott Overton, Jim Colbert, and Curtis
White have developed and tested several models

for population dynamics of the tussock moth.
These models will enable decisionmakers to
plan and execute strategies for prevention and
control when conditions warrant.
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Bark beetles have a separate chemical
signal to stop or mask the effectiveness of
their aggregative pheromone, or sex
attractant. This was discovered in the

9 BORING
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9CHIRPS

convenient behavioral bioassay for synthetic
mimics of the beetle chemical signals. Recent
work in collaboration with Leonard Libbey

new generation. Above-ground symptoms
often are lacking in infected trees.

Lewis Roth has been able to limit spread
of Armillaria root rot in young ponderosa pine

and Max Morgan of the Food Science and
Technology Department has resulted in the

by uprooting infected trees. The fungus then

identification of a new male pheromone,

dies from exposure. Infected trees can be
uprooted during commercial thinning of the
pine stands. Benefits from the tree removals

3-methylcyclohex-3-3n- 1-one, or 3 ,3-MCH, an

isomer of the known antiaggregative
pheromone 3,2-MCH. Laboratory and field
bioassay of 3,3-MCH indicates that it has a

include salvage of infected trees, disruption of
the root network that otherwise would support
disease spread, exposure of the fungus to death
in the above-ground environment, destruction

strong antiaggregative effect at higher concen-

trations and evokes the male rivalry and

of the supportive food base of the fungus,

premating chirp at medium concentrations.
Thus, it appears similar to 3,2-Mch, but

desirable stand thinning, and preparation of an
ideal regeneration site. Timber marking guidelines are available for this work. Propriety and
feasibility of removal of infected old-growth
stumps for purposes of sanitation and root rot
control are under study.
Spores of these root disease fungi are not

preliminary results suggest differences in low-

dosage effects and in the sex ratio of flight
response that may indicate a complementary
function for each isomer. Efforts to understand
the communication system of the Douglas-fir

beetle have so far revealed six identified
pheromones and five acoustic signals, and work
with the mountain pine beetle and the western

thought to play an important role in disease

pine beetle has shown that their communica-

artificial inoculation of trees with P. weirii
spores have been hindered by lack of knowl-

spread. Attempts to evaluate this, however, by

tion is equally complex.

edge of the nuclear condition of the fungus and

its mating behavior. Recent work has shown
that hyphal cells have irregular numbers of
nuclei. This unexpected result emphasizes our

Disease

Laminated root rot,

(Poria)
weirii, a destructive disease of Douglas-fir and
several other Northwest commercial conifers, is
Phellinus

ignorance of the biology of this important

transmitted from one tree generation to the

pathogen, but suggests new hypotheses about
spore function. Work on cytology and sexuality ofF. weirii is continuing.

next when roots of young trees on a previously

logged site come in contact with infected
stumps of the preceding stand. Everett Hansen's research suggests management adjustments to reduce losses to the disease may be
possible if the time over which the old stumps
remain infectious can be determined. Excavation of large infested stumps 20, 30, and 50
years old showed that after 50 years the root
rot fungus was largely replaced in the stump
remains by harmless saprophytic organisms.
The root rot fungus, though still alive in the
stump residues, may lose its infectiousness
before its death or replacement by the saprophytes. Inoculation studies to test this consid-

Changes in Public Timber Harvests

Darius Adams is developing better meth-

ods of assessing the impacts of changes in
public timber harvests on markets for softwood

timber products. This is an area of great
concern to Oregonians, as private timber
harvest in the state continues to decline and
public lands provide an increased share of
Oregon's harvest.
He developed an econometric model that
describes the behavior of lumber and plywood

production; consumption and prices in na-

eration are in progress.
Root rot caused by the fun gus,Armillaria
mellea, behaves similarly to Phellinus in that it
also passes from the old-growth stumps of one

tional markets; and timber harvest and stumpage prices in the Douglas-fir, western pine, and
southern pine regions. Under economic conditions similar to those of the early 1970's and an

generation to young trees of the next by

assumed decrease in public harvest of 500

contact among the roots. Both diseases continue to spread among the young trees of the

million board feet, an analysis using the model
estimates Douglas-fir stumpage prices and
16

softwood lumber prices would increase by

Attitudes of the managers had been
thought to vary with factors such as their age,
level and location of professional education,
job location, and their personal preference for
outdoor recreation and camping. This was not

about $10.50 and $2.15 a thousand board feet.

The model has been used to examine
harvest scheduling alternatives for the Forest
Service Timber Harvest Issues Study and to
determine the potential effects of a ban on
clearcutting because of the Monongahela Decision and the harvest on public lands necessary
to achieve price stabilization. These and other
alternatives were reported in 1976 and will be
discussed in upcoming publications by Adams.

true. Differences in attitude, however, were
found between those designated as recreation
managers and others such as specialists in fire
control and timber management. Recreation

managers were more likely to support or
encourage dispersed recreation, such as motorcycle use on roads, than the other specialists.
In general, most managers are inclined to

Snowmobiles and Cross-country Skiing

Interviews conducted near Crater Lake

encourage dispersed recreation activities by
providing safe access, although they would

and Diamond Lake by Kent Downing showed
that snowmobilers generally agree that their
activities and cross-country skiing can coexist
in the same general area. Cross-country skiers
tended to disagree, although on some questions

consider it low priority to provide comfort and

convenience for users. The only instances
where dispersed recreation would be discouraged is when activities might pose a threat to

there was a significant difference between

public safety or the environment.

skiers at Diamond Lake and Crater Lake.

Another finding of this study was that

Tree Growth Is Affected by Close Neighbors

double sampling using a combination of time-

John Bell and graduate assistant Steve

lapse cameras and onsite surveillance was
superior to electric eye trail counters for

Smith have been trying to find better equations
for predicting growth response after thinning in
Douglas-fir. Equations using initial diameter as

monitoring activities in remote areas. The film
also provides information on type of user and
direction of travel, in addition to user counts.

-

a dependent variable explained about 60

percent of the observed variation in periodic
diameter growth. By adding competitive stress

ATTITUDES AGOUT PtETING OTHER USERS AT DIFFERENT LOCATIONS

index (CSI) and the change in this index

SIGNIFICANCE
LEVEL BETWEEN

because of thinning as independent variables,
the explained variation was raised to 80
percent.
CSI is a measure of intertree competition.
Part of this study was to develop an effective
means of estimating average CSI for a stand by
techniques for variable plot sampling. A sampling estimator derived as a function of tree
count was found to be unbiased in predicting
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diameter is then used to adjust the estimator to
the adjusted average CSI.
CSI estimates can readily be obtained by

Dispersed Recreation

Under the direction of Kent Downing,
forest managers from thoughout Oregon and
Washington were interviewed to determine
their attitudes about dispersed forest recreation. The sample included managers from the
Oregon Department of Forestry, the Washing-

this technique from existing inventory data

because the sampling procedures used to
estimate CSI are the same as those traditionally
followed to obtain volume estimates.
Estate Tax Planning

ton Department of Natural Resources, the
Bureau of Land Management, and the U.S.

Chuck Sutherland directed a study of
estate planning among forest landowners in
Clatsop, Clackamas, Polk, Lane, Coos, and

Forest Service.
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Aerial Photography
David Paine and research assistant Roger

Jackson Counties. There were 131 respondents

to a questionnaire that is the basis for the

Rogers have expanded previous research in
photointerpretation on brushlield species to
include using photointerpretation, along with
limited field counts and double-sampling regression techniques, to make regeneration
surveys. In the absence of covering brush,
standard color film on 1:5000 scale photogra-

conclusion that estate tax planning is lacking.
Specific conclusions were:

Forty-five percent of the respondents
probably had an estate tax liability under the
pre-1976 law. Of these, 69 percent had a will.

Among those without an inheritance tax
liability, 57 percent had a will.

When given a list of estate planning
alternatives, 17 percent of the respondents

phy was effective in counting trees planted four

years previously and now from two to three
feet high. A correlation coefficient between

indicated that they had used life insurance as a
planning tool. Less than 10 percent had used

field and photo counts of 0.71 was obtained by

an inexperienced photointerpreter. Correlations of 0.81 and 0.91 were obtained by two

other techniques of estate planning such as
gifts, trusts, or closely held businesses. Only 28
percent of the respondents had actually sought
professional advice for planning estate
transfers.

experienced pho tointerpreters.
Thus far, the best combination of film and

filter for identifying brush species is color
infrared film with Wratten 12 and magenta

More than 80 percent of the respondents requested more information about estate

color-correction filters simultaneously. Addition of a blue color-correction filter likely will

and inheritance tax planning.
A series of extension workshops on estate
and inheritance tax planning was held around

further enhance results by increasing the
density of the blue and green emulsion layers of
the film. These and other combinations of films
and filters will be tested for regeneration

Oregon by Chuck Sutherland and Larry
Streeby during the fall of 1976. Publication of
the results of this study has been delayed by a
change in federal inheritance laws during 1976.
Interpretation of some aspects of the new law is
being sought from the Internal Revenue Service

surveys and identifying brush species during
1977.

to insure the accuracy and timeliness of the
information to be published.
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Forest Products

Progress has been made in advancing
scientific and practical knowledge of wood
products. The unique academic background
is

especially

suitable

for

solving

many

problems by independent, unbiased studies
on basic property values, safety and per-

formance, or limitations of products and
processes. Some studies are aided by special
university capabilities in sampling, data
analysis, and literature surveys. Exchange of

ideas with industrial personnel constantly
renews and extends the knowledge of all,
and work of students in the Forest Research
Laboratory provides experience useful in
their future careers.
Assurance of Product Performance
Pressure-treated poles, piling, lumber,

and timbers constitute a multi-billion dollar
investment that is threatened by decay
fungi, insects, andin marine structures
marine borers. Robert Graham, Theodore
Scheffer, and associated workers showed
earlier that this threat can be met by
fumigants such as vapam, vorlex, and

chloropicrin. Treating wood while in place is
steadily increasing.

For poles, the estimated interval between treatments is 6-8 years with vapam
and possibly 10 years with chloropicrin and
vorlex. These fumigants controlled decay for
two years in pressure-creosoted bulkhead

piles that had been cut off and the tops left
unprotected. The fumigants were almost as
effective in

controlling decay in tops of

untreated piles. The service life of untreated
river piles might be doubled by treating
them with a fumigant and applying a

protective cap.
19

needed. Forty cycles of boil-aging
(ASTM D-3434) predicted bond durability

Initial results show that one year after
treatment, vorlex still prevented attack by
limnoria and shipworms. Green 2- by 4- by
18-inch pieces of Douglas-fir lumber were
treated with each fumigant and installed
together with untreated pieces in the sea at
Newport, Oregon. Other panels exposed at
San Francisco and Los Angeles will be

were

equally well in only one-fifth the time
required by ten cycles of the standard
boil-dry test. Neither the weatherometer

(ASTM G-23-69) nor vacuum-pressure soak
(PS

evaluated after two and three years.
The relative level

1-74) detected gluebonds or marginal

durability.
Durable gluebonds between keruing and
Douglas-fir veneers were produced by

of protection by

preservatives such as pentachlorophenol, ammoniacal copper arsenate, and copper
chrome arsenate, were assessed effectively by

phenolic adhesives of low molecular weight
having a high proportion of combined
formaldehyde. Such adhesives are not
capable of forming durable bonds to kapur

simple bioassay. The assay was undependable

veneers.

Scheffer and J. D. Lew by means of a
with creosoted wood, probably because of

Improvements of Processes and Products

the variable composition of the preservative.
The durability of some creosoted piles

Kraft green liquor pulping of Oregon
woods for semichemical corrugating medium
is being directed by Walter Bublitz. Douglasfir is not particularly suited for this product.

in cool marine waters may decrease as
protective creosote is lost. Tests by Donald
Miller indicate that dense Douglas-fir lost

At normal semichemical pulping yields, a
commercially acceptable Concora strength
could not be obtained without excessive

about 20 percent of its creosote steadily

during eight years of immersion, but wood
of normal density lost none. Verification of

refining. This results in low pulp freeness, of
course, which would reduce paper machine

a density-loss relation would provide another
criterion for in-service quality.
Gluebonds between southeast Asian
hardwoods and Douglas-fir veneer were

speeds.

itive with other semichemical pulps, how-

evaluated by J. D. Wellons and his group.
The

bonds

were aged

and

Other strength properties such as

tensile and burst were adequate and compet-

appropriate

ever.

The fluorescence of pulping waste
liquor also was investigated by Bublitz and
his team. Excellent correlations have been

accelerated tests of bond quality selected,
based on short-term exterior exposure. To
identify marginal bonds with the standard
boil-dry test (PS 1-74) at least ten cycles

obtained between the intensity of liquor
fluorescence and lignin concentration in the

liquor, the pulp yield, or the pulp Kappa
number. Early trials at local kraft and

sulphite mills are promising but inconclusive.
Sampling of pulp and liquor from a digester
in a pulp mill is sometimes difficult and
under certain circumstances impossible.

Where meaningful samples could be obtained
for analysis, however, the liquor fluorescence

may prove to be a helpful tool for quality
control in the pulp mill.
Kraft pulping characteristics of Douglasfir chips shredded with an atmospheric
refiner and with a pressurized refiner were

studied by Bublitz and Robert McMahon.
The

shredded chips generally delignified

more rapidly than whole chips, with particle
size controlling delignification rate. Pulp
20

strength is generally lowered as the particle
size decreases, with tearing strength being
most severely reduced. The net-present-value
approach indicates that chips refined at

atmospheric pressure at a plate gap of
inch

may

be

economically

for Douglas-fir, ponderosa pine, and red
alder. Urea- and phenol-formaldehyde resins

were added at 6 and 5 percent. Strength of

the boards decreased as the rate of bark
substitution increased, but the dimensional
stability remained unaffected. Similar board
properties were obtained with both resins.

