
-



Oregon State University's Forest Research Laboratory is the forestry
research arm of the State of Oregon. It was established by the Oregon
legislature in 1941 "to aid in the economic development of the state, to
develop the maximum yield from the forests, and to obtain the fullest
utilization of the resource."

The Laboratory's research is designed to provide information that will
improve the forest-related decisions of those who use, own, operate, or are
otherwise affected by management of the forests of the Northwest and the
products and services these forests provide. The Laboratory's research
results are used by manyprivate landowners, state and federal land-
managing agencies, wood-processing firms, legislators, environmental
agencies and interests, loggers, and others. Thus, Laboratory research
affects virtually all Oregonians because of the importance of forests to
them and to their state's economic health.
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FROM THE DIRECTOR

Like our other Biennial Reports, this will summarize high-
lights of our recent research for the Laboratory's public "stock-

holders." On the last page, charts will tell
you at a glance the major emphases of re-
cent research and the sources of support
making it possible. Another section lists
the publications through which we com-
municated research results to other scien-
tists and interested users who need de-
tails. Also listed are our short courses,
which directly provided resource managers
with a synthesis of the best available infor-
mation on specific topics and with oppor-
tunities to exchange experiences and in-
sights.

The Legislature established the Labora-
tory in 1941 to conduct research that
would help Oregonians obtain the greatest
possible benefits from the state's magnifi-
cent forest resources. Because these for-
ests benefit so many Oregonians in so
many ways, the task of providing sound
research-based information on managing
and utilizing them is important and chal-
lenging. For 23 years, I have had the privi-

lege of Laboratory leadership in this specific mission. We have
had some significant successes.

Much of the success of this particular Laboratory's research
has been and will continue to be dependent on four conditions:
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(1) An environment of progressive forest management in
Oregon. Only when managers, operators, and legislators are
seeking improvement and are open to innovation can research
to enhance benefits be productive. Research-receptive manag-
ers are a vital key to researcher productivity!

(2) A program focused on deriving multiple benefits from the
forestinvaluable for both short- and long-term research in
establishing research priorities, evaluating progress, and
knowing when to change directions!

(3) Integrity in research design, conduct, and reportingan
absolute.

(4) Broad and effective user participation in program plan-
ning, funding, and evaluationkeeps us focused and rele-
vant, moves our results into practice immediately upon com-
pletion of research, helps us interpret results and formulate
new hypotheses, and provides a broad base of informed sup-
port for our program.

These conditions have made the Forest Research Laboratory
an invaluable asset to Oregonians, whose economy and envi-
ronment depend on healthy, productive forests. Such a pro-
gram is worthy of broad and strong public, legislative, and
user support.

My deep gratitude to all of you who have been of such great
help to me, the Laboratory, and Oregon, as you have shared
your insights, offered criticism, and provided support through
advisory committees and other associations during my 23
years as Laboratory Director.

Carl H. Stoltenberg, Director



'
S
.

c
- -

.
'

1
1
.
.

l
p
1
 
I
.
.
.

;

;
:

'
t

"

I

B
U

IL
D

IN
G

V
A

L
U

E
 I

N
O

R
E

G
O

N
'S

FU
T

U
R

E
FO

R
E

ST
S

-
I
-
T
-
I
:
:
,

,
.
.
 
(
.

I
t
:-.

I



Introduction

Oregon's magnificent
forests provide many eco-
nomic and amenity values
for its citizens. Wood prod-
ucts form the base for the
state's economy. Yet the
forest lands that produce
timber for Oregon's mills
and markets also produce
high-quality water, abun-
dant fish and wildlife,
forage for livestock, and
outstanding scenic and
recreational opportunity
for a growing tourism
industry. Each resource
contributes unique values
to the state.

All of Oregon's forest
resources share a common
landscape and depend on
one another. Traditionally,
research at the Forest
Research Laboratory (FRL)
has recognized this inter-
dependence and seeks to
provide the knowledge
Oregonians need to man-
age their forest resources
compatibly. It is a task we
at the FRL take very seri-
ously because the state's

economic, social, and en-
vironmental well-being is
at stake. And as demands
on the state's forests in-
crease and diversify, so
does the need for knowl-
edge that will allow us to
build value in these for-
ests, not just extract val-
ues already accumulated.

The FRL's work in forest
biology and wood products
is internationally known.
Research in reforestation,

for example, provided
important technology for
the successful regenera-
tion of the Tillamook Burn
in the 1940's and 1950's.
Recent advances in refor-
estation research by FRL
scientists have made it
possible to establish plan-
tations successfully on the
harsh, dry sites character-
istic of southwest Oregon.
Thus, this research has
added value to forest

Assessing the potential for reforestation on a steep, dry, rocky site
in southwest Oregon.



lands burned over or
limited by harsh climate.

Similarly, FRL research
in wood products has
added value to Oregon's
timber resources by in-
creasing the lumber yield
from logs, by extending
the life of wood in build-
ings, and by improving
wood use in such secon-
dary products as particle-
board.

The FRL's long tradition
of biological and products
research is complemented
by its work on environ-
mental problems and
those dealing with public
policy. Our environmental
research dates back to the
1960's when we joined
with other organizations to
evaluate the impacts of
timber harvesting and
road construction on
water quality and fish
habitat. Findings from
that investigation helped
shape Oregon's Forest
Practices Act. Other efforts
helped control emissions
from teepee burners for
wood waste, guide safe
use of herbicides, and

identify wood preserva-
tives that can be safely
used in home construc-
tion. Today, a contingent
of FRL scientists is at
work in coastal forests to
determine how timber,
water, wildlife, and fish
habitat can be managed
compatibly in riparian
areas to ensure maximum

information on the use
and environmental impact
of prescribed fire, again
with an eye to enhancing
and maintaining resource
value.

Research on public
policy at the FRL in 1976
provided Oregon with its
first comprehensive pro-

value and protection of all
resources. Other FRL sci-
entists are evaluating al-
ternative ways to manage
competing vegetation in
young plantations. And
still others are compiling

jection and evaluation of
timber supply. Known
popularly as the "Beuter
Report," this analysis of
long-term timber supply
provided the basis for the
state's 1977 "Forestry Plan



for Oregon." An updated
analysis, soon to be re-
leased, provides a compre-
hensive examination of
how proposed changes in
timber harvest on the
national forests will affect
Oregon's economy. Using
this new information,
public policymakers will

be able to develop strate-
gies for Oregon that will
reflect the values its citi-
zens seek from their pub-
lic forest land.

But what about the
future? Research at the
FRL focuses not just on
today's problems, but on
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tomorrow's. In the follow-
ing pages, we illustrate
how FRL scientists are
working to build value in
Oregon's forests and to
ensure that this value
continues into the next
decade and century.



Enhancing Oregon's Long-Term
Ttmber Supply

Oregon is one of the
nation's most important
woodbaskets. It accounts
for about 20 percent of the
lumber, 30 percent of the
plywood, and 5
percent of the
pulp and paper
produced each
year in the
United States.
Blessed with
productive
soils, abun-
dant rainfall,
long growing
seasons, and
high-quality
timber species,
Oregon is
naturally
suited to pro-
duce the wood
and fiber prod-
ucts needed in domestic
and international develop-
ment. An in-place system
of modernized manufac-
turing facilities, transpor-
tation networks, and mar-

keting expertise provides a
competitive edge for this
industry in the region. And
a cadre of professional for-
esters and resource man-

Developing the informa-
tion needed to sustain the
long-term supply of timber
is a major mission of the
FRL. Much of our effort

has been devoted
to forecasting
timber supply,
understanding
the social, eco-

agers, backed by stringent
forest practice regulations,
fosters the management
and protection of the valu-
able and renewable re-
source on which the in-
dustry draws.

nomic, and bio-
logical prerequi-
sites to sustained
productivity, and
developing the
technology to
protect and en-
hance the man-
aged forests of
today and tomor-
row.

The following
three topicsreforesta-
tion, forest protection, and
long-term productivity
illustrate the wide front on
which we at the EEL have
attacked the problems of
timber supply.



Reforestation

Reforestation research,
a major effort of the FRL

tion, and seedling produc-
tion and handling. FRL re-
search, including the

recently completed FIR
program, has played a
key role in producing
the information needed
to allow these improve-
ments.

for many years, has result-
ed in significant improve-
ment in seedling survival.
While 60 percent survival
after the first year was
common 15 years ago,
more than 85 percent sur-
vival is common today.
This is the combined re-
suit of improved practices
involving preparation of
sites for planting, manage-
ment of competing vegeta-

Seedling production
and handling

Past research has
shown that vigorous
and healthy seedlings,
well adapted to a par-
ticular site, are an im-
portant key to achieving
successful reforesta-
tion, thereby enhancing
future timber supply.
The forest nursery in-
dustry in Oregon cur-

rently produces 200 mil-
lion seedlings, worth
$29.5 million in 1988. Site
preparation and planting
of these seedlings costs up
to $400/acre. At these
levels of investment, man-
agers need a high degree
of certainty that reforesta-
tion will be successful.
Current basic research on
seedling physiology by the
FRL's Joe Zaerr is focused
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on developing rapid, accu-
rate methods of testing the
quality of seedlings before
they are planted.

An important focus of
applied research in this
area is the development of
seedlings with the opti-
mum physiologic and
morphologic characteris-
tics for a particular site.
The FRL's Robin Rose
calls this the "Target Seed-
ling Concept." His re-
search is determining
which cultural practices in
the nursery will produce
seedlings with the desired
characteristics and is then
verifying their field per-
formance on the targeted
site.

Vegetation management
Competing vegetation

(weeds and brush) can
seriously reduce seedling
survival and growth on
many sites. The FRL has a
nationally prominent
research program on the
management of competing
vegetation, and tremen-
dous advances have been
made.



FRL researcher Mary Atkinson wetghs tree seedlings to determine
moisture content and its effect on subsequent transplanting.

Current basic research
by Dave Hibbs, Mike New-
ton, and Steve Radosevich
is determining how scarce
site resources are allo-

cated between and among
competitive species. Ap-
plied research is determin-
ing the level of competition

The results of this re-
search are being incorpo-
rated into computerized
decision models that can
be used to determine the
most cost-effective strate-
gies for management of
competing vegetation.
These models include

that critically reduces options for using various
survival and the level that tools, alone or in combina-
reduces seedling growth.
The goal is to identify how
much competition can be
allowed without jeopardiz-
ing management objec-
tives for a particular site.

tion, including herbicides,
prescribed burning, me-
chanical clearing, and
hand cutting. Such mod-
els will significantly in-
crease the efficiency of re-
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forestation by allowing
managers to treat only
those sites on which veg-
etation competition is a
significant problem and to
select those strategies for
its control that are most
cost-effective and compat-
ible with management
objectives. The most up-
to-date summary of re-
search in vegetation man-
agement is in a new book
authored by national
leaders in this field and
compiled and edited by
the FRL's Jack Waistad.

FIR and its economic
benefits

A good example of our
reforestation research is
the FIR program. FIR, the
Forestry Intensified Re-
search program focused
on southwest Oregon, is
having a major influence
on the economic outlook
of the region. Prior to FIR,
there had been a legacy of
reforestation failures
throughout parts of south-
west Oregon for over two
decades. The situation
came to a head in 1978



Reforestable Acres in SW Oregon
at the Beginning and End of the

FIR Program
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Source: Medford District, Bureau ofLand Management

when the Medford District
of the Bureau of Land
Management (BLM) with-
drew over 200,000 acres
from its timber base be-
cause of uncertainty over
its ability to reforest them.

The inability to reforest
such sites had serious
implications for the future
prosperity of southwest
Oregona region depend-
ent upon the sustained
flow of wood products to
national and international

markets.
All land-
owners
were ex-
periencing
difficulty
achieving
prompt
regenera-
tion fol-
lowing
forest
fires and
timber
harvest-
ing. The
commu-
nity im-
pacts
were se-

vere. For example, the
BLM's withdrawal preclu-
ded the production of 40
million board feet of lum-
ber per year. This is
enough timber to run a
medium-sized sawmill and
generate continuing em-
ployment for 520 forest,
mill, and related service
workers in local communi-
ties.

A group of scientists
and extension specialists
with Oregon State Univer-
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sity and the USDA Forest
Service's Pacific Northwest
Research Station began
work in 1978 on the refor-
estation and forest man-
agement problems en-
demic to the region. Coop-
erative support was pro-
vided by a coalition of
federal agencies, county
governments, state agen-
cies, and the local forest
products industry. Over
the next 10 years, a host
of research studies, pilot
regeneration trials, work-
shops, and field tours
were conducted in the
region to develop and
implement solutions to the
problems. Key FRL re-
searchers involved in this
adaptive research effort
have been Ole Helgerson,
Steve Hobbs, John Mann,
Dave McNabb, and Steve
Tesch.

As a result of these
efforts, the BLM an-
nounced that its 1989
inventory of acreage
deemed suitable for refor-
estation and sustained
timber production in the
Medford District was being



increased by 132,000
acres. If this land is man-
aged for full multiple-use
values, the immediate
economic gain to the local
communities would exceed
$12 million annually,
which would include full-
time continuing employ-
ment for more than 300
local people. And other
landowners have been
able to avoid creating
reforestation problems on
large acreages under their
jurisdiction by using tech-
niques and approaches
developed during the
course of FIR.

The FIR program has
broad implications for
timber supply. In the
Pacific Northwest, south-
west Oregon is the only
area in recent history
where the acreage allo-
cated for timber produc-
tion is likely to increase.
Virtually all other develop-
ments in this region dur-
ing the past two decades
have led to a decline in the
forest area on which tim-
ber production is impor-
tant. The FIR program,

through research, innova-
tion, and technology
transfer, promises to
reverse the trend of de-
clines in the timber base
and the flow of products
from this important re-
gion.

Forest
Protection

Another way to ensure
future timber supplies is
to protect forest resources
from unacceptable dam-

age by insects, disease,
weeds, and animals. These
organisms cause
enormous losses each
year. New research at the
FRL emphasizes how
ecosystem stress affects
vulnerability to pests, the
use of biotechnology to
prevent pest damage, and
integrated approaches to
achieving forest protec-
tion. The goal of this re-
search is to develop man-
agement strategies that
anticipate and minimize

Adult stage of the fall webworm that, in the larval stage, defoliates
deciduous trees in the Northwest.

13



losses from forest pests
without creating adverse
impacts on the environ-
ment.

Ecosystem stress
Forests under stress are

more susceptible to seri-
ous damage from pests,
particularly insects and
disease, than are their
unstressed counterparts.
Stress has increased in
eastern Oregon forests in
the last 80 years as stands
have shifted significantly
in plant species composi-
tion and have increased in
plant density, thus becom-
ing more susceptible to in-
sects and diseases. Exam-
ples include the increased
abundance of shade-
tolerant species such as
the true firs in the Blue
Mountains and of dense,
stagnated stands of lodge-
pole pine in central Ore-
gon, both of which result-
ed from prolonged exclu-
sion of fire. Moreover,
scientists anticipate in-
creased stress in all Ore-
gon forests in the future
as a result of projected

shifts in climate and
changes in air quality.

Managers must be able
to assess the extent and
intensity of ecosystem
stress if they are to mini-
mize its adverse effects.
Technology for remote

mit early and rapid detec-
tion of stress across whole
landscapes. Such detec-
tion will allow managers to
apply environmentally
acceptable corrective
measures before damage
is widespread.

Ultra-light aircraft used in taking low-elevation, detailed photo-
graphs offorested areas.

sensing of forests is being Biotechnology
developed by the FRL's
Dick Waring; his plan is to
evaluate ecosystem stress
on the basis of the physio-
logical status of the whole
forest. His goal is to per-
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Some of the most excit-
ing advances in biology
gene research and bio-
technologyhave applica-
tion for forest protection.
The FRL's Steve Strauss



FRL geneticist Steve Strauss inserts con-
tainer ofDouglas-fir needles into a

fuge for extraction of DNA.

hopes to apply these tech-
niques to reducing the
susceptibility of certain
trees to insects, and to
increasing the resistance
of others to selected herbi-
cides.

Scientists have been
able to isolate and repro-
duce the genes that con-
vey such traits. By incor-

porating those
genes into desir-
able tree species,
they may be able to
produce trees that
naturally repel
insect attack or
permit the use of
the safest herbi-
cides.

Future research
can be expanded to
include the devel-
opment of trees
highly resistant to
disease and repel-
lent to animals.
This basic research
is just getting
started, but it has
the potential of

entri- dramatically in-
creasing the op-

tions available to manag-
ers for reducing pest dam-
age and thereby increas-
ing future timber supplies.

Integrated pest manage-
ment

Traditional efforts at
forest pest management
have usually focused on
trying to stop damage
after it was well underway
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Examples include the
large-scale applications of
insecticide to reduce dam-
age from epidemics of
spruce budworm and
Douglas-fir tussock moth.

A new research program
designed by the FRL's
Logan Norris and Jack
Walstad will shift the
focus from controlling the
pest to protecting the
forest. The organisms that
become pests are usually
regular inhabitants of the
forest, but changing envi-
ronmental conditions
allow them to increase in
numbers or intensity of
activity until they cause
unacceptable damage.
FRL scientists Everett
Hansen, Tim Schowalter,
and Bill McComb are
integrating research on
specific pests with ecologi-
cal research on forest
systems; their goal is to
develop management ap-
proaches that rely heavily
on preventing damage by
using silvicultural treat-
ments. One objective is to
reduce losses from pests
while relying less on
chemical pesticides.



Long-Term
Productivity

Future timber supply
will be enhanced by assur-
ing the long-term, sus-
tained productivity of
Oregon's forest sites. This
productivity becomes
increasingly important as
a greater proportion of
timber is harvested from
managed forests and as
management efforts are
focused on fewer acres.
Long-term productivity is
dependent on maintaining
the physical and biological
properties of soils. Our
FRL scientists have impor-
tant basic and applied
research underway in this
area. The goal of this re-
search is to develop man-
agement systems that will

assure that forest produc-
tivity is sustained indefi-
nitely.

Soil compaction
Heavy harvesting ma-

chinery can compact forest
soil, reducing its inherent
productivity by 5 to 15
percent on some sites.
Hank Froehlich of the FRL

has determined both the
intensity and extent of
such compaction and its
effects on tree growth. He
and his associates devel-
oped and tested a winged,
sub-surface tillage device
that is effective in alleviat-
ing soil compaction in skid
trails. Early results indi-
cate 80 percent recovery of
growth potential on com-
pacted sites. The proto-
type has been improved
and is being manufac-
tured by a private com-
pany. From this research
have come management
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guidelines that have mini-
mized the intensity of soil
compaction and reduced
its extent by requiring that
logging vehicles be re-
stricted to designated skid
trails.

Nutrients and soil organ-
isms

Maintenance of the
supply of soil nutrients
and organic matter, and of
the microbial populations
associated with them, is
essential to sustaining
forest productivity. Basic
research by the FRL's



Dave Perry, Kermit enced by such manage- of species composition of
Cromack, and Dave My- ment practices as yarding understory vegetation.
mid i ftmtiiincs rri fh

Forest managers
debris such as logging need techniques to
slash in determining improve their ability to
the size and availabil- .

make good decisions.
ity of the nutrient
pool. These research-
ers are also studying
the impact of various
nitrogen-fixing spe-
cies on the supply of
soil nutrients. They
are concentrating on
the role of soil micro-
organisms in these
processes. Current
programs of applied
research are deter-
mining the dynamics
of nutrient supply in the
forest and how it is influ-

Electron micrograph offorest soil.

of wood debris, prescribed
burning, and the control
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Accordingly, we are
currently adapting the
FORCYTE forest pro-
cluctivity model to con-
clitions in western Ore-
gon. The objective of
this work is to provide
managers with a way
to evaluate alternative
strategies for the con-
servation of organic
matter and nutrients.
Such strategies will
not only ensure forest

productivity but will also
build environmental value.



Enhancing Environmental and
Amenity Values in Oregon's Forests

A basic challenge to
Oregonians in managing
their natural resources is
striking a bal-
ance between
economic and
environmental
values and
thereby pre-
serving the
amenities of life
in this state.
Nowhere is this
challenge more
apparent than
in the manage-
ment of Ore-
gon's forests,
which have
supplied large
amounts of
valuable tim-

1960, when we partici-
pated in the country's first
study of the impact of tim-

humans and wildlife. The
key is managing for com-
patibility of resources.

ber, clean wa-
ter, abundant fish and
wildlife, and recreational
enjoyment for well over a
century.

We at the FRL have a
history of environmental
research dating back to

ber harvesting on salmon
and trout. Research in the
next decade will continue
to include work on pro-
tecting soil and streams
but will broaden to in-
clude studies on the use
of rivers and forests by

Stream
Protection

Streams and
their banks are
unique parts of
the forest. It is
here that rivers
find their
sources, and
clean water flows
to the valleys
below; here fish
grow, and thou-
sands of animals,
plants, and birds
live in special
ecosystems called
riparian zones.

All four primary compo-
nents of the foresttim-
ber, water, fish, and wild-
lifeco-exist in riparian
zones. Consequently, here
FRL researchers are learn-
ing how to manage the
forest so that Oregonians
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can continue to enjoy
these components. Such
research is interdiscipli-
nary: forest hydrologists
work side by side with
fisheries and wildlife biolo-
gists, silviculturists, and
logging engineers.

The FRL, long a leader
in such integrated re-
search, recently added a
major new dimension to
its work through the
COPE program. This large

multi-disciplinary
program is de-
signed to develop
compatible man-
agement practices
for the forests and
streams of coastal
Oregon. COPE re-
searchers seek to
devise manage-
ment practices that
will increase pro-
duction of timber,
fish, and wildlife
while maintaining
or improving water
quality.

FRL hydrologists
Hank Froehlich
and Bob Beschta
study how forest

practices in upland areas
affect the quality of water
and fish in downstream ii-
parian zones. To this team
are added Tom McMahon,
a fisheries biologist, and
Cathy Bacon, a silvicultur-
ist, from the COPE pro-
gram. The team is com-
pleted by FRL economist
Doug Brodie, who is
studying tradeoffs between
management strategies in
order to assess the costs
and benefits associated

with multiple-use manage-
ment.

Forest-Wildlife
Interactions

Foresters have long
recognized the value of
wildlife associated with
Oregon's forests, but little
has been done to enhance
wildlife habitat while as-
suring continued produc-
tion of timber. Historically,
forest land was managed
to promote timber while
wildlife was treated pas-
sively, that is, any
changes in wildlife popula-
tions that resulted from
timber management were
accepted.

A new research program
led by the FRL's Bill
McComb will allow land
managers to increase the
abundance and diversity
of wildlife species in a
manner complementary to
timber values in managed
second-growth forests.
The objective of the re-
search is to learn how to
create, through good
silviculture, the array of
habitats that will promote



FRL researcher Bill McComb is helping ensure that Oregon's forests
support both timber production and wildlfe habitat.

Oregon's wildlife re-
sourcefrom the most
popular game animals to
the seemingly most insig-
nificant amphibian.

An example of this
research is the study of
how hardwoods in conifer
forests provide sites for
cavity-nesting birds. The
results will lead to guide-
lines on how to manage
hardwoods for this pur-
pose while protecting
timber values. Another
example is a study to de-

termine the effect of com-
mercial thinning on forest
use by birds. The results
will lead to thinning guide-
lines that can be adjusted
to promote some bird
species over others. A
major effort is also under-
way by McComb, Andy
Hansen, and colleagues to
characterize wildlife popu-
lations in riparian and up-
land zones. This multi-
year study will determine
the effects of forest ma-
nipulation on these popu-
lations and develop
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silvicultural guidelines
that ensure both timber
production and appropri-
ate habitat for a wide
variety of birds, mammals,
reptiles, and amphibians.

