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Report

1975 was exceptional. Rarely has a year
ended with so much attention focused on a
Laboratory research project. John Beuter's
study, "Timber for Oregon's Tomorrow," was
scheduled for release to the State Board of
Forestry at its meeting January 7, 1976. The
Board scheduled its meeting in the largest room
in the Capitol to accommodate legislators,
industry leaders, environmentalists, local gov-
ernment officials, foresters, and others vitally
interested in the results of this three-year
study. Nevertheless, there was standing room
only for Dr. Beuter's presentation. He has
subsequently made 20 similar presentations to
other groups. The initial printing of 2,500
copies was exhausted within six weeks. Larry
Streeby and other extension faculty are hold-
ing meetings throughout the state to help
community leaders understand local implica-
tions of the study. Legislative committees have
requested presentations and interpretations.
Other agencies, both state and federal, want to
use the study's analytical model for their
analysis, and the State Board of Forestry is
preparing its "Forestry Program for Oregon"
on the facts and alternatives analyzed by
researchers Beuter, Johnson, and Scheurman.

Few, if any, of the other research projects
outlined in this annual report will similarly
capture the attention of Oregon's people and
leaders. And few should, although some may be
of even greater value. But all need to attract the
attention of those who can use their results,
because until the results are used to make
forests more valuable for Oregon's people,
there is no payoff for taxpayer investments in
our research.

Thus, research use is critical to our
program. The Beuter-study example illustrates
several of our efforts to enable people to
understand and use our research results in their
forest resource decisions. Actually, our pro-
gram incorporates five ideas to achieve research
use. Let me outline them briefly.



We Study Important Problems
We believe people will use research that

enables them to solve important, urgent prob-
lems. This is why our research focuses on such
problems, on how to obtain regeneration after
harvesting, for example; on reducing water
pollution from logging; on increasing timber
growth in areas of potential shortages; and on
getting higher yields from timber harvested. We
first identify the important problems, then
design the studies that will provide the informa-
tion needed to solve them.

Users Participate in Research
While identifying the important problems

we simultaneously identify those persons who
will be most involved in solving themthese are
the potential users of our research results.
Whenever possible, we enlist their help in
clarifying the problem, suggesting possible
solutions, and indicating the information
needed to develop and evaluate possible solu-
tions. Then, after designing studies to obtain
this information, we often seek their direct
support in conducting that research. Such
support may be financial. Often, however, it
takes varied forms, such as contributed materi-
als, forest or logging operations on which to
make and observe research treatments, or field
help in collecting data. Some studies would be
impossible without such assistance. Others
would be possible, but would take longer or
would have to be less comprehensive. But
always, research participation by potential
users stimulates their interest in the research
results and their readiness to apply them.

Publications Necessary but Insufficient
Almost all of our research will be pub-

lished. It will be printed in national scientific or
professional journals if the user groups are
other researchers or a national professional
clientele. Reports for more specialized and
regional user groups are published in a Bulletin,
Paper, or Note of the Forest Research Labora-
tory, or in a regional trade journal.
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cieniiric publications are the form in
which the scientific community records and
develops its body of knowledge. Each publica-
tion adds information to the knowledge bank
and is stored in scientific libraries. A scientific
publication, however, usually focuses on the
results of a single study, rather than on a
resource problem and the several (sometimes
many) studies needed to provide, all of the
information to solve that problem. For this
reason, although vital and important to science,
scientific publications are usually not the most
useful form in which to communicate research
results to those who are concerned directly
with the solution of resource management
problems.

Occasionally, problem-focused publica-
tions are prepared by researchers and published
in professional journals or Laboratory Bulle-
tins. Extension publications frequently take
this problem-orientation. And talks presented
by researchers or extension faculty at profes-
sional meetings may similarly take this ap-
proach and appear in published proceedings.

We Offer Problem-Oriented Short Courses
Rather than formal publications, an or-

ganized educational effort can be an effective
way to bring relevant research results to those
who are resolving forest resource problems. On
page 22 of this report is a list of the formal
short courses offered by research and extension
faculty members to bring relevant results of
research to the attention of those who are
confronted with important problems with
forest resources. Some of these short courses
are designed for forest owners; others for
loggers; others for practicing foresters; others
for mill owners and operators; and so on. Most
of these short courses are focused on resource
problems and decisions. They present the
results of research conducted by the Labora-
tory and by other research organizations, here
and elsewhere. Their focus is on the problem,
not the research project.



Similarly, on page 20 of this report you
will find a list of slide-tape audio-visual reports.
Most of these are also focused on resource
problems and decisions. These, too, are an
effective means of transmitting research results
to various user groups. They are sometimes
presented in conjunction with short courses or
local seminars, although most are prepared so
that they also may be used effectively by single
users.

In addition, almost all of our research
faculty spend a significant amount of time
talking by telephone or directly to Laboratory
visitors who have resource problems and who
wish to discuss them with those who are
conducting related research. Year in and year
out, from 10 to 15 percent of Laboratory
faculty time is devoted to making information
available directly to user groups.

Forestry Students Learn More
Most of our research faculty teach one or

two courses in the School of Forestry; their
research results are thus immediately incorpo-
rated in the education of tomorrow's foresters,
forest products specialists, forest engineers,
and other university students.

Forestry graduate students participate in
Laboratory-sponsored research as part of their
degree programs. They learn about the conduct
of research as well as current results. And they
will know how to obtain future research results
as they are being developed.

The following pages highlight a few of the
Laboratory's research projects and report some
of our efforts to get research results into use
making Oregon's forests more valuable for
Oregon's people. I hope some of our research
will generate results that you can use. If so, let
us know of your interests and we'll do our best
to get our research results to you in a form that
wifi enable you to use them.

Dean Carl H. Stoltenberg
Director
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Forest Management

Predicting Tomorrow's Timber
Under conditions that reflect current

policies, plans, and actions of various owner
groups, timber harvests in western Oregon
may decline before the year 2000. Under
another "reasonably possible" set of condi-
tions, timber harvest m Oregon could con-
tinue at or above the current level in both the
eastern and western parts of the state.

These are two findings made possible
because of a 2-year study by John Beuter for
the State Board of Forestry, which makes
three major contributions: an up-to-date tim-
ber inventory and information on manage-
ment practices and growth needed to project
future timber availability; a computer simula-
tion model that enables policy makers to
examine the projected effects of various
potential actions as a step in developing a
preferred action program; and several specific
projections of possible changes in future
timber harvests and their contributions to the
economies of local areas.

Among Beuter's major findings were
these: possible declines of 22 percent in
timber harvest in western Oregon by the year
2000; declines of timber-dependent employ-
ment in Oregon of from 3 to 25 percent over
the next 3 decades, depending on policies and
actions; an increase in projected revenues
from timber taxes for the next 30 years; and a
rise in public in-lieu payments for all projec-
tions because the expected increases in the
real value of timber will offset the lower
prices associated with smaller trees and possi-
ble declines in inventory and harvest volumes.
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Growing on Adverse Planting Sites
Establishing a new forest on hot and dry

slopes after clearcutting is often difficult. If
initial efforts at reforestation have failed and
grass and brush species have invaded such
sites, successful regeneration within the time
required by the Oregon Forest Practices Act
becomes almost impossible. Richard Hermann
is working on a project to investigate whether
seedlings of a particular size, irrigation of
planted seedlings, and application of herbi-
cides to competing vegetation on the planting
site would offer means of improving chances
for successful establishment of a plantation
on adverse planting sites.

Results of the study, made during the
growing seasons of 1974 and 1975, indicate
that herbicide application is a far more
successful and practical tool for aiding planta-
tion establishment than irrigation. To yield
satisfactory results, seedlings would have to
be watered so frequently as to make cost of
such an operation absolutely prohibitive.

The effect of seedling size on survival
and growth on such sites has not been
satisfactorily answered by the present study.
This work, however, has shown that the
shoot/root ratio, that is, the size of the
seedling top in relation to its root mass, has to
be examined more closely to evaluate size as a
factor in survival. Hermann is planning to
initiate such a study, based on the experience
gained here, to clarify this point.



Examining the Origins of Douglas-fir
Douglas-fir grows in widely dispersed

parts of North America in the pattern of an
inverted V with uneven sides. From the apex
in British Columbia, the western half extends
along Pacific mountain ranges into California
for about 1 ,400 miles. The eastern half
stretches along the Rocky Mountains of Can-
ada and the United States into the mountains
of central Mexico over a distance of 2,800
miles.

Since the beginning of this century,
foresters have noted the great divergence of
climate, topography, soils, and other environ-
mental conditions in which the trees survive,
and their equally varied genetic background.

As a result of provenanceor origina-
tionstudies, OSU researchers are now begin-
ning to answer some of the questions posed
by this remarkable tree.

Kim K. Ching leads the effort at the
Laboratory and has made these findings in the
past year:

Trees from Montana, Idaho, and Colo-
rado had higher rates of assimilation than
those from Arizona and New Mexico in
laboratory measurements on photosynthetic
rates; the high rates in the north probably
reflect the much shorter growth season and
limited rainfall; this adaptation to the local
climate is also evident in growth rates of
various types outside of Corvallis.

Seedlings of provenance hybrids sur-
vived well in a high-elevation site at Boulder
Creek (64%) and on the plantation at Alsea
Falls (93%).

Progeny tests over the last 7 years have
confirmed that testing for genetic materials
must vary in terms of sites and years; the
performances of various hybrids of different
parentages depend partly on sites where they
were planted.

Rapid tests of viability of Douglas-fir
pollen have been developed that enable in-
vestigators to select highly viable pollen of
Douglas-fir, noble fir, and western hemlock in
less than 45 minutes.
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Surveying Recreationists
Can timber production and recreation be

carried out on the same forest lands? Since
fall of 1975, Kent Downing and a team of
interviewers have been trying to find out and,
in the process, expand the understanding of
possible conflicts and help managers of multi-
ple-use forest lands do their jobs better.

The initial phase of the work concen-
trated on determining what the managers
think are the benefits and problems of dis-
persed recreational activities on roaded forest
lands. Researchers with the Pacific Northwest
Forest and Range Experiment Station have
found that forest roads developed for the sale
and management of timber are being used by
increasing numbers of people for all kinds of
recreation. They think that dispersed recrea-
tion must be managed and planned for if it is
to coexist with timber management practices.

To this end, Downing and his staff sent
questionnaires to 500 forest managers
throughout the Pacific Northwest to deter-
mine their views on dispersed recreational
activities. A similar survey of private landown-
ers will be made in 1976.

The effect of Douglas-fir tussock moth
infestations on forest recreationists was the
subject of another survey by Downing. Such
information, limited in the past, was needed
to assist resource managers with predicting
impacts in future outbreaks.

After over 1,000 interviews with summer
recreation visitors, deer and elk hunters, and
owners of motels, resorts, and guide services,
Downing has concluded that direct influence
of the tussock moth on outdoor recreation
has been considerably less than initially antici-
pated.

Another study by Downing is concerned
with another kind of conflict: that between
cro ss-country skiing and snowmobiling.
Through use of on-site interviews, mail ques-
tionnaires, direct observation, trail counters,
time-lapse cameras and aerial flights, he is
mapping winter use by both kinds of recrea-
tionists in the Crater Lake-Diamond Lake area
of Southern Oregon in cooperation with the
National Park Service and its Park Studies
Unit at Oregon State University. The study,
not yet complete, seeks to find out what
winter recreattonists think of various manage-
ment practices and how they feel when they
meet a "rival" recreation group on the trail.