'/2

feasible for

production of unbleached kraft linerboard.
Although pulps from pressurized refined

Bark

species

had

little

effect

on

the

chips are generally stronger than pulp from
chips refined at atmospheric pressures, the
higher capital costs render the economic

performance

justification
attractive.

reduced only 2-6 percent with 5 percent of

for

pressurized refiners

of boards. The strength
properties were reduced about 22 percent

when 20 percent of bark was added, but

less

bark.
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Jim Wilson and Michael Hill compared
the efficiency of commercial blenders used
in the production of particleboard. The
commercial boards had about 47-55 percent

of the internal bond strength and 62-77

percent of the modulus of rupture of similar
laboratory boards. This difference in blender

performance was not attributed to resin
distribution by screen fraction, but rather
to the amount of particles within a screen

that received resin. The resin
spread rate was 100 times greater on coarse
particles than on fine, and the fine parfraction
ticles
weight

which represented 7
the furnish, had

of

percent by
about 80

percent of the total finished surface area
and number of particles.
Wilson

and

Kirk

Wisherd

G L U E

made

underlayment boards with variouS amounts
of bark ranging from 5-20 percent by weight
21
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Bob

Krahmer
scanning

in tensile strength than that dried at 170 F.
Large knots showed an even higher reduction in strength. In four of six combinations

observed

electron
by
microscopy to help improve its properties.

p articleboard
Commercial

furnish,

sprayed

with

of temperature and knot size, the tensile
strength of hemlock was 3-14 percent

urea

formaldehyde, was pressed into the board.

greater than that of Douglas-fir.
Kozlik has developed dry-kiln schedules

Wood particles were observed for fiber
damage and surface appearance, resin

for western juniper to be used for specialty
items such as fireplace mantels and dis-

location and its distribution on particles, and
internal bond strength. The surfaces f wood
furnish showed extensive damage and coarse
texture where resin distribution resulted in a

spot or semicontinuous bond in the board.

tressed paneling. His schedules are for boards
from 5/8 inch to 1½ inches thick.
Increased kiln capacity in dry kilns may

Failures in internal bond strength of
particleboard were similar to those pre-

with sticks

be achieved by separating lumber courses
thinner than are customary.
Helmuth Resch and Bob Horton tried sticks
of kraft paper impregnated with a phenolic
to inch in
compound and ranging from

viously documented for plywood.

Use of energy in veneer drying was
analyzed by Stanley Corder to determine
whether and how energy might be saved.

1/4

thickness.

Good

3/4

drying conditions were

Tests in an industrial plywood plant indicated that a large potential for saving energy

obtained with sticks as thin as 7/16 inch for

amount of air induced into the dryers. This

use of 14-inch sticks. Of course, width of the

2-inch-thick

exists in many dryers by minimizing the

Utilization of Residues

The effect of kiln temperature on the
tensile strength of Douglas-fir and western

Kraft pulping characteristics of chips
from residues were determined by Walter

lumber was investigated by Charles

Bublitz in a search for alternative sources of
raw material. Whole-tree chips produced
pulps similar in strength to those of standard
mill chips, but with increased chemical

For both species, an increase in

temperature resulted in a decrease in tensile
strength. Douglas-fir lumber with small knots
dried at 230 F was about 11 percent lower

10

TEST

TEST

TEST

2

I

3
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18

20

airflow

airflow.

dryer exhaust stacks and by adjusting the air
pressure within the dryers.

0

Nonuniform

kiln plenum also influenced uniformity of

can be done by proper damper setting in

Kozlik.

lumber.

between lumber courses resulted with the

22X
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consumption and lower yields. Chips from

full-size

walls. These nailed structures
showed a nonlinear behavior. The final phase

logs stored at sawmills yielded lower quality
puips, and pulping of bark was least
desirable. Increased alkali consumption and

of the study is underway and its goal is a
user's manual to contain a detailed descrip
tion and steps for rational Jesign that
practicing engineers and architects will be

poor relations between Kappa number and

yield must be expected when chips with

able to use.

bark and decay are pulped.
Residues from mills and woods around

Eugene, Oregon, were studied by Robert
McMahon. Hog fuel, composed almost en-

25L

tirely of wet bark, appeared to be potentially available for steam generation for the
next 20 years. Sawmills might provide 64
percent of the available green bark; veneer
and plywood plants 24 percent; and shake,
shingle, and chip mills, 11 percent. Additional bark is likely to be available beyond a
45-mile limit north or south of Eugene. The
value of such fuel is likely to increase during
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become interested in utilizing steam generated from a centrally located plant.
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Timber Engineering and Design
The lateral bearing strength of fasteners

in lumber-plywood joints treated with fire
retardants was tested by James Johnson.
Eight types of fasteners and three fire-retardant treatments were included in the study
and specimens were exposed for 2 and 7
years in cold, standard, and warm-humid
conditions. Best overall performance was
joints made

from

6d

STANDARD AND BETTER

'I,

the next 20 years, and lumber mills may

from

1W2

DOUGLAS FIR

O

0

I

MAXIMUM DEFLECTION, INCHES

hot-dipped

galvanized nails; 6d monel nails were next
best. Most specimens expose':! in warmhumid conditions were reduced in strength,
some to zero.
The effect of nail spacing on rigidity of
a plywood-wood joint was a joint project by

Ken Hilton, Anton Polensek, and George
Atherton. Specimens were built with strips
of sheathing grade, 3/8-inch plywood nailed
to dry, straight-grained sections of Douglasfir studs with two galvanized box nails. Nail
spacings of ½, 1, 2, 4, and 6 inches did not
affect the joint stiffness.
Polensek continued his investigations of
wood-stud wall systems. The theoretical
procedure based on the finite element model
and linear step-by-step analysis for evaluating
the wood-stud walls' behavior could be

verified by testing I-beam wall sections and
23

Forestry Extension
"Roots" is now a popular historical
theme, but the word in a nonhistorical sense
aptly describes the continuing development
of the extension program in Oregon.
A young and vigorous staff is gaining
experience, as is shown by increased capacity for new problems and greater contact

The five county forestry agents have
about 7,000 contacts per year with persons

with

Youth extension programs now result
in over 14,000 contacts, with 1,345 recurring contacts in the 4-H forestry program

individuals.

Specialists

reach

in

county

and 2,480 in the outdoorsman program. The
local School Forestry Tours had more than
10,000 participants.
The distribution of audio-visual materials, largely slide tapes on forestry subjects,

throughout the state as department heads
have traveled with campus staff, and county
staff have formed local advisory groups for
special purposes. Faculty are reexamining
existing efforts to bring about new combinations and sometimes new offerings such as
the short course on log scaling by weight.
There is currently collaboration and
cooperation among departments and staff,
and with clientele in both the development
and delivery of offerings. Indeed, roots do
provide an appropriate analogy to the

has increased in contacts from 7,400 last
year to 15,000 this year. Use of radio and
newspapers as a means of reaching people
has increased markedly, particularly in communities supporting forestry agents. Forestry
Update, our newsletter on research and
innovation, has a demand mailing of more
than 3,500, up 500 from last year. The
recreation newsletter was cancelled.
Extension publications have increased
both in numbers available and in distribution. The formal Cooperative Extension
series (circulars, bulletins) has increased to

progressive development of our extension
program.

Total Contacts

Extension specialists and participating
extension faculty had about 9,000 teaching
and advisory contacts. Some of the key

an annual distribution of 15,000, up about
4,000 from last year. The proceedings series
had an annual demand of about 1,000.
The extension program has provided

conference, short courses, and workshops are
shown in the accompanying list.

educational opportunities, ranging from
workshops to publications, that number
more than 66,500.

DIrECT rEGIMIL NC STAID TLIWSY

lAUSIS.

Nonforestry

1 8,000 in a year.

new

program with delivery to and feedback from
new audiences and communities. There has
been a seeking of advice from sources

DlUI

audiences.

forestry audiences. Personal contacts with
adults throughout the state are approaching

regional audiences. Agents now provide a

otnI

adult

agents met about 1,900 persons in adult

Small-Woodland Owners as Managers

NIIIENIS

One objective of this program is to
inform small-woodland owners of their
opportunities and to help start their development toward becoming more informed

TNCSS NSEIN

managers.
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CONFERENCES, SHORT COURSES, WORKSHOPS IN 1976
Subject

Director(s)

FOREST ENGINEERING
Cable Logging in Partial Cutting Tours'
Forest Engineering Institute: Winter
Forest Engineering Institute: Spring
Logging on Private, Nonindustrial
Woodlands'
Logging Technology Tours'

Garland
O'Leary
O'Leary

FOREST MANAGEMENT
Aerial Photo and Remote Sensing
Christmas Tree Management'
Estate Planning for Woodland Owners'
Forest Wildlife Workshop
Log Scaling by Weight
Managing Young Douglas-fir and
Western Hemlock
Small Woodland Management'
Reforestation Review (5 sessions)
Timber Taxation for Service Foresters

Plot and Three-P (2 sessions)
Vegetation Management with Herbicides

Paine
Sander
Streeby, Sutherland
Black, Hooven
Bell, Dilworth

4
4
4

Berg

3
2

'County or regional programs in the state by
Extension Specialists or faculty.
Less than one day.

25

1

3
2

1

250
32
30
70
110
43
250
300
70
205
85
35
80

2

40
370

8
3

115
106

Brown
Kozlik
Brown
Brown
Currier, Maxey, Wellons
Bublitz

_2

10

50
80
30

2

21

5

80

2

21

Downing, Filipponi

5

110

Filipponi

3

155

Bell

RESOURCE RECREATION MANAGEMENT
New Perspectives for Outdoor Recreation
Resource Management
Inter-Agency Workshop on Outdoor
Recreation

2

2

Cleary, Newton

FOREST PRODUCTS
Insect and Decay in Homes'
Lumber Drying (2 sessions)
Noise Control'
Particleboard Quality Control
Peeling, Drying, and Gluing Veneers
Pulp Chip Quality

2

50
50

Garland
Aulerich, Garland, Peters

Streeby
Cleary
Streeby
Sander

Twilight ToursChristmas Trees'
Variable Probability SamplingVariable

Days Attendance

1

related the latest research on cable thinning

Several kinds of educational opportunities have been developed to meet this

to loggers and foresters, and still another
field program on cable logging in partial
cuttings was extended to northeastern and

estate
short
courses in forest management for the novice,
special tours to observe and learn about
forest practices, newsletters, newspaper
objective: timber tax workshops,
planning workshops, introductory

southwestern Oregon.

Use of news media is best illustrated
with the timber tippera privately developed
innovation. Slide tapes and 16-mm films on
its use have been provided for distribution

articles, radio broadcasts, and promotion of
tree farmer awards to increase awareness of
the management role.

and are being well received.

We estimate that a new group of at

Forest Products

least 1,500 small-woodland owners, unfamiliar with forest management, are reconsidering their management responsibilities because
of educational opportunities provided. In

A new short course on particleboard
quality control was initiated. This short

course apparently is the only one of its kind
offered nationally. Response of participants
was highly favorable. Increased demand for

workshops provided to newcomers, 80 percent of those participating were impressed

with the value of what they had learned.

training in lumber drying led to repeating

Those already participating in the program
had other numerous specialized tours and

the program during the year.

workshops available
management position.

to

enhance

Consumer education was given a new
treatment by this department. Previously

their

developed slide tapes on insects and decay in

homes were taken to a local community. A
brief workshop outlined preventative and
control actions open to the homeowner.
Attendance was excellent, and the program
will be taken to other communities.

Reforestation

A 600-page manual is in press as a

collection of scattered
reforestation research and knowledge gained
from field practice. This effort consumed
many man-years of extension specialists,
forest scientists, and field-forester collaborators. It will be a great help in reforestation.
Because of printing backlog, availability to
users will be late summer, 1977.
comprehensive

Resource Recreation Management
Behavioral problems with recreation
visitors continue to plague landowners. Two

major inter-agency workshops, resulting in
exchanges for technical data between professionals in recreation management and
specialists in law enforcement and human

Timber Harvesting and Watershed

Increased efforts were made in watershed education, with accent on practical
interactions of logging and road building.
Some topics treated in various meetings
around the state were logging effects on soil
compaction;

soil

compaction

and

relations, were widely received throughout
the Pacific Northwest and Western Canada.
Each program averaged 1 20 participants,
representing Provincial, Federal, and State
forest, land, range, and wildland managers.

More than at any time in the past,

tree

growth; inlet control of drainage culverts;
land management and control of runoff; and

private recreational enterprises have been

slope stability and watershed practices.

in competition with primary industries in a

Logging technology was extended in a
variety of ways and methods. One program
with workshops in different areas of the

restricted economic environment. Three
county agent training sessions, a field day at

state that dealt with helping the logger to

with 155 participants were developed to deal

understand small-woodland objectives and
operating conditions should result in improved operations and better acceptability of the

with the business management, regulation,

experiencing serious difficulties in surviving

a

demonstration ranch, and a conference

licensing, financing, and promotion of
recreational enterprises on private land open
to the general public.

logger by the landowner. Another program
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Audio-Visual Materials
Audio-Visual Packages
Nine new audio-visual learning
packages were published this year by

practices on these processes. Discusses the

the School's Forestry Media Center
(FMC). These packages were prepared by specialists from the School

nutrients. Effects of clearcutting on nutrient cycling are dealt with and implications of the Hubbard Brook experiment

effect of the forest ecosystem on the
stream ecosystem through leaching of

are discussed.
Audience: Practicing foresters, land
managers

of Forestry and from cooperating
firms and agencies. These materials
are used by colleges and universities,

Author: William K. Ferrell, Forest
Management Dept.

state and federal agencies, private
firms, and individuals throughout
the nation and in several foreign

The Incentive System for Litter Control
20 minutes, 120 slides. $45
747
Describes an incentive system employ-

countries.
The slide-tape format of seven
of the learning packages, with narra-

ing children to pick up litter. The method
is based on years of testing in the field, is
inexpensive and effective. This method can
be used almost anywhere: parks, campgrounds, movie theaters, and beaches.
Audience: Anyone with a litter prob-

tion on audio tape and illustrated
slides, provides a convenient method

of instruction for either individual
self-teaching or presentation to large
groups. Two of the packages are on
16-millimeter sound film. The programs are available for either rental
or purchase. Rent is $12 for the slide
tapes and $17.25 for the films. See
the list below for the new programs,
with their prices and catalog numbers. If interested in more information or a complete listing and
description of all the available pro-

lem
Author: U.S. Forest Service

Forest Stream

Conraiminat ion from
Chemical Brush Control Operations
16 minutes, 60 slides. $65
740
Describes the distribution of herbicides

in the forest environment after aerial
application. Provides specific information
about the entry and persistence of herbi-

cides in streams of western and eastern
Oregon; covers many aspects of herbicide
application: drift, leaching, surface runoff,
and water quality.
Audience: Resource managers, foresters and forest technicians, anyone
interested in planning and conducting
forest spraying.
Author: Logan Norris, Forest Sciences
Laboratory, U.S. Forest Service

grams, write or call:

Forestry Media Center
School of Forestry
Oregon State University
Corvallis, Oregon 97331
(503)754-1702
Fore st Ecology: Mineral Cycling
17 minutes, 65 slides. $70

Improving the Performance
Waterfront Structures

of

Wood in

15 minutes, 77 slides. $70
716.2
Deals with preservative penetration and

706.3

Deals with the principles of nutrient
accumulations, fixation and depletion of

retentions required in wood for differing
service conditions. Also describes construction practices and in-place preserva-

forest sites, means by which nutrients are
stored on sites, and effects of some forest
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The Forester's Chemical Tool Kit, Part II

tion practices that can extend the service
life

of untreated and pressure-treated

(an extensive revision)
20 minutes, 77 slides. $70

705.4
Herbicides used to control herbaceous
plants are examined. Injection to control

wood.
Audience: Owners, managers or builders of waterfront structures

large weed trees is explained.