Recreation
We at the FRL have an

active program for promot-
ing human use and enjoy-
ment of Oregon's natural
resources. This involves
working with recreation-
ists who are the "experts"
when it comes to defining
important elements of
outdoor experiences, and
public and private re-
source managers, who
need to develop effective
ways to provide those ex-
periences. Recent projects
cover a variety of resource
areas, including rivers,
lakes, forests, and wilder-
ness:

On the Deschutes
River, high levels of
recreational use have
led to such impacts as
loss of riparian habitat
and competition for
resources. A study



commissioned by the
State Legislature and
directed by the FRL's
Bo Shelby and Ed
Starkey explored pos-
sible manage-
ment solutions
such as capital
development,
restrictions on
use, educa-
tional pro-
grams, and law
enforcement.
On the Chetco W
River, research-
ers are examin- Eq
ing ways to
solve conflicts
between user
groups and
relieve overcrowding.
Managers are particu-
larly interested in
learning how users
perceive substitute
rivers with similar op-
portunities for recrea-
tion or substitute ac-
tivities with similar
benefits. In a series of
related studies, Shelby
and Becky Johnson
have looked at the

Rogue, Illinois, Chetco,
Kiamath, Deschutes,
and Clackamas Rivers
in an effort to develop a
regional view of river

recreation and the
ways visitors utilize
these resources.

In wilderness areas of
the Cascades, Shelby
has worked with both
managers and recrea-
tionists to help develop
standards for accept-
able levels of use.
These include defined
carrying capacities,
prescriptions for appro-
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priate types of use, use
scheduling, and fair
and acceptable systems
of allocating recrea-
tional use when oppor-

tunities are lim-
ited.
I. On a number
of rivers, the FRL
has cooperated
with the Bureau
of Land Manage-
ment in deter-
mining stream
flows necessary
to protect fish
and wildlife habi-
tat, recreational
opportunities,
and aesthetic val-
ues. FRL re-
searchers are

currently working with
state agencies to devel-
op strategies for protec-
ting these necessary
flows while meeting
other requirements for
water.

These measures not
only foster recreational ex-
periences by Oregonians,
but in doing so they also
contribute to the economy
of the state.



Enhancing Oregon's Economy
Through Forestry

Recent analysis of Ore-
gon industries that sell
goods or services outside
the state
shows that
about 40
percent of
the economic
activity
comes from
the manufac-
ture of lum-
ber, wood,
and paper
products.
One could
add to that
the contribu-
tion from
growing and
harvesting
forests,
transporta-
tion of logs and products,
wholesale and retail trade,
and, increasingly, recrea-
tion and tourism. Ulti-
mately, well over half of
the driving forces for eco-
iomic activity in Oregon
must come from forests.

It is reasonable to ex-
pect that forests will con-
tinue to play a major role

movement, wood markets
with a more international
character, and even the

lingering
emotional
impact of dif-
ficult times
in the early
eighties have
led people to
refer to a
"period of ad-
justment."
Oregonians
are in the
midst of that
period, but
some of its
impacts are
already clear.
Timberlands
and compa-
nies have

been changing hands.
Manufacturing firms have
been rapidly automating,
both to cut costs and to
maximize utilization of
raw material. Individual
companies are searching
for new market niches and

in the state's economy.
But Oregonians are in a
time of transition in a
number of ways. Projected
declines in timber sup-
plies, continued shifts
toward second-growth
forests, the free-trade



opportunities for adding
value to products already
manufactured, and a new
generation of advanced
wood products is appear-
ing in the marketplace.
Recreation and other forest
resources are making an
increasing contribution to
the economy of the state.

In these changing times,
the FRL plays an impor-
tant role in support of

Oregon's forest industries.
Now more than ever, tech-
nical knowledge is essen-
tial as managers of forest
lands and factories win-
now ideas in their quest to
be competitive. These
managers may seek advice
from a number of consult-
ants, at least one of
whom will ultimately turn
to the FRL and other re-
search institutions that

1 ax ial inn fin a

Oregon's Contribution
to U.S. Wood Products
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Lumber Pulp & Paper
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fundamen-
tal knowl-
edge and
data bases
needed. In
the coming
decade, we
at the F'RL
expect to
continue
helping
Oregon's
forest-
based
industries
remain
competitive
in the
world mar-
ket.

Tourism and
Recreation: Im-
portant Forest
Products

In Oregon, recreation
and tourism are intimately
tied to healthy and pro-
ductive forests. Knowledge
about supply and demand
for these activities, as well
as about any potential
impacts they may have, is
necessary for resource
planning, and FRL re-
searchers are helping to
supply that need.

The FRL's Denver Hos-
podarsky and Perry Brown
have projected recreation
by Oregon residents and
tourists for the next 20
years. Their projections
have been made for 60
activities throughout 8
regions of Oregon and will

be used to plan for recrea-
tional needs on state and
federal forests and parks.
Among their more star-
tling projections are that,
by the year 2010, camping
with recreational vehicles
will increase by 150 per-



cent and backpacking by
67 percent.

The ability of managers
to integrate recreation into
forest planning has been
enhanced by the Recrea-
tion Opportunity Planning
System, conceived by
Brown and several Forest
Service cooperators. The
system is widely used not
only by the Forest Service
but also by the Bureau of
Land Management and in
several foreign countries.

How forest management
is interrelated with tour-
ism and with the stability
and development of
nearby communities has
been investigated by
Brown, Rebecca Johnson,
Emery Castle, Royal
Jackson, and Jim Boyle,
all of the FEL. These re-
searchers have developed
a computer model with
which land managers and
other decision makers can
estimate how a change in
forest use might affect
tourism, recreation, and
the Oregon economy.
Current studies are exam-
ining how Deschutes

County has diversified its
economic base by blending
agriculture with manufac-
ture of forest products and
tourism and how Lincoln
County with its forest
products, tourism, and
fisheries industries is
being affected by new di-
rections in forest manage-
ment. These studies are
expected to demonstrate
that economic develop-
ment can be sustained on
several fronts when the
complex of resources is
managed with concern for
its several components.

Over the next few years,
the FRL can be expected
to contribute further to
the technical know-how
needed to integrate forest
management, recreation,
and tourism. One area of
current concern is how
manipulation of vegetation
might enhance scenery
and recreation. Other im-
portant issues are the op-
portunities for jointly pro-
viding recreation and
timber and the scheduling
of forest uses over space
and time. We at the FRL
will investigate ways to



minimize any adverse
effects of decisions by
forest managers on com-
munities.

It must be remembered
that Oregon's forests are
an integral part of the
state's burgeoning involve-
ment in recreation and
tourism. And the FRL is
committed to blending
sound forest management
with the other public
interests constituting that
involvement.

Improvements
in Timber
Harvesting

Efficient harvesting and
its impact on the environ-
ment constitute two of the
most important problems
facing forest managers in
Oregon. As timber be-
comes smaller in size, as
timber supplies decline
and values rise, and as
public pressure for envi-
ronmental protection
increases, harvesting will

become more expensive
and more competitive.

Oregonians have recently
seen another tightening of
their Forest Practices Act,
and large tracts of timber-
land are tied up in court
battles. Without doubt,
high harvesting costs and
adverse environmental
impacts are major con-
straints on the growing
and processing
of timber. The
FRL's nationally
recognized re-
search on small
cable systems,
thinning, plan-
ning of harvest
areas, soil com-
paction, slope
stability, water
quality, and
streamside
management
has been widely
applied to deal
with these prob-
lems

Since the
early 1980's, a
major change
has occurred in
the clientele for
research on
harvesting
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forests. Most logging op-
erations by large compa-
nies have been closed, and
the work has been given to
small contractors. Today,
such contractors harvest
about 90 percent of the
timber in the state. There
are around 1,300 logging
firms in Oregon; average

rL

Mechanized yarder with aerial cables (left)
pulls logs from forest to the landing: loader
(right) then sorts the logs and stacks them on
trucks for delivery to the mill.



size of these firms is 12
employees.

Two reasons why log-
ging crews are shrinking
are high wage rates and
concern about the cost of
logging accidents. These
factors are largely respon-
sible for the current move
to mechanized harvesting,
which is revolutionizing
how loggers cut trees and
move them to roadside
landings. But, if not done
properly, such activities
can cause damage to the
forest environment.

New technology has
developed machines capa-
ble of cutting trees at the
stump, removing limbs,
cutting the stem into logs,
and piling the logs so that
other machines can move
them en masse to truck
loading points. These new
machines are heavy and
can damage forest soils,
causing loss of tree growth
in the replanted forest.
Forest engineers must
now weigh economic im-
pacts against environmen-
tal impacts and find the
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solution that will minimize
both. FRL research in
mechanized harvesting,
under the direction of
Loren Kellogg and Hank
Froehlich, examines not
only production rates and
costs of these new ma-
chines but also their im-
pacts on long-term pro-
ductivity.

But despite the move to
mechanization, people are
still the most important
part of any logging opera-
tion. Today's loggers, faced
with complex and expen-
sive new machinery and
with paying as much as
40 percent of gross payroll
in workers' compensation,
are taking seriously the
need for training and
safety. Eldon Olsen and
John Garland of the FRL
are continuing their re-
search on these activities
in logging operations
work aimed at making
Oregon's loggers both
safer and more competi-
tive.



Increasing
Competitiveness
Through
Products
Research

The recession of the
early eighties convinced
many lumber manufactur-
ers that they must become
more efficient in order to
remain competitive. The
problems with timber
supply in the late eighties,
coupled with rising wood
costs, have made those
efficiencies even more
important. When this need
arose, the FRL was fortu-
nate to have on its staff an
extension specialist, Terry
Brown, with special skills
in applying industrial
concepts of quality control
to lumber manufacture.
These concepts involve
such procedures as moni-
toring lumber size con-
tinuously and changing
the manufacturing proc-
ess in the midst of an
operation in order to
maintain cost-effective-
ness. Brown has assisted

a number of manufactur-
ers in modernizing their
production linesa key
link in their efforts to
remain profitable and
competitive. We estimate
that the typical user has
increased profits by one
thousand to several
hundred thousand dollars
per year.

Fast, rugged, relatively
inexpensive, special-pur-

example, now the head
sawyer in a sawmill sits in
an observation room and
oversees a computer-
controlled process for
scanning and breakdown
of logs, whereas in the
past he eyed each log and
manipulated the headsaw
controls. These more
modern approaches de-
pend on being able to
sense mechanically the

Sawyer in observation room of a
logs for sawing.

pose computers have
brought about a revolution
in the processes of all
kinds of industries, forest
products among them. For
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sawmill uses computer to scan

key qualities of the wood
size, shape, and defect
size and location. The
FRL's Jim Funck, Charles
Brunner, and their col-



leagues are developing
special television equip-
ment to scan wood
surfaces in ways that
will improve man-
ufacturing processes.
Recently, their dem-
onstration of ways to
improve yields of
clipped veneer re-
sulted in one Oregon
mill increasing its
revenue by $200,000
annually.

Green lumber
shipped long dis-
tances, especially to
overseas markets,
often arrives with
stains that reduce its
value. This degrada-
tion can be prevented
if some means of
stain control can be
found. Murray Layer,
a wood chemist at
the FRL, has created a
stain-like compound from
chemical manipulation of
Douglas-fir sapwood. As
with studies of human
disease, his discovery will

allow researchers to de-
velop a greater under-
standing of the chemical

behavior of the stain and
to search for ways to pre-
vent its formation.

FRL Wood Chemist Murray Layer exam-
ines green lumber degraded by stain.

The market for Oregon's
forest products has be-
come increasingly global in
the eighties, and many
business people are reas-
sessing whether they
should export to foreign
markets. The question can
be examined in light of

company decisions already
madewhy do some com-
panies export when others
do not? Bob McMahon of
the FRL and John Gottko
of the OSU College of
Business have found that,
among firms dealing with
lumber, exporting compa-
nies are quite a bit larger
than nonexporting ones.
Furthermore, successful
exporters usually have
reacted to interest ex-
pressed by the foreign
market; companies that do
not export typically ignore
such interest. Finally,
although there are many
public and private sources
of information and help
about exporting, success-
ful exporters typically use
them while nonexporters
misunderstand or distrust
them.

Thus, products research
at the FRL is wide-rang-
ingsome of it basic,
some applied; some com-
pleted, much on-going.
And all of it is designed to
make processing of wood
into products a more
competitive venture.



Summary

Oregon's forests provide important biological, eco-
nomic, and social values for the people of the state.
Because these values are so diverse and the stakes so
high, public debate about how Oregon's forests will be
used has become intense and contentious. Similar
debates have occurred in the past and are sure to
continue in the future.

The FRL plays an important role in such debates by
providing objective information about the state of our
forests, how they function, how they can be managed
for many values, and by describing alternatives for
current and future use. Research described in this
report on timber supply, environmental and amenity
values, and economic development highlight only a
portion of the FRL's comprehensive program. But each
topic illustrates the mission of the Laboratory: to serve
Oregon's people and its forests by providing the knowl-
edge needed to use forest resources wisely.



OUR COOPERATORS

Research at the Forest Research Labo-
ratory is supported by numerous contri-
butions from individuals, organizations,
and government agencies. These contri-
butions range from providing land, mate-
rials, labor, and financial support to as-
sisting in planning arid technical reviews.
We gratefully acknowledge the valuable
contributions during 1987-89 of:

Abbot Laboratories
A.D.S. Incorporated
Agrotek Incorporated
Akzo Chemie America Company
Aibright & Wilson Americas
American Cyanamid Company
American Hoechst Corporation
American Institute of Timber

Construction
American Wood Preservers' Bureau
Arbokem Incorporated
Associated Oregon Loggers
Associated Pulp and Paper

Manufacturers
Association of American Railroads
Association of British Columbia

Professional Foresters
Bartells, E.J.
Beecham Home Improvement

Products Incorporated

Bell, John L.
Benton County
Bohemia Incorporated
Boise Cascade Corporation
Bonneville Power Administration
Borden Chemicals
British Columbia Ministry of Forests
Brooks Tree Farm
Buckman Laboratories Incorporated
Burrill Electric
C and D Lumber Company
Caterpillar Tractor Company
Cavenham Forest Industries

Incorporated
Central Lincoln People's Utility

District
CH2M-Hill Corporation
Champion International Corporation
Chapman Chemical Company
Chemco Incorporated
Clorox Company
Colorado State University
Consumers Power Incorporated
Contact Lumber Company
Contechem, Incorporated
Cooper Split Roller Bearings
Coos County
Croman Corporation
CS!, Incorporated
Curry County



DAP, Incorporated
Davidson Industries, Incorporated
Diamond B Lumber Company
Diamond International Incorporated
Diamond Wood Products,

Incorporated
Double Dee Lumber Company
Douglas County
Dow Chemical, USA
D.R. Johnson Lumber Company
Duke University
E.I. DuPont de Nemours and Company
Empire State Electric Energy

Research Corporation
E.S. Constant Company
Eugene F. Burrill Lumber Company
Evanite Glass Fiber Incorporated
Evanite Hardboard Incorporated
Florida, State of
FMC Corporation
Forest Engineering Incorporated
Forestry Canada
Fort Hill Lumber
Frank Lumber Company
Fruit Growers Supply Company
Georgia-Pacific Corporation
Gilchrist Timber Company
Giustina Brothers Lumber and

Plywood Company
Goodyear-Nelson Hardwood Lumber

Company
Gregory Forest Products Incorporated
Heather Oak Wood Products
Herbert Lumber Company
Howard-Cooper Corporation
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Hydraulic & Machine Services,
Incorporated

IFA Nurseries Incorporated
Industrial Forestry Association
Inland Empire Tree Improvement

Cooperative
International Paper Company
International Reforestation Suppliers
International Woodworkers of

America
ITT Rayonier Incorporated
Jackson County
James River Corporation
Janssen Pharmaceutica
Jasper Wood Treating Incorporated
J.H. Baxter, Incorporated
John Deere
Josephine County
Kaiser, Henry
Kiamath Studs Incorporated
Kogap Manufacturing Company
Koller Seilbahnen
Koppers Company Incorporated
Ladder Management Services
Lamb-Weston Incorporated
Lane County
Lava Nursery Incorporated
Lincoln County
Lone Rock Timber Company
Longview Fibre Company
Louisiana-Pacific Corporation
Maag Agrochemicals Incorporated
MacMillan Bloedel Limited
Management Planning
Martin Marietta Energy Systems

Incorporated



Mason, Bruce & Girard
McCormick & Baxter Creosoting

Company
McCrae, Kenneth
McDonald Industries Oregon

Incorporated
McFarland and Company
McFarland Cascade Incorporated
Mead Corporation
Medford Resource Corporation
Melamine Chemicals Incorporated
Menasha Corporation
Miami Corporation
Monsanto Company
Mooney Chemicals Incorporated
More Logs Incorporated
Morton Thiokol, Incorporated
Mosser and Associates
National Forest Products Association
National Recreation and Park

Association
National Science Foundation
National Starch and Chemical

Foundation Incorporated
Neptune Microfloc Incorporated
New York Botanical Garden, The
North Pacific International

Incorporated
Northwest Hardwood Association
Northwest Mycological Consultants
Northwest Tree Improvement

Cooperative
Nuodex Incorporated
Oregon Coastal Zone Management

Association Incorporated
Oregon Digital Systems
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Oregon Forest Industries Council
Oregon Logger Training Association
Oregon Small Woodland Association
Oregon, State of

Department of Economic
Development

Department of Energy
Department of Fish and Wildlife
Department of Forestry

D.L. Phipps Nursery
Department of Land Conservation

and Development
Department ofTransportation
Department ofWater Resources
Division ofState Lands
Executive Department

Oregon State University
Agricultural and Resource

Economics Department
Agricultural Chemistry

Department
Botany and Plant Pathology

Department
Chemical Engineering

Department
Civil Engineering Department
College ofOceanography
Computing Services
Crop Science Department
Entomology Department
Extension Service
Fisheries and Wildlife Department
Foundation
General Research Fund
Horticulture Department
Radiation Center



Sea Grant Program
Soil Science Department
Statistics Department
Water Resources Research

Institute
Osmose Wood Preserving,

Incorporated
Pacific Control Supply
Pacific Gas and Electric
Pacific Hardwoods
Pacific Lumber and Shipping
PACIFICORP
Papé Bros. Incorporated
PBI Gordon Incorporated
Pella Windows, Incorporated
Permawood International Corporation
Phero Tech Incorporated
Plywood Research Foundation
Polk County
Portland General Electric
Potlatch Corporation
P.P.G. Industries Incorporated
Publishers Paper Company
Railway Tie Association
Reichhold Chemicals Incorporated
Resources for the Future
Rex Timber Incorporated
Rittenhouse-Zeman and Associates
Robert Dollar Company
Rosboro Lumber Company
Roseburg Lumber Company
Roseburg Resources Company
Ross Corporation
Rough and Ready Lumber Company
RSG Forest Products, Incorporated
Scott Paper Company
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Sears Business Center
SFW Plywood Company
Sierra Pacific Industries
Simpson Timber Company
Skiena Forestry Consultants
Smith Trueb & Associates
Smurfit Newsprint Corporation
Soltek Corporation
Southern Pacific Transportation

Company
Spalding and Son Incorporated
Starker Forests, Incorporated
Stimson Lumber Company
St. Regis Paper Company
Stump, David
Sun Studs, Incorporated
Superior Lumber Company

Incorporated
Taylor Lumber and Treating Company
Three-G Lumber Company
3-M
Tillamook County
Timber Products Company
Timber Products Inspection

Incorporated
Timber Services Company
Times Mirror Land and Timber

Company
Toshiba/Houston International

Corporation
Union County Soil and Water

Conservation
U.S. Borax Research, Incorporated
U.S. Department of Agriculture

Cooperative Research Grants
Program



El Hadi Support
Forest Service

Bend Pine Nursery
Forest Pest Management
Forest Products Laboratory
J. Herbert Stone Nursery
National Forest System

Siskiyou National Forest
Siuslaw National Forest

North Central Forest
Experiment Station

Northeastern Forest
Experiment Station

Pacific Northwest Research
Station

Pacific Southwest Forest and
Range Experiment Station

Rocky Mountain Forest and
Range Experiment Station

Southern Forest Experiment
Station

Mclntire-Stennis Program
Office of International

Cooperation and Development
U.S. Department of Commerce
U.S. Department of Defense

Army Corps of Engineers
Naval Civil Engineering

Laboratory
U.S. Department of the Interior

Bureau of Indian Affairs
Bureau of Land Management
Bureau of Mines
Fish and Wildlife Service
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National Park Service
U.S. Environmental Protection

Agency
U.S. National Aeronautics and Space

Administration
U.S. Public Health Service
U.S. West Communications
University of British Columbia
University of California, Berkeley
University of California, Davis
University of Idaho
University of Oregon
University of Washington
Wagner Electronic Products
Washington Department of Natural

Resources
Washington State University
Webco Lumber Company
Wellons, Incorporated
Western Fluid Power
Western Hardwood Association
Western Kraft Company
Western Washington University
Western Wood Preservers Institute
Western Wood Products Association
Weyerhaeuser Company
Wheeler Manufacturing Company
Willamette Industries Incorporated
Willamina Lumber Company
Winrock International Institute of

Agricultural Development
W.T.D. Industries
Yakima Tribal Council



FORESTRY PUBLICATIONS

Research results find application in many areas as scien-
tists at the Forest Research Laboratory and their cooperators
publish their findings. Publications issued between July 1,
1987, and June 30, 1989, are grouped here according to five
program areas:

Forest regeneration
Page

36

Forest ecology, culture, and productivity 40

Integrated protection of forests and watersheds 52

Evaluation of forest uses, practices, and policies 62

Wood processing and product performance 72

Forestry-related publications resulting from other Oregon
State University research begin on page 88.

The lists include publications sponsored by the Forest Re-
search Laboratory, those funded by grants from public and
private agencies or other departments of the University, and
those representing unsponsored research.

SOURCE FOR REPRINTS
The appropriate source for reprints is given in parentheses

at the end of the citations if they are available from the Forest
Research Laboratory or other divisions of Oregon State Uni-
versity. Where no University source exists, reprints may be
requested directly from the author(s), journal, publisher, or
agency stated in the citation.
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FOREST
REGENERATION
Amaranthus, M.P., and D.A. Perry. 1987. Effect of

soil transfer on ectomycorrhiza formation and
the survival and growth of conifer seedlings on
old, nonreforested clear-cuts. Canadian Journal
of Forest Research 17:944-950. (For. Res. Lab.)

For forest researchers and managers. Small
amounts of soil from established conifer plantations and
mature forest were transferred to planting holes on three
clear-cuts to enhance mycorrhiza formation critical to
seedling growth and survival. Mycorrhizal fungi may
decline if reforestation is delayed, and these declines can
be offset by soil transfer from the proper source.

Amaranthus, M., D. Perry, and S. Borchers. 1987.
Reductions in native mycorrhizae following
clearcutting and prescribed burning reduce
growth of Douglas-fir seedlings. P. 80 in Mycor-
rhizae in the Next Decade. Practical Applica-
tions and Research Priorities. Proceedings, 7th
North American Conference on Mycorrhizae.
Institute of Food and Agricultural Sciences,
University of Florida, Gainesville, Florida.

For regeneration foresters. After the first full
growing season, Douglas-fir seedlings grown in soil from
an undisturbed site had significantly greater basal-area
growth than did those grown in soil from a clearcut/
burned site, largely because the latter soil lacked the full
complement of mycorrhizae.

Baker-Katz, K., S.D. Tesch, and S.D. Hobbs. 1988.
Five-year effects of greenleaf manzanita and
canyon live oak competition on Douglas-fir
survival and growth. (Abstract) Northwest Sci-
ence 62:65.

For practicing foresters and forest researchers. On
a dry, rocky site in southwest Oregon, increasing cover of
sclerophyll sprouts substantially reduced growth of
Douglas-fir seedlings. Where sprout cover exceeded 35
percent after the first growing season, seedling volume
growth after 5 years was 1 / 12 as large as that of
seedlings with minimum competition; however, seedling
survival associated with dense sprout cover exceeded 70
percent.

Childs, S.W., C. Costello, and A.L. Flint. 1987. A
soil water balance model for partitioning water
use among crop trees, evaporation, and com-
peting vegetation. P. 387-399 in Forest Hydrol-
ogy and Watershed Management (Proceedings
of the Vancouver Symposium). Publica-
tion 167. (For. Res. Lab.)