Wildlife vs. Forests
Hugh Black and Edward Hooven are

making several studies to determine the im-
pact of animals on forest regeneration and the
effects of forestry practices on wildlife:

Damage to conifer seedlings by pocket
gophers has been lessened through application
of herbicides to reforested areas in southwest-
ern Oregon. Herbicides were applied to 10-
year-old clearcuttings before conifer planting
in 1972 to control grass only, forbs and
shrubs only, or to control all vegetation;
herbicide treatments and plantings were re-
peated in 1973 and 1974. Black and Hooven
discovered that controlling grasses also cre-
ated favorable conditions for growing trees
and made an unfavorable habitat for gophers;
without any vegetation control, or without
control of grasses, few seedlings survived 1

year after planting.
Browsing and clipping of conifer

seedlings by a variety of small mammals, deer,
elk, and other animals either destroyed or
reduced the height of unprotected trees
throughout Oregon and Washington, accord-
ing to results of the annual Cooperative
Animal Damage Survey of Douglas-fir and
ponderosa pine plantations begun in 1963.
Black and biologists from the U.S. Forest
Service and the U.S. Fish and Wildlife Service
continued annual examination of plots on 45
Douglas-fir plantations selected from those in
the initial survey. They discovered little addi-
tional mortality and a decline of browsing and
other animal damage because most trees had
grown out of reach of deer and elk after 8 to
10 years. On other plots, however, severe
damage by deer took place. After 10 growing
seasons, mean height of protected seedlings
was 14 feet and 10 feet for unprotected
seedlings, the height loss equivalent of 2
year's growth. In an extreme example of deer
damage on a Douglas-fir plantation in the
Coast Range, unprotected seedlings reached
less than 6 feet (protected seedlings reached
14 feet) because of repeated browsing by
black-tailed deer.

After the Oxbow fire of 1966 burned
43,000 acres of forestland in western Oregon,
rapid reforestation was necessary. The Bureau
of Land Management and International Paper
Company asked Black and Hooven to study
the effects of the fire on small mammals and
their recovery in relation to vegetation avail-

ability. Intensive studies in 1966 and 1967
showed that the fire and habitat changes after
the fire destroyed most small mammal popu-
lations, although the principal eater of
Douglas-fir seeddeer miceremained. An-
nual studies by the two researchers revealed
that these and other rodents continued to
thrive as vegetation recovered. Although spe-
cies composition continued to change so that
it resembled small-mammal communities on
unburned areas, fewer shrews, microtines, and
chipmunks were found on burned areas.
Shifts in species composition continued to
occur as vegetation on the burned areas
rapidly returned to a shrub stage and, by
1975, the composition of small mammal
communities approached that of unburned
areas.

Studying the Nutrient Cycle
During the development of a forest

community, substantial amounts of nutrient
elements are taken up by, accumulated in,
and lost from the stand. Without disturbance
of unfavorable environment, elements cycle in
a fairly orderly fashion and nutrients are
returned to the soil from vegetationand then
recycledsupplying a large portion of the
stand's continuing nutrient requirements.
Within the nutrient cycle, however, critical
processes are affected by forest management
practices.

Denis Lavender and other researchers
have been studying this important process
with these results this year:

effects of fertilizer as measured by tree
growth response and nutrient content of the
foliage extend for at least a decade on the
Black Rock research site.

fertilizer treatments have caused a
continuing increase of the litter fall, which
has, in turn, permitted a greater turnover of
the litter and a more favorable nitrogen
regime for the trees years after the first
fertilizer application in April 1962.
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Saving Port-Orford-cedar
Port-Orford-cedar is a valuable timber

tree that grows naturally only in the forests of
southwestern Oregon and northern California.
Revenue from cedar sales, primarily to Japan
as a specialty wood, is returned to Coos,
Curry, and Douglas counties in which these
forests grow.

Since the early 1950's, when Port-
Orford-cedar in coastal forests was first at-
tacked by Phytophthora root rot, attempts
have been made to halt this destructive
disease. The disease is caused by a fungus,
Phytophthora lateralis, which destroys roots
of trees of all sizes and ages. The fungus kills
the tree when it spreads from the roots to the
lower trunk and girdles the inner bark. Infec-
tion always causes the trees to die.

Since its initial discovery along the coast,
Phytophthora root rot has spread inland along
roads and waterways to the heart of the cedar
range. Unless the disease is controlled or
contained it will soon be impossible to pro-
duce Port-Orford-cedar timber in Oregon.

Since 1975, Lewis Roth, plant patholo-
gist at OSU, has been trying to gain enough
information to control the disease. With funds
provided by the southwestern counties and
the Mclntire-Stennis Cooperative Forestry Re-
search Program, he has explored four possible
methods of control:

Develop resistant plantsyears of
study of branch cuttings collected from living
trees growing in diseased areas and rooted
near the fungus in a greenhouse led him to
conclude after the plants died that Port-
Orford-cedar does not possess high resistance
or immunity to P. lateralis.

Apply antifungal chemicalstests using
"Nurelli," a new fungicide, revealed that the
fungus is too aggressive for control in this
manner.

Develop management practices based
on how the fungus spreadsresearch showed
that the fungus does not survive in the soil
itself but persists in root debris from dead
cedars; it survived in such debris at low
temperatures and in moist soil and declined
over several months at high temperatures, in
frozen debris and in dry soil.

Use care against introducing the fungus
and practice sanitationRoth thinks such
practices must be combined with management
practices based on knowledge of the ecology
of the fungus in soil; if P. lateralis is not
widely distributed in soil or does not survive
once cedar debris is decomposed, then man-
agement based on rotation of diseased areas
might allow continued future production of
Port-Orford-cedar.

8
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The Coniferous Forest Biome Program
The Oregon portion of the Coniferous

Forest Biome program continued this year to
emphasize integrated ecological research by
teams olexperienced scientists.

One group studies the internal dynamics
of forests. It examined movement, accumula-
tion, and utilization of carbon, water, and
nutrients in ecosystems comprising defined
stands. This group made substantial progress
in research synthesis this year from data
representing a range of climates and vegeta-
tion from across western Oregon.

Another group studies how forests inter-
act on watersheds to affect hydrology, ero-
sion, and nutrient export. This year, progress
was achieved in plant water relations, snow-
melt, and subsoil water movements; a general
hydrologic model was developed and simula-
tion runs were made representing climatic and
forest conditions typical of Cascade Mountain
watersheds.

A third group studying stream ecology
found water chemistry of streams differs
substantially from that measured in soil solu-
tion as a result of biological exchange and
utilization in the stream itself. They now
believe stream chemistry is controlled by four
major processes: direct organic inputs from
litter, surface runoff during snowmelt and the
first fall rains, subsoil exchange characteristics
of the watershed, and biological and physical
activity in the stream itself.

Several papers have been prepared on
how ecosystems operate and interact with one
another. These are a foundation for future
research and have management implications.

Managing Immature Douglas-fir
How will several silvicultural methods

affect the growth of immature stands of
Douglas-fir? A study by Alan Berg of the
growth and development of the stand and
individual trees and of the ecological changes
that occur during the life of the stand is trying
to find the answers. Economic information is
also being collected at Black Rock, North
Santiam, Wilark, and Burnt Woods.

A major effort now in progress is evalua-
tion of stand structure and growth and yield
under several management regimes for both
commercial and precommercial operations.
The Weibull statistical distribution nicely char-
acterizes basal area, on many of the plots.
Methods of parameter estimation, adjustment
for deviation from fit, and parametric charac-
terization of growth and treatment effect are
being investigated. Some technical problems
remain to be solved, but progress has been
encouraging and satisfactory.

Nitrogen content of understory vegeta-
tion for three levels of thinning and the control
were calculated at Black Rock for 1974 using
biomass estimates made by Jerry Witler. Total
nitrogen in the understory biomass of heavy
thinning is three times that of the moderate
thinning and five times that of both the light
thinning and the control. The largest increase
of nitrogen was in the wood component of
woody plants, mainly vine maple, Oregon-
grape, ocean spray, and dogwood in the heavy
thinning.

A seed-fall study in natural, lightly
thinned, and heavily thinned Douglas-fir stands
at Black Rock for the last 20 years has
demonstrated that heavy thinning can dramati-
cally increase seed production for up to 10
years' thinning. Light thinning has no effect on
seed production. In the past 20 years, four
excellent (1956, 1959, 1968, 1972) and two
good (1965, 1971) seed production yearshave
occurred. The remainder are fair-to-poor seed
years.
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Predicting Tree Mortality
When commercial forests are defoliated

by insects like the tussock moth, scientists
need to be able to predict tree mortality and
growth loss when the insects stop eating. Will
the trees die? If so, then plans can be made to
salvage dead trees before they decay or
become "breeding grounds" for other insects
like bark beetles.

Forest scientist Warren Webb and his
research assistant, Kran Kilpatrick, are trying
to find the answer by investigating the possi-
ble use of starch contentthe principal sub-
stance of a tree's reserve energyas a predic-
tor of a tree's ability to survive and a measure
of subsequent growth reduction of partially
defoliated trees.

In investigations in both the laboratory
and field, they found that the starch content
of Douglas-fir is lower on trees defoliated by
the, tussock moth. The reduction is similar for
twigs, roots, and the remaining foliage, indi-
cating a loss of reserve energy in the whole
tree proportional to the amount of defolia-
tion.

The researchers think that starch con-
tentbecause it is directly incorporated into
metabolic and growth processeswill be a
good diagnostic tool for predicting mortality
and relative growth loss from insect defolia-
tion.
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Other research in the Department of
Forest Management this year included:

A brushfield analysis of clearcuttings by
David Paine and Roger Rogers uses multiband
stereoscopic aerial photography to increase
knowledge concerning the success of regenera-
tion after harvest cuttings and fires. When
completed, this study should aid this objective
by giving a knowledge of the species composi-
tion and density of brushfields so the forest
ecologist can see whether coniferous reproduc-
tion could exist under, or mixed with, the
brush, and by allowing the ecologist and
regeneration specialist an opportunity to pre-
scribe brush control treatments.

A seasonal seedling watering schedule
for the state nursery at Elkton was developed
by Joe B. Zaerr and brought satisfactory
results, demonstrating that water control is
essential.

A study of western hemlock roots by
graduate student Charles Brown has revealed
that they behave differently from Douglas-fir
roots, findings that should be useful to anyone
planting hemlock in the Northwest.

The ability of cucumber bioassay to
detect cytokinins in xylem sap from Douglas-
fir has been perfected in another study by
Zaerr. He has found several cytokinins in xylem
sap that have not been reported in plants
before.

The cooperative study of levels of
growing stock in Douglas-fir is designed to
examine the effect of different levels of
growing stock on wood production, tree size,
and ratios of growth to growing stock. The
Pacific Northwest Forest and Range Experi-
ment Station, State of Washington Department
of Natural Resources, Canadian Forestry Serv-
ice Pacific Forest Research Centre, Weyer-
haeuser Company Forestry Research Center,
and Oregon State Forest Research Laboratory
are cooperating in the work, directed by Alan
Berg and John Bell. Representatives from
several other companies and agencies also meet
with the group.





Forest Engineering

Young-Growth/Old-Growth
Harvesting timber is not as easy as it

sounds. Not only must timber be harvested
economically and efficiently, but the process
must also be accomplished without excessive
damage to soil and water.

Research in the Department of Forest
Engineering in 1975 was designed to provide
Oregon's forest owners and timber operators
with information to help them solve problems
for both young-growth and old-growth forests.

Young-growth forests, which play an
important role in the state's economy, are
under 60 yearsold and cover between 3 and 4
miUion acres in western Oregon and Washing-
ton. Much of the terrain in which these forest
grow, however, is steep, with fragile, sensitive
soil. The acreage in young forests will increase
as old-growth forests are converted to vigorous
young stands.

Our engineers have worked this year to
accommodate smaller trees by radically alter-
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ing harvesting technology. Changes in equip-
ment and methods will be necessary if produc-
tion levels are to match those attained with
large, old-growth logs. More pieces, each of a
smaller size, grown more closely together, pose
difficult harvesting problems for loggers, espe-
cially in steep terrain.

Edward Aulerich is working to make
harvesting operations in young stands on steep
terrain more efficient. During the past year, he
conducted tests on a new carriage designed for
yarding small logs with skyline machines. The
carriage utilized a clamping device that stops it
at a designated point on the skyline. This
carriage increased production and, more im-
portantly, made possible the use of a less
expensive, two-drum yarder. Aulerich also
evaluated the method for hooking logs for
skyline yarding. He compared production using
chokers and tongs with the new carriage and
found that tongs may be a more efficient way
to handle small pieces.