Authors: R. Graham, G. Helsing, J.
Lew, R. Inwards, Forest Products

Audience: Professional foresters, small
woodland owners, land managers
Author: Michael Newton, Forest Management Dept.

Dept.
Fire in the Lava Beds Envfronment
9½ minutes, 39 slides. $65

758

A general portrait of natural fire phe-

AerialLogging Systems
761
13 minutes,48 sec. $150
This film shows helicopter, balloon, and

nomena, of the effects of historic firesuppression policies, and of current
prescribed-burning and fire-related ecolog-

skyline logging operations in a research
project on the Mt. Hood National Forest.
Research results in costs and operational

ical programs in the Lava Beds National
Monument located in South Central Oregon. Although the presentation is oriented
toward the National Monument, the discussion, concepts, and examples apply to

feasibility are discussed. Useful to loggers,

land managers, and students in forestry
schools. The film was produced by the
Forest Engineering Dept. and the Oregon

semi-arid ecosystems generally.
Audience: General public.

State University Extension Service.
Schedule with:
Division of Continuing Education
Film Library
P.O. Box 1491
Portland, Oregon
(503) 229-4890

Author: Dean Shinn, Forest Management Dept.

The Forester's Chemical Tool Kit, Part I
(an extensive revision)
705.3
25 minutes, 78 slides. $70
Factors influencing the choice of chem-

icals for brush and weed control are

Dellwood Timber Tipper
762
8 minutes, 33 sec. $100
Film shows the techniques of direction-

discussed, along with the general properties of herbicides. Chemicals suitable for
control of woody plants are discussed in
detail, with emphasis on spray application.
Audience: Professional foresters, small
woodland owners, land managers
Author: Michael Newton, Forest Management Dept.

ally felling large old-growth timber with
remote-controlled hydraulic rams. Discusses benefits of the technique to logging
production and streamside management,

and the costs of the system. Useful to
loggers, land managers, and students in
forestry schools. Produced by the Forest
Engineering Dept. and Oregon State University Extension Service.
Schedule with:
Division of Continuing Education
Film Library
P.O. Box 1491
Portland, Oregon
(503) 229-4890
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Advisory Committee

Spencer B. Beebe,
Northwest Representative,
The Nature Conservancy
1234 N.W. 25th Avenue
Portland, Oregon 97210

Clarence W. Richen,
Vice President,
Crown Zellerbach Corporation
1500 S.W. First Avenue
Portland, Oregon 97201

Frank R. Gilchrist,
President,
Gilchrist Timber Company
Gilchrist, Oregon 97737

Harold E. Sand,
Executive Vice President,
Georgia Pacific Corporation
900 S.W. Fifth
Portland, Oregon 97204

Vern L. Gurnsey,
Vice President,
Timber and Timberlands
Boise Cascade Corporation
Box 200, Boise, Idaho 83701

Theodore A. Schlapfer,
Regional Forester,
Region 6, U.S. Forest Service
319 S.W. Pine Street
Portland, Oregon 97208

Amos A. Homer,
President,
Tomco, Incorporated
Box 145, Sweet Home, Oregon 97386

J. E. Schroeder,
State Forester,
Oregon State Department of Forestry
2600 State Street
Salem, Oregon 97310

Howard E. Hunt
Vice President, Willamette Region
Weyerhaeuser Company
Box 275, Springfield, Oregon 97477

Fred Sohn,
Sun Studs, Incorporated
Post Office Box 1127
Roseburg, Oregon 97470

Robert C. Ingalls,
Publisher, Gazette Times
600 S.W. Jefferson
Corvallis, Oregon 97330

L. L. Stewart,
Director,
Bohemia, Incorporated
2280 Oakmont Way
Eugene, Oregon 97401

Mrs. Ronald G. Lyman
3115 Elderberry Drive S.
Salem, Oregon 97302

Murl W. Storms,

S. V. McQueen
President,
KOGAP Manufacturing Co.
Box 1608, Medford, Oregon 97501

State Director,
Bureau of Land Management
729 N.E. Oregon Street
Portland, Oregon 97232
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Publications
The following list includes current publications on forestry and forestry-related research from all
departments at Oregon State University. For convenience, they are sorted into three divisions by subject:
Forest Engineering, Forest Management, and Forest Products. Inquiries for publications NOT AVAILABLE

from the School of Forestry should be addressed to the author's department, which is enclosed in
parentheses.

D. A. and K. J. Williamson. "CONFLICTS IN
INTERDISCIPLINARY RESEARCH." J. of

FOREST ENGINEERING

Bella,

Systems

Aulerich, D. E. "THINNING: THE STATE OF THE

Environmental

ART IN THE PACIFIC NORTHWEST." IN: Aspects
of Thinning. G. J. Hamilton, ed. Her Majesty's

(School of Engineering)

Stationery

Office,

London.

Forestry

Comm.

Bull.

For forest engineers. Provides a summary of research and
terrain

in

the

Pacific

Northwest.

Useful

as

Several

research.

disciplinary
discussed.

technological advances in commercial thinning of young stands
steep

1976-1977.

For forest managers. IdentifieS factors that produce personal
conflicts in interdisciplinary research that are not common to

55:123-126. 1976. (For. Res. Lab.)
on

6(2): 105-124.

methods

of management are

SEEDING TO CONTROL
R.
Erwin
EROSION ALONG FOREST ROADS. Extension
Service, Oregon State University. Extension Circular

Berglund,

a

summary of present thinning methodology.

Aulerich,

885. 19 p. January 1976. (Extension Service)

CASE STUDY." IN: Managing Young Forests in the
Douglas-fir Region. Vol. 5. A. B. Berg, ed. P. 19-39.
1976. (For. Res. Lab.)

control using vegetal cover. Prescribes seed selection, site
preparation, fertilization, mulching, time of seeding, and
application methods to insure successful seeding operations.

E. and K. N. Johnson. "CABLE
D.
THINNING IN YOUNG-GROWTH DOUGLAS-FIR: A

For forest managers and woodland owners. Discusses erosion

Useful for planning and conducting roadside seeding operations.

For forest engineers and loggers. Presents detailed results of
cable

thinning

costs

on

steep

terrain.

Includes

detailed

production and cost analysis of felling and bunching, yarding,
and loading for thinning in young stands. Useful in assessing
production in cable thinning and associated costs under a
variety of conditions.

Brandenburg, N. R. "SEED PROCESSING STUDIES."

Aulerich, D. E., K. N. Joimson, and H. A. Froehlich.
"ARE TRACTORS OR SKYLINES BETI'ER FOR
THINNING YOUNG DOUGLAS-FIR." World Wood
17(2):16-17, 22-23. 1976. (For. Res. Lab.)

applicable to harvesting and processing of seed crops.

Growers

League,

Portland. December 1976. (School of Engineering)
For seedsnien and agricultural engineers. Describes the
effective methods of separating seed mixtures that will be

G. W. and J. E. O'Leary. "FOREST
ENGINEERING EDUCATION AT OSU: A MANDATE
FOR MANAGERS." Loggers Handbook 36:15-18.

Brown,

For forest engineers and loggers. Presents a comparison of
costs, stand damage, and soil damage by tractors or skylines.

1976. (For. Res. Lab.)

Results were summarized earlier in Forest Industries. Useful
for evaluating costs and benefits of these two harvesting
systems.

Bell, J,

Seed

Oregon

Proceedings,

IN:

For employers of forest engineers and prospective students.
curricula and undergraduate, graduate, continuing
education, and extension teaching programs. Useful for
understanding training of forest engineering graduates.
Describes

R., A. N. Stilley, and B. Vandre. "FABRIC
Brown,

RETAINED EARTH WALLS." IN: Proceedings,
Thirteenth Annual Engineering Geology and Soils
Engineering Symposium, Moscow, Idaho. P. 271-287.
1975. (School of Engineering)

G.

W.,

R. M.

Rice, and

R. B.

Thomas.

"WATER POLLUTION CONTROL AND FORESTRY:
A
JOURNAL INTERVIEW." J. of Forestry
74(6):342-345. June 1976. (For. Res. Lab.)
For hydrologists and forest land managers. Describes the

For forest engineers. Reports model studies at Oregon State
University sponsored by Crown Zellerbach and describes the
design and construction by the U.S. Forest Service of a
full-size test wall in the Siskiyou National Forest. These tests

application of nonpoint-source pollution control to forest lands
and the difficulty of using present standards to do so. Useful

demonstrated the practicality of the design and construction of
fabric-retained earthwalls and justify further development of
this method of construction.

streams or in monitoring quality.

for
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those interested

in

managing water

quality

in

forest

Dykstra,

Dennis P. "COMPARISON OF YARDING
DELAYS CAN HELP ESTIMATE LOGGING COSTS."

Froehlich, Henry A. "INORGANIC POLLUTION
FROM FORESTS AND RANGELANDS." IN:

Forest Industries 103(4):44-46. April 1976. (For. Res.

Non-point sources of Water Pollution. Water Resources
Research Institute, Oregon State University. P. 9-15.
Spring 1976. (Water Resources Research Institute)

Lab.)
For forest engineers and loggers. Describes methods for
delays in logging operations and illustrates the

assessing

For forest engineers and others interested in nonpoint-source

benefits of doing so for estimation of logging costs. Useful for

pollution. Presents a general review of sources of sediment
from forests and rangelands. Discusses general strategies for
achieving control through best management practices. Useful

estimation of logging costs.

for obtaining a general overview of nonpoint-source pollution

PRODUCTION RATES AND
COSTS FOR YARDING BY CABLE, BALLOON, and
HELICOPTER COMPARED FOR CLEARCUTTINGS
AND PARTIAL CUTTINGS. For. Res. Lab. Research
Bulletin 22. 44 p. May 1976. (For. Res. Lab.)
Dykstra,

Dennis

P.

problem.

Froehlich,

clearcuttings and partial cuttings. Useful for cost analysis and
appraisal in comparing various harvesting methods and logging

Henry A. "THE INFLUENCE OF
DIFFERENT THINNING SYSTEMS ON DAMAGE TO
SOIL AND TREES." IN: Proceedings, 16th Congress
International Union of For. Res. Organizations,
Norway. 1976. (For. Res. Lab.)
For forest managers. Summarizes research and observations
on the losses of tree growth because of wood-rotting fungi

systems.

introduced by stem or root wounds created during thinning.

Dykstra, Dennis P. "COMPUTER SIMULATION
ANALYSIS OF TIMBER HARVEST LANDINGS." IN:

Garland, John J. GUIDE TO STATE REGULATIONS
AFFECTING TIMBER HARVESTING. Extension

Proceedings, Systems Analysis and Forest Resource
Management. Society of American Foresters. P.

Service.

243-256. August 11-13, 1975. (For. Res. Lab.)

For loggers and timber owners. Provides detailed list of
regulations and permits required for timber harvesting. Includes
descriptions of regulating agency, nature and purpose of each
regulation, who must comply, compliance procedures,
enforcement, and a list of references for more detail. Useful
for those planning and conducting timber harvest operations.

For forest engineers, loggers, and forest managers. Presents
detailed results of time-and-motion studies of logging
production using three aerial logging methods in both

For forest engineers. Presents a method for optimal landing
spacing in tractor harvesting layouts using simulation analysis.
Useful in designing harvest units.

Dykstra,

Dennis P.
YARDING DELAYS FOR
ADVANCED LOGGING SYSTEMS. For. Res. Lab.
Research Paper 33. 12 p. October 1976. (For. Res.
For forest engineers and loggers. Provides detailed
time-and-motion analysis of delays in yarding for skylines,
balloons, and helicopters. Illustrates a method for isolating

Circular

Engineering)

For road builders. An examination of the possibilities for
reducing the cost of asphalt concrete in highway pavements,
which includes a summary of a survey to determine current
United States practices and suggestions for the development of
lower cost pavements through improved use of marginal and

yarding delays as a means of increasing production. Useful in
predicting logging costs and in trouble shooting.
and H. A. Froehlich. "COSTS OF
PROTECTION DURING TIMBER
HARVEST." J. of Forestry 74(1O):684-687. October
1976. (For. Res. Lab.)
D.

State University. Extension

Hicks, R. G. THE USE OF MARGINAL MATERIALS
IN HIGHWAY CONSTRUCTION. Northwest Roads and
Streets Conference. February 1976. (School of

Lab.)

Dykstra,

Oregon

872. 35 p. February 1976. (Extension Service)

P.

waste materials.

STREAM

Inoue, M.