For scientists and land managers. The model
presented calculates the soil water balance, given input
measurements or estimates of climate, soil properties,
and vegetative cover. Verification experiments showed
that the model has excellent accuracy in calculating soil
water balance for four common reforestation treatments:
shading, mulching, vegetation control, and no treat-
ment.

Cole, E.C., M. Newton, and D.E. White. 1988.
Efficacy of Imazapyr and metsulfuron methyl
for site preparation and conifer release in the
Oregon Coast Range. Forest Research Labora-
tory, Oregon State University. Research
Note 81. 7 p.

For foresters, reforestation personnel, and
chemical manufacturers. Imazapyr and metsulfuron
methyl are promising chemicals for site preparation in
the Oregon Coast Range. However, when applied as
broadcast release treatments, both caused severe injury
to Douglas-fir seedlings.

Crawford, M.S., and D.H. McNabb. 1988. Protect-
ing seedlings from burial on steep slopes In
southwest Oregon. (Abstract) Northwest Sci-
ence 62:66.

For foresters and reforestation specialists.
Although few 2-0 bareroot Douglas-fir seedlings escaped
slash sliding down a steep, unburned slope, burial was
responsible for only 10 percent of the 18 percent
mortality after 3 years. Devices to protect seedlings from
ravel reduced mortality from burial to less than 2
percent.

Doescher, P.S., S.D. Tesch, and M. Alejandro-
Castro. 1987. Livestock grazing: a silvicultural
tool for plantation establishment. Journal of
Forestry 85(1O):29-37. (For. Res. Lab.)

For foresters, reforestation specialists, and range
conservationists. This feature article discusses the
controversial topic of using livestock to control compet-
ing vegetation in young conifer stands. Shorter articles



supplement the main text and offer comments by three
additional scientists. The articles offer recommendations
for successfully implementing plantation grazing on
appropriate areas.

Duryea, M.L., and S.K. Omi. 1987. Top pruning
Douglas-fir seedlings: morphology, physiology,
and field performance. Canadian Journal of
Forest Research 17:1371-1378. (For. Res. Lab.)

For nursery managers, reforestation personnel,
and seedling physiologists. Douglas-fir seedlings were
top pruned at six nurseries and then planted at field
sites in their own seed zones and on one common site.
Pruning early and tall did not affect field survival. Early-
pruned seedlings were taller than late-pruned seedlings
and had greater shoot weight, shoot:root ratio, and bud
length at the time of planting. Nurseries should avoid
pruning late in the growing season at short heights.

Flint, L.E., and S.W. Childs. 1987. Effect of
shading, mulching and vegetation control on
Douglas-fir seedling growth and soil water
supply. Forest Ecology and Management
18:189-203.

For silviculturists. The effects of 12 soil-surface
shading, mulching. and vegetation-control techniques
on seedling growth and soil temperature and moisture
environments were studied. Major effects of treatments
were to lower soil-surface temperature, lessen soil-
surface evaporation, and reduce vegetative competition
for soil water.

Fried, J.S., J.C. Tappeiner II, and D.E. Hibbs.
1988. Blgleaf maple seedling establishment and
early growth in Douglas-fir forests. Canadian
Journal of Forest Research 18:1226-1233. (For.
Res. Lab.)

For foresters and forest ecologists. Survival.
distributions of age and height. and stocking of bigleaf
maple seedlings were studied to identiI the stages in
stand development in which this species is most likely to
establish successfully from seed. The 'window" for the
most successful establishment of seedlings appears to
begin during canopy thinning and end when forbs and
shrubs invade.

Harnngton, T.B. 1987. An overview of the
CRAFTS program: cooperative research in
forest vegetation management. P. 92-95 in
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Proceedings, Forest Vegetation Management
Conference, Redding, California.

For forest researchers and managers. This paper
describes some of the research projects underway in the
CRAFTS program, including a competition release study
for Douglas-fir in the Coast Range, a growth model for
sprout clumps of bigleaf maple, and a bibliography on
prescribed fire.

Harrington, T.B., R.G. Wagner, and S.R. Ra-
dosevich. 1988. Projecting site occupancy of
bigleaf maple sprout clumps In Douglas-fir
plantations of western Oregon and Washington.
P. 61 (Abstract) in Proceedings, Weed Science
Society of America Annual Meeting, Las Vegas,
Nevada.

For forest researchers and managers. This
abstract describes a growth model currently under
development to predict how sprout clumps of bigleaf
maple affect final yields of Douglas-fir.

Harrington, T.B., and J.C. Tappelner. 1988.
Predicting effects of tanoak competition on
Douglas-fir growth. (Abstract) Northwest Sci-
ence 62:65.

For forest researchers. This abstract describes a
comparison of stand and individual-tree competition
indices to predict effects of tanoak on Douglas-fir growth
over a 5-year period in southwestern Oregon.

Helgerson, O.T. 1988. Live versus dead shade
what's best for conifer seedlings? P. 157-167
in Proceedings, 1987 Forest Vegetation Man-
agement Conference, Redding, California.

For foresters and managers in southwest Oregon
and northern California. Using live brush or herbs to
shade seedlings may be possible but will require costly.
complex, and uncertain vegetation management with a
substantial likelihood of reforestation failure. Using
dead vegetation for shading should be less costly and
risky. Shelterwood systems or clearcutting with artificial
shading appear to offer lower costs and greater refores-
tation success.

Helgerson, O.T., D.H. McNabb, and S.D. Tesch.
1988. Reforestation potential of harsh sites in
southwest Oregon. P. 294 in Agronomy Ab-
stracts. American Society of Agronomy,
Anaheim, California.



For reforestation and soil scientists. The potential
for artificial reforestation in southwest Oregon is being
measured on 39 sites representing gradients of solar
radiation, soil water, and dry-season precipitation. After
3 to 5 years, survival of Douglas-fir seedlings averaged
79 percent.

Hobbs, S.D., M.S. Crawford, and B.A. Yelczyn.
1989. Early development of three Douglas-fir
stocktypes on a droughty skeletal soil. Western
Journal of Applied Forestry 4:21-24. (For. Res.
Lab.)

For foresters and reforestation scientists. A study
of the early development of three Douglas-fir stocktypes
on a droughty skeletal soil shows that significant
morphological differences among stocktypes at planting
abate over a 5-year period and that stocktype designa-
tion alone may not be adequate to predict field perform-
ance.

Marshall, J.D., and D.A. Perry. 1987. Basal and
maintenance respiration of mycorrhizal and
nonmycorrhizal root systems of conifers.
Canadian Journal of Forest Research 17:872-
877.

For forest scientists. The authors measured
carbon dioxide efflux from root systems of mycorrhizal
and nonmycorrhizal conifer seedlings planted in silica
sand and maintained in darkness for 11 to 15 days.
Lowered basal and maintenance respiration rates in the
ectomycorrhizal treatment groups might strongly affect
root longevity and whole-plant carbon budgets.

Maxwell, B.D., M.V. Wilson, and S.R. Radosevich.
1988. Population modeling approach for evalu-
ating leafy spurge (Euphorbia esula) develop-
ment and control. Weed Technology 2: 132-138.
(For. Res. Lab.)

For weed scientists. Population growth simulation
models can be useful for evaluating weed development
and control. Sensitivity analysis of an existing leafy
spurge model indicated that transition from basal buds
to vegetative shoots, survival of vegetative shoots, and
survival of basal buds over winter were important
transition variables influencing population growth of
this weed species.

McCreary, D.D., and M.L. Duryea. 1987. Predict-
ing field performance of Douglas-fir seedlings:
comparison of root growth potential, vigor, and

plant moisture stress. New Forests 3:153-169.
(For. Res. Lab.)

For nursery managers, foresters, and tree
physiologists. Douglas-fir seedlings were evaluated by
three measurements of seedling qualityroot growth
potential, vigor, and plant moisture stress; all three
evaluations successfully predicted field performance. If
these evaluations are applied to screen seedling lots
prior to planting, reforestation could be improved.

McCreary, D.D., and J.B. Zaerr. 1987. Root
respiration has limited value for assessing
Douglas-fir seedling quality. Canadian Journal
of Forest Research 17:1144-1147. (For. Res.
Lab.)

For reforestation foresters and scientists. This
study examined whether root respiration could success-
fully predict the survival and growth of potted Douglas-
fir seedlings in a growth room. Results indicated that
respiration measurements may help assess root damage
caused by desiccation but not that caused by freezing,
hot storage, or rapid heating.

Newton, M., and D.S. Preest. 1988. Growth and
water relations of Douglas-fir (Pseudotsuga
menziesii) seedlings under different weed
control regimes. Weed Science 36:653-662.

For forest managers and ecologists. Douglas-fir
growth was increased by managing water stress through
control of grasses and broadleaf herbs during the first 3
years after planting on a well-drained, moist site in the
Oregon Coast Range.

Omi, S.K., and U.K. Schuch. 1987. Fall lifting: its
effects on dormancy intensity of ponderosa
pine seedlingsa preliminary investigation.
P. 93-97 in Meeting the Challenge of the
Nineties: Proceedings, Intermountain Forest
Nursery Association. USDA Forest Service,
Rocky Mountain Forest and Range Experiment
Station, Ft. Collins, Colorado. General Techni-
cal Report RM-151.

For nursery personnel and researchers. A prelimi-
nary trial investigating the feasibility of fall lifting
ponderosa pine seedlings at a high-elevation nursery
showed that seedlings lifted earliest failed to break bud
in a favorable greenhouse environment, whereas those
lifted later in fall or in late winter broke bud faster.
Results suggest that chilling was required to release
seedlings from dormancy.



Radosevich, S.R. 1987. Methods to study interac-
tions among crops and weeds. Weed Technol-
ogy 1:190-198.

For agricultural and forest scientists. Several
experimental methods for studying plant competition in
mixed stands are discussed. In each method, proximity
factors (density, spatial arrangement, arid species
proportion) that influence the outcome of competition
studies are considered.

Rost, B. 1988. FIR: research that delivers. Ameri-
can Forests Jan./Feb.: 1-6. (For. Res. Lab.)

For industry, government foresters, and the
general public. This colorful article reviews the goals and
accomplishments of the FIR (Forestry Intensified
Research) program, a 10-year reforestation research,
education, and technology-transfer program in south-
western Oregon. FIR is a cooperative effort between the
College of Forestry at Oregon State University and the
Pacific Northwest Research Station of the USDA Forest
Service.

Roush, M.L., S.R. Radosevich, R.G. Wagner, B.D.
Maxwell, and T.D. Petersen. 1989. A compari-
son of methods for measuring effects of density
and proportion in plant competition experi-
ments. Weed Science 37:268-275. (For. Res.
Lab.)

For population ecologists, and weed and vegeta-
tion management scientists. Three approaches to data
analysis were compared to describe competitive interac-
tions between wheat and Italian ryegrass. The reciprocal
yield approach provided the simplest and most sensitive
quantitative analysis of the joint influences of density
and proportion.

Schowalter, T.D. 1988. Tree breeding and insects:
effects of Insects on the genetic diversity of
Douglas-fir. The Northwest Environmental
Journal 4:346-347.

For forest regeneration specialists and nursery
managers. Studies in seed orchards and nurseries
indicate that plant genotype and location within plant
communities influence vulnerability to insects. Selective
attack by insects could affect the genetic composition of
seedlings produced by tree-improvement programs and
thereby reduce the variety of responses to changing
environmental conditions.

Schuch, U.K., ML. Duryea, and L.H. Fuchigami.
1989. Dehardening and budburst of Douglas-fir
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seedlings raised in three Pacific Northwest
nurseries. Canadian Journal of Forest Research
19: 198-203. (For. Res. Lab.)

For forest scientists. This study tested whether
nursery location affected dehardening and budburst of
Douglas-fir seedlings raised in three nurseries. In
general, an outdoor dehardening and a growth-chamber
study found that seedlings raised at the nursery at
highest elevation were most frost-resistant; seedlings
raised in the coastal nursery burst bud earlier than did
those from the other two nurseries.

Schuch, U.K., M.L. Duryea, and L.H. Fuchigami.
1989. Frost hardiness as acquired by Douglas-
fir seedlings in three Pacific Northwest nurser-
ies. Canadian Journal of Forest Research
19: 192-197. (For. Res. Lab.)

For forest scientists. Two-year-old Douglas-fir
seedlings from two seed sources raised in three nurser-
ies were tested for differences in frost hardiness. A
regression equation calculated to predict frost hardiness
from climatic data and nursery elevation showed that
elevation, photopenod, and number of days of frost were
the most important independent factors.

Tung, C.-H., and D.R. DeYoe. 1988. Growth
resumption and performance of nonchilled
Abies seedlings after their first winter. Cana-
dian Journal of Forest Research 18: 1486-1489.
(For. Rca. Lab.)

For plant biologists and forest regeneration
managers. Terminal buds of containerized noble fir and
Shasta red fir seedlings subjected to dormancy induc-
tion, chilling, and postplanting irrigation treatments
were shown to have a chilling requirement. However,
nonchilled seedlings could remain inactive through an
entire season and then resume growth once their
chilling requirements were fulfilled.

Valsta, L.T., and J.D. Brodie. 1987. An economic
analysis of hardwood treatment in loblolly pine
plantationsa whole rotation dynamic pro-
gramming approach. P. 201-2 14 in The 1985
Symposium on Systems Analysis in Forest
Resources, Proceedings of a Society of Ameri-
can Foresters Symposium. Georgia Center for
Continuing Education, Athens, Georgia.

For specialists in operations research and
vegetation management. Various levels of hardwood



control in loblolly pine plantations are evaluated with
the use of dynamic programming. The resulting analytic
model can be used to assess hardwood treatment and
thinning alternatives, including site preparation without
subsequent density control of hardwoods.

Waistad, J.D., and P.J. Kuch, editors. 1987.
Forest Vegetation Management for Conifer
Production. John Wiley & Sons, Inc., New York.

For forestry professionals and resource managers.
This text describes the discipline of forest vegetation
management. with particular reference to conifer
production. Topics include vegetation management
problems and opportunities in various regions of North
America, descriptions of the major vegetation-manage-
ment practices and techniques, economic assessment,
growth and yield implications, arid silvicultural prescrip
tions.

Waistad, J.D., and S.D. Tesch. 1987. FIR program:
reforestation research and application in
southwestern Oregon. USDA Forest Service,
Pacific Northwest Research Station, Portland,
Oregon. 8 p.

For research administrators, resource managers,
and the public. This is an update of the FIR program
brochure that introduces the reforestation problem,
outlines the FIR area, reviews the organizational
structure, and briefly describes the variety of research
undertaken.

Yoder, B.J., T.B. Harrington, and D.E. Hibbs.
1988. Allometric relationships of young red
alder and Douglas-fir at four sites in western
Oregon and Washington. (Abstract) P. 47 in
Annual Meeting of the American Association
for the Advancement of Science, Pacific Divi-
sion, Corvallis, Oregon.

For forest researchers. Research that compares
biomass development of Douglas-fir and red alder on a
variety of sites is described. The growth strategies of
each species are characterized by their allocation of
biomass to foliage and wood and their ratio of leaf area
to dry weight.

Zaerr, J.B., and M. Bonnet-Masimbert. 1987.
Cytokinin level and flowering in Douglas-fir.
Forest Ecology and Management 19:115-120.
(For. Res. Lab.)

For forest researchers in seed production and
flower induction. Clones of Douglas-fir were propagated
by cutting, grown in pots, and, after 4 years, subjected
to a series of treatments known to induce flowering.
Female flowers occurred only on plants having low
concentrations of cytokinins, although low cytokinin
content did not guarantee flowering.

FOREST
ECOLOGY,
CULTURE, AND
PRODUCTIVITY
Adams, W.T., D.B. Neale, and C.A. Loopstra. 1988.

Verifying controlled crosses in conifer tree-
improvement programs. Silvae Genetica
37: 147-152.

For tree breeders and forest geneticists. The
validity of controlled crosses can be assessed by
comparing allozyme genotypes of seeds with those
expected from the putative parents. These data show
that lack of control in identil'ing genetic materials can
be a serious problem in tree-improvement programs.

Bonnet-Masimbert, M., and J.B. Zaerr. 1987. The
role of plant growth regulators In promotion of
flowering. Plant Growth Regulation 6:13-35.
(For. Res. Lab.)

For forest geneticists and seed-orchard managers.
Plant growth regulators, particularly the gibberellins,
are becoming useful and more reliable for stimulating
flowering of conifers. Although gibberellins have been
shown to induce flowering in most conifers, their
operational application has been worked out for only a
few species.

Boone, R.D., P. Sollins, and K. Cromack, Jr. 1988.
Stand and soil changes along a mountain
hemlock death and regrowth sequence. Ecology
69:714-722.

For forest ecologists and soil scientists. Sections of
mountain hemlock forests in the Oregon Cascade



Mountains are dying in waves following infection by
Phethnus weirii. laminated root rot. Changes in stand
density. carbon and nitrogen pools, dead wood, and net
ecosystem production that accompany dieback and
regrowth in these forests were measured.

Carpenter, S.E., M.E. Harmon, E.R. Ingham, R.G.
Kelsey, J.D. Lattin, and T.D. Schowalter. 1988.
Early patterns of heterotroph activity in
conifer logs. Proceedings of the Royal Society
of Edinburgh 94B:33-43.

For forest ecologists and entomologists. Findings
from the first 2 years of a long-term study of conifer log
decomposition are presented. This study focuses on the
fallen tree as a unit of disturbance and examines the
succession of decomposers once a tree falls. The
functional group with the greatest initial effect is the
channelisers. represented in this study by ambrosia and
bark beetles.

Chan, S.S., and J.D. Walstad. 1987. Correlations
between overtopping vegetation and develop-
ment of Douglas-fir saplings in the Oregon
Coast Range. Western Journal of Applied
Forestry 2:117-119. (For. Res. Lab.)

For researchers and foresters specializing in
reforestation and vegetation management. The response
of Douglas-fir saplings to overtopping vegetation on
three northeast-facing sites in the Oregon Coast Range
was studied for 2 years. As amount of overtopping brush
increased, sapling growth (as indicated by size) generally
decreased.

Chapin, F.S., III, A.J. Bloom, C.B. Field, and R.H.
Waring. 1987. Plant responses to multiple
environmental factors. BioScience 37(1):49-57.
(For. Res. Lab.)

For ecologists and managers. Plants exhibit an
impressive potential to compensate for imbalances in
the availability of environmental resources. The authors
examine resource interactions at levels of organization
ranging from the cell to the ecosystem, focusing on
carbon and nitrogen resources that often limit plant
growth.

Childs, S.W., H.R. Holbo, L.J. Shainsky, and S.R.
Radosevich. 1987. Autocorrelation analysis of
radiation penetration in Douglas-fir and red
alder canopies. P. 202-205 in 18th Conference
on Agricultural and Forest Meteorology and 8th
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Conference on Biometeorology and Aerobiol-
ogy. American Meteorological Society, Boston,
Massachusetts. (For. Res. Lab.)

For forest meteorology researchers. Duration of
and time between sunflecks (caused by radiation) were
investigated for mixed stands of Douglas-fir and red
alder. The effects of increasing Douglas-fir density on
this variable were different from the effects of increasing
red alder density.

Coleman, D.C., and E.R. Ingham. 1988. Carbon,
nitrogen, phosphorus, and sulfur cycling in
terrestrial ecosystems. Biogeochemistry 5:3-6.

For ecologists and soil scientists. This is an
introduction to a series of articles originally presented at
a workshop on nutrient cycling in terrestrial ecosys-
tems. The background. objectives, and integrating
aspects of the workshop are discussed.

Cromack, K., Jr., B.L. Fichter, A.M. Moldenke,
J.A. Entry, and E.R. Ingham. 1988. Interac-
tions between soil animals and ectomycorrhizal
fungal mats. Agriculture Ecosystems and
Environment 24:161-168.

For soil scientists and ecologists. Microbial
bioniass of ectomycorrhizal fungal mats colonizing
mineral soil was estimated in a 50- to 75-year-old
Douglas-fir stand in western Oregon. The mats generally
showed significantly greater microbial biomass, greater
numbers of soil microarthropods, greater abundance of
protozoans. greater concentrations of soil carbon and
nitrogen, and greater soil respiration and enzyme
activity rates.

Dick, R.P., D.D. Myrold, and E.A. Kerle. 1988.
Microbial biomass and soil enzyme activities in
compacted and rehabilitated skid trail soils.
Soil Science Society of America Journal
52:512-516.

For soil scientists and foresters. Microbial biomass
carbon and soil enzyme activities were measured in soil
profiles of a silty clay loam from a 4-year-old clearcul in
west-central Oregon. How these biological properties
differ on rehabilitated (subsoiled and subsoiled plus
disked) and untreated skid-trail soil was investigated.

Doumas, P., M. Bonnet-Masimbert, and J.B. Zaerr.
1989. Evidence of cytokinin bases, ribosides
and glucosides in roots of Douglas-fir,



Pseudotsuga menziesii. Tree Physiology 5:63-
72. (For. Res. Lab.)

For forest scientists and plant physiologists.
Concentrations of cytokinin-like compounds were
measured in root tips of Douglas-fir collected in spring.
Cytokinin bases and ribosides were estimated by
radioimmunoassay after purification by immunoaffinity
and high-performance liquid chromatography.

Doumas, P., and J.B. Zaerr. 1988. Seasonal
changes in levels of cytokinin-like compounds
from Douglas-fir xylem extrudate. Tree Physiol-
ogy 4:1-8. (For. Res. Lab.)

For forest scientists. High-performance liquid
chromatography, immunochromatography, and radioim-
munoassay were used to identity cytokinin-like bases
and glycosides in xylem sap of Douglas-fir.

Emmingham, W.H., and R. Logan. 1989. UsIng
knobcone x Monterey hybrid pine (KMX) in
western Oregon. Oregon State University
Extension Service. Extension Circular 1193.
8 p.

For forest managers and silviculturists. This
publication, part of the Woodland Workbook, summa-
rizes briefly the background and performance of the
KMX hybrid in western Oregon. How KMX performance
has varied in different locations is discussed, and man-
agement techniques, opportunities, and cautions are
suggested.

Entry, J.A., K. Cromack, Jr., S.G. Stafford, and
M.A. Castellano. 1987. The effect of pH and
aluminum concentration on ectomycorrhizal
formation in Abies balsamea. Canadian Journal
of Forest Research 17:865-87 1. (For. Res. Lab.)

For forest ecologists. Results of this growth-
chamber study suggest that the interacting effects of pH
and aluminum inhibit ectomycorrhizal formation and
nutrient uptake of Abies balsamea seedlings under
greenhouse conditions.

Entry, J.A., N.M. Stark, and H. Loewenstein.
1987. Effect of timber harvesting on ex-
tractable nutrients in a northern Rocky Moun-
tain forest soil. Canadian Journal of Forest
Research 17:735-739. (For. Res. Lab.)

For silviculturists. Extractable nutrients were
measured for 2 years in the organic horizon of a forest
soil from a site subjected to four harvesting treatments.

42

Results suggest that litter retains nutrients on the
cation exchange and releases them slowly; therefore,
managers should leave as much organic residue as
possible on harvested sites where soil nutrients limit
growth.

Entry, J.A., N.M. Stark, and H. Loewenstein.
1987. Timber harvesting: effects on degrada-
tion of cellulose and lignin. Forest Ecology and
Management 22:79-88. (For. Res. Lab.)

For forest biologists. Rates of degradation by
cellulose and lignin in organic forest soil after four
harvesting treatments were measured radiometrically.
Cellulose degradation peaked in spring and fall and was
positively correlated with microbial biomass over all
treatments. Lignin degradation increased significantly
during summer in all treatments.

Espinosa Bancalari, M.A., and D.A. Perry. 1987.
Distribution and increment of biomass in
adjacent young Douglas-fir stands with differ-
ent early growth rates. Canadian Journal of
Forest Research 17:722-730. (For. Res. Lab.)