Harvesting operations on young stands
growing in gentle terrain have traditionally
used tractors and skidders. In many instances,
soils associated with this topography contain



much clay and are often easily compacted
when wet. Many managers have expressed
concern about the impact of tractors and
skidders on soil properties and, in turn, seedling
survival and tree growth. Forest practice
regulations prohibit harvesting operations
when soil is too wet.

Henry Froehlich's research is designed to
help identify those combinations of soil type
and texture, soil moisture, and tractor traffic
that may damage the soil's ability to grow trees.
Likewise, he is working to define those
situations in which no damage occurs. After 2
years of controlled tests under a variety of
conditions, he has found that seedling survival
is slightly less on compacted sites, about 90
percent of that observed on uncompacted sites.
Seedling height growth remains the same,
however. In studying stands thinned by trac-
tors, Froehlich notes a trend toward reduction
in growth of residual trees with increasing soil
compaction in their root zone. In one thinned
stand, for example, trees growing in heavily
disturbed sites added 52 percent less basal area
than those growing in undisturbed sites.

Old-growth forests supply the bulk of

Oregon's annual timber harvest now and for
several years to come. As harvesting progresses,
problems with terrain become more acute,
however. Steep slopes, fragile soils, conflicts
with recreational use of forest lands, and road
development are all problems that increase in
complexity as more difficult harvesting condi-
tions are encountered. Special harvesting tech-
niques are often prescribed to overcome some
of these critical problems. Some are so new that
little is known about their costs or operational
characteristics, or about how to select the
proper system for a given set of circumstances.

Dennis Dykstra has completed a 3-year
study that will help evaluate and compare some
of these new harvesting systems. Using time-
study methods to analyze production and
delays, he has quantified the influence of
terrain, crew size, timber size, and yarding
distance on yarding production. His studies
compared production of a variety of cable
systems, balloons, and helicopters in both

/f
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clearcuttings and partial cuttings. In detailed
studies of yarding delays, he isolated causes of
interruptions in production. These data are
now being used to develop a technique to
optimize harvesting methods and systems for a
forest property. Mark Lembersky, cooperating
from the Department of Statistics, has devel-
oped a method to extend this optimization
over time.

Old-growth timber is often highly defec-
tive. Harvesting this timber in steep, broken
terrain can lead to difficult problems because
residue accumulates in water channels. In
certain circumstances, large accumulations of
residue can damage channels and fish habitat
and add to problems associated with debris
avalanches. Forest practice regulations require
special measures to prevent this accumulation
of debris in important streams and require
stream cleaning in most channels after logging.

Froehlich has completed a study that
quantifies, for the first time, the volume of
debris in channels before and after harvesting.
He compared this accumulation in streams

bordering units harvested using conventional
felling, cable-assisted felling, and buffer strips.
Although initially more expensive, these last
two methods significantly reduce the amount
of stream cleaning required. And this cleaning
can be expensive.

Detailed studies of stream-cleaning costs
by Froehlich and Dykstra show that hand-
cleaning costs average $60 for 100 feet of
channel and for each ton of debris in this
distance. Froehlich's studies are continuing to
identify characteristics for predicting stability
of buffer strips. Windthrow is often a serious
problem in leaving buffers along streams. Not
only will valuable timber be lost, but the net
environmental benefit of leaving it may be
negative.

These studies, and others just beginning
on sediment transport in streams and microci-
matic changes after timber harvest, have a
common purpose: to provide information that
will help people make better choices about how
to manage Oregon's valuable forest resources.
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Forest Products

Treating Wood in Place Improving "Futures" Information Toward Economy in Wall Design
With support from the Electric Although managers of forest Determining a more economi-

Power Research Institute and the products companies, as well as bro- cal design of wood-stud walls used in
O.S.U. Sea Grant College Program, kers, already do a brisk business in housing construction was the aim of
Robert Graham, of the Department lumber futures, they still require another research project.
of Forest Products, and Malcolm more and better information to do In it, Anton Polensek has devel-
Corden, of the Department of Bot- theirjobs. oped a theoretical procedure and
any and Plant Pathology, have been Forest economist Robert corresponding computer program to
attempting to control biodegrada- McMahon and research assistant Hal carry out the analysis. He arrived at
tion of wood with volatile chemicals, Kingslien have been trying to help the theoretical wall model by divid-
to predict the need for supplemental them this year by analyzing price ing wall structure into finite ele-
treatment of wood products, and to relations between various lumber ments consisting of small beams and
improve the performance of wood in products, lumber products and fu- plates. The physical and geometric
utility pole lines, waterfront struc- tures contracts, and various lumber properties of these were then de-
tures, and boats. futures contracts.

/ fined in matrix form. The computer
The scientists applied the fumi- They used correlation, graph- then combined the matrices of all

gants Vapam, Vorlex, and chloropic- ical, and variance analyses and deter- the finite elements comprising the
rin to pressure-treated Douglas-fir mined that the most significant wall into a matrix defining the
poles and piles with internal decay relations were those between prices physical and geometric properties of
and to decaying, untreated 10-year- of the contract grade item (Hem-Fir the entire wall.
old piles. The fumigants, poured as [Inland] 2 X 4, K.D., R/L, Std. & He also used the computer to
liquids into holes in the wood, Btr.) and selected other lumber determine action between studs and
diffuse into the wood as gases after items. exterior and interior wall coverings,
the holes are plugged. Large poles They then used these relations load sharing among studs of various
treated 6 years ago remain almost to develop hedging strategies for strengths and stiffnesses, and varia-
free of decay fungi. Two years after, manufacturers who produce the tion in material properties.
treatment, they found no difference specified items. A key feature under- This procedure can, be used to
between summer and winter treat- lying the design of the strategies is generate the information needed to
ment or between treatment with 1 the convergence of the cash-lumber improve structural and economic
pint of Vapam, 1 pint and 1/2 pint of and futures-price series just before design of wood-stud walls for resi-
Vorlex, and ½ pint and 1/4 pint of contract expiration. dential and commercial buildings.
chioropicrin in other poles; all re- Kingslien and McMahon con-
mained almost free of decay fungi. firmed the practicability of the
One pint of each fumigant was hedging strategy by presenting it for
equally effective in controlling in- review and comment to knowledge-
ternal decay of piles. able futures traders in the lumber

industry and in commodity broker-
age houses. -
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Finding New Uses for Bark
Large amounts of bark residues

result from the production of forest
products in Oregon, and Raymond
Currier has been trying to find new
uses for them.

His study has had two specific
objectives: increasing the use of bark
for horticultural and agricultural
purposes through interdepartmental
research projects, and extending
knowledge of bark and its properties
to potential users.

In the process, he has worked
with other departments on the Ore-
gon State University campus:

Preparation of bark particles
for the Department of Horticulture
for greenhouse studies and limited
field testing of plants grown in 100
percent bark medium.

Bark materials from western
redcedar, western hemlock, and
Douglas-fir were made available to
the Department of Botany and Plant
Pathology for exploratory studies to
gauge the effect of bark on nema-
todes.

Residues from red alder were
prepared for study of their possible
nutritional value for animal feeding.
The research is being done by the
Department of Animal Science.

In addition to cooperation with
the various campus departments,
Currier had disseminated a great deal
of information about bark and has
prepared bark sample material for
commercial trials.

Researchers in the Department
of Forest Products have also made
several other studies this year that:

Demonstrated a sampling
procedure for determining compli-
ance with lumber moisture content
specifications.



Studied the problem of
shrinkage of lumber that still has wet
areas after drying.

Developed equations to show
that as the amount of material
rejected for redrying increases, some
costs increase but others go up only
minimally.

Revised methods for increas-
ing the yield of bark fiber suitable
for the reinforcement of plastic and
tested coupling agents for improving
plastic-to-fiber bonding.

Devised a computer program
for updating and graphing price data
for 31 lumber items and 14 plywood
and veneer items.

Determined a potential en-
ergy savings for steam-heated veneer
dryers by making tests that showed
that 24 to 36 percent of the heat
supplied to the dryer was used to
heat air induced into the dryer.
Because air is not needed for the
veneer drying process, a big potential
for energy savings exists by minimiz-
ing the amount of air induced into
the dryer.

Observed the performance of
wood composition boards under
actual exterior exposure conditions;
the results will help determine dura-
bility.

Determined the most effi-
cient combination of variables for
commercial kiln drying by investi-
gating such factors as the effect of
stick thickness on air velocity, evap-
oration rates, drying degrade, and
moisture content distribution in 2-
inch western hemlock lumber; opti-
mum stick thickness for maximum
air velocity through lumber courses
was 9/16 inch, although a plant
manager can change from the cus-
tomary 3/4-inch to the thinner
7/16-inch thickness to maximize
kiln capacity.
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Forestry Extension
Five years have elapsed since the commit-

ment of the OSU Extension Service and School
of Forestry to an extension forestry program
for Oregon. The Extension Service took on a
young partner, one that had to learn its
clientele and their needs, and how to develop
and deliver high-quality educational programs.

But putting research results into the
"minds and hands" of potential users is gaining
reasonably broad acceptance as the program
has successes and grows in size and understand-
ing. Six extension specialists now operate from
the School, and four new forestry extension
field agents were approved by the 1975
legislature. These and existing full-time fores-
try agents will cover Jackson-Josephine, Doug-
las, Lane, Clackamas, and Union-Wallowa
Counties. The results are encouraging.
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Total Contacts
A variety of educational methods was

employed. Over 3,000 people participated in
regional conferences and workshops and over
7,000 in special meetings, tours, and demon-
strations throughout the state.

In addition, slide-tapes on forestry topics
were distributed to 7,400 people; 5,900 re-
ceived educational information in newsletters;
and some 11,900 received extension publica-
tions produced in this year alone. Radio shorts
and films were also used.

Counting 13,000 young people in special
youth programs, about 35,900 people were
connected with forestry extension educational
efforts.

Forestry Update
A specially designed newsletter dealing

with planned research, recent research results
and publications, practical innovations, educa-
tional opportunities, and news in brief has had
success in this first year. From an initial
broadcast mailing, more than 3,000 men and
women are now on a demand list.



Short Courses for Small Woodland Owners
Taxation is a prime concern to most small

woodland owners, and also motivates looking
at other forest management opportunities.

A series of workshops on tax choices in
western Oregon had more than 300 persons
attending, and half of these, in an after-evalua-
tion, said they could now make a good
selection among available tax alternatives; most
of the remainder indicated that they had gained
understanding. Among additional workshops
was one on taxation for State Department of
Forestry service foresters.

Two publications were in high demand,
with a distribution in excess of 3,000 copies:
Individual Federal Income Tax Treatment of
Timber Losses from Insects and Diseases; and
the Forest Property Tax Laws in Western
Oregon.

Reforestation
Information for improved reforestation

was received by more than 1,000 Oregonians in
attendance at workshops and special meetings
and field tours. As a result, greater attention is
now being given to lifting schedules, care in
handling, site preparation, and other factors of
importance in reforestation.

Logging-Aesthetics and Other
A trial program to demonstrate that

careful logging will not interfere with some
kinds of recreation was undertaken in Lane
County, with apparent success. A similar
program to orient loggers to the special
concerns of small-woodland owners is now
underway. Both programs should result in
improved logging, better acceptance of logging,
and improved yield in currently unmanaged
stands.

The advent of cable logging in eastern
Oregon and associated problems of adaptation
and use led to a cooperative conference with
Central Oregon Community College; over 200
participants rated this course highly useful.

Chipping in the woods, a subject of wide
interest not thoroughly researched, was dealt
with by an idea-exchange program, again with
excellent acceptance by participants.

Watershed protection brought several
hundred persons to field conferences on
seeding of logging roads. Related publications
have had wide distribution.

Interest in logging debris in streams, a

subject attracting concern and controversy,
stimulated a conference by the Forest Engi-
neering Department. Attendance was more
than 300, the highest of any single program
offering.