S.

and P. 0. Eslick. "APPLICATION OF
A
GOAL

RPMS METHODOLOGY TO

For forest engineers and foresters. Describes variation in
costs of stream protection using buffer strips, conventional

felling with stream cleanup, and cable-assisted direction felling.
Stream cleanup costs are described in detail. Useful in harvest
unit design and appraisal.

PROGRAMMING PROBLEM IN A WOOD PRODUCT
INDUSTRY." IN: Proceedings, 1976 Annual Systems
Engineering Conference, Las Vegas, November 1975.
(School of Engineering)

Froehlich. "STREAM
IT COST?" Loggers

For forest managers and engineers. A brief mathematical
introduction to Resource Planning and Management (RPM) is
followed by detailed description of steps used in formulating

Dykstra,

D.

P.

and

H.

A.

PROTECTION: WHAT DOES
Handbook 36:25-28, 85, 92. 1976. (For. Res. Lab.)

the RPM network. Each major phase of the smaller veneer
plant is analyzed separately to create cause-and-effect diagrams,
and those are coupled to form an RPM network.

For forest engineers and loggers. Presents detailed analysis
of stream protection operations including yarding and stream
cleanup. Useful in appraising total cost of stream protection
during timber harvest operations.
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Junge, D. C. "ENERGY ALTERNATIVES FOR THE
FOREST PRODUCTS INDUSTRIES." IN: Proceedings,
Conference on Wood Residue as an Energy Source,

Shirazi,

Products Research Society, Denver, Colorado.
September 1975. (School of Engineering)

75-WA/HT-64.
Engineering)

CHARACTERISTICS
American Society of

Forest

For mill managers.

comprehensive review of the literature or an indepth discussion
of available models. Rather, it presents results based on several
integral mathematical models of thermal plume, together with
physical interpretations of the results to facilitate proper use
and provide insight into plume behavior. It is written to be
understood by a nonspecialist in this field.

OF RENEWABLE RESOURCES FOR ENERGY
PRODUCTION." M.S.F. Energy Production from

Renewable Resources Research Project, Final Report,
Water and Air Resources Research Institute, Oregon
Corvallis.

July

1976.

(School

of

Siegel, D. L. and L. R. Davis. TRANSIENT HEAT
AND MASS TRANSFER IN SOILS IN THE
VICINITY OF HEATED POROUS PIPES. 15th
National Heat Transfer Conference, San Francisco,

For mill managers.

Park, J. K. and N. R. Brandenburg. RESEARCH IN
SEED SEPARATIONS. Mississippi State Univ.,
Mississippi State, Mississippi. April 1976. (School of
Engineering)
For seedsmen and agricultural engineers. Relates the history
of research of separating seed mixtures that will be applicable
to harvesting and processing of seed crops from 1951 to the

California. A1CHE Paper 49. August 1975. (School of
Engineering)
For

Presents an

analysis

that

describes

OF SOILS FROM PHYSICAL EXPERIMENTS AND
THEIR APPLICATIONS. Water Resources Research

L. and M. S. Inoue. INTRODUCTION TO
RESEARCH AND MANAGEMENT
McGraw-Hill Book Company, Inc., New

Institute, Oregon State University, Corvallis. Report
WRRI-41. May 1976. (School of Engineering)

York. 497 p. 1975. (School of Engineering)

For soil scientists. Relates saturation to capillary pressure in

For students of management, economic analysis, and
operation engineering. This text book features a unique
approach to problem representation that was developed at

disturbed soils.

B. Lombard, and M. Tabor. "THE
EFFECTIVENESS OF A MIST VERSUS A LOW
Wolfe, J. W., P.

Oregon State University. This new approach, called Resources
Planning and Management (RPM) networks, utilizes a graphical
format to define the input-output relation for optimal
utilization of scarce resources. Particular emphasis is devoted
to linear programming procedures. Also covered are other
operations

growers.

Su, C. and R. H. Brooks. HYDRAULIC FUNCTIONS

OPERATION
SCIENCE.

plant

time-dependent heat and mass transfer in soils.

present day.
Riggs, J.

p.

For conservationists and environmentalists. Discusses the
characteristics of thermal plumes from both surface and
submerged discharges. It is not intended to serve as a

Layton, R. D. "TRANSPORTATION OF RESIDUES

State University,
Engineering)

8

L. R. Davis. THE
OF THERMAL PLUMES."
Mechanical Engineers. Paper
August 1975. (School of

and

A.

M.

PRESSURE SPRINKLER SYSTEM FOR BLOOM
DELAY." IN: Transactions, American Society of
Agricultural Engineers, St. Joseph, Michigan. ASAE

research techniques, such as queuing, dynamic
simulation, and branch-and-bound. Many

19(3):510-513. 1976. (School of Engineering)
For tree growers. Deals primarily with tests made on a

programming,

examples are drawn from forestry-oriented activities.

fogging or misting system, installed for bloom delay in a pear
orchard at Medlord, compared with a system using small

Sessions, John. FIELD MEASUREMENTS OF CABLE
TENSIONS FOR SKYLINE LOGGING SYSTEMS. For.
Res. Lab., Research Paper 34. 8 p. October 1976.
(For. Res. Lab.)

sprinklers.

For forest engineers and loggers. Provides methods for
measuring cable tensions in loaded and unloaded skylines.

Monographs are provided for a variety of like sizes and chord
slopes. Useful for setting skyline tensions and making load
calculations in the field.
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FOREST MANAGEMENT

invertebrate

shredders. Study of caddisfly larvae identified
factors affecting their food processing as
temperature; density, availability, and quality of food; food

important

Adams,

Darius M. "A NOTE ON THE
INTERDEPENDENCE OF STAND STRUCTURE AND
BEST STOCKING IN A SELECTION FOREST."
Forest Science 22(2):180-184. (For. Res. Lab.)
For

theoreticians

and

practitioners

interested

in

preferences; and age of the larvae.

F. and A. B. Berg. "PROGRESS REPORT ON
HOSKINS LEVELS-OF-GROWING-STOCK
STUDY." IN: Proceedings, Managing Young Forests in
the Douglas-Fir Region, Vol. 5. A. B. Berg, ed. P. 1-8.
March 1976. (For. Res. Lab.)
For young-growth managers. Discusses the results of the
first years of the study, 1963-1972. These intermediate results
Bell, J.

THE

the

economic management of uneven-aged stands. Determination of
best economic
information on

stocking

in

a

selection

forest

requires

the optimal diameter distribution and value
growth of stands at each alternative stocking level examined.
Distributions are optimal, or investment-efficient, when they

yield maximum value growth over the cutting cycle for given

emphasize the manager's ability to control forest stands.

initial value stocking levels. Investment-efficient distributions do
not necessarily coincide with distributions giving maximum
value growth for stocking levels expressed in physical units.
The net present worth of returns from optimally stocked
stands using investment-efficient distributions must always be
at least as great
distribution.

Adams,

D.

M.,

Berg, Alan B., ed. MANAGING YOUNG FORESTS IN
THE DOUGLAS-FIR REGION. Vol. 5. School of
Forestry, Symposium Proceedings, $6.50 + postage.
150 p. March 1976. (For. Res. Lab.)

as that from stands using other forms of

For
D.

R.

Darr, and

R. W.

foresters

working

with

young

forests.

Discloses

opportunities for owners of small acreages, discusses
management of data for forest operations, and reviews the

Haynes.

impact

"POTENTIAL

RESPONSES OF SOFTWOOD
MARKETS TO THE MONONGAHELA DECISION." J.
of Forestry 74(1O):668-770. October 1976. (For. Res.

of intensive management on

fire hazard.

Presents

information on levels of growing stock, cable thinning, and
commercial thinning in young stands. Considers

aspects of

western hemlock management.

Lab.)
For foresters. During 1975-1976, the possibility of
nationwide application of the Monongahela decision to all

ANNOTATED REFERENCES ON
IN THE
DOUGLAS-FIR REGION. Research Paper 29. For. Res.
Lab. 16 P. May 1976. (For. Res. Lab.)
Berg,

national forests raised serious concerns and spanned a spectrum
of legislative efforts to amend Forest Service authorization for
sales of timber. This is an examination, in nontechnical terms,
of the potential impacts of nationwide application of the
Monongahela decisions on prices, consumption, and harvest of
softwood timber in the U.S.
Adams,

D.

M.

and A.

R.

Ek. DERIVATION OF
GUIDES FOR

Beuter, J. H., K. N. Johnson, and H. L. Scheurman.
TIMBER FOR OREGON'S TOMORROW. Research
Bulletin 19. For. Res. Lab. 111 p. 1976. (For. Res.

INDIVIDUAL STANDS. IN: Systems Analysis and
Forest Resource Management. Society of American
Foresters. P. 132-147. August 11-13, 1975. (For. Res.

Lab.)
For forest resource analysts, policymakers, and the general

Lab.)

public. This is a detailed analysis of the current timber
situation in Oregon and projections for the next 100 years

Written for a technical audience. A review of recent
developments in devising optimal management strategies for

based on likely forest management.

individual stands. Suggests some potentially fruitful avenues for
research in relating
decisions.

B.

For managers of young forests. A practicing forester in the
Pacific Northwest should be acquainted with these publications
selected for useful information on silvicultural, operational, and
economic aspects of management.

OPTIMAL MANAGEMENT

future

Alan

MANAGING YOUNG FORESTS

stand guides to individual tree

Burke, M. J., L. V. Gusta, H. A. Quamme, C. J.
Weiser, and P. H. Li. "FREEZING AND INJURY IN

Anderson, N. H. and E. Grafius. "UTILIZATION AND

PLANTS."

PROCESSING OF ALLOCHTHONOUS MATERIAL BY
STREAM TRICHOPTERA." Verh. Internat. Verein.
Limnol. XI. Ecology of Aquatic Organisms. 3. Animals
19:3083-3088. December 1975. (Dept. of Entomology
and Coniferous Forest Biome, I.B.P.)
For fisheries scientists and forest ecologists. Animal life in

27:507-528. 1976. (Dept.

Annual

of Plant
Horticulture)

Review
of

Physiology

For plant science researchers who are not experts in
low-temperature biology. Freezing injuries, freezing avoidance,
and freezing avoidance mechanisms have been described in

different plant types and tissues.

small streambeds depends on organic material from the
surrounding watersheds, and the rate of processing into the

food chain is correlated with activity of primary users such as
33

Ching, Kim K. "STRATEGIES FOR A BALANCED

J.
R. "FOREST PHOTOGRAMMETRY
RESEARCH AT OREGON STATE UNIVERSITYAN

Dilworth,

TREE IMPROVEMENT PROGRAM BASED ON GENE
CONSERVATION." (In Chinese) Taiwan Forestry J.
2(10):3-5. November 1976. (For. Res. Lab.)
For

tree

growers and geneticists.

Outlines

den Zeitschriften des
OVERVIEW." Beiheft zu
Schweiz. Forstvereins 57:281-289. 1976. (For. Res.
Lab.)
For forest photogrammetrists concerned with forest

strategy that

might affect the success of selection and breeding programs,
research

production,

and

economic

factors.

Administrative

inventory

activities, such as the dissemination of information and overall

and

forest protection.

Reviews

research

in

the

School of Forestry since 1948 on use of aerial photographs
and satellite imagery for forestry purposes.

coordination, also are considered a pertinent facet in any
balanced program.

Downing, K. B., K. P. Connaughton, W. S. Hopkins.
URBAN OWNERS OF FORESTS IN WESTERN
OREGON. For. Res. Lab. Research Paper 26. 11 p.

Ching, T. M. and K. K. Ching. "RAPID VIABILITY
TESTS AND AGING STUDY OF SOME
CONIFEROUS POLLEN." Canadian J. of Forest
Research 6(4):516-522. December 1976. (Dept. oç

August 1976. (For. Res. Lab.)
For extension and service forestry personnel who work with

Agronomic Crop Science and For. Res. Lab.)

problems of
characteristics

Fr tree growers and geneticists. Reports tests of pollen to

small

of

woodland owners. Gives a profile of
urban-dwelling owners and their forest

ownerships. Sources of names and addresses of these owners
are discussed, as well as means for stratifying ownerships by

facilitate hybridization in tree-breeding programs and discusses
possible causes of pollen deterioration in storage.

size class for educational programs.

Cleary, B. and J.

Brown. AFTER THE TUSSOCK

Edwards, J. A., K. C. Gibbs, L. J. Guedry, and H. H.
Stoevener. THE DEMAND FOR NON-UNIQUE

MOTHSALVAGE, REHABILITATION, PROTECTION.
Extension Service, Oregon State University. Special

Report 422. 35 p. November 1974. (For. Res. Lab.)

OUTDOOR RECREATIONAL

For forest landowners. A cooperative effort of agencies to
bring landowners information on salvage and rehabilitation of

METHODOLOGICAL ISSUES.
Experiment Station. Technical

damaged by the tussock moth. Each of the
contributors lists alternatives and makes recommendations. This

forests

compilation

should

facilitate

decisionmaking

on

SERVICES:

Oregon
Bulletin

Agricultural
133. 1976.

(Dept. of Agricultural Resource Economics)
For planners of outdoor recreational facilities. Data used for

salvage

the empirical analyses were obtained from summer outdoor
recreation participants in the Bend Ranger District of the

operations and rehabilitation that are necessary.

Deschutes National Forest.

DeYoe,

D.

R.

and J.

B.

Zaerr. "AN IMPROVED

METHOD FOR EXTRACTION OF INDOLE-3-ACETIC
ACID FROM SHOOTS OF DOUGLAS-FIR." Canadian
J. of Forest Research 6(3):429-435. September 1976.

Fogel, Robert. "NOTES ON DISTRIBUTION AND
SPORE ORNAMENTATION OF Mycolevis siccigleba

(BA SI DIOM YCETES, CRIBBEACEAE)." Mycologia
68(5): 1097-1103. September-October 1976. (For. Res.

(For. Res. Lab.)
For forest physiologists. Compares extraction by diethyl
ether solvent and by centrifugation into 20-percent methanol,

Lab. and Coniferous Forest Biome, IBP.)
For

which revealed that the latter method was more effective in
removing indole-3-acetic acid from terminal and primary lateral
shoots of Douglas-fir.
DeYoe,

D.