For forest scientists. Differences in blomass
increment among three adjacent Douglas-fir stands were
primarily due to stem rather than crown growth. The
ratio of productivity to total leaf nitrogen suggests that
nitrogen is a limiting resource in the intermediate stand.
The fast-growing stand, with a greater leaf area index,
probably is limited by light, the slow-growing stand
possibly by anaerobic soils.

Flint, A.L., and S.W. Childs. 1987. The effect of
surrounding topography on receipt of solar
radiation. P. 339-347 in Forest Hydrology and
Watershed Management (Proceedings of the
Vancouver Symposium). Publication 167. (For.
Res. Lab.)

For scientists and land managers. A modeling
approach was used to assess annual solar radiation on
sites where surrounding ridges and tall trees block both
direct-beam and sky-diffuse shortwave radiation.
Results compare the Importance of slope, aspect,
blocking ridges, and air quality.

Flint, AL., and S.W. Childs. 1987. Field procedure
for estimating soil thermal environments. Soil
Science Society of America Journal 51:1326-
1331.

For soil scientists. Fifty detailed profiles of
temperature, density, and water content were used with



the conduction heat flow equation to estimate soil
thermal properties for a clearcut area in a mixed conifer
forest in southwest Oregon. This data set was used to
determine the accuracy with which soil temperatures
can be modeled and the number of soil layers required
to characterize a given field site.

Franklin, J.F., and C. Maser. 1988. Looking
ahead: some options for public lands. P. 113-
122 in From the Forest to the Sea: A Story of
Fallen Trees. USDA Forest Service and USD1
Bureau of Land Management, Pacffic Northwest
Research Station, Portland, Oregon. General
Technical Report PNW-GTR-229.

For forest managers arid ecologists. Intensive and
diversified approaches to forest managementrepre-
senting opposing ends of a continuum of philosophies
and of available techniquesare compared. To maintain
ecological diversity in perpetuity, forest managers must
maintain and restore genetic, structural, and spatial
complexity in public forest lands.

Franklin, J.F., H.H. Shugart, and M.E. Harmon.
1987. Tree death as an ecological process.
BioScience 37:550-556.

For plant ecologists. The authors review the rate
at which trees die in forests and the ecological function
of dead trees in forest ecosystems.

Frenzen, P.M., M.E. Krasny, and L.P. Rigney.
1988. Thirty-three years of plant succession on
the Kautz Creek mud.flow, Mount Rainier
National Park, Washington. Canadian Journal
of Botany 66: 130-137.

For plant ecologists, botanists, and biologists.
This study examined plant succession in relation to
distribution of standing dead trees on a mudflow.
Patterns of soil and vegetation development along
gradients between patches of standing dead trees and
adjacent open treeless areas were examined.

Goldfarb, B., and J.B. Zaerr. 1989. Douglas-fir
[Pseudotsuga menziesii (Mirb.) Francoj. P. 526-
548 in Biotechnology in Agriculture and For-
estry. Volume 5 Trees II. Springer-Verlag,
Berlin, Heidelberg. (For. Res. Lab.)

For forest geneticists. physiologists. and tissue
culturists. The literature concerning in vitro culture of
Douglas-fir is reviewed and synthesized. Progress.
problems, and areas for future research are discussed.
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Halpern, C.B. 1988. Early successional pathways
and the resistance and resilience of forest
communities. Ecology 69: 1703-1715.

For ecologists. Detrended correspondence analysis
ordination through time was used to examine succes-
sional relationships, resistance to disturbance, and
long-term recovery (or resilience) of Douglas-fir commu-
nities exposed to a gradient in soil disturbance.

Halpern, C.B. 1988. The effect of disturbance
intensity on species diversity during secondary
succession in Pseudotsuga forests. (Abstract)
Bulletin of the Ecological Society of America
69(2): 156.

For ecologists. Changes in species diversity during
25 years of succession were examined along a gradient
in soil disturbance in logged and burned Douglas-fir
forests in the western Cascade Range of Oregon.

Hansen, A.J., F. dl Castri, and R.J. Nalman. 1988.
Ecotones: what and why? Biology International
17:9-47.

For ecologists. The authors examine the relevance
of research on landscape boundaries to understanding
the impacts of land-use practices and climate change on
ecological systems.

Hansen, A.J., F. di Castri, and P.G. Risser. 1988.
A new SCOPE project: ecotones in a changing
environment. Biology International 17: 137-
161.

For ecologists. A new international project for
studying landscape boundaries is outlined.

Harmon, M.E. 1987. The influence of litter and
humus accumulations and canopy openness on
Picea sitchensis (Bong.) Carr. and Tsuga
heterophylla (Raf.) Sarg. seedlings growing on
logs. Canadian Journal of Forest Research
17:1475-1479.

For forest ecologists. This experiment demon-
strated that in Picea-Tsuga forests, tree seedlings can
become established and grow under a wide range of light
conditions and that they can do so on litter and humus
deposits that accumulate on logs.

Harmon, M.E. 1989. Effects of bark fragmentation
on plant succession on conifer logs in the
Picea-Tsuga forests of Olympic National Park,
Washington. American Midland Naturalist
121:112-124.



For plant ecologists. This article examines the
development of "nurse-logs' in a wet temperate conifer-
ous forest. Succession on logs is strongly influenced by
patterns of bark fragmentation.

Harmon, M.E., K. Cromack, Jr., and B.G. Smith.
1987. Coarse woody debris in mixed-conifer
forests, Sequoia National Park, California.
Canadian Journal of Forest Research 17:1265-
1272.

For ecologists and soil scientists. In this study,
the authors (1) developed a decay classification system
for logs. (2) quantified the mass, nitrogen storage,
volume, and projected cover of logs and snags, and (3)
determined decay rates of Abies concolor logs, the
dominant tree species in midelevational forests of
Sequoia National Park.

Harmon, M.E., and J.F. Franklin. 1989. Tree
seedlings on logs in Picea-Tsuga forests of
Oregon and Washington. Ecology 70:48-59.

For plant ecologists. This study on nurse-logs in
wet coastal forests revealed that competition with herbs
and mosses on the forest floor appears to be responsible
for the disproportionate number of tree seedlings
growing on logs in these forests.

Heath, B., P. Sollins, D.A. Perry, and K. Cromack,
Jr. 1988. Asymbiotic nitrogen fixation in litter
from Pacific Northwest forests. Canadian
Journal of Forest Research 18:68-74. (For. Res.
Lab.)

For forest ecologists. Asymbiotic nitrogen fixation
in litter was assayed by acetylene reduction across a
range of 25 forested sites in the Willamette Valley and
Oregon Cascade and Coast Ranges and periodically over
a year at two Douglas-fir plantations in the Willamette
Valley. Forest-floor litter microorganisms in most
Northwest forests appear to fix no more than trace
amounts of nitrogen, at most 1 kg N ha year

Helgerson, O.T., K. Cromack, S. Stafford, R.E.
Miller, and R. Slagle. 1988. Equations for
estimating aboveground components of young
Douglas-fir and red alder in a coastal Oregon
plantation. Canadian Journal of Forest Re-
search 18:1082-1085. (For. Res. Lab.)

For researchers and foresters interested in
nutrient cycling. Localized log-log regression equations
were developed for young red alder and Douglas-fir to

predict branch and leaf dry weights from branch
diameters, and bole volumes and weights and tree
heights from stump and breast-height diameters.

Hermann, R.K. 1987. Description of host species.
P. 44-56 in Western Spruce Budworm. USDA
Forest Service, Washington, D.C. Technical
Bulletin 1694.

For practicing foresters. The principal host species
of western spruce budwormDouglas-fir, grand. white,
and subalpine fir. Engelmann spruce, and western
larchare discussed with respect to geographic distil-
bution. genetic variation, stand composition. phenology
of reproduction and vegetative growth, and volume
production.

Hermann, R.K. 1987. Division 1 (IUFRO): forest
environment and silviculture (report on the
18th HJFRO World Congress). Allgemeine
Forstzeitschrift 24:610-612. (In German.)

For German-speaking foresters. This article
reports on the activities of Division 1 (Forest Environ-
ment and Silviculture) of the International Union of
Forestry Research Organizations during the 18th IUFRO
World Congress in Ljubljana. Yugoslavia. In addition, it
contains a discussion of issues which need to be
addressed by silvicultural research in the coming years.

Hermann, R.K. 1987. North American tree species
in Europe. Journal of Forestry 85(12):27-32.
(For. Res. Lab.)

For those interested in European forestry. This
article discusses the history of North American tree
species in Europe. Transplanted tree species have much
to offer European forestry: Douglas-fir, Sitka spruce,
and lodgepole pine, in particular, offer good growth
potential on suitable sites.

Hermann, R.K. 1988. Douglasienwirtschaft im
Pazifischen Nordwesten (Douglas-fir manage-
ment in the Pacific Northwest). Oesterreichis-
che Forstzeitung (Austrian Journal of Forestry)
99(2):53-57. (In German.)

For Austrian foresters. Silvicultural practices in
the Douglas-fir regions of Washington. Oregon. and
northern California are reviewed. The article provides
information for Austrian foresters who use Douglas-fir
as an additional species.

Hermann, R.K. 1988. Waldbauliche Streiflichter
aus dem pazifischen Kustengebiet (Silvicultural



vignettes of the Pacific coastal area). Forst und
Holz 43(1):3-8. (In German.) (For. Res. Lab.)

For European foresters. The silvicultural practices
of the Pacific Coast regions vary according to species.
Regeneration methods for Douglas-fir, ponderosa pine,
subalpine fir, and spruce are described. The transition
from old-growth to second-growth management will
intensify silvicultural practices.

Hibbs, D.E. 1987. The self-thinning rule and red
alder management. Forest Ecology and Manage-
ment 18:273-281. (For. Res. Lab.)

For forest ecologists. The self-thinning rule has
been used to describe the competition-regulated
relationship between size and density in plant popula-
tions. This relationship is used to develop a density
management guide for red alder.

Hibbs, D.E., and W.R. Bentley. 1987. White pine
management: volume and value growth. North-
ern Journal of Applied Forestry 4: 197-201.
(For. Res. Lab.)

For forest managers in New England. A simulation
model of white pine growth that is sensitive to site
quality and changes in spacing was developed. Manage-
ment guidelines are presented on the basis of the
results. Precommercial thinning is not recommended.

Hibbs, D.E., W.H. Emmingham. and M.C. Bondi.
1989. Thinning red alder: effects of method
and spacing. Forest Science 35:16-29. (For.
Res. Lab.)

For forest researchers and foresters. Thinning red
alder at age 14 resulted in a doubling of diameter
growth. Thinning increased epicormic branch size but
not number.

Hibbs, D.E., and C.G. Landgren. 1987. Thin-line
treatment of red alder. Western Journal of
Applied Forestry 2: 130-131. (For. Res. Lab.)

For foresters and researchers. Thin-line treatment
of red alder involves application of concentrated
herbicide directly to the bark on the lower part of the
stem. This treatment is very effective for controlling
alder with a basal diameter of less than 2 cm.

Howe, G.T., and W.T. Adams. 1988. Clinometer
versus pole measurement of tree heights in
young Douglas-fir progeny tests. Western
Journal of Applied Forestry 3:86-88. (For. Res.
Lab.)
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For tree-improvement foresters. The use of height-
poles and of clinometers for height measurement of
progeny test plantations was compared. The information
should be helpful to tree breeders for improving the
efficiency of genetic selection.

Hughes, T.F., C.R. Latt, J.C. Tappeiner II, and M.
Newton. 1987. Biomass and leaf-area estimates
for varnishleaf ceanothus, deerbrush, and
whiteleaf manzanita. Western Journal of
Applied Forestry 2:124-128. (For. Res. Lab.)

For silviculturists and forest ecologists. Equations
for estimating aboveground biomass and leaf area were
developed to help foresters assess site occupancy of
seed-established stands of varnishleaf, deerbrush. and
whiteleaf manzanita. Total biomass, leaf biomass, and
leaf area index of stands can be estimated accurately
from measurements of stem or trunk basal area.

Hunt, H.W., E.R. Ingham, D.C. Coleman, E.T.
Elliott, and C.P.P. Reid. 1988. Nitrogen limita-
tion of decomposition and primary production
in shortgrass, mountain meadow, and lodgepole
pine forest. Ecology 69:1009-1016.

For forest and soil ecologists. The responses of
decomposition and primary production to nitrogen
supply were investigated in a shortgrass prairie, a
mountain meadow, and a lodgepole pine forest. Decom-
position was fastest in the forest, intermediate in the
prairie, and slowest in the meadow. Decomposers in an
ecosystem apparently are adapted to the most prevalent
types of litter. Our data suggest that primary production
is more nitrogen-limited than is decomposition.

Ingham, E.R., M.V. Wilson, C.D. Mclntire, and
M.L. Scott. 1989. Choosing critical terrestrial
systems: criteria and candidates. U.S. Environ-
mental Protection Agency, Corvallis, Oregon.
Special Report CR-13570-01-0. 22 p.

For ecologists and modelers. Criteria for choosing
critical ecosystems are described and the top 10 critical
terrestrial ecosystems in the United States, chosen on
these bases, listed. Use of these critical ecosystems in
future modeling work is also discussed.

Joyce, D.G. 1988. Adaptive variation in cold
hardiness of eastern larch, Larix laricina, in
northern Ontario. Canadian Journal of Forest
Research 18:85-89.

For tree breeders and forest geneticists. The level
of population differentiation in proportion of branch



samples injured in laboratory freezing tests was
assessed. The detection of significant differences in
tissue damage across relatively small geographic and
elevational intervals indicates that transfer of plant
material in artificial reforestation should be carefully
controlled.

Kiilsgaard, C.W., S.E. Greene, and S.G. Stafford.
1987. Nutrient concentrations in litterfall from
some western conifers with special reference to
calcium. Plant and Soil 102:223-227.

For forest ecologists and biologists. Nutrient
concentrations in foliar litterfall from selected members
of Taxodiaceae and Cupressaceae and Pseudotsuga
menztesü were analyzed from two arboreta in western
Oregon and Washington. Results suggest that all
members of Taxodiaceae and Cupressaceae retain
considerably more calcium than Pinaceae in foliar litter.

Li, Peng, and W.T. Adams. 1989. Range-wide
patterns of allozyme variation in Douglas-fir
(Pseudotsuga menziesii). Canadian Journal of
Forest Research 19: 146-161. (For. Res. Lab.)

For evolutionary plant biologists and forest
geneticists. Range-wide patterns of allozyme variation in
Douglas-fir largely reflect the evolutionary history of the
species. Strong genetic differences were found between
the coastal and interior varieties, with transition zones
between the varieties narrower and more abrupt than
previously suggested.

Luoma, D.L. 1987. Synecology of the Monotropol-
deae In a western Oregon coniferous forest
habitat. P. 334 in Mycorrhlzae in the Next
Decade, Practical Applications and Research
Priorities. Institute of Food and Agricultural
Sciences, University of Florida, Gainesville,
Florida.

For plant ecologists and mycorrhiza researchers.
Members of the Monotropoideae are discussed in
relation to vascular plant communities; the intrastand
distribution of these mycotrophic plants is examined.

Maser, C., S.P. Cline, K. Cromack, Jr., J.M.
Trappe, and E. Hansen. 1988. What we know
about large trees that fall to the forest floor.
P. 25-45 in From the Forest to the Sea: A Story
of Fallen Trees. USDA Forest Service and USD1
Bureau of Land Management, Pacific Northwest

Research Station, Portland, Oregon. General
Technical Report PNW-GTR-229.

For forest ecologists. Decaying, fallen trees,
especially large trees, that reside on the forest floor for
long periods add to the spatial, chemical, and biotic
diversity of forest soils, and to the processes that
maintain long-term forest productivity.

Meredith, M.S., and D.H. McNabb. 1988. MRC
fertilizer plot study: nitrogen and sulfur. P. 43
in Sulfur Nutrition and Fertilization of Western
Conifers. College of Forest Resources, Univer-
sity of Washington, Seattle, Washington.
Regional Forest Nutrition Research Project
Report 10.

For foresters and soil scientists. Alter 4 years.
urea mixed with molten sulfur increased basal area
growth of three 45-year-old Douglas-fir stands more
than did urea alone; however, differences in response to
the two fertilizers were not statistically significant.

Merkle, S.A., W.T. Adams, and R.K. Campbell.
1988. Multivariate analysis of allozyme var!-
ation patterns in coastal Douglas-fir from
southwest Oregon. Canadian Journal of Forest
Research 18:181-187.

For forest geneticists. Multivariate techniques
used to analyze isozyme data from seeds of coastal
Douglas-fir parent trees were not markedly better than
single-locus methods in revealing adaptive patterns of
geographical variation among and within breeding zones
and thus do not improve the use of allozymes for
certifying seed or designating Douglas-fir breeding zones
in this region.

Miller, S.L., C.D. Koo, and R. Molina. 1988. An
oxidative blue-bruising reaction in Alpova
diplophloeus (basidlomycetes, rhizopo-
gonaceae) + Alnus rubra ectomycorrhlzae.
Mycologla 80:576-581.

For mycologists and mycorrhiza researchers. A
unique blue-bruising reaction discovered in mycorrhizae
of Alpova diplopidoeus on red alder confirms the
relationship of this fungus with the boletes. The
usefulness of the bruising reaction as an aid to charac-
terizing red alder mycorrhizae is described.

Moore, J.C., E.R. Ingham, and D.C. Coleman.
1987. Inter- and intraspecific feeding selectiv-
ity of Folsomia candida (Wifiem) (Collembola,



Isotomidae) on fungi: method development and
ecological consequences. Biology and Fertility
of Soils 5:6-12.

For ecologists and soil scientists. A method for
statistically examining the interaction between fungus-
feeding microarthropods and specific species of fungi in
the laboratory was developed. During feeding, these
arthropods showed preferences in both fungus species
and stage of fungus development. Arthropods served as
vectors for dispersal of the fungi on which they fed, thus
displaying a selective mechanism for inoculating fungi in
new sites.

Moran, G.F., and W.T. Adams. 1989. Microgeogra-
phical patterns of allozyme differentiation in
Douglas-fir from southwest Oregon. Forest
Science 35:3-15. (For. Res. Lab.)

For plant population geneticists and forest
geneticists. In marked contrast to previously reported
associations between genetic patterns of variation in
seedling quantitative traits of Douglas-fir and topogra-
phical variables in southwest Oregon, little allozyme
differentiation was found between stands of different
aspect or elevation in this region.

Myrold, D.D. 1987. Effects of acidic deposition on
soil organisms. P. 1-29 in Acidic Deposition
and Forest Soil Biology. National Council of the
Paper Industry for Air and Stream Improve-
ment, New York, New York. Technical Bulle-
tin 527.

For ecologists, soil scientists, and foresters. A
comprehensive review of the effects of acid rain on soil
organisms and soil biological processes is presented.

Myrold, D.D. 1987. Relationship between micro-
bial biomass nitrogen and a nitrogen availabil-
ity index. Soil Science Society of America
Journal 51:1047-1049.

For soil microbiologists and forest soil scientists.
This study examined the relationship between the
anaerobic nitrogen mineralization assay (used as a
nitrogen fertility guide in Pacific Northwest forestry) and
microbial biomass nitrogen. Results show that most of
the available nitrogen is contained in the microbial
biomass.

Myrold, D.D. 1988. Denitrification in ryegrass and
winter wheat cropping systems of western
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Oregon. Soil Science Society of America Jour-
nal 52:412-416.

For soil scientists and agronomists. Climatic and
edaphic conditions in the Willamette Valley of Oregon
should be conducive to denitrification, yet nitrogen
fertilizer balances have generally shown little unac-
counted-for nitrogen. This study directly measured rates
of denitrification in two different cropping systems in
western Oregon to provide a better estimate of nitrogen
losses.

Myrold, D.D. 1989. Approaches to measuring soil
nitrogen transformations under continuous or
steady-state conditions. P. 197-2 16 in Applica-
tions of Continuous and Steady-State Methods
to Root Biology. Kiuwer Academic Publishers,
The Netherlands.

For soil scientists and ecologists. Methods for
measuring nitrogen transformation in soils are reviewed,
with emphasis on techniques that can be used for
continuous monitoring.

Myrold, D.D., and G.E. Nason. 1988. Use of soil
microbial biomass as an indicator of non-
responsive sites to nitrogen fertilization. P. 16
in Sulfur Nutrition and Fertilization of Western
Conifers. College of Forest Resources, Univer-
sity of Washington, Seattle, Washington.
Regional Forest Nutrition Research Project
Report 10.

For foresters and soil scientists. The potential
importance of microbial biomass as a source of plant-
available sulfur is summarized.

Oester, P.T., and W.H. Emmingham. 1988. Using
precommercial thinning to enhance woodland
productivity. Oregon State University Exten-
sion Service. Extension CIrcular 1189. 12 p.

For owners of private, nonindustrial timberland in
the Pacific Northwest. The practice of precommercial
thinning as a management tool for even-aged stands is
explained in lay terms in this part of the Woodland
Workbook. Included are recommendations for the
spacing of tree species growing in both eastern and
western Oregon.

Pascoe, F.N., and D.D. Myrold. 1988. Soil compac-
tion and biological activity: a brief review.
P. 320-325 in Degradation of Forested Lands
Forest Soils at Risk. Proceedings, 10th British



Columbia Soil Science Workshop. British
Columbia Ministry of Forests, Victoria, British
Columbia. Land Management Report 56.

For soil scientists and foresters interested in soil
biology and compaction. This is a literature review of
what is known about the interactions between soil
compaction and soil biological processes.

Perry, D.A., M.P. Amaranthus, J.G. Borchers, S.L.
Borchers, and R.E. Brainerd. 1989. Bootstrap-
ping in ecosystems. BioScience 39:230-237.

For researchers and managers. This paper
discusses the close, positive interactions between plants
and soil organisms, as well as implications of these links
for ecosystem stability and restoration of degraded
ecosystems.

Perry, D.A., C. Choquette, and P. Schroeder. 1987.
Nitrogen dynamics in conifer-dominated forests
with and without hardwoods. Canadian Journal
of Forest Research 17: 1434-1441. (For. Res.
Lab.)

For researchers. Pure conifer stands had higher
total soil nitrogen (N). higher mineralizable N, and lower
bulk density than conifer-hardwood stands established
3 years previously by differential thinning. Differences
were not correlated with number of hardwoods thinned.

Perry, D.A., and J. Maghembe. 1989. Ecosystem
concepts and current trends in forest manage-
ment: time for reappraisal. Forest Ecology and
Management 26: 123-140. (For. Res. Lab.)

For forest ecologists, managers, and policymakers.
Four questions are addressed in evaluating trade-offs
between structurally diverse and structurally homogene-
ous managed forests: (1) How resistant is the system to
destructive agents such as pests and pathogens? (2)
How resilient is the systemi.e., can productive
capacity be sustained throughout many rotations? (3)
How productive are the two types of systems? (4) What
economic criteria should be used to evaluate the
options?

Perry, D.A., R. Molina, and M.P. Amaranthus.
1987. Mycorrhizae, mycorrhizospheres, and
reforestation: current knowledge and research
needs. Canadian Journal of Forest Research
17:929-940. (For. Res. Lab.)

For forest researchers and managers. Manage-
ment of mycorrhizae and associated organisms is an

important reforestation aid. The authors discuss three
major components: protection of the indigenous soil
community and evaluation of inoculation needs,
integration of inoculation programs into existing
reforestation technology, and research needs.

Petersen, T.D. 1988. Effects of interference from
Calamagrostis rubescens on size distributions
in stands of Pinus ponderosa. Journal of
Applied Ecology 25:265-272. (For. Res. Lab.)

For plant ecologists. Pirtus ponderosa Dougl. was
grown as widely spaced trees in monoculture and in
mixture with the grass Calamayrostts rubescens Buckl.
for four growing seasons on a forest site in northwestern
Montana. Interference from C. rubescens decreased the
mean growth rate of P. ponderosa but simultaneously
increased the relative variation in growth rate.

Petersen, T.D., and B.D. Maxwell. 1987. Water
stress of Pinus ponderosa in relation to foliage
density of neighboring plants. Canadian Jour-
nal of Forest Research 17:1620-1622. (For. Res.
Lab.)