Forest Products
A basic short course in wood technology

was added to the efforts of the department.
The program was completed in cooperation
with the Division of State and Private Forestry,
U.S. Forest Service, with a specific audience of
State Forestry personnel from various parts of
the United States.

Terry Brown, the department's new ex-
tension products specialist, will be emphasizing
educational programs focusing on certain saw-
mill and particleboard problems.

Resource Recreation Management
The behavioral problems of the recreation

visitor was the subject of a conference that
accomplished exchanges of information among
professionals in recreation management and
specialists in human relations and law enforce-
ment. The program brought an attendance of
sixty.

Private recreational enterprises have been
experiencing difficulties in surviving and pros-
pering as a primary industry in a restricted
economic environment. A conference was
developed principally to deal with financing,
laws and regulation, and business management.
Many of the 185 who participated indicated
that the program was effective and requested
that regional thrusts be identified and ad-
dressed in future programs.
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Audio-Visual Materials
Audio-Visual Packages

Eighteen new audio-visual
learning packages were published
this year by the School's Forestry
Media Center (FMC). These pack-
ages were prepared by specialists
from the School of Forestry and
from cooperating firms and agencies.
The new titles bring the total to 38
different programs now available
through the FMC. These materials
are used by colleges and universities,
state and federal agencies, private
firms, and individuals throughout
the nation and several foreign coun-
tries.

The slide-tape format, with
narration on audio tape and illus-
trated slides, provides a convenient
method of instruction for either
individual self-teaching or presenta-
tion to large groups. The programs
are available for either rental ($8
each) or purchase. See the list below
for the new programs (sales prices
included). If interested in more
information or a complete listing
and description of all the available
programs, write or call:
Forestry Media Center
School of Forestry
Oregon State University
Corvallis, Oregon 97331
503/754-1702
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BRUSHFIELDS, FORESTS AND PEO-
PLE
18 minutes, 105 slides. $64 705.1 S-T

Describes the problems caused by brush
growing on land that was once forested.
The need for productive forests and the use
of brush-controlling chemicals in restoring
lands to productive forests are emphasized.

Audience: General (High school and
above)

Author: Michael Newton, Forest Man-
agement Dept.

THE FORESTER'S CHEMICAL TOOL
KIT PART II
20 minutes, 77 slides. $51 705.4S-T

Herbicides used to control herbaceous
plants are examined. Injection to control
large weed trees is described.

Audience: Professional foresters, small
woodland owners, land managers

Author: Michael Newton, Forest Man-
agement Dept.

HOW TO ESTIMATE DEFECT IN WHITE
FIR IN SOUTHWESTERN OREGON

IDENTIFYING BRUSH AND WEED 25 minutes, 160 slides. $65 739.1 S-T
PROBLEMS
15 minutes, 74 slides. $48

Plants with the potential t
regeneration of productive trees are cate-
gorizeda starting point for those wanting
to develop a land-management plan. The
effects of each category on the growth of
timber species are discussed.

Audience: Professional foresters, small
woodland owners, land managers

Author: Michael Newton, Forest Man-

705.2 S-T HOW TO ESTIMATE DEFECT IN
o inhibit GRAND FIR IN THE BLUE MOUN-

agement Dept.

THE FORESTER'S CHEMICAL TOOL
KIT PART I
25 minutes, 78 slides. $48 705.3 S-T

Factors influencing the choice of them-
icals for brush and weed control are
discussed. General properties of herbicides
and the chemicals suitable for control of
woody plants are discussed, with emphasis
on spray application.

Audience: Professional foresters, small
woodland owners, land managers

Author: Michael Newton, Forest Man-
agement Dept.

TAINS OF OREGON AND WASHING-
TON
23 minutes, 137 slides.$65 739.2 S-T

HOW TO ESTIMATE DEFECT IN WHITE
FIR IN SOUTHCENTRAL OREGON
24 minutes, 140 slides. $65 739.3 S-T

These presentations show how to iden-
tify and estimate defect in standing white
firs in forests comprising and adjacent to
the Rogue River, Umpqua, and Siskiyou
National Forests in southcentral Oregon
and in grand firs in the Wallowa-Whitman,
Umatilla, Ochoco, and Malheur National
forests in eastern Oregon and Washington.

Major and minor defect indicators are
discussed and illustrated. Average length
deductions for major indicators and flat
percentage factors for "hidden" defect are
given. The techniques and principles dis-
cussed will be useful to experienced and
inexperienced timber cruisers and markers
in these areas. Twenty-five copies of a
summary booklet are included with each
slide-tape.

Audience: Cruisers, scalers, and
markers

Authors: Paul E. Aho, Forest Sciences
Laboratory and James Hadfield, In-
sect and Disease Control, Region 6,
U.S. Forest Service



HOME AND SMALL BUILDING INSUL-
ATION
10 minutes, 68 slides. $47 708.4S-T

Describes the benefits of insulation and
tells how much should be used in various
parts of a building to meet FHA and HUD
minimums. R-values (resistance to heat
loss), insulating materials, problems with
moisture, and other energy-saving tech-
niques are described.

Audience: Home and small building
owners

Authors: G. Brumback, H. Hansen, and
Forest Products Dept.

THE FOREST PROPERTY TAX LAW IN
WESTERN OREGON
30 minutes, 94 slides. $60 668 S-T

In western Oregon, three property tax
laws may be used to tax forest property of
small woodland owners. This program
describes these laws and gives the informa-
tion needed to apply for classification
under each law. The proper choice of
classification can result in substantial tax
savings.

Audience: Small woodland owners in
western Oregon

Author: Charles Sutherland, Forest
Management Dept.

MAKING PLYWOOD
25 minutes, 61 slides. $44 700.1 S-T

This program gives a tour of a veneer
and plywood plant. It emphasizes the
importance of each person and machine in
the production process and the effect on
quality when various jobs are not done
correctly.

Audience: Plywood producers and per-
sonnel, forestry students

Authors: S. E. Corder and J. D. Wellons,
Forest Products Dept.

WOOD STRUCTURE AND GLUING
22 mfrmutes, 67 slides. $47 700.3 S-T

The anatomy of wood contributes to
the texture of veneer surfaces and affects
how easily it can be glued. This program
describes the major differences in fiber
structure between hardwoods and soft-

shrinkage and swelling of the wood fibers.
Audience: Plywood producers and per-

sonnel, forestry students
Author: Robert L. Krahmer, Forest

Products Dept.

THE DELLWOOD TIMBER TIPPER
16 minutes, 58 slides. $42 733 S-T

Describes the process of directionally
felling old-growth timber with remotely
controlled hydraulic rams. Developed by
Weyerhaeuser Comapny and Owatonia
Tool Company, this technique offers bene-
fits such as reduced breakage, increased log
length, increased safety, and increased
stream protection. Costs of equipment and
operations are included in the presenta-
tion. Twenty-five copies of a fact sheet are
included with each copy.

Audience: Loggers, engineers, and
other forestry personnel from agen-
cies and industry

Author: John J. Garland, Extension
Timber Harvesting Specialist

INSECTS AND DECAY IN THE HOME:
THE PROBLEM
lOminutes, 60 slides. $43 708.1 S-T

Provides background information
about termites, carpenter ants, wood-
boring beetles, and a variety of wood-
decaying fungi. Also discusses the condi-
tions that allow and promote insect and
decay infestations, as well as where these
infestations are likely to occur.

Audience: General public
Author: Tiffin Harris, Forestry Media

Center, and Forest Products Dept.

INSECTS AND DECAY IN THE HOME:
INSPECTION
11 minutes, 65 slides. $46 708.2 S-T

Describes how to conduct an organized
inspection tour of the home and what to
look for in each area. Also provides more
information about the conditions that
favor insect and decay infestations.

Audience: General public
Author: Tiffin Harris, Forestry Media

Center, and Forest Products Dept.

INSECTS AND DECAY IN THE HOME
CONTROL AND PREVENTION

woods. It also points out pathways for lOiriinutes, 55 slides. $41 708.3 S-T
adhesive penetration and the causes of Describes various structural and chem-

ical methods for control and prevention of
insect and decay infestations. Provides
precautionary suggestions for homeowners
seeking professional pest-control services.

Audience: General public
Author: Tiffin Harris, Forestry Media

Center, and Forest Products Dept.
WOOD VENEERS AS SUBSTRATES
FOR GLUING
22 minutes, 54 slides. $42 700.4 S-T

The surface properties of veneer influ-
ence plywood glueline quality. This pro-
gram discusses surface roughness and por-
osity, the chemical components on the
surface, and the acidity of the wood
surface, as well as methods for their
control.

Audience: Plywood producers and per-
sonnel, forestry students

Author; J. D. Wellons, Forest Products
Dept.

TROUBLE-SHOOTING ADHESION
FAILURE
25 minutes, 58 slides. $41 700.5 S-T

Occasionally, plywood glue does not
bond to the veneer surface. This program
explains why adhesion occurs and dis-
cusses how to diagnose adhesion failures
caused by glue dry-out, pre-cure, and
veneer surface inactivation, as well as how
to avoid such difficulties.

Audience: Plywood producers and per-
sonnel, forestry students

Author: J. D. Wellons, Forest Products
Dept.

WOOD DESTROYERS IN THE MARINE
ENVIRONMENT
15 minutes, 75 slides. $50 716 S-T

Describes the organisms that cause
marine wood deterioration, the nature of
their attack on wood, and the conditions
that favor their development. Provides an
understanding of the methods available for
preventing the deterioration of wood
simple changes in construction and mainte-
nance can increase the serviceability of
marine wood.

Audience: Port managers, port mainte-
nance personnel, dock and boat own-
ers, architects, construction con-
tractors

Authors: R. D. Graham, G. Helsing, and
J. D. Lew, Forest Products Dept.
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CONFERENCES, SHORT COURSES, WORKSHOPS IN 1975

Subject

FOREST ENGINEERING
Cable Logging in Partial Cuttings

Forest Engineering Institute: Winter
Forest Engineering Institute: Spring
Forest Practices in Water Quality
Logging Debris in Streams
Seeding Roadsides to Control Soil Erosion

FOREST MANAGEMENT
Aerial Photo and Remote Sensing
Christmas Tree Management
Christmas TreesTwilight Tours
DendrometryThree-P Sampling
Management of Young Douglas-fir and

Western Hemlock
Reforestation-Rehabilitation Methods
Reforestation Workshops
Small Woodland Management
Variable Probability Sampling

Variable Plot and Three-P
Vegetation Management with Herbicides

FOREST PRODUcTS
Basic Short Course in Wood Technology
Chipping in the Woods
Lumber Drying
Plywood Adhesives and Adhesion
Veneer Drying

RESOURCE RECREATION MANAGEMENT
Forest Recreation Problems
Resource Development and Technical

Assistance

Director(s) Days Attendance

Garland, Dykstra, 3 205
Froehlich, Aulerich

O'Leary 50 28
O'Leary 50 29

Brown, Bergiund 2 50
Brown 2 300

Berglund, Froehlich 4 160

Paine 4 21
Sander 2 230
Sander 4 355

Bell 3 21

Berg 4 80
Cleary 3 60
Cleary 9 170

Streeby 54 600

Bell 5 66
Newton 2 150

Resch 9 24
Wilson, Garland 3 111

Kozlik 5 40
Wellons 2 37
Currier 2 29

Downing, Filipponi 2 50

Filipponi 4 185
3,011



Advisory Committee

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

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

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

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

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

Robert Ingalls,
Publisher, Gazette Times
600 S.W. Jefferson
Corvallis, Oregon 97300

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

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

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

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

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

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

Fred Sohn,
Sun Studs, Incorporated
Post Office Box 1127
Roseburg, Oregon 97474

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

Murl Storms,
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.

FOREST ENVIRONMENTAL ENGINEERING

Aulerich, D. E. "SMALLWOOD HARVESTING
RESEARCH AT OREGON STATE UNIVER-
SITY." Loggers Handbook, Vol. XXXV p. 10-12,
84-88. 1975. (For. Res. Lab.)