R. and J.

B.

forest botanists and pathologists. A description of
and the Cribbeaceae and the similarities and

Mycolevis

differences of spore ornamentation in them.

Fogel,

Robert. "ECOLOGICAL STUDIES OF
HYPOGEOUS FUNGI. II. SPOROCARP PHENOLOGY
IN A WESTERN OREGON DOUGLAS FIR STAND."

Zaerr. "INDOLE-3-ACETIC

ACID IN DOUGLAS-FIR." Plant Physiology
58:299-303. 1976. (For. Res. Lab.)
For plant physiologists. Gas chromatography demonstrated
that indole-3-acetic acid, a stimulator of cell elongation, was

Canadian J. of Botany 54(10):1152-1162. May 1976.

(For. Res. Lab. and Coniferous Forest Biome, IBP.)
For forest botanists and pathologists. The data presented
here are from a study designed to evaluate the applicability of
phytosociological methods to study hypogeous fungi. The main
objectives were to quantitatively estimate sporocarp production,
to characterize species and phenology, and to evaluate the
influence of precipitation and temperature on production.

present in shoots of Douglas-fir in amounts 100 times greater
during the period of active growth than during dormancy in
winter (less than 0.005 mg per kg fresh weight in winter). A

knowledge of growth regulators, and the role they play, is
important because seedlings should be fully dormant at the
time of field planting.

34

Fogel. "TYPE SPECIMENS OF

Hansen, Everett M. "TWENTY-YEAR SURVIVAL OF

HYPOGEOUS FUNGI IN THE HERBARIUM OF THE

Phellinus (Poria) weirii IN DOUGLAS-FIR STUMPS."
Canadian J. of Forest Research 6(2):123-128. June

Fogel,

R.

and

M.

NEW YORK BOTANICAL GARDEN." Mycotaxon
4(1):279-295. July-September 1976. (For. Res. Lab.)

1976. (Dept. of Botany and Plant Pathology)
For forest botanists and pathologists. A report on work to

For forest managers and botanists. A list compiled from
label information of all packets filed under "type" in the
Tuberales, Hymenogastrales, and Gautierales in the herbarium.

quantify the survival of P. weirii in root systems of trees
infected before harvest 20 years ago, the first phase of a

larger project to determine the time limits of P. weirii survival
Douglas-fir
circumstances.

in

Fogel, R. and J. M. Trappe. "ADDITIONS TO THE
HYPOGEOUS MYCOFLORA OF COLORADO. I.
ASCOMYCETES." Mycotaxon 4(1):2l 1.217.

Hermann,

July-September 1976. (For. Res. Lab., Forestry
Sciences Lab. of the Pacific N.W. For. and Range
For forest managers and botanists. A description of
hypogeous Ascomycetes cited from Colorado, six of which
taxa represent new records for Colorado.

ASSOCIATED WITH
OLD-GROWTH FOREST COMMUNITIES IN THE
WESTERN OREGON CASCADES." Canadian J. of

variations.

were

injured seedlings.

Hermann, Richard K. "IMPRESSIONS OF FORESTRY
IN TURKEY." J. of Forestry 74(9):629-633.
September 1976. (For. Res. Lab.)
For foresters. Turkey has begun large-scale reforestation of
areas long subjected to exploitation and without organized
management. The socioeconomic problems that confront
Turkish foresters are being solved in ways that not only

Orford-cedar stand in the Coos County forest in southwestern

provide information for use in similar situations elsewhere, but
also offer inspiration for foresters in other countries.

Oregon.

Grier,

Charles C. "WILDFIRE EFFECTS ON
NUTRIENT DISTRIBUTION AND LEACHING IN A
CONIFEROUS ECOSYSTEM." Canadian J. of Forest
Research 5(4):599-607. (For. Res. Lab.)

Hooven, Edward F. CHANGES IN SMALL-MAMMAL
POPULATIONS

Lab. 2 p. 1976. (For. Res. Lab.)
For foresters working in regeneration. Deermice and shrews
increased in the year after an abundant seed crop. Aerial
seeding is advised for the winter after a good seed crop or

by volatization and convection from the ash layer and by
leaching from the top 10 cm of soil were 855 kg of nitrogen,
36

kg of magnesium,

290

RELATED TO ABUNDANCE OF

DOUGLAS-FIR SEED. Research Note 57. For. Res.

For soil scientists and regeneration foresters. After a severe
fire in north central Washington, nutrient losses by the hectare
kg of calcium,

This

hidden. Indications of damage by frost are brown stems when
sliced, soft bark that peels readily, and loss of needles or
change in color to red-brown in 2-3 weeks after thawing.
Tight buds are the least frequently injured parts. Recognition
of damage can forestall future losses from failures in planting

Gordon, D. E. and L. F. Roth. "ROOT GRAFTING
OF PORT-ORFORD-CEDARAN INFECTION ROUTE
FOR ROOT ROT." Forest Science 22(3):276-278.
1976. (Dept. of Botany and Plant Pathology)
For forest botanists and pathologists. A study of the
distribution and spread of root rot by root grafting in a Port

90

managers.

1962

developed for converting from foliage biomass to surface area
for most species observed.

the second year after.

kg of potassium,

kg of sodium. Most nutrients other than sodium
leached from ashes to soil during the first year after the fire,
which leads to the conclusion that nutrient loss was caused
and

land

on forests from prehistoric

For nurserymen. Frost damage to millions of seedlings in
led to substantial losses in planting because injuries were

Leaf area,

Equations

"MAN AND FORESTSA

Richard K. "FROST DAMAGE IN THE
NURSERYEFFECT ON SEEDLINGS." Northwest
Lookout. P. 20-22. (For. Res. Lab.)

which is essential for estimating photosynthesis, transpiration,
and respiration, was estimated for six forest communities in
the H. J. Andrews Experimental Forest. Some differences were
environmental

environmental

Hermann,

Forest Research 6(l):49-57. March 1976. (For. Res.
Lab.)

to

different

resource management.

AREA DIFFERENCES

attributable

K.

in

review of the
to recent
times helps provide a broad perspective on historic trends. It
also illustrates to decisionmakers the social aspect of forest

For foresters and
influence of humans

Gholz, H. L., F. K. Fritz, and R. H. Waring. "LEAF

forest ecologists and plant physiologists.

Richard

systems

PRODIGAL RELATION." IN: Forests and Future
Resource Conflicts. Northwest Area Foundation
Forestry Series. P. 29-51. 1976. (For. Res. Lab.)

Expt. Station)

For

root

727

Hooven, E. F. and H. C. Black. "EFFECTS OF SOME
CLEARCUTTING PRACTICES ON SMALL-MAMMAL
POPULATIONS IN WESTERN OREGON." Northwest
Science 50(4):l89-208. November 1976. (For. Res.

more by volatilization and convection than by leaching. This
study points up the importance of care in use of controlled
burns in site preparation for reforestation.

Lab.)

35

Lembersky,

Mark
ANNUAL VOLUME

For foresters working in regeneration. Profound changes in

chipmunks decreased after logging, but deermice and Oregon
creeping voles increased on plots both burned and unburned
after logging. The change in vegetation cover also changed the
small mammal population,
seed-eating capacity. Problems related

dominant

but

did

to natural or artificial

volume-maximizing policies and allows the manager to evaluate
volume-cost tradeoffs. Applications to Douglas-fir stands are
used for illustration.

MODELA BRIEF INTRODUCTION." IN:

Systems
and Forest Resource Management. John
and others, eds. Society of American

Lembersky, Mark R. "INDEPENDENCE OF
MAXIMUM AVERAGE ANNUAL VOLUME FROM
INITIAL STAND CONDITION." IN: Systems Analysis
and Forest Resource Management. J. Meadows, ed. P.
164-171. 1976. (Dept. of Statistics)

Foresters. P. 148-163. 1976.
For forest resource analysts and timber growth modelers..
publication outlines the simulation model used in the

The

Oregn Timber Resources Study.

For forest economists. An infinite-horizon, Markov decision
process accounts for uncertainties in tree growth, mortality,
and the effects of management to assure maximum yield of
merchantable wood from a stand.

Lamberton, J. G., B. L. Arbogast, M. L. Deinzev, and
A.

Norris.

AVERAGE

recovery is maximized over an unending time horizon.
Management actions to achieve maximal productivity are
associated with stand conditions. Solution of a system of
equations give the expected discounted costs of

Johnson, D. N., H. L. Scheurman, and J. H. Beuter.
1976. "THE OREGON TIMBER RESOURCES

L.

"MAXIMUM

For forest economists. Average annual merchantable volume

not reduce

seedings remain.

Analysis
Meadows

R.

FOR MANAGED STANDS."
Forest Science 22(1):68-8l. March 1976. (For. Res.
Lab. and Dept. of Statistics)

habitat from logging affected small mammals. Shrews and

"A RAPID METHOD FOR THE

DETERMINATION OF ARSENIC CONCENTRATIONS
IN URINE AT FIELD LOCATIONS." American
Industrial Hygiene Association J. 37(7): 418-422. 1976.

Libbey, L. M., M. E. Morgan, T. B. Putnam, and J.
A. Rudinsky. "ISOMER OF ANTIAGGREGATIVE

(Dept. of Agricultural Chemistry and Pacific N.W. For.
and Range Expt. Station)

PHEROMONE

For forest managers. A colorimetric method that can be
used by personnel with little training in chemistry for
monitoring arsenic in the urine of applicators at field
locations.

IDENTIFIED

FROM MALE

DOUGLAS-FIR BEETLE: 3-methylcyclohex-3-en- 1-one."
J. of Insect Physiology 22:871-873. 1976. (Dept. of
Entomology)
For forest entomologists. A third pheromone was identified
in the male Douglas-fir beetle, making testing by synthetic

Lavender, D. P. and R. K. Hermann. "ROLE OF
FOREST TREE PHYSIOLOGY IN PRODUCING

material possible.

STOCK AND ESTABLISHING
PLANTATIONS." IN: Proceedings, XVI World
Congress, International Union For. Res. Organizations,
IUFRO, Div. 2, For. Plants and For. Protection. P.
34-35. April 1, 1976. (For. Res. Lab.)
PLANTING

Lindzey, F. G. and E. C. Meslow. "WINTER
DORMANCY IN BLACK BEARS IN SOUTHWESTERN
WASHINGTON." J. of Wildlife Management
40(3):408-415. July 1976. (Dept. of Fisheries and
Wildlife)
For foresters and wildlife specialists. A report on the
temporal aspect of winter dormancy and associated periods of
inactivity of 13 black bears at Long Island, Washington.

For nursery managers. Proper physiological condition of
seedlings aids in survival and resistance to transplant shock,

which may be largely caused by reduced capacity to absorb
moisture. Full potential of planting in containers will occur
only if growth regimes satisfy seedlings' requirements. Supplies
of moisture and nutrients, proper lighting, and wrenching may
tailor seedlings to grow in harsh areas.

Lindzey, F. G. and E. C. Meslow.
"CHARACTERISTICS OF BLACK BEAR DENS ON
LONG ISLAND, WASHINGTON." Northwest Science
50(4):236-242. 1976. (Dept. of Fisheries and Wildlife)
For foresters and wildlife scientists. A report on the

Lembersky, Mark R. MAXIMUM RETURNS FROM A
COLLECTION OF STANDARD AND APPRECIATING
ASSETS. Technical Report 48, Dept. of Statistics,
Oregon State University. 18 p. January 1976. (Dept.
of Statistics)

of sites and characteristics of dens of 11
transmitter-equipped bears in southwestern Washington and how
intensive logging will decrease the availability of preferred den
sites, especially as the time between subsequent cuts is
selection

For forest economists. In a stand, growth in value with age
may be different for some trees than for most of the stand.
The manager may want to maximize the total discounted
return accrued. This is best done by harvesting first those
trees

appreciating in

value

most

slowly.

These

are

shortened.

not

necessarily the oldest in the stand.
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Lyford,

J.

H.,

Jr.

and

"THE

Gregory.

V.

S.

DYNAMICS AND STRUCTURE OF PERIPHYTON
COMMUNITIES IN THREE CASCADE MOUNTAIN
STREAMS."

Verh.

Internat. Verein. Limnol. IV.
Running Waters 19:1610-1616. November 1975. (Dept.
of General Science and Dept. of Fisheries and Wildlife)
For

fisheries

scientists

and forest

ecologists.

Periphyton

plant growth was much greater where streams were unshaded
in clearcuttings than where heavily shaded.

McIntyre,

D.,

C.

J.

A.

Colby,

and

J.

D.

Hall.

Verh.

APPROACH.

Internat.

Verein.

For forest managers. Considers the toxicity of a chemical

Limnol. IV. Running Waters 19:1599-1609. November
1975. (Dept. of Botany and Plant Pathology, Dept. of
Fisheries and Wildlife, and Coniferous Forest Biome,

and its behavior in the environment,
movement, persistence, and fate of

Norris, L. A., M. L. Montgomery, and F. Gross. THE
BEHAVIOR OF PICLORAM AND 2,4-D IN SOIL ON
WESTERN POWERLINE RIGHTS-OF-WAY." Meeting
of Weed Science Society of America, February 3-5,
1976. Denver, Colorado. Abstract 19. P. 9-10. 1976.
(Forestry Sciences Lab., Pacific N.W. For. and Range
Expt. Station)

ecosystems, a mathematical model was developed. Five
simulation runs were made with changes in predators and
primary processors.

R.

E.,

"NUTRIENT

D. P. Lavender, and C. C. Grier.
CYCLING IN THE DOUGLAS-FIR

TYPESILVICULTURAL

IMPLICATIONS."

For forest managers. Reports the persistence, leaching
characteristics, and mobility of picloram and 2,4-D, which
were determined at several sites on rights-of-way of power

IN:

Proceedings, Annual Convention for 1975, Society of
American Foresters. P. 359-390. 1976. (For. Res. Lab.)
For foresters. Timber management should be guided by

transmission lines in Oregon and Washington.

need to maintain highest natural productivity by favoring rapid
decomposition of organic forest residues, which is affected by
soil moisture and temperature. Timber harvest modifies soil
moisture and temperature, forest residues, and nutrient capital;
site

preparation

removes

or

redistributes

organic

which

includes the
the chemical and
determines the magnitude and duration of exposure nontarget
organisms may receive.