For physiological ecologists and vegetation
management specialists. The relationship of predawn
needle water potential of ponderosa pine to the foliage
density of neighboring plants was examined after
experimental gradients of foliage were established on
two sites in northwestern Montana.

Petersen, T.D., M. Newton, and S.M. Zedaker.
1988. Influence of Ceanothus velutinus and
associated forbs on the water stress and
stemwood production of Douglas-fir. Forest
Science 34:333-343. (For. Res. Lab.)

For silviculturists, vegetation management
specialists, and ecologists. Stem dimensions of two age
groups of Douglas-fir were related to water stress and
the amount of prior interference from dense Ceanothus
velwltniis and forbs. The correlation between growth and
water stress suggests that early interspecific competition
for soil water during summer drought is a major factor
limiting long-term stemwood production.

Peterson, W.C., and D.E. Hibbs. 1989. Adjusting
stand density management guides for sites
with low stocking potential. Western Journal of
Applied Forestry 4:62-65.

For forest managers. Regional-density manage-
ment guides sometimes misrepresent local stocking



conditions. Data on lodgepole pine is used to demon-
strate a method of adjusting regional guides for local
conditions.

Radulovich, R., and P. Soiling. 1987. Improved
performance of zero-tension lyslmeters. Soil
Science Society of America Journal 5 1:1386-
1388.

For forest ecologists and soil scientists. The fact
that published collection efficiencies of zero-tension
lysimeters are less than 10 percent suggests that
samples collected by such lysimeters are not representa-
tive of water percolating downward. Increasing the
catchment area to 2500 cm2 and pushing the lysimeter
rim upward into the soil increased collection efficiency
to 36 percent under grass and 17 percent under forest.

Ripple, W.J., and B.J. Schrumpf. 1987. Remote
sensing of plant water status. P. 103-109 in
Proceedings, International Conference on
Measurement of Soil and Plant Water Status,
Volume 2, Logan, Utah.

For plant scientists and remote-sensing scientists.
Relative water content (RWC) measurements were made
concurrently with spectral reflectance measurements of
leaves. The relationships between RWC and spectra were
described with second-order polynomial equations.

Rose, S.L. 1988. Above and belowground commu-
nity development in a marine sand dune
ecosystem. Plant and Soil 109:215-226.

For soil microbiologists. An undisturbed sand
dune ecosystem was studied (1) to estimate the number
of bacteria, actinomycetes. and microscopic fungi in
sand dune soil, (2) to catalog the distribution of vesicu-
lar-arbuscular mycorrhizal fungus populations, and (3)
to assess soil development along a chronosequence
across plant communities.

Rygiewlcz, P.T., S.L. Miller, and D.M. Durall.
1988. A root-mycocosm for growing ectomycor-
rhizal hyphae apart from host roots while
maintaining symbiotic integrity. Plant and Soil
109:281-284.

For mycologists and mycorrhiza researchers. This
paper describes a culture system for growing mycorrhi-
zal plants in which mycorrhizae and a portion of intact
ectomycorrhizal fungi while in symbiosis (but growing
apart from the rooting medium and host roots) can be
measured.

Schoonmaker, P., and A. McKee. 1988. Species
composition and diversity during secondary
succession of coniferous forests in the western
Cascade Mountains of Oregon. Forest Science
34:960-979. (For. Res. Lab.)

For forest scientists and natural resource manag-
ers. Species diversity and community composition were
studied at 23 sites on similar western hemlock!
Douglas-fir forest habitats; some consisted of undis-
turbed old-growth stands, and others of stands at 2, 5,
10, 15, 20, 30, and 40 years after clearcutting. broad-
cast burning, and planting with Douglas-fir. Heterogene-
ity and species richness increased slightly and peaked at
15 and 20 years, respectively, after disturbance; these
measures then declined to low values at 40 years.

Sollins, P., S.P. Cline, T. Verhoeven, D. Sachs, and
G. Spycher. 1987. Patterns of log decay in old-
growth Douglas-fir forests. Canadian Journal of
Forest Research 17:1585-1595.

For forest ecologists. Fallen boles (logs) of
Douglas-fir, western hemlock, and western redcedar in
old-growth stands of the Cascade Range of western
Oregon and Washington were compared with regard to
their physical structure, chemistry, and levels of
microbial activity. These studies can help predict the
consequences of the current policy of decreasing the
number of large logs left in the forest.

Stafford, S.G., G. Spycher, and M.W. Klopsch.
1988. Evolution of the forest science data
bank. Journal of Forestry 86(9):50-51. (For.
Res. Lab.)

For biometricians and forest researchers. Over a
decade ago, the Forest Science Department at Oregon
State University developed a Forest Science Data Bank
to ensure the availability and continuing usefulness of
information collected in Northwest forestry studies. This
article updates the progress in managing research data
and shows how microcomputers, graphics workstations,
and a local area network have been integrated into the
system.

St. Clair, J.B., and W.B. Critchfield. 1988. Hy-
bridization of a Rocky Mountain fir (Abies

concolor) and a Mexican fir (Abies religiosa).

Canadian Journal of Forest Research 18:640-
643. (For. Res. Lab.)

For forest geneticists, taxonomists, and ecologists.
Interspecific crosses of Abtes reUgiosa with Abtes



concolor and Abies magmfica were undertaken to explore
the relationships among these species. Results indicate
successful hybridization between A. concolor and A.
religiosa, a finding suggesting that either taxonomic
sections are not separated by reproductive barriers in
Abies or that earlier classifications should be reconsid-
ered.

Strader, R.H., D. Binkley, and C.G. Wells. 1989.
Nitrogen mineralization in high elevation
forests of the AppalachIans. 1. Regional pat-
terns in southern spruce-fir forests. Blogeo-
chemistry 7: 131-145.

For forest researchers. In this study, the authors
report seasonal and annual rates of net nitrogen
mineralization for sites in the red spruce-Fraser fir zone,
southern Appalachian Mountains. PVC tubes and ion-
exchange resin bags were used to measure nitrogen
mineralization in situ.

Strauss, S.H., and W.J. LIbby. 1987. .Allozyme
heterosis in radiata pine is poorly explained by
overdominance. The American Naturalist
130:879-890. (For. Res. Lab.)

For geneticists. The authors show that deleterious
effects of inbreeding are consistent with the heterosis
observed in radiata pine, that heterozygote disadvantage
occurs in highly heterozygous genotypes, and that
heterosis is not associated with the level of allozyme
polymorphism at individual loci.

Strauss, S.H., J.D. Palmer, G.T. Howe, and A.H.
Doerksen. 1988. Chioroplast genomes of two
conifers lack a large inverted repeat and are
extensively rearranged. Proceedings, National
Academy of Sciences, USA 85:3898-3902. (For.
Res. Lab.)

For geneticists. Chloroplast genomes of Douglas-
fir and radiata (Monterey) pine were mapped and
compared to those of other land plants. The two conifer
genomes are highly rearranged and lack a large inverted
repeat, in contrast to most other land plants. The
choroplast DNA maps presented are the first of their
kind for conifers.

Strauss, S.H., and C.-H. Tsai. 1988. Ribosomal
gene number variability in Douglas-fir. Journal
of Heredity 79:453-458. (For. Rca. Lab.)

For molecular geneticists. The authors studied
genetic variability in the number of copies of nuclear
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ribosomal RNA genes in natural populations of Douglas-
fir. Genetic variability for ribosomal gene number was
substantial and resided almost entirely within popula-
tions; variance among trees accounted for half the total
variance. Ribosomal gene number tended to be higher in
cooler environments.

Strickland, T.C., and J.W. Fitzgerald. 1987.
Bacterial production of organic sulphur In a
forest litter extract. Soil Biology and Biochem-
istry 19:771-774.

For soil microbiologists and microbial ecologists. It
has been postulated that incorporation of sulphate-S
into organic matter in soil and litter contributes to
sulphur accumulation in deciduous forests of North
Carolina. This study shows that soil microorganisms are
directly involved in organic-S formation. Extracellular
sulfotransferase activity was not observed; microbial
uptake of the sulfate anion was a prerequisite to
organic-S formation.

Strickland, T.C., and P. Sollins. 1987. Improved
method for separating light- and heavy-fraction
organic material from soil. Soil Science Society
of America Journal 51:1390-1393.

For soil scientists and soil microbial ecologists. An
improved method is presented for separating whole soil
into a mineral-free organic fraction (light fraction) and
an organomineral fraction (heavy fraction) by flotation in
a dense inorganic salt solution. This method costs less,
is more reproducible, and is practical in coarse-textured
soils where heavy fractions do not form stable pellets
during centrifugation.

Strickland, T.C., P. SollIns, D.S. Schimel, and E.A.
Kerle. 1988. Aggregation and aggregate stabil-
ity in forest and range soils. Soil Science
Society of America Journal 52:829-833.

For forest and range soil scientists. A simple
method for measuring aggregation and aggregate
stability across soils of widely varying structure and
texture is presented. The method uses standard
techniques of particle-size analysis to measure yield of
fine particles after three types of dispersion treatments:
shaking in water or in sodium oxalate. and sonication in
sodium pyrophosphate.

Swanson, F.J., and J.F. Franklin. 1988. The Long-
Term Ecological Research Program. EOS
(Transactions of the American Geophysical
Union) 69(3):34, 36, 46.



For geoscientists. The Long-Term Ecological
Research (LTER) Program of the National Science
Foundation has important links with the geosciences
and will play a significant role in work on terrestrial.
freshwater, and estuarine ecosystems. Information on
LTER sites (including the H.J. Andrews Experimental
Forest), environments, institutions, and major research
themes is given.

Swanson, F.J., T.K. Kratz, N. Caine, and R.G.
Woodmansee. 1988. Landform effects on
ecosystem patterns and processes. BioScience
38(2):92-98.

For ecologists and other scientists. The authors
identify and explore four classes of effects of landforms
on ecosystems and give examples from a range of
ecosystem types. Landform effects provide temporal and
spatial perspectives for designing sampling of soil,
vegetation, and aquatic ecosystems and for interpreting
community and ecosystem processes in dynamic
landscapes.

Tappeiner, J.C., II, and P.B. Alaback. 1989. Early
establishment and vegetative growth of under-
story species in the western hemlock-Sitka
spruce forests of southeast Alaska. Canadian
Journal of Botany 67:318-326. (For. Res. Lab.)

For forest ecologists and silviculturists. Establish-
ment of understory species in southeast Alaska forests
is strongly related to canopy density and seed availabil-
ity. Understory species can persist beneath conifer
stands and are well adapted to small-scale disturbance
such as windthrow and large-scale disturbance such as
clearcutting.

Tappeiner. J.C., II, T.F. Hughes, and S.D. Tesch.
1987. Bud production of Douglas-fir
(Pseudotsuga menziesit) seedlings: response to
shrub and hardwood competition. Canadian
Journal of Forest Research 17: 1300-1304. (For.
Res. Lab.)

For foresters. silviculturists, and ecologists.
Shrubs and hardwoods in five Douglas-fir plantations
were treated with herbicide, hand slashing, or both to
obtain four or five levels of competition. Results suggest
that bud production is very sensitive to the degree, but
not the type. of competition: number of buds on the
leader is a good indicator of seedling growth potential.
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Waistad, J.D. 1988. Forest vegetation manage-
ment: moving toward ecologies of scale. The
Northwest Environmental Journal 4:199-212.
(For. Res. Lab.)

For forest managers, environmental policy
analysts, and researchers. This paper reviews the
significance of forest vegetation management, shows the
historical trends that have shaped today's vegetation-
management practices, and discusses some of the
possibilities for the future as knowledge improves and
the practice evolves.

Waring, R.H. 1987. Characteristics of trees
predisposed to die. BioScience 37:569-574.
(For. Res. Lab.)

For biology students, ecologists, and foresters.
Trees die when they cannot acquire or mobilize suffi-
cient resources to heal injuries or otherwise sustain life.
Stressed trees exhibit a variety of responses that help
diagnose the source and degree of stress and the
probability of survival.

Waring, R.H. 1987. Nitrate pollution: a particular
danger to boreal and subalpine coniferous
forests. P. 93-105 in Human Impacts and
Management of Mountain Forests. Forestry and
Forest Products Research Institute, Ibaraki,
Japan.

For forest scientists and environmentalists.
Atmospheric pollution is causing an excess of nitrogen
in many subalpine and boreal coniferous forests. This
excess, in turn, is likely to cause nutrient imbalances
and make conifers more susceptible to drought, other
pollutants, and pathogens. A chronic excess of nitrogen
will favor deciduous species over conifers.

Waring, R.H. 1988. Trees as environmental
historians. Forest World 4: 10-12.

For ecologists and the general public. Ancient
forests store within wood cellulose an irreplaceable
wealth of information on past climates, pollution, and
other environmental changes. Isotope techniques offer
the opportunity to tap these wooden data banks and
may enable scientists to forecast future ecological
consequences.

Waring, R. 1989. Monitoring the heartbeat of for-
ests from satellites. Biologue 3:10.

For those with a general interest in forestry. This
article discusses ways in which forest ecologists working



with the National Aeronautic and Space Administration
are using satellite sensors to learn more about the
structure, growth. and health of vegetation in Oregon.

Waring, R.H., K. Cromack, Jr., PA. Matson, R.D.
Boone, and S.G. Stafford. 1987. Responses to
pathogen-induced disturbance: decomposition,
nutrient availability, and tree vigour. Forestry
60:219-227. (For. Res. Lab.)

For forest ecologists. In the Oregon subalpine
zone, extensive dieback caused by a root-rot fungus,
Phellinus welt-li, occurs in relatively pure stands of 150-
to 250-year-old mountain hemlock. Young trees are not
reinfected until 80 to 140 years after establishment.
Evidence suggests that increases in nutrient availability
and light after death of the mature forest improved
photosynthesis and thereby led to increased resistance
of young trees to infection by the pathogen.

Weathers, K.C., G.E. Likens, F.H. Bormann, S.H.
Bicknell, B.T. Bormann, B.C. Daube, Jr., J.S.
Eaton, J.N. Galloway, W.C. Keene, K.D. Kim-
ball, W.H. McDowell, T.G. Siccama, D. Smiley,
and R.A. Tarrant. 1988. Cloudwater chemistry
from ten sites in North America. Environ-
mental Science & Technology 22: 1018-1026.

For foresters and those interested in atmospheric
science. Cloudwater and rainwater samples were
collected during 2 years from 10 nonurban sites in
North America. On the average, cloudwater collected
from sites in the eastern United States was more acidic
and had higher concentrations of NO3 and SO42 than
that from sites in the western United States and Puerto
Rico.

Wheeler, C.T., O.T. Helgerson, D.A. Perry, and J.C.
Gordon. 1987. Nitrogen fixation and biomass
accumulation in plant communities dominated
by Cytisus scoparius L. in Oregon and Scot-
land. Journal of Applied Ecology 24:231-237.

For researchers and land managers. This paper
presents data on nodulation, nitrogen fixation, and
nitrogen and biomass accumulation within a natural
broom (Cytisus scoparius L.) community in western
Oregon. Comparative data are provided for nodulation
and nitrogen accumulation in stands of broom and
black alder colonizing subsoil exposed (luring pipe
laying in west Scotland. United Kingdom.
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White, D.E., and M. Newton. 1989. Competitive
interactions of whiteleaf manzanita, herbs,
Douglas-fir, and ponderosa pine in southwest
Oregon. Canadian Journal of Forest Research
19:232-238. (For. Res. Lab.)

For silviculturists and forest ecologists. Competi-
tion within a whiteleaf manzanita-conifer community
was examined to evaluate the effect of (1) density of
whiteleaf manzanita seedlings on mnanzanita growth
variables: (2) planted Douglas-fir and ponderosa pine on
manzanita growth: (3) various manzanita densities on
conifer growth; and (4) native herbaceous cover on both
manzanita and conifer growth.

Wiersma, G.B., M.E. Harmon, G.A. Baker, and S.E.
Greene. 1987. Elemental composition of
Hylocomium splendens, Hoh Rainforest,
Olympic National Park, Washington, USA.
Chemosphere 16:2632-2645.

For environmental scientists and managers. The
moss Hylocomium splendens. which grows in Olympic
National Park, Washington, was examined for enrich-
ment factor, concentration, and storage of 27 elements.
The data indicate that concentrations of heavy metals in
remote, unpolluted sites may be considerably lower than
initially thought.

INTEGRATED
PROTECTION OF
FORESTS AND
WATERSHEDS
Adams, P.W., R.L. Beschta, and H.A. Froehlich.

1988. Mountain logging near streams: opportu-
nities and challenges. P. 153-162 in Proceed-
ings, International Mountain Logging and
Pacific Northwest Skyline Symposium. College
of Forestry, Oregon State University.



For logging engineers, resource managers, timber
sale-planners. and administrators. This paper reviews
the unique functions and benefits of riparian areas and
the related challenges and opportunities in logging near
streams. The latter include habitat improvement.
integrated resource and operations planning, site-
specific practices, and evaluations of logging feasibility
and environmental trade-offs.

Andrus, C., and ILA. Froehlich. 1988. Riparian
forest development after logging or fire in the
Oregon Coast Range: wildlife habitat and
timber value. P. 139-152 in Streamside Man-
agement: Riparian Wildlife and Forestry Inter-
actions. University of Washington, Seattle,
Washington. (For. Res. Lab.)

For forest landowners and wildlife managers. This
paper describes regrowth of riparian vegetation in the
central Coast Range of Oregon from 2 to 135 years after
logging, fire. or a combination of the two. The authors
provide information on the type and quality of habitat
for wildlife and the amount and value of merchantable
timber commonly bordering small streams.

Andrus, C.W., B.A. Long, and H.A. Froehllch.
1988. Woody debris and its contribution to
pool formation in a coastal stream 50 years
after logging. Canadian Journal of Fisheries
and Aquatic Sciences 45:2080-2086. (For. Res.
Lab.)

For fisheries biologists and forest managers.
Supplying adequate amounts of woody debris to fish-
bearing streams requires that riparian trees be left to
grow longer than 50 years. Debris from previous stands
plays a crucial role in the interim and should not be
removed from stream channels.

Angwin, P.A., and E.M. Hansen. 1989. Population
structure of PheUinus weirii. P. 37 1-380 in
Proceedings, 7th InternatIonal Conference on
Root and Butt Rots, International Union of

Forestry Research Organizations. Forestry
Canada, Victoria, British Columbia.

For forest pathologists and mycologists. Sexual
reproduction of the fungus that causes laminated root
rot is controlled at a single genetic locus (bipolar) in a
manner that promotes outcrossing. The fungus on
western redcedar and the fungus on Douglas-fir
represent distinct biological species.
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Bennett, J.K., R. Ringer, R. Bennett, B.A. Williams,
and P.E. Humphrey. 1988. A comparison of

breaking strength and thickness as evaluators
of eggshell quality. Environmental Toxicology
and Chemistry 7:35 1-357.

For environmental scientists, toxicologists, and
materials scientists specializing in biological materials. A
testing method was developed to investigate the strength
of eggshell material, and failure mechanisms were
related to shell fine structure. The testing method is
applicable to a wide range of materials.

Beschta, R.L. 1987. Conceptual models of seth-
ment transport In streams. P. 387-4 19 in
Sediment Transport in Gravel-bed Rivers. John
Wiley & Sons Ltd., New York. (For. Res. Lab.)

For hydrologists and geomorphologists. The
movement of sediment in stream systems is influenced
by a wide range of factors. A supply-based model that
can reproduce the sediment concentration dynamics of
complex storm hydrographs is described. Research
needs for improving the capability of predicting sus-
pended- and bedload-sediment transport in streams are
identified.

Beschta, R.L., and R.L. Taylor. 1988. Stream tem-
perature increases and land use in a forested
Oregon watershed. Water Resources Bulletin
24(1):19-25. (For. Res. Lab.)

For hydrologists and foresters. Over the last 30
years, summer stream temperatures in Salmon Creek,
western Oregon. have been rising. During the same
period, the watershed has mainly been used for forestry
activities. The long-term changes in stream temperature
were analyzed in relation to management activities and
natural hydrologic events.

Bormann, B.T., R.F. Tarrant, M.H. McClellan, and
T. Savage. 1989. Chemistry of rainwater and
cloud water at remote sites in Alaska and
Oregon. Journal of Environmental Quality
18:149-152.

For forest and other scientists. Cloud water and
rainwater were examined at remote sites in southeastern
Alaska and coastal Oregon. Cloud water from both sites
appears to be chemically similar. Rainwater differed only
in the ions Ca2, Mg2, K, Na, and Cl. Concentrations
of NO3 and NH4 were very low.



Childs, S.W., F.T. Lindstrom, L. Boersma, and D.D.
Myrold. 1988. A model of carbon substrate in-
jection to enhance nitrate removal in aquifers.
P. 547-559 in Proceedings, Agricultural Im-
pacts on Ground WaterA Conference. National
Water Well Association, Dublin, Ohio.

For environmental engineers, soil scientists, and
hydrologists. A mathematical model describes denitrifi-
cation in ground water aquifers.

Christiansen, E., R.H. Waring, and A.A. Berryman.
1987. Resistance of conifers to bark beetle
attack: searching for general relationships.
Forest Ecology and Management 22:89-106.
(For. Res. Lab.)

For forest managers, entomologists, and ecolo-
gists. Recent work on the relationship between conifer
resistance to bark beetle attack and tree vigore.g., in
terms of wood production per unit of foliageis re-
viewed. Experiments have shown that tree resistance to
attack may be closely related to the amount of current
and stored photosynthate available for defense.

Crawford, J.. and O.T. Helgerson, compilers.
1987. Forestry and wildlife: conflict. compro-
mise and cooperation. Abstracts and poster
titles from the Proceedings, Combined Annual
Meeting of the Oregon Society of American
Foresters and the Oregon Chapter of the
Wildlife Society, Ashland, Oregon.

For foresters, wildlife biologists, and managers.
Abstracts of 24 presentations and titles of 11 posters
describe biological and social aspects of forest and
wildlife management in Oregon.

Daniels, S.E., and R.A. Riggs. 1988. Improving
economic analysis of habitat management.
Wildlife Society BulletIn 16:452-457. (For. Res.
Lab.)

For wildlife-management professionals. This paper
examines a recent analysis of the cost effectiveness of
creating forest openings to increase populations of
white-tailed deer. It suggests procedural changes that
could improve the general relevance of the analysis for
habitat modification and recommends conducting
similar analyses for most habitat modifications.

DeYoe, D., and W. Schaap. 1987. Effectiveness of
new formulations of deer repeilants tested in
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Douglas-fir plantations in the Pacific North-
west. Tree Planters' Notes 38(3):22-25.

For professional foresters and woodlot owners.
Data collected on 25 sites in western Washington and
Oregon showed browse damage to seedlings protected by
a powdered formulation of Deer Away® was low in
comparison with that to the controls and to seedlings
protected by placebo or Repelliff treatments.

Dombrosky, S.A., and T.D. Schowalter. 1988. In-
ventory monitoring for estimating impact of
insects on seed production in a Douglas-fir seed
orchard In western Oregon. Journal of Eco-
nomic Entomology 81(1):281-285.

For entomologists and seed-orchard managers.
Inventory monitoring demonstrated that loss of imma-
ture cones had a substantial impact on seed production
in a Douglas-fir seed orchard. While the seed loss
caused by insects was not as great as the loss from
undeveloped seed, a reduction in seed damage could
increase seed production almost fivefold.

Elmore, W., and R.L. Beschta. 1987. Riparian
areas: perceptions in management. Rangelands
9(6):260-265. (For. Res. Lab.)

For ranchers, livestock owners, land managers,
environmentalists, biologists, and the general public.
The authors discuss several issues relating to nparian
(streamside) zones and suggest a reconsideration of
traditional grazing practices and of recent efforts to
control channels structurally. Although the article
focuses on issues related to arid-land watersheds in
eastern Oregon, similar concerns exist for npanan areas
throughout the West.