For forest engineers and loggers. Summarizes four years of
smaliwood harvesting research at Oregon State. Includes comparison
of production changes from alternative harvesting methods. De-
scribes needed research in smaliwood harvesting and handling.
Useful for those interested in the state of the art in smallwood
harvesting.

Bergiund, E. R. and M. Rowley. ROCKING
WOODLAND ROADS. Extension Service, Oregon
State University, Extension Circular 859. 12 p.
(Extension Service)

For small woodland owners. Describes need for rocking on
woodland roads, calculations for determining volumes required,
methods of application, and costs. Contractual arrangements are
discussed in detail. Useful for helping woodland owners decide
whether or not to rock their roads and how to go about such an
operation.

Beschta, Robert L. "A METHOD FOR ESTIMAT-
ING SNOWFALL AMOUNTS." American Water
Resources Bulletin 1 l(6):1209-12l9. 1975 (For.
Res. Lab.)

For engineers and hydrologists. Describes a method of
predicting snowfall depth from general meteorologic information
about temperature and precipitation. Useful for estimating snow-
pack accumulation for reservoir planning, ski area development, and
snow loading for structures.

Dykstra, Dennis Peter. PRODUCTION RATES
AND COSTS FOR CABLE, BALLOON, AND
HELICOPTER YARDING SYSTEMS IN OLD-
GROWTH DOUGLAS-FIR. Research Bulletin 18.
57 p. 1975. (For. Res. Lab.)

For forest engineers, loggers and forest managers. Provides
comparative yarding production and costs for six yarding systems
including a highlead, three skylines, a balloon, and a helicopter, used
in clearcutting and conventional cutting patterns. Includes a method
for predicting yarding costs and a comparison of fuel consumption
for the systems. Useful in planning timber harvesting options.
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Garland, John J. GATHERING FUELWOOD FOR
HOME HEATING. Extension Service, Oregon
State University, Circular 847. 6 p. 1974. (Exten-
sion Service)

For the general public. Describes methods for obtaining
fuelwood from forest, including permit, types of wood best suited,
equipment and its use, cutting methods, and safety. Useful guide for
homeowners.

Garland, John J. TIMBER HARVESTING OP-
TIONS. Extension Service, Oregon State Univer-
sity, Circular 858. 4 p. 1975. (Extension Service)

For loggers and woodland owners. Provides concise compari-
son of six harvesting systems, from horses to helicopters, in terms of
nine performance categories. These include production potential,
costs, limitations, and environmental aspects. Useful in obtaining a
general comparison of a variety of systems.

Han, R. D. and C. S. Yee. SOIL AND HYDRO-
LOGIC FACTORS AFFECTING THE STABILITY
OF NATURAL SLOPES IN THE OREGON
COAST RANGE. Water Resources Research Insti-
tute, Report WRRI-33. 204 p. 1975. (Water
Resources Research Institute)

For forest engineers and hydrologists. Describes the move-
ment of water through soils on steep forested slopes during storm
events. Describes hydrologic characteristics of soils. Relates soil
water movement to slope stability. Useful for evaluating runoff
processes in steep terrain and estimating stability of slopes.

Harr, R. D., W. C. Harper, J. T. Krygier, and F. S.
Hsieh. "CHANGES IN STORM HYDROGRAPHS
AFTER ROAD BUILDING AND CLEARCUT-
TING IN THE OREGON COAST RANGE." Water
Resources Res. 1 1(3):436-444. 1975. (For. Res.
Lab.)

For hydrologists, engineers and forest managers. Describes
impact of road building and clearcutting on streamflow during
storm events. Focuses on small stream systems in forested water-
sheds. Useful for planning harvest operations and understanding
impacts on water resources.



Holbo, H. R., R. D. Han, and J. D. Hyde. "A
MULTIPLE-WELL, WATER-LEVEL MEASUR-
ING AND RECORDING SYSTEM." J. Hydrology.
27:199-206. 1975. (For. Res. Lab.)

For hydrologists. Describes a system for measuring and
recording water level changes in 16 wells or piezometers. The system
can operate unattended from battery power in remote areas for 2-4
weeks. Useful for soil moisture research.

Lembersky, M. R. and K. N. Johnson. "OPTIMAL
POLICIES FOR MANAGED STANDS: AN IN-
FINITE HORIZON MARKOV DECISION PROC-
ESS APPROACH." Forest Science 22(2): 109-122.
1975. (For. Res. Lab.)

For forest land owners and managers. Develops a method for
optimizing the investment in stand management for maximization
of total discounted expected returns. The approach is described in
detail and then applied to young Douglas-fir stands. Useful in
decisionmaking for managed stands.

Lisland, Torstein. CABLE LOGGING IN NOR-
WAY: A DESCRIPTION OF EQUIPMENT AND
METHODS IN PRESENT USE. Northwest Area
Foundation forestry series, School of Forestry,
Oregon State University. 52 p. 1975. (For. Res.
Lab.)

For forest engineers, loggers, and small woodland owners.
Describes methods and equipment used in Norway for logging small
wood on steep terrain. Includes details of yarding systems and
production rates. Useful for those interested in harvesting young
stands in the Pacific Northwest.

O'Leary, John Elmer. "EIN VERGLEICH EIN-
IGER FORSTLICHER PRAKTIKEN IN DEN
ALPEN UND IN WEST-OREGON." (A compari-
son of forestry practices in the Alps and in western
Oregon) Reprint from Forstwissenschaftliches
Centralblatt 92(4):l83-200. 18 p. 1973. (For. Res.
Lab.)

For forest engineers and loggers. Compares the cost, opera-
tion and labor requirements, and problems of cable logging systems
used in western Oregon and the European Alps. Also describes the
hunting problems in both regions and the education of forestry
technicians. Useful for evaluation of the suitability of European
harvesting methods for Oregon forests. In German with English
summary.

Ringler, N. H. and J. D. Hall. "EFFECTS OF
LOGGING ON WATER TEMPERATURE AND
DISSOLVED OXYGEN IN SPAWNING BEDS."
Transactions American Fisheries Society
104:111-121. 1975. (Dept. of Fisheries and Wild-
life)

For wildlife specialists, forest hydrologists, and forest man-
agers. Clearcutting increased the temperature of water in spawning
beds and decreased the concentration of oxygen. These changes did
not reduce seriously the survival of coho salmon, but may hive been
related to a reduction in resident cutthroat trout.

Silversides, C. R. RESEARCH, DEVELOPMENT,
AND CONTROL IN TIMBER HARVESTING.
Northwest Area Foundation forestry series, School
of Forestry, Oregon State University. 40 p. 1975.
(For. Res. Lab.)

For forest engineers. Summarizes forest engineering research
programs throughout the world. Also includes a discussion of
control techniques and methodology in timber harvesting.

Triska, F. J. and J. R. Sedell. DECOMPOSITION
OF FOUR SPECIES OF LEAF MATERIAL IN
THREE REPLICATE STREAMS WiTH DIFFER-
ENT NITRATE INPUT. Water Resources Research
Institute, Oregon State University, Report WRRI-
29. February 1975. (Dept. of Fisheries and Wild-
life)

For forest hydrologists. Nitrogen added in three small
streams to simulate that from fertilizing or logging did not increase
the rate of decomposition of litter, although results were partially
confounded by a growth of algae in spring.

FOREST MANAGEMENT

Bell, John F. "SAMPLING WITH UNEQUAL
PROBABILITIES TO ESTIMATE CUBIC-FOOT
VOLUME GROWTH ON PERMANENT SAMPLE
PLOTS." For stlichen Bundes-Versuchsanstalt.
Mitteilungen 105:71-80. 1974. (For. Res. Lab.)

For forest mensurationists. The combination of unequal
probability sampling and the optical dendrometer makes it possible
to eliminate tree-volume tables along with their inherent errors and
express the results on an area basis. Repeated computer-drawn
samples were used to analyze the sampling method. Results of the
field trial were comparable to results of the repeated computer-
drawn samples.

Berg, A. B. and A. Doerksen. NATURAL FERTIL-
IZATION OF A HEAVILY THINNED DOUG-
LAS-FIR STAND BY UNDERSTORY RED
ALDER. Research Note 56. 3 p. 1975. (For. Res.
Lab.)

For foresters. A 62-year-old Douglas-fir stand was thinned to
80 trees per acre in 1955. Some time alter thinning, an understory
of red alder, established by seed from nearby mature alder, added
up to 780 pounds of nitrogen per acre.

Beuter, John H. "OREGON'S FUTURE TIMBER
SUPPLY: ADDRESS OF JOHN H. BEUTER." p.
9 1-108. IN: Current Issues Conference, 4th, Port-
land, Ore., 1975. Ecology, environmentalism, and
future timber supply. Edited by Stuart U. Rich.
Forest Industries Management Center, College of
Business Administration, University of Oregon.

For persons interested in the state's supply of timber. A
progress report on the Oregon Timber Resources Study. It outlines
the structure for the analysis.
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Beuter, John H. "TEACHING, LEARNING,
DOINGINTEGRATED FOREST RESOURCE
MANAGEMENT." J. Forestry 73(2): 94-98. Febru-
ary 1975. (For. Res. Lab.)

For teachers. A discussion based on the author's perspective
and experiences teaching the "capstone" forest management course
at Oregon State University.

Beuter, J. H., K. N. Johnson, and H. L. Scheurman.
TIMBER FOR OREGON'S TOMMORROW: AN
ANALYSIS OF REASONABLY POSSIBLE OC-
CURRENCES. 120 p. 1976. (For. Res. Lab.)

For persons interested in the state's timber supply. An
analysis of timber availability in Oregon, now and in the future.

Black, H. C. and E. F. Hooven. "RESPONSE OF
SMALL MAMMALS TO HERBICIDE-INDUCED
VEGETATIONAL CHANGES." Proceedings,
Northwest Science 47th annual meeting, University
of British Columbia, Vancouver, B.C., Canada. I p.
May 1974.

For foresters. An abstract summarizing preliminary results of
our study of the response of small-mammal communities to habitat
changes after herbicide treatments on clearcuttings in the mixed
conifer region of southwestern Oregon.

Ching, T. M. and K. K. Ching. "GLUTAMINE
SYNTHETASE IN GERMINATING PONDEROSA
PINE SEEDS." Plant Physiology Supplement
56(2):84. August 1975. (Dept. of Agronomic Crop
Science, and For. Res. Lab.)

For plant physiologists. Activity of glutamine synthetase
increased rapidly during germination to a peak after about 9 days,
then rapidly decreased in gainetophytic tissue but continued to
increase in seedlings in parallel with content of adenosine
phosphates.

Ching, T. M. and K. K. Ching. "ATP CONTENT,
MEMBRANE PERMEABILITY, AND GERMIN-
ABILITY OF POLLEN IN SOME CONIFERS."
IN: Proceedings, XII International Botanical Con-
gress, Abstract 283. June 29-July 10, 1975. (Dept.
of Agronomic Crop Science, and For. Res. Lab.)

For tree breeders and physiologists. Viability of pollen can be
determined in less than 45 minutes by measuring content of
adenosine triphosphate, conductance, ab sorbance of ultraviolet
light, or content of carbohydrate and amino acid leached out in
water

Ching, T. M., M. W. Ranzoni, and K. K. Ching.
"ATP CONTENT AND POLLEN GERMINABIL-
ITY OF SOME CONIFERS." Plant Science Letters
4:33 1-333. 1975. (Dept. of Agronomic Crop Sci-
ence, and For. Res. Lab.)

For plant physiologists. ATP level appears to be a good
biochemical index with which to predict pollen germinability in less
than 20 minutes.
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Dilworth, John Richard. LOG SCALING AND
TIMBER CRUISING.

OSU Book Stores, Inc. 471 p. Revised
1975. (School of Forestry)

For foresters and mensurationists. A basic text and reference.

Dilworth, J. R. and J. F. Bell. VARIABILITY
SAMPLING, VARIABLE PLOT AND THREE-P.
OSU Book Stores, Inc. 130 p. Revised 1975.
(School of Forestry)

For foresters and timber cruisers. Text and reference for help
in cruising.'