I.B.P.)
For fisheries scientists and forest ecologists. As a major step
toward getting a theoretical grasp of physical and biological
processes that regulate the dynamics of small flowing-water

Miller,

Norris, Logan A. "FORESTS AND RANGELANDS AS
SOURCES
OF CHEMICAL POLLUTANTS." IN:
Proceedings, Non-point Sources of Water Pollution.
Water Resources Research Institute, Oregon State

University, Corvallis. P. 17-35. 1976. (Forestry Sciences
Lab., Pacific N.W. For. and Range Expt. Station)

DYNAMICS OF SMALL LOTIC ECOSYSTEMS: A
MODELING

For forest managers. Considers the environmental
consequences of the use of herbicides in the terrestrial portion
of the forest environment, provides foresters with concepts and
a partial data base for assessing the hazards associated with
the use of four herbicides in the forest, and identifies an
extensive data base for other herbicides.

Norris, L. A., M. L. Montgomery, and G. D. Savelle.
"BEHAVIOR OF TRICLOPYR IN SOIL AND

STREAM WATER ON A SMALL WATERSHED,
SOUTHWEST OREGON." Meeting of Weed Science

matter,

disturbs mineral soil, and affects understory vegetation; conifer
release may affect accumulation of nitrogen; precommercial
thinning may stimulate nutrient cycling, but may adversely
affect character of forest residues; and fertilization may reduce
limitation of nitrogen on productivity, but may stimulate
understory vegetation and soil micro-organisms so that uptake
of nitrogen by trees is reduced.

of America, February 3-5, 1976. Denver,
Colorado. Abstract 82. P. 36. 1976. (Forestry Sciences
Lab., Pacific N.W. For. and Range Expt. Station)
Society

For forest managers. Provides information on the behavior
of triclopyr in the environment to property and evaluates its
probable impact
biological systems.

on

environmental

quality

and

specific

Newton, M. and R. W. Smith. "INJECTING AND
Norris, L. A., M. L. Montgomery, and L. E. Warren.

AERIAL SPRAYING HERBICIDES IN VERMONT."

Northern

Logger

and

Timber

Processor

"LEACHING AND PERSISTENCE CHARACTERISTICS
OF PICLORAM AND 2,4-D ON A SMALL
WATERSHED IN SOUTHWEST OREGON." Meeting of

25(2):10,11,35,37. August 1976. (For. Res. Lab.)
For forest managers in the Northeast. Develops prescriptions
for specific control of unwanted trees and herbicides with low
environmental impact and low cost.

Weed Science Society of America, February 3-5, 1976.
Denver, Colorado. Abstract 81. P. 35-36. 1976.
(Forestry Sciences Lab., Pacific N.W. For. and Range
Expt. Station)

Norris, Logan A. "BEHAVIOR AND IMPACT OF
SOME HERBICIDES IN THE FOREST." IN:
Proceedings, Herbicides in Forestry, John S. Wright

For forest managers. Information on persistence in soil of
picloram and 2,4-D and the quality of stream water flowing
from treated areas.

Forestry Conference, Purdue University, West Lafayette,
Indiana. P. 159-176. 1976. (Forestry Sciences Lab.,
Pacific N.W. For. and Range Expt. Station)
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Paine,

D.

P.

and

R.

A.

Rogers.

For forest entomologists. Recent work at Oregon State
University on olfactory and auditory signals from the trophic

SELF-TAUGHT

AERIAL PHOTO INTER1RETATION. J. of Forestry
74(1O):690-691. October 1976. (For. Res. Lab.)

of destructive scolytid bark beetles that infest
coniferous host trees is summarized. These studies indicate that
the destructive bark beetles have evolved complex and highly
milieu

For educators. A personalized system of instruction in aerial
photointerpretation allows students to go at their own pace

effective behavioral patterns formed of interacting olfactory

and master each unit before going on to the next unit.

and auditory signals.

Pratt, R. G., L. F. Roth, E. M. Hansen, and W. D.
Ostrofsky. "IDENTITY AND PATHOGENICITY OF
SPECIES OF Phytophthora CAUSING ROOT ROT OF
DOUGLAS-FIR IN THE PACIFIC NORTHWEST."

Rudinsky, J.

Phytopathology 66(6):710-714. 1976. (Dept. of Botany
and Plant Pathology)

Dendroctonus BEETLES." J. of Insect Physiology
22:1675-1681. 1976. (Dept. of Entomology, Dept. of
Electrical and Computer Engineering, and Dept. of
Food Science and Technology)
For foresters and forest entomolgists. A study of the

MALE PHEROMONE RELEASE

For forest botanists and pathologists. A study of three

species of Phytophthora, previously unreported on Douglas-fir,.
that cause root rots of seedlings in the Pacific Northwest.

Rausser,

G.

C.

and

R.

A.

Oliveira.

A., L. C. Ryker, R. R. Micael, L. M.

Libbey, and M. E. Morgan. "SOUND PRODUCTION
IN SCOLYTIDAE: FEMALE SONIC STIMULUS OF

antiaggregative

"AN

pheromone

IN

TWO

of Dendroctonus beetles that is

released by each sex at the sonic stimulus of the other sex.

ECONOMETRIC ANALYSIS OF WILDERNESS AREA
USE." J. Amer. Statistical Assoc. 71(354):276-285.

Rudinsky, J. A. 1976. Schedl, Karl E. 1974.
(BIBLIOGRAFIA MUNDIAL SOBRE SCOLYTIDAE E
PLATYPODIDAE.) Junt de Investigacoes Cientificas do
Ultramar, Lisboa. Vol. I XIX, 490 p.; Vol. II, 485 p.

1976. (Dept. of Agricultural and Resource Economics)
For recreation economists. Relations of recreational use of
the wilderness are estimated, based on daily observations over
the length of a given season, by traditional econometric

Bull. Ent. Soc. Can. 8:18. (Dept. of Entomology)

techniques and time-series-analysis procedures.

For forest entomologists.

Roberts,

A.

N.

"SIX

DWARF

MUGO-PINE

Running, Steven W. "ENVIRONMENTAL CONTROL

CULTIVARS RELEASED." Ornamental Northwest P.
1-3. December 1976. (Dept. of Horticulture)

OF LEAF WATER CONDUCTANCE IN CONIFERS."
Canadian J. of Forest Research 6(1): 104-1 12. March
1976. (For. Res. Lab.)

For nurserymen, landscapers, and horticulturists. A
description of plant habit, size, needle form and color, and

For plant physiologists and silviculturists. The dry growing

cone-bearing tendencies of six dwarf mugo-pine cultivars.

in western Oregon makes control of water loss
important to adaptive success of conifers. For six species,

season

Rudinsky, J. A., M. E. Morgan, L. M. Libbey, and 1.
B. Putnam. "RELEASE OF FRONTALIN BY MALE

water stress at night was correlated with leaf conductance the
morning, and high water stress during the day was
accompanied by a decrease in leaf conductance.

next

DOUGLAS-FIR BEETLE." Zeitschrift fuer angewandte
Entomologie 81:267-269. 1976. (Dept. of Entomology)
For forest entomolgists. Male Douglas-fir beetles were found

Ryker,

to release the attractant frontalin along with antiaggregative
pheromones.

vale n s

13-17,

A.

Rudinsky.

"SOUND

Le CONTE."

Zeitschrift

fuer

Angewandte

For foresters and forest entomologists. A study of acoustic
interplay between the male and female in Scolytidae.

Ryker, L. C. and J. A. Rudinsky. "SOUND
PRODUCTION IN SCOLYTIDAE: AGGRESSIVE AND

MATING BEHAVIOR OF THE MOUNTAIN PINE
BEETLE." Annals Entomol. Soc. Amer. 69:677-680.
1976. (Dept. of Entomology)

Rudinsky, J. A. and L. C. Ryker. OLFACTORY AND
AUDITORY SIGNALS MEDIATING BEHAVIORAL
PATTERNS OF BARK BEETLES. Coil. International
September

J.

Entomologie 80:113-118. 1976. (Dept. of Entomology)

Douglas-fir beetle.

France,

and

SCOLYTIDAE: ACOUSTIC
PRODUCTION
SIGNALS OF MALE AND FEMALE Dendroctonus

J. A. and L. C. Ryker. "SOUND
PRODUCTION IN SCOLYTIDAE: RIVALRY AND
PREMATING STRIDULATION OF MALE
DOUGLAS-FIR BEETLE." J. of Insect Physiology
22:997-1003. 1976. (Dept. of Entomology)
For forest entomologists. Among other responses, specific
pheromones trigger particular types of sounds from the male

Tours,

C.

IN

Rudinsky,

C.N.R.S.

L.

For forest entomologists. Mountain pine beetle males
stridulate as a recognition signal during pairing and courtship.

Females stridulate during territorial behavior.

1976.

Invitational paper. 1976. (Dept. of Entomology)
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Sander, G. A., J. Burhaley, B. S. Douglass, and V.
Burlison. GROWING CHRISTMAS TREES IN THE
PACIFIC NORTHWEST. Pacific N.W. Cooperative
Extension Service. PNW-6. 22 p. 1976. (Cooperative

For botanists and forest pathologists. A study of increased
loss

Extension Service)

another

set.

insects, diseases,
damaging agents.

In harvesting

through

mortality

attributable

and marketing,

method of sale is influenced by species and number of trees.

investment proposals.

Schmisseur W. E. and F. W. Obermiller. ECONOMIC
EFFECTS OF FUTURE GROWTH ALTERNATIVES
IN A RURAL OREGON COUNTY. Oregon Alternative
Futures Growth Center Project, Dept. of Agricultural

Stoltenberg,

Resource Economics, Oregon State University,
Corvallis. Project Working Paper 3. 1976. (Dept. of

components and relationships for comprehensive program.

Carl H. "FOREST PRACTICES AND
WATER QUALITY." Forest Log 45(9):4-5. April
1976. (For. Res. Lab.)
For legislators and others

Agricultural and Resource Economics)
For forest and agricultural economists. Deals with Union
and

Lumber

wood

manufacturing

and

Strand, M. A. and L. F. Roth. "SIMULATION
MODEL FOR SPREAD AND INTENSIFICATION OF
WESTERN DWARF MISTLETOE IN THINNED
STANDS OF PONDEROSA PINE SAPLINGS."
Phytopathology 66(7):888-895. 1976. (Dept. of Botany
and Plant Pathology)

timber

harvesting and hauling are two important economic sectors in
the county model.
Sedell, J. R., F. J. Triska, and N. S. Triska. "THE
PROCESSING OF CONIFER AND HARDWOOD

For forest botanists and pathologists. A study to formulate
a mathematical description of the spread and intensification of
western dwarf mistletoe in thinned stands of ponderosa pine
saplings that predicts the location of new infections on typical
trees in thinned stands.

LEAVES IN TWO CONIFEROUS FOREST STREAMS:

I.

WEIGHT

LOSS

AND ASSOCIATED

Internat. Verein. Limnol.
Running Waters 19:1617-1627. November 1975.
(Dept. of Fisheries and Wildlife, and Coniferous Forest
Biome, I.B.P.)
INVERTEBRATES."

interested in modifying forest

practices to improve water quality in forest streams. Suggests

and

County.

to

RANGE INVESTMENTS:
THE VALE PROJECT, 1960-1969. Oregon Agricultural
Experiment Station. Information Circular 653. 1976.
(Dept. of Agricultural and Resource Economics)
For economists. A method for evaluating related public

Naturally seeded areas are managed by one set of rules and
by

volume

ANALYSIS OF PUBLIC

accessibility, protection, and labor. They also should consider

plantations

wood

Stevens, J. B. and E. B. Godfrey. AN ECONOMIC

For Christmas tree growers. Prospective growers should
consider requirements for land, soil, climate, location,
fire, trespass, animals, soil deficiencies,
vegetation, and chemicals as potential

of

Armillaria root rot in a conspicuously diseased ponderosa pine
forest in south central Washington.

Verh.

IV.

Sutherland, Charles F., Jr. THE FOREST PROPERTY
TAX LAW IN WESTERN OREGON: ALTERNATIVES
FOR THE SMALL WOODLANDS OWNER. Extension
Service, Oregon State University. Extension Circular
888. 22 p. March 1976. (Extension Service)

For fisheries scientists and forest ecologists. Conifer needles
and bigleaf maple leaves disappeared more slowly, and red

alder and vine maple more rapidly from leaf packs in two
streams

in

the western Cascade mountains.

Processing was

For

more rapid in the large stream. Shredders were more numerous
in the large stream than in the small one.
Shaw,

C.

G.

III

and L.

AND DISTRIBUTION OF A CLONE OF Armillaria
mellea IN A PONDEROSA PINE FOREST."
Phytopathology 66:1210-1213. 1976. (Dept. of Botany

Sutherland,

Charles

TAXATION

owners

with

forest

property

in

IN

F.,

Jr.

FOREST PROPERTY

EASTERN OREGON:

ALTERNATIVES FOR THE SMALL WOODLAND
OWNER. Extension Service, Oregon State University.
Extension Circular 898. 11 p. June 1976. (Extension

culture of
clonal relations of isolates of Armillaria mellea from a heavily
diseased ponderosa pine forest for better disease management.
in

Service)
For owners with forest property in Eastern Oregon.
Describes forest property tax laws applicable in Eastern

Shaw, C. G., L. F. Roth, L. Rolph, and J. Hunt
"DYNAMICS OF PINE AND PATHOGEN AS THEY
RELATE TO DAMAGE IN A FOREST A1TACKED
BY
ARMILLARIA." Plant Disease Reporter
60(3):214-218. March 1976. (Dept.
Plant Pathology)

woodlands

associated with changing tax classification.