Goldfarb, B., E.E. Nelson, and E.M. Hansen. 1989.
Trichoderma species from Douglas-fir stumps
and roots infested with Phellinus weirii in the
western Cascade Mountains of Oregon. Mycolo-
gia 81: 134-138.

For forest pathologists and mycologists. Douglas-
fir stumps and roots were surveyed for the presence of
fungal antagonists belonging to the genus Trichoderma.

Of the six species found, two predominated. Distribution
of the antagonists within stumps, age of stumps, and
presence of P. weini are discussed m terms of the
implications for biological control of laminated root rot.

Goldfarb, B., E.E. Nelson, and E.M. Hansen. 1989.
Trichoderma spp.: growth rates and antago-



nism to Phellinus weirii in vitro. Mycologia
81:375-381.

For forest pathologists and mycologists. Growth
rates of 70 isolates from six species of Trichoderma were
examined at five temperatures. Multivariate analyses
were used to demonstrate species-specific patterns of
growth by temperature. Nine isolates were tested for
their ability to kill P. weirii in vitro at two temperatures.
Differences were observed among isolates, species. and
temperatures.

Hamm, P.B., E.M. Hansen, C.B. Shaw III, and P. E.
Hennon. 1988. Pythium species from forest and
muskeg areas of southeast Alaska. Transactions
of the British Mycological Society 9 1:385-388.

For mycologists and plant pathologists. Pythium
species are plant-pathogenic fungi associated with
seedling diseases. This is one of the few reports of their
occurrence in undisturbed environments.

Hansen, A.J. 1987. RegulatIon of bald eagle repro-
ductive rates In southeast Alaska. Ecology
68:1387-1392.

For vertebrate ecologists and managers. Several
reproductive parameters were found to be related to food
abundance and intraspecific competition. These results
suggest that environmental fluctuations produce long-
term cycles in reproduction in this population.

Hansen, E,M. 1987. Speclation in Phytophthora:
evidence from the Phytophthora megasperma
complex. P. 325-337 in Evolutionary Biology of
the Fungi. Cambridge University Press, Cam-
bridge, New York, Melbourne, Sydney.

For mycologists and evolutionary biologists.
Phytophthora megasperma is an important pathogen in
agricultural crops including those in forest tree nurser-
ies. New species are evolving as a result of chromosome
isolation and host specificity.

Hansen, E.M. 1987. Speciation in plant patho-
genic fungi: the influence of agricultural
practice. Canadian Journal of Plant Pathology
9:403-4 10. (Dep. Bot. Plant Path.)

For plant pathologists. The author argues that
agricultural practices, particularly monoculture of
crops, have accelerated the process of speciation in
pathogenic fungi by favoring host specialization and
thus reproductive isolation in populations. Evidence for
speciation in Phytophthora rnegasperma is presented as
an example.
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Hansen, E.M., and D.J. Goheen. 1988. Rate of
increase of black-stain root disease in Douglas-
fir plantations in Oregon and Washington.
Canadian Journal of Forest Research 18:942-
946. (Dep. Bot. Plant Path.)

For forest managers and forest pest managers.
Spread of black-stain root disease was monitored for 10
years in 27 infection centers in Douglas-fir plantations.
Mortality increased 3.1 times in the first 5-year interval
but only 1.4 times in the second 5 years. The rate of
disease expansion within established infection centers
decreased with stand age.

Hansen, E.M., and D.J. Goheen. 1989. Root
disease complexes in the Pacific Northwest.
P. 129-14 1 in Proceedings, 7th International
Conference on Root and Butt Rots, Interna-
tional Union of Forestry Research Organiza-
tions. Forestry Canada, Victoria, British Colum-
bia.

For forest pathologists and managers. The
important root rots of Northwest forests are reviewed
with emphasis on the damage they cause, how they
interact with each other, and the effects of forest
management on disease severity.

Hansen, E.M., D.J. Goheen, P.F. Hessburg, J.J.
Witcosky, and T.D. Schowalter. 1988. Biology
and management of black-stain root disease in
Douglas-fir. P. 63-80 in Leptographium Root
Diseases on Conifers. American Phytopathol-
ogical Society Press, St. Paul, Minnesota.

For forest pathologists and managers. Forest
management practices such as tractor logging and
precommercial thinning increase populations of insects
that carry black-stain root disease. The practices are
also correlated with increased disease in young stands.

Hansen, E.M., and PB. Hamm. 1988. Canker
diseases of Douglas-fir seedlings in Oregon and
Washington bareroot nurseries. Canadian
Journal of Forest Research 18:1053-1058. (For.
Res. Lab.)

For nursery managers and plant pathologists.
This research was conducted to determine the periods of
infection and probable infection courts, and to isolate.
identi!', and determine the pathogenicity of fungi that
cause canker disease ("top blight") on Douglas-fir
seedlings. Five diseases caused by several fungi attack-



ing different parts of seedlings at various times were
distinguished.

Hansen, E.M., P.B. Hamm, P. Hennon, and C.G.
Shaw In. 1988. Phytophthora drechsleri from
remote areas of southeast Alaska. Transactions
of the British Mycological Society 91:379-384.

For mycologists and plant pathologists. The
discovery of a species of Phytophthora resident In
undisturbed forest areas of Alaska has implications for
the evolution of this group of plant-pathogenic fungi. It
may also explain the origin of some disease epidemics in
forest tree nurseries in the Northwest.

Hennon, P.E., and E.M. Hansen. 1987. Nuclear
behavior of Phellinus arctostaphyii, P. ignar-
ius, and P. tremulae. Mycologia 79:501-507.

For mycologists. The number and distribution of
nuclei in basidiospores. hyphae of germinating basidi-
ospores, homokaiyons (single-spore basidiospore
isolates), heterokaiyons (isolates from the context of
basidiocarps). and basidiocarp tissues were examined
microscopically. The nuclear behavior of the three
fungus species was similar.

Hermann, R.K. 1988. Die Waldbrande 1987 in den
Verelnigten staaten (Forest fires in 1987 in the
United States). Forst und Holz 43(9):217. (In
German.)

For German-speaking foresters. The paper
describes the origin and extent of forest fires in the
United States during the 1987 fire season. Information
on acreage burned, costs of fire fighting, value of timber
burned, and resources needed for rehabilitation of
burned-over lands is provided.

Hodges, J.E., E.L. Boeker, and A.J. Hansen. 1987.
Movements of radio-tagged bald eagles in and
from southeast Alaska. Canadian Field Natural-
ist 101:136-140.

For vertebrate ecologists and managers. Bald
eagles wintering in southeast Alaska were found to move
extensively throughout coastal Washington. British
Columbia, and southeast Alaska. Management strate-
gies should consider the regional nature of this popula-
tion.

Holbo, H.R. 1988. Resource management applica-
tions for remotely sensed thermal images.
P. 18-27 in Proceedings, Resource Technology
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88: An International Symposium on Advanced
Technology in Natural Resources Management,
Ft. Collins, Colorado. American Society for
Photogrammetry and Remote Sensing. Falls
Church, Virginia.

For natural resource managers. This paper
discusses applications for thermal imagery In natural
resource management, e.g.. evapotranspiratlon. frost
protection, airshed (smoke) management. microclimatic
habitat evaluation, microclimate following type conver-
sion. and urban microclimates.

Holbo, Ii.R., and J.C. Luvall. 1988. Thermal re-
sponses and surface temperature distributions
of forested landscapes. P. 41-49 in Proceed-
ings, 2nd Forest Service Conference on Remote
Sensing, National Space Technology Laborato-
ries, Mississippi. American Society for Photo-
grammetry and Remote Sensing, Falls Church,
Virginia.

For federal land managers. The National Aeronau-
tic and Space Administration's thermal imaging capa-
bilities for examining land surfaces are introduced.
Emphasis is placed on the differences between how
visual and thermal technologies for remote sensing
apply to the interpretation of land management prac-
tices.

Holbo, H.R., and J.C. Luvall. 1989. Modeling
surface temperature distributions In forest
landscapes. Remote Sensing of Environment
27:11-24.

For foresters and landscape ecologists. The
authors present an analytical technique for objectively
classiiring portions of thermal images according to
surface type or landscape element, e.g., mature forest,
plantation, shelterwood. mixed conifer-deciduous, and
clearcut.

Jackson, W., T. Martinez, P. Cuplin, W.L. Minkley,
B. Shelby, P. Summers, D. McGlothlln, and B.P.
Van Haveren. 1987. Assessment of water
conditions and management opportunities to
support riparlan values on the San Pedro River.
USD1 Bureau of Land Management, Service
Center, Denver, Colorado. 180 p.

For resource managers, researchers, and poll-
cymakers. This project quantified in-stream flow needs



to protect recreation, fish, wildlife, and vegetation In this
unique riparian area. The project also focused on
connections between ground water and surface water,
and developed a unique legal/administrative strategy to
protect water rights.

Jackson, W.L.. B. Shelby, A. Martinez, and B. Van
Haveren. 1989. An interdisciplinary process for
protecting instream flows. Journal of Soil and
Water Conservation 44(2): 12 1-126.

For researchers, resource managers, and stu-
dents. This paper describes a value-based, team-
oriented approach to determining instream-flow needs.
This approach offers flexibility in devising strategies to
protect the variety of resources in stream corridors.

Jenkins, K.J., and R.G. Wright. 1987. Simulating
succession of riparian spruce forests and white-
tailed deer carrying capacity in northwestern
Montana. Western Journal of Applied Forestry
2:80-83.

For wildlife managers and researchers. Rates of
successional change in vegetation were determined over
a 35-year period in six floodplain plant communities. A
simulation model was developed to forecast the long-
range effects of land-use changes on the carrying
capacity of a winter range for white-tailed deer.

Kauffman. J.B., and D.A. Perry. 1988. FIres.
forests & humans. Forest World 4(4):34-39.

For the lay public. This article discusses the role
of fire hi forests, how human activities alter the natural
fire pattern, and how such alterations can influence
forest stability.

Lewis, K., and E.M. Hansen. 1989. Survival of
Inonotus tomentosus and the infection of
young stands. P. 238-25 1 in Proceedings, 7th
International Conference on Root and Butt
Rots, International Union of Forestry Research
Organizations. Forestry Canada, Victoria,
British Columbia.

For forest pathologists and managers. This root-
disease fungus survives at least 30 years in stumps and
roots of lodgepole pine and white spruce in interior
British Columbia. Young plantation trees are infected
when their roots come in contact with old infected roots.

Luvail, J.C., and H.R. Holbo. 1989. Measurement
of short-term thermal responses of coniferous
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forest canopies using thermal scanner data.
Remote Sensing of Environment 27: 1-10.

For foresters, landscape ecologists, and forest
climatologists. A technique of using remotely sensed
temperature changes to characterize the tendency of a
landscape element to control microclimatic extrema is
developed.

McComb, W.C., S.A. Bonney, and J.D. Sole. 1987.
Habitat at ruffed grouse capture sites In Ken-
tucky. 1987 Proceedings Annual Conference
Southeastern Association of Fish and Wildlife
Agencies 41:410-416. (For. Res. Lab.)

For ornithologists. Habitat structure and composi-
tion were measured at 51 ruffed grouse trap sites in a
mixed-mesophytic forest in eastern Kentucky. High
midstory stem density, low herbaceous stem density,
and high abundance of dead wood at ground level and of
evergreen herbs, greenbriars, and pines contributed
significantly to predicting ruffed grouse captures.

McComb, W.C., and J.J. Moriarty. 1986. Bird
abundance and cavity use 25 years after timber
stand improvement. 1986 Proceedings Annual
Conference Southeastern Association Fish and
Wildlife Agencies 40:325-333. (For. Res. Lab.)

For ornithologists. Relative abundance of birds
and cavity use by vertebrates were determined on two
sites in a mature, second-growth Appalachian forest.
One site received timber stand improvement (TSI) by tree
girdling 25 years before measurement; the other site did
not. TSI seemingly had no adverse effects on cavity-
nesting birds.

McNabb, D.H. 1988. Interpreting the effects of
broadcast burning on forest productivity.
P. 89-103 in Degradation of Forested Lands
Forest Soils at Risk. Proceedings, 10th British
Columbia Soil Science Workshop. British
Columbia Ministry of Forests and Lands,
Victoria, British Columbia. Land Management
Report 56.

For soil scientists and foresters. Prescribed
burning can affect forest productivity in a multitude of
ways that depend on the operational environment.
Stand productivity may be enhanced because of
temporary control of vegetation and improved planting
access, while soil productivity can be affected by the loss
of volatilized nitrogen.



McNabb, D.H., and L. Boersma. 1988. Compaction
and shear strength of four western Oregon
forest soils. P. 187 in Agronomy Abstracts.
American Society of Agronomy, Anaheim,
California.

For soil scientists and engineers. The shear
strength of three Andic soils was higher and less
affected by changes in moisture content as the soil dried
than was that of a soil with crystalline clay mineralogy.

McNabb, D.H., F. Gaweda, and H.A. Froehlich.
1989. Infiltration, water repellency, and soil
moisture content after broadcast burning a
forest site in southwest Oregon. Journal of Soil
and Water Conservation 44:87-90. (For. Res.
Lab.)

For foresters, soil scientists, and hydrologists.
Prescribed burning temporarily increased the water
repellency of surface soil and decreased its infiltration
capacity, but rates remained above anticipated storm
intensities. During the summer after burning, soil
moisture was significantly higher on burned than
unburned plots.

Miller, S.L. 1988. Early basidiospore formation in
Lactarius lignyotellus. Mycologla 80(1):99-107.
(For. Res. Lab.)

For mycologists and cell biologists. Changes in
cytoplasm and spore walls during early basidiospore
formation in Lactarius lignyotellus are described. Special
emphasis is placed on two phenomena that may be
associated with spore release: events in the hilar
appendix region and modifications of the wall layers.

Miller, S.L., and O.K. Miller, Jr. 1988. Spore
release in hypogeous, gasteroid and agaricoid
Russulales. Transactions of the British Myco-
logical Society 90:513-526. (For. Res. Lab.)

For mycologists and cell biologists. The Russulales
comprise an ideal model for comparing heterotropic and
orthotropic (and ballistosporic and statismosporic)
basidiospore development. Information reported here
describes basidiospore development subsequent to
nuclear migration into the spore cytoplasm in the
Russulales.

Norris, L.A. 1987. Forests under stress. Visions
3(3):24-26. (For. Res. Lab.)

For forest managers and interested members of
the public. There is increasing evidence that the

cumulative effects of stress, from both natural and
human causes, may have profound adverse effects on
forests. A new threat, air pollution, may result in decline
in vigor, reduced growth, and even death of trees.
Contemporary forest-management strategies need to be
designed to respond to increased stress and insect,
disease, and other problems.

Norris, L.A. 1988. Forest pest management: an old
problem looking for a new perspective. The
Northwest Environmental Journal 4: 185-197.
(For. Res. Lab.)

For policy formulators, legislators, forest manag-
ers, and the public. This paper provides an overview of
the problems encountered in managing forests and
pests. A perspective intended to reduce the problems of
pest management and, thus, some of the conflicts about
resource allocation and management is presented. The
keys are (1) recognizing that the organisms which can
become pests are a natural part of the forest and (2)
providing managers with strategies that focus on
anticipating problems and preventing them from
developing.

Norris. L.A., and W.L. Webb. 1989. Effects of fire
retardant on water quality. p. 79-86 in Pro-
ceedings of the Symposium on Fire and Water-
shed Management. USDA Forest Service, Pacific
Southwest Forest and Range Experiment
Station, Berkeley, California. General Technical
Report PSW-109. (For. Res. Lab.)

For resource managers and regulatory officials.
Initial retardant concentration levels in water ap-
proached levels that could damage fish, but no dis-
tressed fish were found in five forest streams. Concen-
trations decreased sharply with time after application
and distance downstream, and there was no long-term
entry. Guidelines to minimize impact on aquatic systems
are presented.

Perry, D.A. 1988. Landscape pattern and forest
pests. The Northwest Environmental Journal
4:212-228. (For. Res. Lab.)

For researchers, managers, policymakers, and the
public. The author discusses how forest vegetation
management alters landscape patterns and provides
examples of pest problems in the Northwest that are
linked to changes in landscape pattern. He also raises
the question of how landscape pattern might influence
the susceptibility of forests to a major "pest-.-cata-



strophic wildfireand reflects on the future of landscape
management in the Northwest.

Piehl, B.T., R.L. Beschta, and M.R. Pyles. 1988.
Ditch-relief culverts and low-volume forest
roads in the Oregon Coast Range. Northwest
Science 62:91-98. (For. Res. Lab.)

For road managers, forest engineers, and hydrolo-
gists. Drainage systems associated with gravel-surfaced
roads often rely on culverts for moving water through
the road prism and for minimizing on-site erosion. This
study provides an initial evaluation of the characteris-
tics of ditch-relief culverts in the Oregon Coast Range
and considers several design features that may influence
culvert performance.

Piehi, B.T., M.R. Pyles, and R.L. Beschta. 1988.
Flow capacity of culverts on Oregon Coast
Range forest roads. Water Resources Bulletin
24:631-637. (For. Res. Lab.)

For forest engineers, road designers, and water-
shed scientists. One hundred twenty-eight stream-
crossing culverts in the central Oregon Coast Range
were evaluated for peak flow capacity and were com-
pared with current design guidelines. Their ability to
pass the 25-year peak flow, as mandated by Oregon
State Forest Practices Rules, and their maximum flow
capacity were determined.

Pyles, M.R., and ILA. Froehlich. 1987. Discussion:
rates of landslidlng as impacted by timber man-
agement activities in northwestern California,
by M.D. Wolfe and J.W. Williams. Bulletin of the
Association of Engineering Geologists 24:425-
429. (For. Rca. Lab.)

For forest engineers. A number of experimental
design considerations required for a comparative study
of landslide occurrence are presented, along with a
discussion of the rates of landsliding on managed and
unmanaged forest land as published in 1986 by Wolfe
and Williams.

Reams, G.A., T.B. Brann, and W.A. Halteman.
1988. A nonparametric survival model for
balsam fir during a spruce budworm outbreak.
Canadian Journal of Forest Research 18:787-
793. (For. Rca. Lab.)

For growth and yield modelers, research foresters,
and those interested in budworm effects in the North-
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east and Canada. A nonparametric model that relates
spruce budworm and blowdown-caused mortality of
balsam fir trees to individual-tree and stand characteris-
tics is presented. The model (1) quantifies the relation-
ship of individual-tree survival to stand-level and
individual-tree variables and (2) provides estimates of
individual-tree survival at any point during an epidemic.

Robison, E.G. 1989. Physical evaluation of fisher-
ies habitat enhancement structures.
Section 16 in A Training in Stream Rehabilita-
tion. American Fisheries Society, Oregon
Chapter, Portland, Oregon.

For fisheries biologists. This paper presents an
overview of practices for evaluating artificial structures
added to streams.

Ross, D.W. 1989. Western pine shoot borer (Lepi-
doptera: Olethreutidae) response to site prepa-
ration in ponderosa pine plantations. Journal
of Economic Entomology 82(2):543-547. (For.
Res. Lab.)

For forest managers and pest management
specialists. The effects of six types of site preparation on
infestations of the western pine shoot borer, Eucosoma
sonomana Kearfott, were compared during the fifth
through the eighth growing seasons after planting.
Preparations that most reduced competing vegetation
resulted in the best pine growth but also in the highest
levels of infestation by the western pine shoot borer.

Schoenemann, M.R., and M.R. Pyles. 1988. Stress
path considerations in multistage triaxial
testing. P. 732-739 in Advanced Triaxial
Testing of Soil and Rock, ASTM STP 977.
American Society for Testing and Materials,
Philadelphia, Pennsylvania. (For. Res. Lab.)

For geotechnical engineers. The particular
sequence of axial-load and confining-stress changes
employed in a multistage triaxial test can dramatically
influence the stress paths imposed on tnaxial speci-
mens, as can isotropic and anisotropic consolidation.
While increased strain did not appear to influence the
results from multistage triaxial tests on relatively
insensitive residual soils, the influence on test results
for more sensitive soils may be significant.

Schowalter, T.D. 1987. Abundance and distribu-
tion of Lygus hesperus (Heteroptera: Miridae)



in two conifer nurseries in western Oregon. En-
vironmental Entomology 16:687-690.

For forest regeneration specialists and nursery
managers. Seasonal patterns of Lygus hesperus Knight
abundance and distribution were observed at two
conifer nurseries. The results indicate that L. hesperus
abundance and distribution result from Lygus phenol-
ogy in combination with seasonal changes in the spatial
pattern of available resources.

Schowalter, T.D. 1988. Forest pest management:
a synopsis. The Northwest Environmental
Journal 4:313-318.

For pest managers and ecologists. Our view of the
need for pest control is based on short-term perceptions
of damage. Accumulating information suggests that
interactions among "pests' and other components of
natural ecosystems may stabilize site productivity and
balance pest activity over the long term. Existing models
for predicting pest impacts and the need for control do
not address the potential benefits of these interactions.

Schowalter, T.D. 1989. Canopy arthropod commu-
nity structure and herbivory in old-growth and
regenerating forests in western Oregon. Cana-
dian Journal of Forest Research 19:318-322.

For entomologists, forest managers, and ecolo-
gists. Species diversity of arthropods. especially of
predators, was much greater in old-growth canopies
than in adjacent regenerating stands. Aphid biomass in
young stands was elevated an order of magnitude over
that in old-growth stands. The data indicate that the
taxonomically distinct western coniferous and eastern
deciduous forests show similar trends in functional or-
ganization of their canopy arthropod communities.

Schowalter, T.D., and D.A. Crossley, Jr. 1988.
Canopy arthropods and their response to forest
disturbance. P. 207-2 18 in Ecological Studies,
Vol. 66: Forest Hydrology and Ecology at
Coweeta. Springer-Verlag, New York.

For entomologists. From studies of canopy
arthropods at Coweeta, the authors assess the magni-
tude of canopy arthropod responses to changing
environmental conditions, evaluate the relative impor-
tarices of factors influencing arthropod responses, and
identifr mechanisms of regulation.

Schowalter, T.D., and M.I. Haverty. 1989. Influ-
ence of host genotype on Douglas-fir seed
losses to Contarinia oregonensis (Diptera:
Cecidomyiidae) and Megastigmus spermotro-
phus (Hytnenoptera: Torymidae) in western
Oregon. Environmental Entomology 18(1):94-
97.

For entomologists and seed-orchard managers.
Seed losses to the Douglas-fir cone gall midge and
Douglas-fir seed chalcid were measured in a Douglas-fir
clonal seed orchard and in a Douglas-fir progeny
plantation. Seed losses to both insects differed signifi-
cantly among clones and among the progeny of selected
parental crosses. Results suggest resistance is a
dominant heritable trait.

Schowalter, T.D., and J.E. Means. 1988. Pest re-
sponse to simplification of forest landscapes.
The Northwest Environmental Journal 4:342-
343.

For pest managers and ecologists. Homogenizing
forest landscapes through current harvest and replant-
Ing methods is reducing predator species diversity and
numbers and eliminating biological barriers to dispers-
ing pests, thereby increasing the likelihood of region-
wide pest outbreaks. Future site productivity will

depend, in part, on how landscaping pattern affects pest
epidemiology.

Schowalter, T.D., S.G. Stafford, and R.L. Slagle.
1988. Arboreal arthropod community structure
in an early successional coniferous forest
ecosystem in western Oregon. Great Basin
Naturalist 48:327-333.

For entomologists and ecologists. Significant
seasonality was observed for individual taxa and the
arthropod community, indicating shifts in functional
interactions during the growing season. Significant
spatial pattern (patchiness) in the arthropod community
may reflect the influence of faunas on individual plants
within neighborhoods and/or the influence of ant
foraging patterns.

Schowalter, T.D., and J.D. Stein. 1987. Influence
of Douglas-fir seedling provenance and proxim-
ity to insect population sources on susceptibil-
ity to Lygus hesperus (Heteroptera: Miridae) in



a forest nursery in western Oregon. Environ-
mental Entomology 16:984-986.