Drew, A. P. and S. W. Running. "COMPARISON
OF TWO TECHNIQUES FOR MEASURING
SURFACE AREA OF CONIFER NEEDLES."
Forest Science 21(3):231-232. 2 p. September
1975. (For. Res. Lab.)

For tree physiologists. The measurement of leaf surface area
is an integral part of most gas-exchange research in plants. Because
of the size and shape of conifer needles, measuring their surface is
difficult. This paper compares two of the best techniques for
measuring needle surface area.

Hansen, E. M. and R. F. Patton. "BASIDIOSPORE
GERMINATION AND INFECTION BEHAVIOR
OF Cronartium ribicola." Abstract. Proceedings
American Phytopathological Society 1:61-62.
1974. (Dept. of Botany and Plant Pathology)

For forest pathologists. Describes formation of germ tubes
and secondary spores.

Hansen, E. M. and R. F. Patton. "TYPES OF
GERMINATION AND DIFFERENTIATION OF
VESICLES BY BASIDIOSPORES OF Cronartium
ribicola." Phytopathology 65(l0):106l-1071.
1975. (Dept. of Botany and Plant Pathology)

For forest pathologists. Describes formation of germ tubes,
vesicles, and secondary basidiospores. Understanding of factors that
influence infection of white pine with this blister rust is important
in developing resistant trees.

Hansen, E. M. Phellinus (Poria) weirii ROOT ROT
IN DOUGLAS-FIR-ALDER STANDS 10-17
YEARS OLD. Pac. N.W. For. and Range Expt.
Sta., Forest Service, U.S. Dept. of Agric., Res.
Note PNW-250. 1975. (Dept. of Botany and Plant
Pathology)

For foresters. This long-lived, destructive root rot of most
western conifers may be inhibited when soil environment is altered
by red alder, but alder growing in an even-age stand of Douglas-fir
did not prevent spread of the fungus from infected stumps. Study
through a crop rotation with alder is needed.

Hermann, Richard Karl. "FROST DAMAGE IN
THE NURSERY AND ITS EFFECT ON FIELD



PERFORMANCE OF DOUGLAS-FIR SEED-
LINGS." p. 117a-117d. IN: Proceedings, Western
Nursery Council Meeting, Portland, Ore. Chairman,
Jim Betts; Host, Wind River Nursery. 1974. (For.
Res. Lab.)

For nurserymen and foresters. The report describes types of
frost injury to seedlings and how to recognize them. The implica-
tions of various forms of frost injury for survival after outplanting in
tile field are discussed.

Hooven, Edward Frank. BAITING TO REDUCE
LOSSES OF CONIFER SEEDS TO SMALL FOR-
EST MAMMALS. Res. Note 55. 3 p. 1975. (For.
Res. Lab.)

For foresters. Prebaiting with an anti-coagulant sharply
reduces the density of small seed-eating mammals and enhances
reforestation efforts when followed by direct seeding with endrin-
treated seeds.

Hooven, E. F., R. F. Hoyer, and R. M. Storm.
"NOTES ON THE VAGRANT SHREW, Sorex
vagrans IN THE WILLAMETTE VALLEY OF
WESTERN OREGON." Northwest Science
49(3):l63-173. August 1975. (For. Res. Lab.)

For zoologists. Vagrant shrews, a consumer of Douglas-fir
seeds, are found infrequently in forest lands but are common in
heavily grassed, meadow-like areas, especially riparian lands.

Lavender, D. P. and B. D. Cleary. "CONIFEROUS
SEEDLING PRODUCTION TECHNIQUES TO IM-
PROVE SEEDLING ESTABLISHMENT." IN: Pro-
ceedings, North American Containerized Forest
Tree Seedling Symposium, Denver. Edited by R.
W. Tirius, W. I. Stein, and W. E. Balmer. Fort
Collins, Cob., Rocky Mountain Forest and Range
Experiment.Station. 1974. (For. Res. Lab.)

For nurserymen. The paper describes the sequence of changes
in seedling physiology that occur in Douglas-fir seedlings during
dormancy. Schedules for seedling production arg suggested for both
container-grown seedlings and bare-root plants to produce seedlings
of maximum vigor at the desired transplanting time.

Lavender, Denis P. "EFFECTS OF PHOTO-
PERIOD AND THERMOPERIOD PRETREAT-
MENTS UPON THE RESPONSE OF DORMANT
DOUGLAS-FIR (Pseudotsuga menziesii (Mirb.)
Franco) SEEDLINGS TO CHILLING." Abstract
39. 1 p. Northwest Science, 46th annual meeting,
Whitman College, Walla Walla, Washington. March
1973. (For. Res. Lab.)

For nurserymen. Data are presented to describe the response
of Douglas-fir seedlings to winter chilling after exposure to either
long days or short, mild days. The chilling treatment is much more
efficient in preparing plants for the annual growth flush when it
follows short, mild days. Significance of the results in interpreting
seedling dormancy and as a guide for nursery procedures is
discussed.

Lembersky, M. R. and K. N. Johnson. "OPTIMAL
POLICIES FOR MANAGED STANDS: AN INFI-
NITE HORIZON MARKOV DECISION PROCESS
APPROACH." Forest Science 22(2): 109-122. June
1975. (For. Res. Lab.)

For forest managers and scientists in operations research,
mensuration, or biometrics. This is an approach to optimizing
investment in timber products when the manager is faced with
uncertainties both in future product markets and in the response of
stands to management activities. Useful for developing management
for young forests.

Logan, Robert S. "ALTERNATIVE TO CLEAR-
CUTTING." Abstract. 1 p. Northwest Science 47th
annual meeting, University of British Columbia,
Vancouver, B.C., Canada. May 1974. (For. Res.
Lab.)

For foresters. Clearcutting Douglas-fir forests on droughty,
south-facing slopes often causes regeneration problems. Planting
seedlings in advance of harvesting may help solve these problems.
Underplanting of Douglas-fir seedlings was tested in the dry interior
Coast Range of Oregon, near Corvallis. Seedling survival was
evaluated as a function of light, moisture stress, and vegetative
competition. Results indicate Douglas-fir seedlings survive, become
established, and grow beneath a forest canopy.

Mclntire, C. D. and W. S. Overton. "DISTRIBU-
TIONAL PATTERNS IN ASSEMBLAGES OF
ATTACHED DIATOMS FROM YAQUINA ESTU-
ARY, OREGON." Ecology 52(5):758-777. Late
summer 1971. (For. Res. Lab.)

For persons interested in influence on estuaries of logging.
Methods of distance and diversity are used to describe the
distribution of diatoms.

Meslow, F. C. and H. M Wight. "AVIFAUNA AND
SUCCESSION IN DOUGLAS-FIR FORESTS OF
THE PACIFIC NORTHWEST." IN: Proceedings,
Symposium on Management of Forest and Range
Habitats for Non-game Birds, Tucson, Arizona.
May 6-9, 1975. (Dept. of Fisheries and Wildlife)

For foresters and wildlife specialists. Timber management
aimed at speeding regeneration and establishing an even-age mono-
culture of Douglas-fir for harvest at a size optimal for timber
production conflicts with forest birds in four spheres. These are
shortening of the grass-forb and shrub stage, effect of the even-age
Douglas-fir monoculture, elimination of snags, and elimination of
old-growth forest.

Newton, Michael. "CONSTRUCTIVE USE OF
HERBICIDES IN FOREST RESOURCE MAN-
AGEMENT." J. of Forestry 73(6):329-336. June
1975. (For. Res. Lab.)

For forest land managers. Outlines how utility of herbicide
practices is tied to over-all ecological response of forests. Recogniz-
ing this, managers can use subtle treatments to produce successful
results while avoiding overkill or excessive costs. Treatment with
herbicide can have positive results in timber, wildlife, watershed,
recreation, or multiple-use management.
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Newton, M. and L. A. Norris. "A DISCUSSION
ON HERBICIDES; A JOURNAL INTERVIEW." J.
of Forestry 73(7):410-412. July 1975. (For. Res.
Lab.)

For forest managers. Questions are raised and answered
regarding relation between hazards and benefits of herbicides used
in forests. Special attention is given to 2,4,5-T.

Oester, P. T. and J. A. Rudinsky. "SOUND
PRODUCTION IN SCOLYTIDAE: STRIDULA-
TION BY "SILENT" Ips BARK BEETLES." Zeit-
schrift fuer Angewandte Entomologie 79:421-427.
1975. (Dept. of Entomology)

For forest entomologists.

Overton, Walter Scott. "DEFINITION OF ECO-
SYSTEMA SYSTEMS THEORETIC AP-
PROACH." p. 170-175. IN: Proceedings, Sym-
posium on Impacts of Disease Epidemics on
Natural Plant Ecosystems. American Phytopatho-
logical Society. Vol. 1. 1974. (For. Res. Lab.)

For ecologists. The definition focus for a general system,
adjusted to fit ecosystems and other natural systems, constitutes a
definition for those natural systems. Therefore, analytic processes
appropriate to the theoretical system can be adapted to the natural
one.

Overton, Walter Scott. "DECOMPOSABILITY: A
UNIFYING CONCEPT?" p. 297-298. IN: Proceed-
ings, Ecosystem analysis and prediction; a SIAM-
SIMS conference, Alta, Utah, July 1-5, 1974.
Edited by Simon A. Levin. Society for Industrial
and Applied Mathematics. 1975. (For.. Res. Lab.)

For ecologists. The correspondence between system decom-
position and the canonicalization of a linear system is noted as an
implication of this correspondence identified.

Overton, Walter Scott. THE ECOSYSTEM MOD-
ELING APPROACH IN THE CONIFEROUS FOR-
EST BIOME. p. 117-138. IN: SYSTEMS
ANALYSIS AND SIMULATION IN ECOLOGY. v.
3. New York, Academic Press. 1975. (For. Res.
Lab.)

For ecologists. An overview is given of the approach taken in
development of a general model form in the Coniferous Biome.
Many of the developments are described and the modelling
philosophy and perspective are discussed.

Overton, W. S. and L. M. Hunt. "A VIEW OF
CURRENT FOREST POLICY, WITH QUES-
TIONS REGARDING THE FUTURE STATE OF
FORESTS AND CRITERIA OF MANAGE-
MENT." p. 334-353. IN: Transactions, 39th North
American Wildlife and Natural Resources Confer-
ence, Denver, 1974. Edited by James B. Trefether.
Washington Wildlife Management. 1974. (For. Res.
Lab.)
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For forest managers. Evaluation of forest management
alternatives through the criterion of "present value" will lead to
lower production in the forests of the future than can be supported
by those forests. A system-oriented view of a conservation planning
strategy is proposed as a viable alternative.

Rudinsky, J. A., L. N. Kline, and J. D. Diekman.
"RESPONSE-INHIBITION BY FOUR AN-
ALOGUES OF MCH, AN ANTIAGGREGATIVE
PHEROMONE OF THE DOUGLAS-FIR
BEETLE." J. of Economic Entomology
68:527-528. 1975. (Dept. of Entomology)

For foresters and forest entomologists. The four analogues of
MCII, or 3-methyl-2-cyclohexene-1-one, were quite effective in
inhibiting the congregation of Douglas-fir beetles.

Running, S. W. and R. H. Waring. "A4s4 ENVIRON-
MENTALLY COUPLED STOMATAL CONDUCT-
ANCE MODEL TO SIMULATE TRANS-
PIRATION." 1 p. IN: Abstracts, Northwest
Science 47th annual meeting, University of British
Columbia, Vancouver, B.C., Canada. May 1974.
(For. Res. Lab.)

For tree physiologists. This paper incorporates field data on
leaf conductance into a model useful in describing the water
transport system of a tree. It also provides the ability to make
physiologically controlled estimates of stand or watershed transpira-
tion.