F. Roth. "PERSISTENCE

and Plant Pathology)
For forest pathologists. A report on tests

small

Western Oregon. Describes the property tax laws available for
forestry property owners. Shows the procedures and costs

Oregon. Shows how taxes are calculated under each law and
the conditions required for change in classification.

of Botany and
39

For surveyors and mappers. A technique is presented for

Swaby, J. A. and J. A. Rudinsky. "ACOUSTIC AND

efficiently the
surveying with tapes.
solving

pini (SAY)
DURING HOST INVASION AND COLONIZATION."
Zeitschrift fuer angewandte Entomologie 81:421-432.
OLFACTORY

OF

BEHAVIOR

Ips

entomologists.

forest

Stridulation

is

described

for

females in stress, attraction, in-gallery, and rivaby contexts.
The decrease in secondary attraction depended on the relation

For

elapsed time since the last female entered.

protection

and

nutrient

For foresters. Intensive planting has reforested many areas
devastated during World War II. New species are under test
and new forestry techniques are being developed. Poland's
foresters are introducing modern methods, although some old
ways are still evident in the woods.

Triska, F. J., J. R. Sedell, and B. M. Buckley. "THE
PROCESSING OF CONIFER AND HARDWOOD
LEAVES IN TWO CONIFEROUS FOREST STREAMS:
II. BIOCHEMICAL AND NUTRIENT CHANGES."
Verh. Internat. Verein. Limnol. IV Running Waters
19:1628-1639. November 1975. (Dept. of Fisheries and
Wildlife, and Coniferous Forest Biome, I.B.P.)

Zaerr, J. B. and D. P. Lavender. SIZE AND
SURVIVAL OF 2-0 DOUGLAS-FIR SEEDLINGS.
Research Paper 32. For. Res. Lab. 6 P. 1976. (For.

Res. Lab.)
For

nurserymen

and foresters

working in

reforestation.

Survival among 9,600 seedlings was much better on a bare site
than on a grassy site, especially for late plantings. Seedlings
weighing more than 4 grams survived better than did lighter

For fisheries scientists and forest ecologists. Leaf processing,

which provides much of the basic energy for life in streams,
was more rapid in a large stream than in a small one, when
nutrient immobilization,
quality, and microbial respiration.

Early

managers.

Zaerr, Joe B. "FOREST RESEARCH IN A LAND OF
FIELDSPOLAND." J. of Forestry 74(1):29-30.
January 1976. (For. Res. Lab.)

For fisheries scientists and forest ecologists. Addition of

loss,

forest

profitable silvicultural operation.

nitrogen, as from clearcutting or fertilizing, did not affect the
rate of decomposition of litter from vine maple, Douglas-fir,
red alder, and bigleaf maple.

weight

in

enrichment for seedlings provided by snowbrush, if followed
by chemical spraying of the snowbrush to release the seedlings
sometime between the seventh and tenth year, could be a

Triska, F. J. and J. R. Sedell. "DECOMPOSITION OF
FOUR SPECIES OF LEAF LITTER IN RESPONSE
TO NITRATE MANIPULATION." Ecology
57(4):783.792. Summer 1976. (Dept. of Fisheries and.
Wildlife, and Coniferous Forest Biome, I.B.P.)

by

encountered

(Dept. of Soil Science)

between the ratio of females to males in the gallery and the

measured

problem

Youngberg, C. T. and A. G. Wollum, II. "NITROGEN
ACCRETION IN DEVELOPING Ceanothus velutinus
STANDS." Soil Sci. Soc. Amer. J. 40:109.112. 1976.

1976. (Dept. of Entomology)
For

catenary

ones.

carbon

Zoebel,

D.

B.,

A.

McKee,

and

G.

M.

Hawk.

OF ENVIRONMENT TO
COMPOSITION, STRUCTURE, AND DIVERSITY OF
FOREST COMMUNITIES OF THE CENTRAL
WESTERN CASCADES OF OREGON." Ecological
Monographs 46(2):135-156. Spring 1976. (Dept. of

"RELATIONSHIPS

Waring, R. H. and S. W. Running. "WATER UPTAKE,
STORAGE AND TRANSPIRATION BY CONIFERS: A
PHYSIOLOGICAL MODEL." Water and Plant Life
19:189-202. 1976. (For. Res. Lab.)
For foresters and hyclrologists. Part of an ecosystem study
of water utilization by coniferous forests and the influence

Botany and Plant Pathology, and Pacific N. W. For.

water has on growth and mineral cycling.

and Range Expt. Station)

Webb, W. L. and J.

measurements were made in the H. J. Andrews Experimental
Forest and vegetation gradients derived from them.

For

Zaerr. "CARBON DIOXIDE
EFFLUX OF DOUGLAS-FIR SEEDLINGS IN LIGHT
AND DARK." Photosynthetica 10(4):388-393. 1976.
(For. Res. Lab.)
B.

L.,

TECHNIQUE

D.

FOR

P.

silviculturists.

Environmental

26(l0):40-47. October 1976. (For. Res. Lab.)

Dykstra, and J. Sessions. A
THE SOLUTION OF THE

CATENARY PROBLEM IN SURVEYING. For.

and

Atherton, G. H., A. Polensek, and S. E. Corder.
"HUMAN RESPONSE TO WALKING AND IMPACT
VIBRATION OF WOOD FLOORS." For. Products J.

conifer, Douglas-fir.

R.

ecologists

FOREST PRODUCTS

For plant physiologists. A report on experiments to test the
hypothesis that two processesone light-dependent and the
other light-independentcontribute to the CO2 efflux in a

Wilson,

forest

For architects,

engineers, and builders. Geometric, static,

and dynamic variables of a wood floor system were evaluated
as predictors of human tolerance of vibration. Amplitude was
the best single indicator of human response, but a variable

Res.

Lab. Research Paper 35. 10 p. December 1976. (For.
Res. Lab.)
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containing amplitude, damping, and frequency is recommended
as

more

generally

applicable

than

amplitude

alone

miscellaneous products.

Structural boards of good properties
can be produced from bark without adhesives, and phenolic

for

predicting human response to vibration of floor systems. Static
and geometric characteristics
human response.

were

substitutes can be recovered in high yield from bark. Chemical
extraction is compatible with subsequent utilization for energy.

not good indicators of

Direct-fired

systems

and

steam

plants

can

become

more

efficient through predrying of bark before combustion.

Brown, Terence D. AIR-DRYING LUMBER. Extension
Service, Oregon State University. Bulletin 833. 13 p.
October 1976. (Extension Service)

Corder, S. E. PROPERTIES AND USES OF BARK AS
AN ENERGY SOURCE. For. Res. Lab., Research

Paper 31. 21 p. April 1976. (For. Res. Lab.)

For manufacturers and hobby woodworkers. Drying lumber
without a kiln can be done effectively as shown in this
report. It explains wood shrinkage, factors affecting drying
rate, special drying techniques, and how to protect lumber
against stain, decay, and insects. A trouble-shooting guide is
included.

For

heat

FOR PRODUCTION

LINERBOARD."

Tappi

December

the

pulp

utilization

from bark

fuels

is

low.

But, as refined

September 1976. (For. Res. Lab.)

1976. (For. Res. Lab.)
For

operations of the forest

Corder, S. E. "ENERGY USE IN AN INDUSTRIAL
VENEER DRYER." For. Products J. 26(9):38-47.

FOR UNBLEACHED

59(1 2): 125-128.

primary manufacturing

techniques are developed for utilization of energy derived from
bark, bark will become more important as an energy source.

Bublitz, W. J. and R. 0. McMahon. "ECONOMIC
FEASIBILITY OF SHREDDING DOUGLAS FIR
CHIPS

all

products industry. Bark and wood are used worldwide as a
source of energy, but particularly at forest industry plants.
Transportation costs are currently high, and the efficiency of

manufacturers

For

and paper industry. Kraft pulping
Douglas-fir chips shredded with an

of plywood.

Energy

usage

in

the

veneer-drying process was analyzed to determine whether and
how energy savings might be made. Tests were carried out at
the plywood plant of International Paper, Vaughn, Oregon.

characteristics of
atmospheric refiner (APR chips) and with a pressurized refiner
(PPR chips) were studied. The shredded chips generally
delignify more rapidly than whole chips, with particle size
controlling delignification rate. Pulp strength is generally
lowered as the particle size decreases, with tearing strength
being reduced more severely. The net-present-value approach

Results indicated that a large potential for energy savings
exists in many dryers by minimizing the amount of air

induced into the dryer.

Graham,

indicates that making pulps from APR chips at a plate gap of
0.5 inch may be economically feasible. Although PPR pulps
are generally stronger than their APR counterparts, the higher
capital costs render the economic justification for pressured

R.

D.,

G.

Helsing,

and

J.

D.

Lew.

"FUMIGANTS CONTROL INTERNAL DECAY OF
WOOD PILING." World PortsAmerican Seaport J., p.
18-19. October 1976. (For. Res. Lab.)

refiners less attractive.

For builders and users of wooden waterfront structures.

Thirty-six creosoted piles of Douglas-fir with advanced decay
were treated with fumigants, Vapam, Vorlex, and Chloropicrin.
Within a year, the fumigants had diffused as gases through the

Bublitz, W. J. "KRAFT PULPING CHARACTERISTICS
OF CHIPS FROM WOOD RESIDUES." Tappi
59(5):68-71. May 1976. (For. Res. Lab.)

wood and eliminated most of the population of decay fungi.

For the pulp and paper industry and lumber manufacturers.
supply for pulping were
produced pulps similar in

Graham, R. D., M. M. Wilson, and A. Oteng-Amoako.

strength to those of standard mill chips, but with increased
chemical consumption and lower yields. Chips from log storage
areas in a sawmill yielded lower quality pulps, and pulping of
bark is least desirable. Increased alkali consumption and poorer
kappa number-yield relations can be expected when chips with

SURVEY. For. Res. Lab., Research Bulletin 21. 34 p.
May 1976. (For. Res. Lab.)

or both are pulped, and lower strength properties

literature dealing with the effect of untreated wood, treated

Alternative
sources of chip
investigated. Whole-tree chips

bark, rot,

WOOD-METAL

AN

ANNOTATED

For producers and users of pressure-treated wood products.
A survey of the factors that influence wood-metal corrosive
reactions. The survey includes summaries in abstract form of

will probably result.

wood, and wood-preserving chemicals on metals; effect of
metals and chemicals on treated and untreated wood; and

S. E. Corder, R. W. Kennedy, L. J. Porter,
and H. E. Wahlgren. "PROPERTIES AND USES OF
BARK." IN: Proceedings, International Union of For.
Res. Organizations, XVI World Congress, Division V,
Norway. P. 125-135. 1976. (For. Res. Lab.)

Chow, S.,

For all primary
products industry.

CORROSION,

measures to reduce or prevent wood-metal corrosion.

Graham, R. D., T. C. Scheffer, G. Helsing, and J. D.
Law.

"FUMIGANTS CAN STOP INTERNAL DECAY

OF DOUGLAS-FIR POLES FOR AT LEAST FIVE
YEARS." For. Products J. 26(7):38-4l. July 1976.
(For. Res. Lab.)

manufacturing operations of the forest
Reviews the physical and chemical

properties of bark and indicates its present and potential uses
for energy, industrial chemicals, boards, pulp, and
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For users and producers of poles and piling. To stop decay,
Douglas-fir poles,

feet

50

and

longer,

were

treated

overall performance was from joints made with 6d hot-dipped
galvanized nails; 6d monel nails were next best. Under the
same conditions, although several types of fasteners used in
treated wood showed properties similar to those used in
untreated wood, most specimens exposed in warm, humid
conditions were reduced in strength; some to zero strength.

with

fumigants. Fungal population was decimated within 1 year and
maintained at a low level for 5 years. Chloropicrin or Vorlex

proved more effective, maintaining a low decay level for 10
years; Vapam maintained it for 6-7 years. A temporary wrap
proved ineffective.

Helsing,

G.

"SAW KERFS
REDUCE CHECKING AND PREVENT INTERNAL

Johnson, J. H. and R. H. Kunesh. "TENSILE
STRENGTH OF SPECIAL DOUGLAS-FIR AND
HEM-FIR 2-INCH DIMENSION LUMBER." Wood And

DECAY

IN

Fiber 6(4):305-318. Winter 1975. (For. Res. Lab.)

and

R.

D.

Graham.

PRESSURE-TREATED DOUGLAS-FIR
30(6): 184-186. December

POLES ." Holzforschung
1976. (For. Res. Lab.)

For lumber manufacturers and researchers working on
lumber tensions. Nominal 2- by 4-, 6-, 8-, and 10-inch

Douglas-fir and hem-fir dimension lumber was tested in tension
parallel to grain. Tension stress, specific gravity, and modulus
of elasticity in flatwise bending decreased as width of lumber
increased. Pieces of lumber with single center knots occuping

For producers and users of pressure-treated poles. Reports a
with pressure-treated transmission poles of Douglas-fir
that shows kerfing reduces checking and internal decay.
study

Hilton,

K.

C.,

Polensek,

A.

and G. H.

21 percent of the width were similar in tensile strength to
lumber with single edge knots occupying 14 percent.
Additionally, pieces with well-scattered small knots compared

Atherton.

"EFFECT OF NAIL SPACING ON RIGIDITY OF A
PLYWOOD-WOOD JOINT." Wood Science
8(4):234-236. April 1976. (For. Res. Lab.)

favorably to single small knots in this respect. Tensile strength
of Douglas-fir and hem-fir was not significantly different.

For engineers and builders of wood structures. Eighteen
double-shear specimens were tested to investigate the effects of
nail spacing on the stiffness of nailed plywood-wood joints.
Specimens were built with strips of sheathing grade, 3/8-inch
plywood nailed to dry, straight-grained sections of Douglas-fir
studs with two 6d galvanized box nails. Nail spacings of
1,
2, 4, and 6 inches were investigated. The results showed that

Karchesy, J. J., P. M. Loveland, M. L. Layer, D. F.
Barofsky, and E. Barofsky. "CONDENSED TANNIN
FROM THE BARKS OF Alnus rubra and Pseudotsuga
menziesii."
Phytochemistry 15(12): 2009-2010. 1976.

'/a,

nail spacings in the range from ½ to 6 inches have no effect

(For. Res. Lab.)

on joint stiffness.