For forest regeneration specialists and nursery
managers. The effect of Lygus hesperus Knight feeding
on Douglas-fir seedlings was measured in seedlings
representing two elevation zones, for each of two seed
zones, for each of two seedling age classes in a forest
nursery. Results suggest that seedling susceptibility to
damage by L hesperus is a function of seedling condi-
tion and location within the vegetation matrix.

Sedeil, J.R., P.A. Bisson, F.J. Swanson, and S.V.
Gregory. 1988. What we know about large trees
that fall into streams and rivers. P. 47-8 1 in
From the Forest to the Sea: A Story of Fallen
Trees. USDA Forest Service and USD1 Bureau of
Land Management, Pacific Northwest Research
Station, Portland, Oregon. General Technical
Report PNW-GTR-229.

For ecologists and scientists. The most productive
habitats for salmonid fish are small streams associated
with mature and old-growth coniferous forests. Large
organic debris and fallen trees greatly influence the
physical and biological characteristics of such streams.

Sessions, J., J.C. Balcom, and K. Boston. 1987.
Road location and construction practices:
effects on landslide frequency and size In the
Oregon Coast Range. Western Journal of
Applied Forestry 2:119-124. (For. Res. Lab.)

For forest engineers. Two groups of roads were
studied for the effects of road location and construction
practices on landslide frequency and size. The roads
built with modern road location and construction
techniquessteep road grades and full-bench, endhaul
construction to minimize slide risksmarkedly reduced
slide frequency and size.

Sheehy, D.P., W.J. Ripple, and J.A. Bernert. 1987
Evaluation of herbivore and habitat relation-
ships using a GIS based resource inventory.
P. 266-277 in Proceedings, Fall Convention of
the American Society for Photogrammetry and
Remote Sensing, Reno, Nevada.

For resource managers and wildlife biologists.
Integrating habitat characteristics and herbivore
distribution with GIS overlay procedures and statistical
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techniques showed important characteristics influencing
herbivore selection of habitat.

Sheppard, P.R., J.E. Means, and J. Lassole. 1988.
Crossdating cores as a nondestructive method
for dating living, scarred trees. Forest Science
34:781-789.

For researchers in fire- and other disturbance-
history studies. In areas where tree rings are sensitive to
climate, bole scars can be dated with an increment borer
and a site-specific master tree-ring chronology.

Stewart, R., H. Froehlich, and E. Olsen. 1988. Soil
compaction: an economic model. Western
Journal of Applied Forestry 3:20-22. (For. Res.
Lab.)

For forest managers and woodland owners. This
paper describes a microcomputer model developed to
assess the impact of compaction on stand productivity
under different harvest specifications. Through an
example, it answers questions relating to site productiv-
ity.

Van Haveren, B.P., W.L. Jackson, T. Martinez, B.
Shelby, and L. Carufel. 1987. Water rights as-
sessment for Beaver Creek National Wild River,
Alaska. USD1 Bureau of Land Management,
Service Center, Denver, Colorado. 214 p.

For resource managers, researchers, and poli-
cymakers. This project identified minimum water needs
to protect recreation, aesthetics, fisheries, vegetation,
and channel morphology of the Beaver Creek corridor.
Seasonal flow needs and connections between flows and
resources are identified. This study resulted in the first
instream water rights granted to a federal agency by the
State of Alaska.

Witcosky, J.J., T.D. Schowalter, and E.M. Hansen.
1987. Host-derived attractants for the beetles
Hyla.stes nigrinus (Coleoptera: Scolytidae) and
Steremnius carinatus (Coleoptera: Curcu-
llonidae). Environmental Entomology 16: 1310-
1313.

For forest entomologists and pest management
specialists. The responses of the beetles Hylc.stes
nignrtus and Steremnius carinatus to root sections of
healthy Douglas-fir, or to sections of Douglas-fir infected
with Ceratocystis wageneri, were examined, as were
responses to the host attractants a-pinene and ethanol.



EVALUATION OF
FOREST USES,
PRACTICES, AND
POLICIES
Achterman, G., J. Hampton, W.B. Early, and J.W.

Thomas. [1988.1 Northwest forestry in transi-
tion. The 1987 Starker Lectures. College of
Forestry, Oregon State University. 52 p. (For.
Res. Lab.)

For those with a general interest in forestry. The
four topics addressed in the 1987 Starker Lectures, (1)
Resource stewardship: approaches to policymaking and
conflict resolution, (2) Forest industries in transition, (3)
The people ingredient in today's forest industry, and (4)
Multiple-use forestrymoving from platitudes to reality,
reflect both the environmental and economic concerns of
Northwest forestry today.

Ammeson, J.E., M.R. Pyles, and H.I. Laursen.
1988. Three-dImensional analysis of guyed
logging spars. Computers & Strucitures
29: 1095-1099. (For. Res. Lab.)

For logging engineers and structural analysts.
Trees are commonly guyed and used as spars to
increase the capacity of cable logging systems in
mountainous terrain. A procedure and microcomputer
program were developed to determine the state of stress
in the spar and guylines as a result of the guyline
tightening process and the subsequent application of
skyline loading.

Anderson, P.T., M.R. Pyles, and J. SessIons. 1987.
The operation of logging trucks on steep low-
volume roads. P. 104-111 in 4th international
Conference on Low-Volume Roads. Volume 1-2.
Transportation Research Board, National
Research Council, Washington, D.C. Transpor-
tation Research Record 1106. (For. Res. Lab.)

For forest engineers. This paper summarizes
current knowledge of the design, construction, and
maintenance of low-volume roads steeper than 16
percent. Such roads are primarily used by logging
trucks in the western United States.
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Balcom, J. 1988. Construction costs for forest
roads. Forest Research Laboratory, Oregon
State University. Research BulletIn 64. 21 p.

For forest engineers. Forest-road construction
costs monitored at 23 sites totaling 4.8 miles are
reported for pioneering, right-of-way logging, clearing
and grubbing, subgrade excavation, and sidecast
pullback. This information should help those designing
and building roads choose the most efficient techniques
to maximize production and minimize total road-
construction costs.

Balcom, J., and J.B. SessIons. 1988. Modeling
truck performance. P. 121-125 in Proceedings,
international Mountain Logging and Pacific
Northwest Skyline Symposium. College of
Forestry, Oregon State University.

For forest engineers. This article discusses
information requirements for simulating truck perform-
ance and presents an overview of the microcomputer
simulation program TRUCKPC. Applications of truck
simulation are discussed and several examples pro-
vided.

Bare, B.B., and D. Opalach. 1987. OptImizing
species composition in uneven-aged forest
stands. Forest Science 33:958-970.

For forest managers and biometricians. An
approach is described for optimizing individual-tree!
distance-independent growth models for uneven-aged,
mixed-species forest stands. Results demonstrate the
interrelationship between management objectives and
optimal stand structures.

Bare, B.B., and D. Opalach. 1988. Determining
investment-efficient diameter distributions for
uneven-aged northern hardwoods. Forest
Science 34:243-249.

For forest managers and biometricians. A direct-
search, nonlinear programming algorithm is used to
optimize a whole-stand/diameter-class northern-
hardwood mixed-species growth model. Results show
that "balanced" diameter distributions are not invest-
ment-efficient and are not necessary to sustain produc-
tion over a fixed cutting cycle.

Bell, J.F., and J.R. Dllworth. 1988. Log Scaling
and Timber Cruising. O.S.U. Book Stores, Inc.,
Corvallis, Oregon. 396 p.



For forestry students, cruisers, and scalers. This
book, a heavily revised edition of the 1984 version by
Dilworth and Bell, presents the theory, techniques, and
practical application of forest measurements including
log scaling, log and tree grading, log and tree volume
tables, and forest sampling.

Bell, J.F., and J.R. Dilworth. 1988. VarIable
Probability Sampling: Variable Plot and Three-P.
O.S.U. Book Stores, Inc., Corvallis, Oregon.
134 p.

For foresters. This book, a revised edition of the
1981 version by Dilworth and Bell, presents the theory,
techniques, and practical application of variable-plot and
3-P sampling.

Bllnn, T., F.J. Swanson, and A. McKee, compilers.
1988. Research publications of the H.J. An-
drews Experimental Forest, Cascade Range,
Oregon: 1988 supplement. USDA Forest Service,
Pacific Northwest Research Station, Portland,
Oregon. General Technical Report PNW-GTR-
223. 26 p.

For forest researchers and managers. This
bibliography updates the list of publications, abstracts,
theses, and unpublished reports included in "Research
Publications of the H.J. Andrews Experimental Forest,
Cascade Range, Oregon, 1948-1986." General Technical
Report PNW-GTR-201.

Buckman, R.E. 1988. The role of science in
tropical forestrytoward an International
system for forestry research. The H.R. MacMil-
lan Lectureship in Forestry, University of
British Columbia, Vancouver, British Columbia.
15 p. (For. Res. Lab.)

For those interested in international forestry.
Global attention is focused increasingly on problems
associated with deforestation. Contributions that forest
science could make toward halting these losses are
described. The author proposes an international system
for forestry research patterned after highly successful
lessons drawn from agricultural experience.

Buckman, R.E.. compiler. [1989.1 Forest lands of
the Northwest: selecting among alternative
uses. The 1988 Starker Lectures. College of
Forestry, Oregon State University. 38 p. (For.
Res. Lab.)

For concerned citizens. Five lectures describe
several aspects of forest land use in the Northwest.
Ward Armstrong and Henry Richmond discuss issues
concerning private forest land; R. Max Petersen reviews
land management planning from his perspective as
recently retired Chief of the U.S. Forest Service; (Profes-
sor) Richard Heberlein describes creation of market
prices for wildlife and heretofore nonmarket goods; and
Federal Judge James M. Burns reviews the role of
courts in land-management questions.

Bushman, S.P., and E.D. Olsen. 1988. Determin-
ing costs of logging-crew labor and equipment.
Forest Research Laboratory, Oregon State
University. Research Bulletin 63. 22 p.

For contract loggers. Small, independent logging
contractors can benefit from the established procedures
for cost control and cost planning compiled in this
report. Ways of tracking labor and equipment costs of a
logging crew and the production records available for
determining the volume removed from an area for a
given time are described.

Dyer, M.I., F. di Castri, and A.J. Hansen, editors.
1988. Geosphere-biosphere observatories: their
definition and design for studying local change.
Biology International 16. 40 p.

For scientists and policymakers interested in
global change. Research strategies for monitoring
ecological response to global climate change are
examined.

Garland, J. 1987. How to orient new workers.
Timber Harvesting 35(7):37.

Garland, J. 1987. Pinpointing rigging crew haz-
ards. Timber Harvesting 35(9):27.

Garland, J. 1987. Stumps can be friends or foes.
Timber Harvesting 35(8):17.

For forest engineers and loggers. These three
articles are from a 10-part series on techniques for
training loggers.

Garland, J.J. 1988. A modeler's day in court.
Journal of Forestry 86(4):inside back cover.

For modelers and resource managers. This article
describes misuse of forest management models and a
common-sense approach to resource management.

Garland, J.J. 1989. Self-supervIsion: a way to save
lives. Forest Industries 1 16(6):41.



For forest engineers and loggers. This is the first
of a five-part series based on five pocket-sized logging
training cards covering safety and productivity.

Garland, J., J. Sessions, and E.D. Olsen. 1988.
Optimal bucking at the stump. P. 239-247 in
High Technology in Forest Engineering, Pro-
ceedIngs, 10th Annual Council on Forest
Engineering (COFE) Meeting. College of Envi-
ronmental Sciences and Forestry, State Univer-
sity of New York, Syracuse, New York. (For.
Res. Lab.)

For forest engineers. The feasibility of using an
optimal log bucking program (BUCK©) during felling and
bucking in western Oregon is being tested by the Forest
Engineering Department at Oregon State University in
cooperation with Oregon Digital Systems Incorporated.
Strategies and progress of the project are summarized.

Garland, J., J. Sessions, and E.D. O]Lsen. 1989.
Manufacturing logs with computer-aided
bucking at the stump. Forest Products Journal
39(3):62-66. (For. Res. Lab.)

For forest engineers, loggers, forest managers, and
mill managers. Computer-aided bucking of western
Oregon old-growth and second-growth Douglas-fir was
tested for the ability of the hand-held computer to
determine various optimal log mixes. Results indicate
computer-aided bucking substantially increases the
value of logs delivered to mills. Furthermore, the
computer can generate whatever log mixes a mill
specifies.

Gastellu-Etchegorry, J.P., 0. Ducros-Gambart,
D.L. Isaacson, P.J.M. Hillegers, and M.H.
Obbink. 1987. Thematic mapping of central
Java. P. 647-652 in SPOT 1 UtilIzation Assess-
ment, Results. CNES International Conference,
Paris, France.

For those interested in quantitative mapping of
land cover/use. Mapping agroforestry land cover/use on
the Indonesian island of Java with data from the French
satellite SPOT is discussed.

Gastellu-Etchegorry, J.P., D.L. Isaacson, D.
Ducros-Gambart, P.J. Hillegers, and M.H.
Obbink. 1987. Spatial and spectral registration
of Javanese landscape units with SPOT. P. 175-

180 in SPOT 1 Utilization Assessment, Results.
CNES International Conference, Paris, France.

For those interested in poorly mapped regions of
the world. Data from the French satellite SPOT were
analyzed to determine their utility in locating known
landscape features. Spatial resolution of satellite data
was more precise than that of most available maps, and
some landscape features were discriminated.

Giles, R., and J. SessIons. 1987. HarvestIng
factors affecting financial feasibility of thin-
ning In southwestern Idaho. Western Journal of
Applied Forestry 2:105-110. (For. Res. Lab.)

For forest managers. A logging cost model,
LOGCOST, was developed to estimate harvesting costs
for seven major tree species. The financial feasibility of
thinning depends heavily on species, tree size, skidding
or yarding method, topography, and truck transport
distance.

Gottko, J., and R. McMahon. 1989. Oregon
lumber producers: attitudes and practices of
exporters and nonexporters in the 1980s.
Forest Products Journal 39(6):59-63. (For. Res.
Lab.)

For public administrators and marketing profes-
sionals. This is the second in a series of articles describ-
ing attitudes toward exporting among small firms
producing lumber in Oregon. Characteristics distin-
guishing exporters from nonexporters could be used by
public administrators to identilr firms likely to be
receptive to programs for promoting exporting.

Hackworth, K., and B. Greber. 1988. Timber-
derived revenues: importance to local govern-
ments in Oregon (fiscal years 1982-83 through
1986-87). Forest Research Laboratory, Oregon
State University. Special Publication 17. 20 p.

For state and local government officials, industry
trade associations, and the politically conscious public.
This paper briefly describes public and private forestry
revenues and the relative importance of these payments
to five forms of local governments in fiscal years 1982-

83 to 1985-86. The contribution of property tax pay-
ments from the forestry sector to statewide property
taxes in 1986-87 is also analyzed.

Hann, D.W., and M.W. Ritchie. 1988. Height
growth rate of Douglas-fir: a comparison of



model forms. Forest Science 34:165-175. (For.
Res. Lab.)

For modelers of forest growth and yield. Five
model forms were evaluated for their ability to predict
height growth rate of individual Douglas-fir growing in
even- or uneven-aged stands of southwest Oregon. The
model developed in this study by means of multidimen-
sional graphing and other procedures provided the
lowest mean square error for both an even-aged data set
and a combined even- and uneven-aged data set.

Hermann, R.K. 1987. Das forstliche exten-
sionssystem in den USA. Ailgemeine For-
stzeitschrift 49:1295. (In German.)

For German-speaking foresters. The history and
current status of the forestry part of the Cooperative
Extension Service are summarized. Reference is also
made to the FIR (Forestry Intensified Research) and
COPE (Coastal Oregon Productivity Enhancement)
programs.

Hochrein, P.H., and L.D. Kellogg. 1988. Produc-
tion and cost comparison for three skyline
thinning systems. Western Journal of Applied
Forestry 3:120-123. (For. Res. Lab.)

For forest engineers and managers. Cable thin-
nings were conducted in a Douglas-fir stand containing
350 trees/acre (average dbh 12 in.). Production rates
and costs for a small and a mid-size yarder were
compared at a light (80 trees/acre) and a heavy (125
trees/acre) intensity of thinning.

Isaacson, D.L., J.P. Gastellu-Etchegorry, Haryadi,
Dulbahri, and P. Suharsono. 1987. A procedure
for deriving georeferenced location for digital
images. Indonesian Journal of Geography
17(54): 11-21.

For those wishing to annotate raw digital maps
with standard mapping coordinates. A simple bilinear
interpolation method for extracting coefficients used in
deriving map coordinates for satellite scan line and pixel
positions is explained.

Jackson, R.K., and J. Sessions. 1987. Logging
truck speeds on curves and favorable grades of
single-lane roads. P. 112-118 in 4th Interna-
tional Conference on Low-Volume Roads.
Volume 1-2. Transportation Research Board,
National Research Council, Washington, D.C.

Transportation Research Record 1106. (For.
Res. Lab.)

For transportation planners and engineers.
Speeds of loaded logging trucks traveling on single-lane
forest roads were studied at three locations in western
Oregon to evaluate truck performance on curves and
favorable (downhill) grades. The independent variables of
grade, curve radius, width, ditch depth. superelevation,
sight distance, time of day, and maximum engine-
braking horsepower were regressed against speed.

Johnson, K.N., and J. Sessions. 1987. Forest
planningcan it deal with below-cost timber
sales? P. 73-86 in Proceedings, Below Cost
Timber Sales. Wilderness Society, Spokane,
Washington.

For forest economists, managers, and land
management planners. Strengths and weaknesses of
conventional forest-planning procedures with strata-
based planning are reviewed. The authors suggest that
analysis of below-cost sales will require area-based.
rather than strata-based, planning.

Kellogg, L.D., and E.D. Olsen. 1988. Economic
evaluation of thinning alternatives in a western
hemlock-Sitka spruce forest. Western Journal
of Applied Forestry 3: 14-17. (For. Res. Lab.)

For forest managers. A present net worth analysis
of thinning impacts on financial returns at final harvest
was completed for two 32-year-old western hemlock-
Sitka spruce stands. Results suggest that if density of
managed stands has been sufficiently controlled with
precommercial thinning, they will develop adequately to
rotation age without intermediate thinning.

Kellogg, L.D., D. Schuh, and S. Pilkerton. 1987.
Evaluation of a grapple processor. In 1987
International Winter Meeting of the ASAE.
American Society of Agricultural Engineers, St.
Joseph, Michigan.

For forest engineers. Two Steyr KP-40 whole-tree
processors were monitored for several months to
determine long-term productivity and mechanical
availability in lodgepole pine and mixed-conifer harvest-
ing operations in the Pacific Northwest. Mechanical
availability was low, but production costs were similar to
those with competitor machinery.

Kramer, B.W. 1987. Vehicle tracking simulation
in low-volume road design. P. 119-122 in 4th



International Conference on Low-Volume
Roads. Volume 1-2. Transportation Research
Board, National Research Council, Washington,
D.C. Transportation Research Record 1106.
(For. Res. Lab.)

For forest engineers. The Drafting Vehicle Simula-
tor (DVS), an accurate, low-cost, easy-to-operate,
portable road-design aid, was developed by the USDA
Forest Service to reduce construction costs of low-
volume roads. The DVS analyzes the tracking character-
istics of various designs of vehicles that operate on
forest roads to determine the minimum recluired width
of horizontal road surfaces.

Maguire, D.A., and D.W. Hann. 1987. A stem
dissection technique for dating branch mortal-
ity and reconstructing past crown recession.
Forest Science 33:858-871. (For. Res. Lab.)

For forest researchers. In this study, the authors
(1) redefine a stem dissection technique for dating
branch mortality; (2) apply the technique to estimate
crown recession on intensely dissected sample trees;
and (3) compare the results of the dissection technique
to actual live-crown measurements taken over a 15-year
period on the same trees.

Manfredo, M.J. 1988. Second-year analysis of
donors to Oregon's nongame tax checkoff.
Wildlife Society Bulletin 16:221-224. (For. Res.
Lab.)

For wildlife researchers and managers. This
follow-up study further explores taxpayer commitment
to the nongame program by describing donation
histories and donation potential of Oregon taxpayers.

Manfredo, M.J., and D. Anderson. 1987. The
influence of activity importance and similarity
on perception of recreation substitutes. Leisure
Sciences 9:77-86.

For researchers and resource managers. This
study examined how substitutes are selected for a fly-
angling and camping recreation activity. Results show
that, although people choose substitutes that are similar
to their intended activity, the degree of similarity
between the substitute and the original is unrelated to
the perceived quality of the substitute.

Manfredo, M.J., and B. Shelby. 1988. The effect of
using self-report measures in tests of attitude-

behavior relationships. Journal of Social
Psychology 128:731-743.

For social psychologists interested in attitude-
behavior relationships. This paper compares records of
nongame tax-fund donations to self-reports from a
mailed survey. Self-reports were reasonably accurate,
but they produced results different from actual behavior
in attitude-behavior tests.

Mann, J.W., and M.R. Pyles. 1988. Cable logging
mechanics research at Oregon State University.
P. 1-6 in Proceedings, International Mountain
Logging and Pacific Northwest Skyline Sympo-
sium. College of Forestry, Oregon State Univer-
sity.

For logging engineers and researchers. 'l'his paper
summarizes a 5-year program of cable logging research
that focused on systematically testing and modeling
each component of skyline logging systems. The
ultimate objective is to provide analytical models and
instrumentation systems that can predict and monitor
system capability and performance.

McMahon, R., and J. Gottko. 1988. Oregon
lumber producers: export marketing trends
between the mid-1960s and mid-1980s. Forest
Products Journal 38(4):44-46. (For. Res. Lab.)

For public agency administrators and marketing
managers. Comparison of two studies indicates that
foreign sales by Oregon's lumber producers increased
over the past two decadesin terms of both total sales
and domestic production. Firms have begun exporting
for active reasons (e.g.. to expand sales) instead of
passive ones (e.g., to unload surplus production).

McMahon, R.O., and J. Gottko. 1989. Export
marketing activities of small-firm lumber
manufacturers. Studies in Management and
Accounting for the Forest Products Industry.
Colleges of Business and Forestry, Oregon State
University. Monograph 31. 18 p.

For lumber manufacturers and administrators of
export promotion programs. Characterizes lumber
producers with 500 or fewer employees and their
attitudes toward exporting. Contrasts exporting firms
with non-exporting ones and highlights traits that could
be used to select firms likely to respond favorably to
export proniotion programs.



Moore, T.L., J. Sessions, and R. Layton. 1988.
Relating network analysis results to data
uncertainty in forest development applications.
P. 260-265 in The 1988 Symposium on Sys-
tems Analysis in Forest Resources. USDA
Forest Service, Rocky Mountain Forest and
Range Experiment Station, Ft. Collins, Colo-
rado. General Technical Report RM-161.

For forest engineers and transportation planners.
Network analysis is used in forest development planning
to determine the most economical network of roads and
transportation routes. Sensitivity of network analysis
results to uncertainty in data is tested with Monte Carlo
simulation for five problems.

Murphy, G.E., and E.D. Olsen. 1988. Value recov-
ery from trees bucked on a landing and at the
stump. Forest Products Journal 38(9):49-52.
(For. Res. Lab.)

For foresters and forest engineers. Comparing the
values of logs from a radiata pine plantation in steep
terrain in New Zealand indicated that log manufacturers
working on the landing produced significantly more logs
that met specifications than did those working at the
stump.

Murphy, G.E., E.D. Olsen, and J. Sessions. 1988.
Economic comparison of alternative sites for
final log manufacturing in steep-country
plantations. Applied Engineering in Agriculture
4:319-322. (For. Res. Lab.)

For foresters and forest engineers. This studys
objective was to determine whether the location of final
bucking significantly affects costs of steep-country
harvesting from a representative stand. Of the three
alternatives analyzedbucking at the stump, at the
landing. and at a central log-processing yardcom-
puter-aided bucking at the stump was preferred.