Ryker, L. C. and J. A. Rudinsky. "SOUND
PRODUCTION IN SCOLYTIDAE: ACOUSTIC
SIGNALS OF MALE AND FEMALE Dendroc-
tonus valens LeCONTE." Zeitschrift fuer
Angewandte Entomologie 79. 1975. (Dept. of
Entomology)

For forest entomologists.

Sander, G. H. and M. Newton. CHEMICAL WEED
CONTROL IN CHRISTMAS TREE PLANTA-
TIONS. Extension Service, Oregon State Univer-
sity, PNW-148. 8 p. 1975. (For. Res. Lab.)

For Christmas tree growers. Describes weed problems and
chemicals to use. Method and time of application are discussed; also,
how chemicals can be used in restoration of lost plantings.

Stoltenberg, Carl H. "FORESTRY CONTINUING
EDUCATION IN NORTH AMERICA: NEEDS
AND TRENDS." IN: Supplement to Proceedings
of the International Union of Societies of For-
esters, Helsinki, Finland. P. 157-164. 1974.
(School of For.)

For those interested in updating the knowledge and skills of
practicing foresters with results of current research. Describes the
roles of research and extension organizations in the United States
and Canada, with specific examples from Oregon. Questions direct
applicability of these programs or their subject matter in solving
problems of forestry continuing education in the developing
countries.



Strand, M. A. and C. C. Grier. "SEASONAL
MODEL OF LITTER DECOMPOSITION IN CO-
NIFEROUS FORESTS." 1 P. Northwest Science
46th annual meeting, Whitman College, Walla
Walla, Washington. March 1973. (For. Res. Lab.)

For ecologists. Describes a computer model of litter decom-
position in forest floors of coniferous ecosystems.

Sutherland, Charles F., Jr. INDIVIDUAL FED-
ERAL INCOME TAX TREATMENT OF TIMBER
LOSSES FROM INSECTS AND DISEASES. Ex-
tension Service, Oregon State University, Special
report 434. 4 p. 1975. (Extension Service)

For woodland owners. Outlines the procedures that a
woodland owner can follow to qualify his losses from insects and
disease as a casualty loss for federal income tax purposes.

Waring, R. H., W. H. Emmmingham, and S. W.
Running. "ENVIRONMENTAL LIMITS OF AN
ENDEMIC SPRUCE Picea breweriana." Canadian
J. of Botany 53(15):1599-1613. August 1975.
(For. Res. Lab.)

For forest ecologists and tree physiologists. Methods for
interpreting environment are presented that show Brewer spruce
competes well with other Siskiyou mountain conifers in tolerance to
soil moisture stress, cold temperatures, low light, and heavy, deep
snow. Its sensitivity to high evaporative demand helps explain its
present distribution on north-facing exposures of scattered peaks
within the influences of maritime summer air masses off the Pacific
Ocean.

Webb, Warren L. "THE DISTRIBUTION OF PHO-
TOASSIMILATED CARBON AND THE
GROWTH OF DOUGLAS-FIR SEEDLINGS."
Canadian J. of Forest Research 5(1):68-72. March
1975. (For. Res. Lab.)

For tree physiologists. See next paper.

Webb, Warren L. "DYNAMICS OF PHOTOASSIM-
ILATED CARBON IN DOUGLAS-FIR SEED-
LINGS." Plant Physiology 56:455459. 1975.
(For. Res. Lab.)

For tree physiologists. In this and the preceding paper is a
beginning at quantifying the relation between carbon dioxide
absorbed by the plant, or photosynthesis, and the control of the
environment on carbon allocation to parts of the plant such as stem,
needles, and roots. An understanding of these basic processes leads
to a general understanding of growth in terms of a tree's
environment, which is fundamental to many applications in forest
management.

Webb, W. L., H. J. Schroeder, Jr., and L. A. Norris.
"PESTICIDE RESIDUE DYNAMICS IN A FOR-
EST ECOSYSTEM: A COMPARTMENT
MODEL." Simulation 24(6): 161-169. June 1975.
(For. Res. Lab.)

For ecologists and tree physiologists. Chemicals often are
used to control pests, such as insects or unwanted vegetation. In
most instances, a major portion of the pesticide is not taken up by
the target organism, but moves through the ecosystem and
eventually is degraded. In this paper, we present the results of a
mathematical model that formulates the major mechanisms control-
ling pesticide movement and degradation. We contrast the concen-
tration and residence times to which non-target organisms would be
subjected for a variety of pesticide application rates and ecosystem
properties.

Youngberg, C. T. "EFFECTS OF FERTILIZA-
TION AND THINNING ON THE GROWTH OF
PONDEROSA PINE." Proceedings, Soil Science
Society of America 39:137-139. 1975. (Dept. of
Soil Science)

For foresters. Fertilizer, especially nitrogen, increased the
growth rate of ponderosa pine, but thinning had more effect than
fertilizer. Thinning and fertilizer together had the most effect.

Youngberg,C. T., M. E. Harward, G. H. Simonson,
and D. Rai. "NATURE AND CAUSES OF
STREAM TURBIDITY IN A MOUNTAIN
WATERSHED." P. 267-282. IN: Forest Soils and
Forest Land Management. Edited by Bernier, B.
and C. H. Winget. Les Presses de l'Universitje
Lava!, Quebec. 1975. (Dept. of Soil Science)

For foresters and forest hydrologists.

FOREST PRODUCTS

Bower, R. K. and J. D. We!lons. "SORPTION OF
STYRENE AND ACRYLONITRILE BY WOOD
AEROGELS." Wood Science 7(2):123-l29. Octo-
ber 1974. (For. Res. Lab.)

For wood technologist and wood physicists. Silver maple
wafers were dried by solvent exchange to improve their accessibility
to styrene and acrylonitrile vapors. Solvent-exchange drying reduces
shrinkage during drying to two-thirds of normal, but improves
styrene sorption only one-third of the amount expected from the
reduced shrinkage. The major effect of solvent-exchange drying was
to create voids accessible to liquid styrene or to styrene vapor only
at relative vapor pressures greater than 0.95. Solvent-exchange
drying caused no major change in the sorption of acrylontrile.

Bublitz, W. J. and J. L. Hull. "BLEACHING OF
ANNUAL. RYEGRASS STRAW PULP." Tappi
58(1):78-80. January 1975. (For. Res. Lab.)

For pulp producers and the ryegrass industry. Soda pulp
from annual ryegrass straw has been bleached to a brightness level of
85 to 90 percent in conventional three-stage bleaching sequences in
the laboratory. Several experimental bleaches were made using
undefibered unbleached straw with gentle agitation. The straw
bundles did not break up during bleaching. The freeness remained
high. The pulp drained and washed very well, and the final product
was well bleached, with negligible amounts of shives and dirt.
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Bublitz, W. J. and T. Y. Yang. "PULPING CHAR-
ACTERISTICS OF DOUGLAS-FIR SAWDUST."
Tappi 58(3):95-99. March 1975. (For. Res. Lab.)

For the pulp and paper industry and lumber manufacturers.
A kraft pulping study was made using Douglas-fir sawdust of two
different paiticle sizes produced by Swedish gang saw and by quad
headrig. The yields of the coarse-sawdust pulps and the Kappa
numbers of those puips were higher than the corresponding values
for the fine-sawdust pulps. Coarse-sawdust pulps required longer
beating times to a given freeness level and produced bulkier
handsheets. The higher density, fine-sawdust puips had higher
average values for tensile strength, stretch, bursting strength, and
folding endurance, but lower values for tearing strength. Handsheet
properties of the coarse- and fine-sawdust pulps were predicted from
the values of the corresponding properties of puips made from
fractionated sawdust using a weighted average formula.

Condon, E. J. and R. D. Graham. WOOD-BOAT
MAINTENANCE: DECAY AND ITS PREVEN-
TION. OSU Extension Service, Sea Grant Marine
Advisory Program, S. G. 23. 6 p. September 1975.
(For. Res. Lab.)

For private and commercial marine boat owners. Explains
decay, factors that influence formation of decay, ways to detect it,
and ways to prevent it in wood boats.

Cooper, P. A., R. D. Graham, and R. T. Lin.
"FACTORS INFLUENCING THE MOVEMENT
OF CHLOROPICRIN VAPOR IN WOOD TO
CONTROL DECAY." Wood and Fiber 6(1):81-90.
Spring 1974. (For. Res. Lab.)

For wood technologists, wood treating companies, and public
utilities. Chloropicrin was used as an in-place treatment to control
internal decay in preservative-treated transmission poles. Chloropic-
rin moved much faster in permeable Douglas-fir heartwood than in
wood with low permeability. Chloropicrin movement in a decaying
Douglas-fir pole section was variable and was facilitated by the
decayed area. Most areas in the pole received a high dosage of vapor
more than sufficient to kill decay fungi. Vapor could still be
detected at most of the sampling sites six months after treatment.

Corder, S. E. "FUEL CHARACTERISTICS OF
WOOD AND BARK AND FACTORS AFFECT-
ING HEAT RECOVERY." IN: Proceedings
P-75-13. Wood Residue As an Energy Source.
Forest Products Research Society. 118 p. Septem-
ber 1975. (For. Res. Lab.)

For members of the forest products industry who are burning
or ale considering burning wood and bark as an energy source.
Explains some of the important characteristics of wood and bark
when used as a fuel. These characteristics are heating value, ultimate
analysis, proximate analysis, moisture content, particle size, and
bulk density. Some procedures for increasing efficiency in burning
wood and bark are discussed.

Corder, S. E. and D. E. Jordan. "SOME PER-
FORMANCE CHARACTERISTICS OF WOOD
JOIST FLOOR PANELS." For. Products J.
25(2):38-44. February 1975. (For. Res. Lab.)
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For wood technologists, building contractors, and building
code organizations. Floor panels were constructed with nominal 2-
by 8-inch joists and with coverings of plywood and particlebaord,
both alone and in combination. For some panels, adhesives were
used to attach coverings to joists and underlayment covering to
subflooring. Joist deflections of panels were measured before and
after application f coverings to determine increase in panel stiffness
because of the coverings. Vibration tests compared frequency and
damping of different panel constructions. Other tests were made to
determine resistance of panels to an impact load and to a
concentrated load.

Espenas, L. D. and C. J. Kozlik. DRYING ORE-
GON WHITE OAK LUMBER. Research Paper 27.
8 p. December 1975. (For. Res. Lab.)

For kiln operators and hardwood lumber manufacturers. This
species could yield valuable lumber, but is difficult to dry without
excessive checking and honeycombing, so drying conditions must be
mild. Time for kiln drying 4/4 lumber would be about 21 days,
which could be reduced to about 16 days by airdrying first to less
than 20 percent moisture content.

Graham, Robert D. "DECAY IN PRESSURE
TREATED POLES." Wood and Wood Products
80(10):29-32. October 1975. (For. Res. Lab.)

For wood technologists, wood treating companies and public
utilities. Explains ways to solve checking and related decay
problems in pressure-treated poles of thin sapwood species. Methods
discussed are deep incising, perforating, and kerfing. Use of
fumigants to control internal decay also is discussed.

Highley, T. L. and T. C. Scheffer. "IN-PLACE
TREATMENT OF SIMULATED WATERFRONT
STRUCTURES FOR DECAY CONTROL." Mate-
rial und Organismen. l0(l):57-66. 1975. (For. Res.
Lab.)

For wood technologists and owners of waterfront structures.
Experiments were started to improve the service life of inadequately
protected Douglas-fir and southern pine plank decks of waterfront
structures and of Douglas-fir fender piles by simple preservative
treating of the items in place. The deck experiments were aimed at
controlling decay by flooding the top surface of the planks with
fungicidal solution, thus getting the preservative into weatherchecks
where rain water accumulates and supports decay.

Inoue, M. S. and P.O. Eslick. "APPLICATION OF
RPMS METHODOLOGY TO A GOAL PRO-
GRAMMING PROBLEM IN WOOD PRODUCT
INDUSTRY." P. 130-140. IN: Proceedings, The
1975 Systems Engineering Conference, AIIE, Las
Vegas, Nevada. November 1975. (Dept. of Indus-
trial and General Engineering)

For industrial engineers.