For plant biochemists. Concludes that condensed tannin
from red alder bark is based on epicatechin units, but

Horton,

condensed tannin from Douglas-fir consists of both catechin
and epicatechin units in an undetermined sequence.

Resch. " KILN-STICK
THICKNESS EFFECT ON DRYING 2-INCH
WESTERN HEMLOCK LUMBER." For. Products J.
R.

K.

and

H.

Kozlik,

Charles J. "KILN-DRYING OF WESTERN
JUNIPER." For. Products J. 26(8):45-46. August 1976.
(For. Res. Lab.)

26(3):35-40. March 1976. (For. Res. Lab.)
For kiln operators and lumber manufacturers. Increased kiln
capacity in dry kilns may be achieved by separating lumber
courses with sticks thinner than is customary. Thin sticks may
be made by impregnating multilayers of kraft paper with
phenolic compounds or by laminating solid wood. Such kiln
sticks are long lived and have increased stacking efficiency.
Criteria for evaluation were air velocity between courses of
lumber and drying degrade with the corresponding moisture
content distribution. Good drying conditions were obtained
using kiln sticks as thin as 7/16 inch.

For kiln operators and lumber manufacturers. Western
juniper is found in considerable abundance in Oregon, and

used for specialty items such as fireplace mantels and, more
recently, "distress" paneling. This latter use has called for a
kiln-drying schedule, suggesting 160 F drybulb conditions and
130-150 F wet-bulb for 5/8-inch thick boards; 150 and 160 F
drybulb and 130-145 F wetbulb for 5 and 6-quarter boards.
The resultant lumber should be free of surface checks and
split knots.

Johnson, James H. LATERAL BEARING STRENGTH
OF FASTENERS IN LUMBER-PLYWOOD JOINTS
TREATED WITH FIRE RETARDANTS. For. Res.

Kozlik, Charles J. "KILN TEMPERATURE EFFECT

ON TENSILE STRENGTH OF DOUGLAS-FIR AND
WESTERN HEMLOCK LUMBER." For. Products J.
26(10):30-34. October 1976. (For. Res. Lab.)

Lab., Research Paper 28. 32 p. February 1976. (For.
Res. Lab.)
For lumber and plywood manufacturers and builders with
fire-retardant

different
Douglas-fir

For kiln operators and manufacturers of structural lumber,
laminated

treated wood. Joints were- fabricated from
combinations of untreated and fire-retardant
lumber and 3/8-inch plywood. Eight types of

and

trusses.

Unseasoned

2-

by

6-inch

and western hemlock lumber was kiln-dried and
tested in tension parallel to the grain. For both species, an
increase in temperature resulted in a decrease in tensile
strength. Douglas-fir lumber with small knots dried at 230 F
was 11 percent lower in tensile strength than that dried at

fasteners and three fire-retardant treatments were tested. Joint
specimens were exposed 2 and 7 years in cold, standard, and
warm-humid conditions,

beams,

Douglas-fir

then tested in lateral bearing. Best
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170 F. The corresponding reduction for Douglas-fir with large
knots was 22 percent; for western hemlock with small knots,
21 and 2 percent. In four of six combinations of temperature
and knot size, the tensile strength of hemlock was 3-14
percent greater than that of Douglas-fir.

McMahon,

Robert

Anton. "NON-LINEAR BEHAVIOR OF
NAILED WOOD-STUD WALLS AT SERVICE LOADS
AND OVERLOADS." IN: Proceedings, 2nd Inter.
Conf. Mechanical Behavior of Materials, p. 1948-1952.
August 1976. (For. Res. Lab.)
For timber engineers, wood technologists, and researchers.
Polensek,

0.

"FOREST PRODUCTS
AT OREGON STATE
UNIVERSITY." For. Products J. 26(3): 19-22. March
1976. (For. Res. Lab.)
For producers and users of forest products. Reviews the
MARKETING

Nailed wood-stud walls are common components of residential
and commercial buildings. Discusses nonlinear behavior on the
theoretical deflections, stresses, and ultimate load of a typical
design wall. The main reason for nonlinear behavior of nailed
wood-stud walls is the nonlinear behavior of joints and studs.
Two-line relation for stud and joint stiffnesses, combined with

RESEARCH

marketing research program at OSU and related technological
studies. Industry acceptance is discussed in areas of product
performance, timber engineering and design, improved processes
and products, and utilization of wood and bark residues.

the finite element
acceptable accuracy.

developed that emphasized the effect of the stiffness of wall
coverings and connectors on the ultimate composite load and
deflection.

walls

with

technologists, and regulatory agencies. Twenty-foot by 60-foot
roof diaphragms, with 3-inch tongue-and-groove decking, were
vibrated in the laboratory to determine their damping ratio
and ranges in stiffness. The information developed in this
study should be useful in dynamic-response analyses of wood
buildings subject to earthquakes and explosions.

proposed for

selecting and preserving steel and wood fence posts in the
Northwest. Various soaking treatments were suggested.

Polensek, Anton. "FINITE ELEMENT ANALYSIS OF
Proceedings,

nailed

Anton. "DAMPING OF ROOF
DIAPHRAGMS WITH TONGUE-AND-GROOVE
DECKING." Wood Science 9(2):70-77. October 1976.
(For. Res. Lab.)
For builders, architects, timber engineers, wood

Service)

IN:

that

Polensek,

University. Circular 887. 4 p. April 1976. (Extension

WALLS."

demonstrated

procedures.

Miller, Donald J. SELECTING AND PRESERVING
FENCE POSTS. Extension Service, Oregon State

WOOD-STUD

Design

Douglas-fir studs of stud grade, '/2-inch gypsum wallboard, and
3/8-inch plywood siding are 1.56 times stronger and 1.35
times stiffer than predicted by current oversimplified design

years, and more than half of the 38 mills within 10 miles of

were

an

For timber engineers, wood technologists, and regulatory
A design procedure for wood-stud walls was

the proposed steam generation plant are interested in steam.

Methods

with

agencies.

Eugene, Oregon. Hog fuel, composed almost entirely of green
bark, is potentially available for steam generation for the next
20 years. Depending on agreement of a satisfactory contract,
sawmills would provide 64 percent of the available green bark;
veneer and plywood plants, 24 percent; and shake, shingle,
and chip mills, 11 percent. Additional bark is likely to be
available beyond a 45-mile limit from Eugene. The value of
such fuel is likely to increase markedly during the next 20

ranchers.

solutions

July 1976. (For. Res. Lab.)

For forest products industries and utility companies near

and

produces

Polensek, Anton. "RATIONAL DESIGN PROCEDURE
FOR WOOD-STUD WALLS UNDER BENDING AND
COMPRESSION LOADS." Wood Science 9(1): 8-20.

McMahon, Robert 0. MILL AND WOODS RESIDUES
TRIBUTARY TO EUGENE, OREGON, AVAILABLE
FOR STEAM GENERATION. For. Res. Lab. Research
Bulletin 20. 10 p. January 1976. (For. Res. Lab.)

For farmers

analysis,

Polensek, A. and G. H. Atherton.
"COMPRESSION-BENDING STRENGTH AND
STIFFNESS OF WALLS WITH UTILITY-GRADE

American

Society of Civil Engineers, J. of the Structural Division
102(ST7):1317-1335. July 1976. (For. Res. Lab.)

For builders, architects, engineers, and regulatory agencies.
A theoretical procedure based on the finite element model and

STUDS."

For.

Products J.

1976. (For. Res. Lab.)
For Builders, architects,

linear step-by-step analysis for evaluating the behavior of
wood-stud walls under combined bending and compression
loads was developed and verified, I-beam wall sections and
full-size walls were tested to verify the procedure. Predicted
and observed data showed good agreement. The developed

26(11):17-25. November
timber

engineers,

wood

technologists, and regulatory agencies. Rupture tests of full-size
wall panels showed that walls built with Utility-grade studs on
16-inch spacings would perform satisfactorily in most areas of
the United States. Experimental walls were four times stronger
than the minimum design wind load for representative samples
of Douglas-fir and Engelmann spruce studs of Utility grade
favorably compared to the tabulated design values.

procedure can be used to obtain the information necessary for
improved structural and economic design of wood-stud walls
for residential and commercial buildings.
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Safo-Sampah,

and

S.

R.

D.

J. C. and C. J. Kozlik. "KILN DRYING
SINKER HEART WOOD FROM SECOND-GROWTH

"RAPID

Graham.

Ward,

AGAR-STICK BREAKING-RADIUS TEST TO
DETERMINE THE ABILITY OF FUNGI TO
DEGRADE WOOD." Wood Science 9(2):65-69. October
1976. (For. Res. Lab.)

HEMLOCK: A PRELIMINARY
EVALUATION." IN: Proceedings, Western Dry Kiln
Clubs, May 1-2, 1975, Eureka, California. P. 44-63.
(For. Res. Lab.)
WESTERN

For researchers in wood pathology and protection. The
wood-degrading ability of Douglas-fir decay and nondecay fungi
were evaluated by a simple and rapid agar-stick breaking-radius

For kiln operators and manufacturers of lumber from
western hemlock. Deals with certain aspects of sinker

test. The brownrot fungi Poria carbonica and Poria monticola
caused large changes in breaking radius and weight of wood.
The white-rot fungus Schizophyllum commune and soft-rot
fungus Phialophora fastigiata caused small but similar changes.
Other imperfect fungi caused little changes in weight but

heartwood in young western hemlock. Results show that sinker
heartwood is not as pervasive in old timber as in young;
bacteria are definitely associated with the formation of sinker
heartwood in young and old hemlock; drying rates for sinker
heartwood in all stages of formation were significantly slower
than rates for sapwood and normal heartwood; ring-failure or
tree-shake are commonly located in sinker heartwood; and the
varying electrical properties of green sinker heartwood from
normal wood show promise for developing a system to
separate these two varieties of wood.

marked changes in breaking radius.

Scheffer, T. C. and W. E. Eslyn. "WINTER
TREATMENTS PROTECT BIRCH ROUNDWOOD
DURING STORAGE." For. Products J. 26(1):27-31.

January 1976. (For. Res. Lab.)

Wellons,

For lumber and veneer producers, loggers. Logs and veneer

bolts of some northern hardwood species can be protected
moisture-retarding

coating

to

control

checking

proved

T.

C.

RESIDUAL

and

J. D.

PROTECTION

IN

Wilson, J. B. and R. L. Krahmer. "PARTICLEBOARD:
MICROSCOPIC OBERVATIONS OF RESIN
DISTRIBUTION AND BOARD FRACTURE." For.
Products J. 26(ll):42-45. November 1976. (For. Res.
Lab.)
For

the assay with creosoted samples of wood in service were

producers

and

wood

technologists.

scanning electron microscope. Commercial furnish sprayed with
urea-formaldehyde was pressed into board. Wood particles were

preservative.

observed for fiber damage and surface appearance, resin
location, and its distribution on particles and internal bond

Stevens, Joe B. THE OREGON WOOD PRODUCTS

strength. The surfaces of wood furnish showed extensive
damage and course texture where resin distribution resulted in
(IB)

LABOR FORCE: JOB RATIONING AND WORKER
ADAPTATIONS IN A DECLINING INDUSTRY. Dept.
of Agricultural and Resource Economics, Oregon State
University, Corvallis. Report prepared for U.S. Dept. of
Agric., Forest Service. 1976. (Dept. of Agricultural and

a spot or semicontinuous bond in the board. Failures in lB
strength of particleboard were

documented for plywood.

Resource Economics)
For economists and mill managers. A progress report on a
project that attempts to assess the nature and magnitude of
problems in the adjustment of the labor market of Oregon's
a

particleboard

Particleboard may be improved by detailed analysis with the

indefinite, probably because of the variable composition of the

which

2

dioxane.

an indicator of the relative level of protection by
pentachlorophenol proved to be similarly effective for assessing
protective levels in wood treated with ammoniacal copper
arsenate (ACA) and copper chrome arsenate (CCA). Results of

for

Kirk.

and water, water was preferentially absorbed. Dioxane desorbed
at greatly reduced rates from samples exposed to
dioxane-water mixtures of greater than 0.2 mole fraction

as

products,

D.

drying.

For manufacturers and users of preservative-treated wood;
wood pathologists. A simple bioassay that had proved effective

wood

and

percent adsorbate was retained in the wood after
Each vapor desorbed independently of the other. In
contrast, when wood was exposed to mixed vapors of dioxane

than

Res. Lab.)

industry,

Bower,

maple wafers were exposed to methanol-water vapors, no more

WOOD." For. Prod J. 26(7):45-50. July 1976. (For.

largest

K.

occur in wood in many experimental processes. When silver

Lew. "BIOASSAY OF

PRESERVATIVE

R.

For wood scientists. Mixtures of water and organic vapors

necessary if logs were stored into spring and summer. In cold
weather, treating could be greatly delayed without much
deterioration; in warm weather, delayed treatment gave less
protection. Basic guidelines are provided to protect northern
hardwood logs and bolts during storage.
Scheffer,

D.,

WITH WOOD." Wood Science 9(l):58-64. July 1976.
(For. Res. Lab.)

from decay during storage by treating the ends with fungicidal
solution in cold as well as mild or warm weather. Addition of
a

J.

"COMPETITIVE INTERACTION OF MIXED VAPORS

substantial

employment decline has been predicted over the next decade.
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similar

to those previously

Budget

CONSOLIDATED STATEMENT OF INCOME AND EXPENSES
Forest Research Laboratory, Oregon State University

July!, 1975, to June 30, 1976
Income

State General Fund
Forest Products Harvest Tax
Mclntire-Stennis Funds
Gift, grant, and contract research funds
Other
Total income

$728,790
636,615
318,769
146,026
64,304
1 ,894,504

Expenses

Forest regeneration and genetics
Young-growth management and protection
Economics and land use
Forest environmental engineering
Wood and bark residue use
Wood processing and product improvement
Wood product performance
Wood structure design efficiency
Administration
Physical plant operation and maintenance
Total expenses

365,693
270,375
133,043
234,384
94,722
239,924
144,635
87,915
207,062
116,751
$1 ,894,504