Johnson, James W. "LATERAL BEARING
STRENGTH OF. DOUGLAS-FIR LUMBER-
PLYWOOD JOINTS TREATED WITH FIRE
RETARDANTS." For. Products J. 25(11):38-40.
November 1975. (For. Res. Lab.)



For wood technologists and various building code agencies.
Joints were fabricated from different combinations of untreated and
fire-retardant treated Douglas-fir dimension lumber and 3/8-inch
plywo1. Various fasteners and fire-retardant treatments were
studied. Although results from several types of fasteners used in
treated wood and exposed in cold and standard conditions were as
good as results obtained from the untreated controls, most
specimens were reduced in strength.

Johnson, L. E. HYDRAULIC SYSTEM OF A
PROPOSED SMALL-WOOD CABLE YARDER.
Research Report. June 30, 1975. (Dept. of Me-
chanical Engineering)

For logging equipment manufacturers and logging engineers.

Junge, David C. BOILERS FIRED WITH WOOD
AND BARK RESIDUES. Bulletin 17. 59 p. 1975.
(For. Res. Lab.)

For hog fuel boiler operators. Covers a range of subject
matter including combustion systems, characteristics of wood and
bark residue fuels, principles of combustion, factors affecting
combustion of hog fuel, monitoring equipment, combustion control
equipment, pollution control devices, measurement of pollutant
emissions, and regulations pertaining to emissions from boilers fired
with hog fuel.

Junge, David C. "ENERGY ALTERNATIVES
FOR THE FOREST PRODUCTS INDUSTRIES."
P. 35-88. IN: Wood Residue as an Energy Source.
Proceedings No. P-75-13, Forest Products Research
Society. September 1975. (Dept. of Mechanical
Engineering)

For forest products mill operators. Pulp and paper mills get
37 percent of purchased energy from fuel oil, about 35 percent
from natural gas, 20 percent from coal, and about 8 percent as
electricity from utilities. Other wood products mills get about 58
percent from oil, 23.5 percent from natural gas, 2.3 percent from
coal, and 15.7 percent as electricity from utilities. Use of coal may
increase but wood and bark residues may be the best bargain
economically.

Kingslien, Hal K. "HEDGING STRATEGIES IN
LUMBER FUTURES." For. Products J.
25(12):16-18. December 1975. (For. Res. Lab.)

For lumber manufacturers and lumber wholesalers. Explains
the basic concepts of hedging strategies in the lumber futures
market. Uses a case study to illustrate hedging strategy.

Kingslien, H. K. and R. 0. McMahon. STUDIES IN
MANAGEMENT AND ACCOUNTING FOR THE
FOREST PRODUCTS INDUSTRIES: A DECI-
SION FRAMEWORK FOR TRADING LUMBER
FUTURES. Monograph, School of Business, OSU.
20 p. September 1975. (For. Res. Lab.)

For financial and other executives of lumber producing firms.
Explains how the cash and futures markets can be used in tandem to
minimize the harmful effects of wide swings in the price of lumber.
Defines relations that exist between noncontract and contract grade
lumber prices, and explains how these relations are related to the
price of a futures contract near expiration.

Kozlik, Charles J. "KILN-DRYING KEMPAS AND
KERUING RAILWAY TIES." For. Products J.
25(6):28-30. June 1975. (For. Res. Lab.)

For wood technologists and companies drying foreign woods
for use as raiiroad ties. Samples from railroad ties of kempas and
keruing were assigned three kiln harges, to study the effect of three
drying temperatures, 49, 82, and 110 C, on the rate of drying and
development of seasoning degrade. Kiln time ranged from 432 hours
at 49 C to 168 hours at 110 C. Results indicate kempas ties could be
dried at temperatures as high as 110 C, but keruing ties would

quire drying temperatures not higher than 82 C.

Litvay, J. D. and M. D. McKimmy. "DETERMIN-
ING MOISTURE CONTENT AND MOISTURE
SORPTION IN DOUGLAS-FIR BARK." Wood
Science. 7(4):284-281. April 1975. (For. Res.
Lab.)

For wood technologists and wood physicists. Extractive
content, sample composition, and particle size were examined to
evaluate their influence on moisture content determination and
moisture sorption by Douglas-fir bark. Extractive content, sample
composition, and particle size did not influence significantly the
methods of moisture content determination for Douglas-fir bark.
Sample composition and extractive content exerted significant
influence on the equilibrium moisture contents at which the samples
equilibrated.

McKimmy, Milford D. "FIBRIL ANGLE VARIA-
TION IN HALF-CENTURY-OLD DOUGLAS-FIR
PROVENANCE PLANTATIONS." IN: Proceed-
ings, First North American Forest Biology Work-
shop. Michigan State University. 1970. (For. Res.
Lab.)

For wood technologists and wood anatomists. Increment
core samples from trees from 13 seed sources and three Douglas-fir
provenance plantations representing widely differing environmental
conditions were analyzed for fjbril angle variation. Standard analysis
of variance of all seed sources and plantations indicated that only
plantations or geographical location had a significant effect on
average fibril angle. Average fibril angle of trees from a selected set
of seed sources, however, within a given plantation was found to
vary significantly. The average fibril angle of trees from the same set
of seed sources within a different plantation did not vary signifi-
cantly. A very high degree of correlation was found between average
fibril angle in the earlywood and latewood.

Miller, Donald J. "TREATMENTS TO LOOSEN
BARK." For. Products J. 25(1 l):49-55. November
1975. (For. Res. Lab.)

For wood technologists and companies engaged in whole-tree
chipping, and other related forest products industries. Shear
strength of bark attachment to wood from young trees of
Douglas-fir, western hemlock, lodgepole pine, and ponderosa pine
was related inversely to moisture content of the material. This
relation is reversible and bark attachment may be weakened
additionally by heating in saturated steam. Bark attachment was
weakened by preharvest injection of trees with MSMA (mono-
sodium methanearsonate). It would seem possible to reduce bark
content of chipped bole wood of these species to 5 percent or less
by a compression-debarking process or by preharvest injection of
small, thin-barked trees with MSMA.
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Minelli, M. P. and A. W. Anderson. FACTORS
AFFECTING SLIME ACCUMULATION IN FI-
BERBOARD MILL PROCESS WATER. Report
WRRI 36. 60 p. October 1975. (Dept. of Microbi-
ology, and Water Resources Research Institute)

For sanitary engineers. Growth of filamentous slime mold
appeared to be caused by concentrations of carbohydrates in a
slightly acid solution. Neutralizing the acid, eliminating the primary
settling pond by rapid screening, and providing direct aerating
should allow the free wood sugars to be transformed to carbon
dioxide and waters.

Polensek, Antone. "DAMPING CAPACITY OF
NAILED WOOD-JOIST FLOORS." Wood Science
8(2):141-151. October 2975. (For. Res. Lab.)

For wood technologists and engineers. Vertical free-vibration
tests were conducted on 34 experimental nailed wood-joist floors to
determine the damping ratio. The same experimental floors also
were vibrated as shear diaphragms in the horizontal direction to
simulate floor action during an earthquake. The average damping
ratios of tested floor types were between 0.07 and 0.11, associated
with the maximum double amplitudes between 0.0016 and 0.0038
inch.

Resch, Helmuth. "THE PHYSICAL ENERGY PO-
TENTIAL OF WOOD." Loggers Handbook. v.
XXXV, Section 2:29-33. 1975. (For. Res. Lab.)

For members of the forest products industry who are using
or considering using wood as an energy source. Examines the heat
values of wood as they relate to other fuel sources. Also considered
is the availability of various wood residues. The potential for using
existing sources of wood and bark residue as a fuel is stressed.

Ross, W. D. and M. E. Corden. "SELECTIVE
DEGRADATION OF LIGNIN AND CONDENSED
TANNINS OF DOUGLAS-FIR BARK
SCLEREIDS BY FUNGI." Wood and Fiber
6(1):2-12. Spring 1974. (For. Res. Lab.)

For wood chemists and wood technologists. Chemical anal-
ysis of decayed bark confirms visual observations that colored
materials rich in tannins and cell wall lignin are removed separately
from bark of Douglas-fir by different species of fungi colonizing the
bark. Two fungi suspected as causal agents in the formation of bark
white rots, namely Bispora betulina (cda.) Hughs and a fungus
resembling Isaria, failed to produce typical white rots in axenic
culture, but evidence strongly suggests that they are involved in the
bleaching process.

Scheffer, T. C. and R. D. Graham. "BIOASSAY
APPRAISAL OF VAPAM AND CHLOROPICRIN
FUMIGANT-TREATING FOR CONTROLLING
INTERNAL DECAY OF DOUGLAS-FIR POLES."
For. Products J. 25(6):50-56. June 1975. (For.
Res. Lab.)
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For wood technologists, wood treating companies, and public
utilities. Three bioassay methods were developed for measuring the
progress and persistance of toxic vapor in wood. In sections of poles
of conventional diameters, decay fungus distributed through the
wood by systematic inoculation was eradicated by fumigants in the
more effectively treated sections as far as four feet above and below
the treated zonethe maximum distance assayed. Vertical move-
ment of the vapors was much faster than transverse, and downward
movement was somewhat greater than upward, which reflects the
influence of gravity. Lethal concentrations of chloropicrin, but not
of vapam, were still present in the sections 20 months after
treatment. Studies support evidence from field trials that fumigant
treating eradicates fungi from poles and may persist inside poles for
many months after treatment.

Schuldt, J. P. and J. 0. Howard. OREGON
FOREST INDUSTRIES: WOOD CONSUMPTION
AND MILL CHARACTERISTICS, 1972. Exten-
sion Service, Special Report 327. 113 p. December
1974. (For. Res. Lab.)

This report presents the results of a survey of the primary
wood-processing industry in Oregon for 1972, and depicts mill
characteristics, raw-material inputs, residue production, and disposi-
tion. Data in the survey are broken down for lumber, plywood and
veneer, pulp and board, shake and shingle, pole and piling, and
export industries. Flow of wood to the industry from various
sources, species, harvest areas, volume of residue utilized, and raw
material requirements for the forest products industries in Oregon
are included.

Thevenon, M. J. and R. 0. McMahon. "A QUAR-
TERLY ECONOMETRIC MODEL OF INTERNA-
TIONAL TRADE OF KRAFT LINERBOARD."
Tappi 57(3):161-162. March 1974. (For. Res.
Lab.)

For pulp and paper industry and exporters of paper products.
This study examined factors influencing prices and trade flows of
kraft linerboard from the United States and Sweden to the United
Kindgom and Germany for the period from 1961 to 1969 by means
of a quarterly econometric model composed of five sets of supply
and demand equations, one set representing the United States
domestic market.

Wilson, James B. "OUTLOOK FOR PARTICLE-
BOARD TO 1980." For. Products J. 25(11): 10-16.
November 1975. (For. Res. Lab.)

For particleboard producers. The rate of growth of the
particleboard industry is expected to decline to a compounded
annual rate of 3 to 5 percent. In 1980, production should be
between 4.4 and 5 million square feet (3/4-inch basis). New market
growth will be primarily in the furniture and housing industries.
Major factors affecting increase in board costs are raw materials and
transportation.



Budget

CONSOLIDATED STATEMENT OF INCOME AND EXPENSES
Forest Research Laboratory, Oregon State University

July 1,1974, toJune 30, 1975

Income
State General Fund $544,946
Forest Products Harvest Tax 599,980
Mclntire-Stennis Funds 222,065
Gift, grant, and contract research funds 210,1 85
Other 151,288
Total income $1,728,464

Expenses

Forest regeneration and genetics 36 1 ,970
Young-growth management and protection 195,809
Economics and land use 131,688
Forest environmental engineering 186,945
Wood and bark residue use 81,770
Wood processing and product improvement 207,119
Wood product performance 124,859
Wood structure design efficiency 75,895
Administration 205,683
Physical plant operation and maintenance 99,213
Total expenses $1,670,951

Balance forward, June 30, 1975 $57,513