Nelson, J., J.D. Brodie, and J. Sessions. 1988.
Integrating short-term spatially feasible har-
vest plans with long-term harvest schedules
using Monte-Carlo integer programming and
linear programming. P. 224-229 in The 1988
Symposium on Systems Analysis in Forest
Resources. USDA Forest Service, Rocky Moun-
tain Forest and Range Experiment Station, Ft.
Collins, Colorado. General Technical Report
RM- 161.
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For forest planners. A procedure that links area-
and strata-based timber harvesting plans is presented.
The integrated plans provide spatially feasible alterna-
tives in the short term and also ensure that long-term
volume and net revenue flows can be sustained.

Olsen, E.D. 1988. Logging incentive systems.
Forest Research Laboratory, Oregon State
University. Research Bulletin 62. 19 p.

For contract loggers. The use of crew incentives in
logging operations is an effective way to reduce costs
and provide attractive wages. The cost and wage
behaviors, as well as the advantages and disadvantages.
of five incentive systems are described. The principles
can be applied to cutting, hauling, yarding and loading,
or road construction.

Olsen, E.D., D.S. Keough, and D.K. LaCourse.
1987. Economic impact of proposed Oregon
Forest Practices Rules on industrial forest
lands in the Oregon Coast Range: a case study.
Forest Research Laboratory, Oregon State
University. Research Bulletin 61. 15 p.

For those with a general interest in forestry. The
harvesting and transportation requirements of three
alternative prescriptions for riparian management areas
on industry land were determined. Landowners costs
for the specilic conditions modeled would be signifi-
cantly greater if new Forest Practices Rules are imple-
mented.

Paine, D.P., and R.J. McCadden. 1988. Simplified
forest inventory using large-scale 70-mm
photography and tarif tables. Photogrammetric
Engineering and Remote Sensing 54:1423-
1427.

For forest aerial-photo mensurationists. The
authors developed and tested a technique to inventory
individual trees and stands (including volumes, stand
and stock tables) with 70-mm photography. Tarif volume
tables eliminate the need for photo measurement of tree
heights for volume estiniates. The process does not
require expensive stereo plotters, tilt indicators, or laser
altimeters.

Paredes V., G.L. 1988. Design of a resource
allocation mechanism for multiple use forest
planning. P. 35-45 in The Symposium on
Systems Analysis in Forest Resources. USDA
Forest Service, Rocky Mountain Forest and



Range Experiment Station, Ft. Collins, Colo-
rado. General Technical Report RM-161.

For forest-policy analysts and planners. A method
for implementing a systematic forest-planning process is
presented. Recent developments in economic planning
and management theory that should be incorporated
into the process to overcome existing shortcomings are
described.

Paredes V., G.L., and J.D. Brodie. 1987. Efficient
computation considerations in optimization of
stand-level management regimes. P. 292-302
in The 1985 Symposium on Systems Analysis
in Forest Resources, Proceedings of a Society
of American Foresters Symposium. Georgia
Center for Continuing Education, Athens,
Georgia.

For forest analysts. The algorithm presented
constitutes a promising methodological alternative to the
traditional approaches of dynamic programming and
optimal control. This method results in an algorithm
easily implemented on small computers. Extensions and
limitations are discussed.

Paredes V., G.L., and J.D. Brodie. 1988. Activity
analysis in forest planning. Forest Science
34:3-18. (For. Res. Lab.)

For forest planners and resource analysts.
Postoptimal activity analysis provides an effective tool
for economic valuation of multiple-resource benefits and
production factors in forest settings.

Paredes IV.I, G.L., and J.D. Brodie. 1989. Land
value and the linkage between stand and forest
level analysis. Land Economics 65:158-166.

For specialists in operations research and forest
planners. This paper presents a clear explanation of the
deviation between optimal stand-level treatments and
the treatment of stands in a constrained harvest-
scheduling problem.

Paredes IV.J, G.IL.J, and J. Sessions. 1988. A
solution method for the transfer yard location
problem. Forest Products Journal 38(3):53-58.
(For. Res. Lab.)

For forest managers and transportation planners.
Conventional mixed-integer programming methods have
been unsatisfactory in solving medium- to large-scale
transportation problems involving wood transfer yards.
A procedure is presented to solve for the most efficient

transportation system given alternative modes of wood
transportation and choices in the location of transfer
yards.

Pyles, M.R., J.E. Ammeson, and J.W. Mann. 1988.
The fiexural behavior of second-growth
Douglas-fir spars. Forest Products Journal
3S(5):58-62. (For. Res. Lab.)

For forest engineers. Analysis of bending tests on
second-growth Douglas-fir spar trees yielded an average
modulus of elasticity (MOE) 25 to 30 percent higher
than published ASTM minor specimen values. The
higher MOE values should be appropriate for such
problems as analysis of standing trees used as logging
spars and intermediate supports.

Pyles, M.R., J.E. Ammeson, and J.W. Mann. 1988.
Static field testing of guyed logging spars.
Transactions of the ASAE 31:1027-1032. (For.
Res. Lab.)

For logging engineers. Two Douglas-fir tail spars
were field tested for the influence of rigging variables
and load direction on spar-tree displacement (a surro-
gate of spar-tree stress) and guyline tension. Guyline
pretension had a greater effect on spar displacement
than did guyline tightening. Direction of applied load
profoundly affected spar displacement and guyline
tension.

Pyles, M.R., J.W. Mann, and J.W. Anderson. 1988.
Considerations for the use of stump anchors in
second-growth harvesting: a technical com-
mentary. P. 32-37 in Proceedings, Interna-
tional Mountain Logging and Pacific Northwest
Skyline Symposium. College of Forestry.
Oregon State University.

For logging engineers. Stump anchor loadings in
second-growth harvesting are likely to approach those
experienced in harvesting of larger trees because skyline
spans will be great enough to require relatively large
yarders. These yarders generate much of the load they
place on stump anchors solely as a result of line size
and carriage clearance requirements without considera-
tion of turn weight.

Pyles, M.R., and E.V. Pugh. 1987. Two-dimen-
sional analysis of logging tail spars. Forest
Science 33:971-983. (For. Res. Lab.)

For logging engineers and researchers. A beam-
column analysis of a skyline-logging tail spar was



formulated and illustrated with a 15-in. dbh Douglas-fir
spar rigged at 40 ft. The analysis takes into account the
taper of the spar tree, the flexibility of the base of the
spar, and the eccentric restraining load at the top
provided by guylines.

Pyles, M.R., and J. Stoupa. 1987. Load-carrying
capacity of second-growth Douglas-fir stump
anchors. Western Journal of Applied Forestry
2:77-80. (For. Res. Lab.)

For forest engineers. A series of load tests was
conducted on small-diameter second-growth Douglas-fir
trees to quantify their capacity to serve as stump
anchors. A hyperbolic equation was used to describe the
load-deformation behavior of each stump tested and was
generalized to describe all the test results.

Ripple, W.J., editor. 1989. Geographic Informa-
tion Systems for Resource Management: A
Compendium. American Society for Photogram-
metry and Remote Sensing and American
Congress on Surveying and Mapping, Falls
Church, VirginIa. 288 p.

For foresters and resource managers. This book
contains an overview and functional description of
geographic information systems (GIS), along with eight
sections on applying GIS to studies including those on
vegetation, water, soil, land suitability, and global
concerns.

Ripple, W.J., and V.S. Ulshoefer. 1989. Expert
systems and spatial data models for efficient
geographic data handling. Photogrammetric
Engineering and Remote Sensing 53: 1431-
1433.

For geographers and foresters. This paper
describes how expert systems and new spatial data
models can make geographic information systems (GIS)
more efficient and user friendly.

Schuh, D., G. Bassler, and L.D. Kellogg. 1988.
Chain-flail delimber-debarkers: technology for
pulp-grade in-woods chipping operations.
P. 265-274 in High Technology in Forest
Engineering, Proceedings, 10th Annual Council
on Forest Engineering (COFE) Meeting. College
of Environmental Sciences and Forestry, State
University of New York, Syracuse, New York.
(For. Res. Lab.)

For forest managers. Chain-flail delimber-
debarkers are a relatively inexpensive, portable tool for
multistem whole-tree processing. This study demon-
strated that marketable pulp-quality chips can be
produced in the woods, eliminating the need to manu-
facture, load, and transport pulpwood to a central site.

Schuh, D., and L. Kellogg. 1988. Mechanized
delimbing at a cable landing. P. 112-120 in
International Mountain Logging and Pacific
Northwest Skyline Symposium. College of
Forestry, Oregon State University.

For forest engineers. Landing operations are
presented for a stroke boom delimber and a mobile cable
yarder. Low use of the delimber (42.6 percent) was
attributed to low stand volumes, a production quota
limit, insufficient yarding production to balance delim-
ber capability, and interferences on the landing because
of the hot logging operation.

Schuh, D.D., and L.D. Kellogg. 1988. TImber-
harvesting mechanization in the western
United States: an industry survey. Western
Journal of Applied Forestry 3:33-36. (For. Res.
Lab.)

For professional foresters. This survey indicated
that a sizable number of mechanized harvesting
operations existed in the western United States in 1985.
Most were in Washington, Oregon. and Montana.
Equipment breakdowns were the most critical harvest-
ing problem cited by loggers: the next was decreased
production on steep terrain.

Sessions, J. 1987. A heuristic algorithm for the
solution of the variable and fixed cost transpor-
tation problem. P. 324-336 in The 1985 Sym-
posium on Systems Analysis in Forest Re-
sources, Proceedings of a Society of American
Foresters Symposium. Georgia Center for
Continuing Education, Athens, Georgia.

For forest engineers and managers. A heuristic
algorithm is presented for the rapid formulation of the
variable and fixed-cost logging planning problem. A
microcomputer program, NETWORK, was developed. An
example that solves for the minimum-cost road con-
struction and transport cost given alternative routes and
road standards is provided.

Sessions, J. 1988. Cost control In logging and
road construction. P. 233-270 in Proceedings,



Appropriate Forest Operations. FAO/Finland
Training Course. Finnish International Devel-
opment Agency (FINNIDA), Helsinki, Finland.

For forest engineers. Principles and applications of
cost control in logging and road construction are
presented. Included are procedures to determine
equipment costs, road-construction and logging costs,
optimal road spacing, and break-even decisions.

Sessions, J. 1988. Making better tree-bucking
decisions in the woods. Journal of Forestry
86(10):43-45. (For. Res. Lab.)

For forest engineers. Hand-held computers make
it possible to decide at the stump which log length will
yield maximum value from the tree. Optimal bucking.
information requirements, and computer capabilities are
discussed.

Sessions, J., and J. Balcom. 1989. Determining
maximum allowable weights for highway
vehicles. Forest Products Journal 39(2) :49-52.
(For. Res. Lab.)

For forest engineers and transportation managers.
Two optimization techniques, linear programming and
network analysis. are proposed for determining gross
vehicle weight on the basis of axle-group loading limits.

Sessions, J., J. Garland, and E. Olsen. 1988.
BUCK: a program for optimal tree bucking. The
Compiler 6(3): 10-13.

For forest engineers and managers. The authors
present an overview of the BUCK program and provide a
brief user's guide that includes input. editing. and
output screens.

Sessions, J., J. Garland, and E. Olsen. 1989.
Testing computer aided bucking at the stump.
Journal of Forestry 87(4):43-46. (For. Res. Lab.)

For forest engineers and managers. This article
summarizes field tests of computer-aided bucking in the
woods. Tests indicated that increases in value of 5 to 14
percent per tree could be obtained in both old-growth
and second-growth Douglas-fir.

Sessions, J., J.J. Garland, and G.[L.I Paredes fV.].
1988. Identifying sort yard locations with size
dependent processing costs. P. 245-250 in The
1988 Symposium on Systems Analysis in
Forest Resources. USDA Forest Service, Rocky
Mountain Forest and Range Experiment Sta-

sJ

tion, Ft. Collins, Colorado. General Technical
Report RM-161.

For forest engineers and managers. Sort yards can
increase the value of logs or trees destined for process-
ing into different products. A two-phase modeling
procedure that identifies the efficient placement of sort
yards with the use of much simpler computations than
those in standard linear mixed-integer programming
methods is presented.

Sessions, J., and Li Guangda. 1987. Deriving
optimal road and landing spacing with micro-
computer programs. Western Journal of Ap-
plied Forestry 2:94-98. (For. Res. Lab.)

For forest engineers. The spacing of roads and
landings to minimize the sum of roading and skidding
costs is an important harvesting problem. Microcompu-
ters can provide a solution technique that is easier to
understand and more flexible than existing procedures.

Sessions, J., R. Layton, and Li Guangda. 1988.
Making better tree-bucking decisions: a net-
work solution. The Compiler 6(1):5-9.

For forest engineers. A network-based algorithm is
presented for solving the problem of how to cut a tree
into logs to produce the maximum value. The network
algorithm can readily be programmed into a hand-held
microcomputer so that a cutter in the woods can
determine within seconds the optimal bucking strategy
for each tree.

Sessions, J., E. Olsen, and J. Garland. 1989. Tree
bucking for optimal stand value with log
allocation constraints. Forest Science 35:271-
276. (For. Res. Lab.)

For forest engineers and managers. Many log
sellers in the western United States face price schedules
requiring that a given percentage of the volume be
delivered in logs of a specified length. A simple heuristic
procedure was developed for deriving a set of log prices
that provide nearly optimal stand value while meeting
volume-length restrictions.

Sessions, J., and G.[L.] Paredes [V.]. 1987. A
solution procedure for the sort yard location
problem in forest operations. Forest Science
33:750-762. (For. Res. Lab.)

For forest engineers and managers. Sort yards
placed at selected intermediate points between timber
cutting sites and mills can increase the value of logs or



trees destined for processing into different products. A
modeling approach that simplifies conventional linear
mixed-integer programming methods for identifying the
efficient placement of sort yards is presented.

Sessions, J., and J.B. Sessions. 1988. SNAPa
scheduling and network analysis program for
tactical harvest planning. P. 71-75 in Proceed-
ings, International Mountain Logging and
Pacific Northwest Skyline Symposium. College
of Forestry, Oregon State University.

For forest engineers, economists, and managers.
This program, developed for the USDA Forest Service.
considers alternative harvest systems, road locations,
and destinations to develop efficient tactical harvest
plans over multiple periods. Explicit spatial identifica-
tion of harvest units is retained.

Sessions, J., and J. Welker. 1987. Determination
of road and landing spacing in plantations with
commercial thinning. P. 14-27 in Proceedings,
Harvesting, Transport, Ergonomics and Safety
in Plantation Harvesting. International Union
of Forestry Research Organizations. Federal
University of Parana, Curitiba, Brazil.

For forest engineers and economists. This paper
presents a numerical method and example for simulta-
neously considering road spacing and thinning density
to maximize stand value. The method is suitable for
linear and nonlinear value functions.

Shelby, B., N.S. Bregenzer, and R.L. Johnson.
1988. Displacement and product shift: empiri-
cal evidence from Oregon rivers. Journal of
Leisure Research 20:274-288.

For researchers, resource managers, and stu-
dents. It is often suggested that increased use of
recreation areas causes "displacement" of users to new
areas and "product shift" which changes recreation
experiences. Data from the Rogue and Illinois Rivers
provide empirical support for these hypotheses.

Shelby, B., J.J. Vaske, and R.L. Harris. 1988. User
standards for ecological impacts at wilderness
campsites. Journal of Leisure Research 20:245-
256.

For researchers, resource managers. and stu-
dents. This paper extends work on social impacts by
developing a framework for analyzing norms for ecologi-
cal impacts. The model can be applied in a wilderness
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setting. Users have opinions about ecological impacts;
standards vary for different experiences: low to moderate
impact may be more acceptable than none: and there is
considerable agreement about impact standards.

Shelby, B., D. Whittaker, and M. Danley. 1989.
Idealism versus pragmatism in user evaluations
of allocation systems. Leisure Sciences
1 1(1):61-70.

For researchers, resource managers, and stu-
dents. Data are used to analyze evaluations of allocation
alternatives based on perceived fairness and chances of
success. Willingness to try a system is a pragmatic
notion based more on likelihood of success, whereas
acceptability is a more idealistic notion based more on
fairness. Implications for designing allocation systems
are discussed.

Shelby, B., D. Whittaker, R. Speaker, and E.E.
Starkey. 1987. Social and ecological impacts of

recreation use on the Deschutes River. Oregon
State Parks Division, Salem, Oregon. 233 p.

For resource managers, researchers, and poli-
cymakers. This study was commissioned by the Oregon
Legislature to identify impacts of recreation use, develop
standards for acceptable impact levels, and devise
management alternatives to keep impacts within
standards.

Tesch, S.D. 1987. A scientist's perspective on
clearcutting. Evergreen 1(4):4-5.

For resource managers and the public. In a
published interview, the author considers clearcutting
an important and useful silvicultural tool when applied
on a site-specific basis. The article discusses the
reforestation challenge in southwest Oregon and the
importance of good site preparation and weed control in
ensuring successful regeneration under any silvicultural
system.

Torres-Rojo, J.M., and J.D. Brodie. 1988. A
dynamic programming model for Pinus hartwe-
gii in central Mexico. P. 273 in The 1988
Symposium on Systems Analysis in Forest
Resources. USDA Forest Service, Rocky Moun-
tain Forest and Range Experiment Station, Ft.
Collins, Colorado. General Technical
Report RM-161.

For forest economists and silviculturists in
tropical forestry. A dynamic programming algorithm



incorporated in a growth and yield model optimizes
timing, intensity, and type of thinning at different
rotation ages.

Wang, Chao-Huan, and D.W. Hann. 1988. Height-
diameter equations for sixteen tree species in
the central western Willamette Valley of Ore-
gon. Forest Research Laboratory, Oregon State
University. Research Paper 51. 7 p.

For forest managers. Foresters can use these
height-diameter equations to avoid the time-consuming
task of measuring heights of all individual trees in an
inventory, a stand exam, or a timber cruise. Because
site index can influence height. alternative equations
including transformations of site index as an independ-
ent variable also are presented for 6 of these 16 species.

Whittaker, D., and B. Shelby. 1988. Types of
norms for recreation Impacts: extending the
social norms concept. Journal of Leisure
Research 20:261-273.

For researchers, resource managers, and stu-
dents. Social norm theory is used to help establish
standards for recreation experiences. Results identifly
three types of norms (no tolerance, single tolerance, and
multiple tolerance) with different characteristics and
different implications for management.

Yoshimoto, A., G.L. Paredes V., and J.D. Brodle.
1988. Efficient optimization of an Individual
tree growth model. P. 154-162 in The 1988
Symposium on Systems Analysis in Forest
Resources. USDA Forest Service, Rocky Moun-
tain Forest and Range Experiment Station, Ft.
Collins, Colorado. General Technical Report
RM- 16 1.

For forest economists and silviculturists. This
paper describes and interprets the PATH algorithm
without the Lagrange multiplier. A new dynamic
programming model called Stand Optimization System
(SOS) is developed.

Zumrawl, A.A., and D.W. Hann. 1989. Equations
for predicting the height to crown base of six
tree species in the central western Willamette
Valley of Oregon. Forest Research Laboratory,
Oregon State University. Research Paper 52.
9 p.

For forest researchers. This paper presents equa-
tions developed to predict the height to live-crown base
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of six tree species in the central western Willamette
Valley. The equations may be used to estimate crown
ratio and to simulate crown change in a single-tree!
distance-independent growth and yield model.

WOOD
PROCESSING AND
PROD UCT
PERFORMANCE
Aslam, A.M., R.D. Sproull, M.L. Layer, and C.J.

Biermann. 1989. The utilization of Douglas-fir
bark for the production of oxalic acid and high
density carbon pellets. Applied Biochemistry
and BIotechnology 20/21:135-148.

For wood chemists interested in the production of
high-purity carbon and other chemicals from wood. A
maximum yield of 38 percent oxalic acid by weight was
obtained in 8 hours at 80°C with 62.5 percent HNO3
and 0.5 mg of V20511g of bark. Subsequent pyrolysis of
the residue was used to produce high-density carbon
pellets.

Barnes, H.M., T.L. Amburgey, L.H. Williams, and
J.J. Morrell. 1989. Borates as wood preserving
compounds: the status of research in the
United States. International Research Group on
Wood Preservation, Stockholm, Sweden. IRG/
WP/3542. (For. Res. Lab.)

For wood preservers and lumber producers. This
paper reviews current research on the use of boron
compounds as fungicides. insecticides, and fire
retardants.

Biermann, C.J. 1988. Dlmerizatlon in binary
gaseous mixtures: nonadditive effect and
argon-krypton example. Indian Journal of
Chemistry 27A:855-857. (For. Res. Lab.)

For theoretical chemists. Dimerization in binary
gaseous mixtures is not strictly additive. Values from
this paper for enthalpies of dimerization of carboxylic



acids and alcohols can be used to improve bonding in
cellulose fiber matrices.

Biermann, C.J. 1988. Enthalpies of dimerization
of some polar and nonpolar gases. Indian
Journal of Chemistry 27A:942-946.

For theoretical chemists. Deviations from the ideal
gas behavior result from dimerization in nonpolar as
well as polar gases. This represents a link between
cluster theory and gas behavior. The following enthal-
pies of dimenzation were obtained: ethanol, 4300;
pentane, 2394: perfluoropentane, 2609; argon, 533; and
krypton, 708 cal/mol.

Biermann, C.J. 1988. Hydrolysis and other
cleavages of glycosidic linkages. P. 27-4 1 in
Analysis of Carbohydrates by GLC and MS. C.J.
Biermann and G.D. McGinnis, eds. CRC Press,
Boca Raton, Florida.

For wood and carbohydrate chemists. General
methods for hydrolysis, methanolysis, and other
cleavages of glycosidic linkages to liberate monosac-
charides from polysaccharides for analysis are dis-
cussed.

Biermann, C.J. 1988. Hydrolysis and other
cleavages of glycosidic linkages in polysaccha-
rides. Advances in Carbohydrate Chemistry and
Biochemistry 46:251-271.

For biochemists and wood and carbohydrate
chemists. Hydrolysis, methanolysis. and other methods
to liberate monosaccharides from complex carbohy-
drates for subsequent analysis are discussed.

Biermann, C.J. 1988. Introduction to analysis of
carbohydrates by gas-liquid chromatography
(GLC). P. 1-17 in Analysis of Carbohydrates by
GLC and MS. C.J. Biermann and G.D. McGinnis,
eds. CRC Press, Boca Raton, Florida.

For biochemists and wood and carbohydrate
chemists. The derivatives of various functional groups of
carbohydrates and the principles of gas chromatography
are introduced.

Biermann, C.J. 1988. The use of proton NMR for
pitch analysisa case study. Tappi Journal
71(8):135-136. (For. Res. Lab.)

For pulp and paper technologists. Analysis of
stickies by proton NMR spectroscopy yields quick
results that complement information from other analysis
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techniques. With the use of NMR, cis- 1 ,4-polyisoprene
was shown to be the predominant polymer in pitch in a
particular mill.

Biermann, C.J., G.D. McGinnis, and T.P. Schultz.
1987. Scanning electron microscopy of mixed
hardwoods subjected to various pretreatment
processes. Journal of Agricultural and Food
Chemistry 35:713-716. (For. Res. Lab.)

For those interested in thermal chemical and
thermal mechanical processing of wood. Mixed southern
hardwood chips were subjected to rapid steaming, steam
explosion, autohydrolysis, and wet oxidation pretreat-
ments. Pretreated chips were then examined by scan-
ning electron microscopy to help determine what had
happened to their components and morphology.

Biermann, C.J., and R. Narayan. 1987. Grafting of
a preformed polyamide onto cellulose acetate.
Forest Products Journal 38(2):27-30.

For material scientists interested in molded plastic
from cellulosics. Polyamide was successfully grafted
onto cellulose acetate; the result was a new composite
material.

Biermann, C.J., and R. Narayan. 1987. Grafting of
partially hydrolyzed poly (methyl methacrylate)
onto mesylated cellulose acetate. Polymer
28(13):2176-2178.

For material scientists interested in molded plastic
from cellulosics. Saponification of 8 percent of the ester
groups of poly (methyl methacrylate) allowed the title
reaction to occur by second-order nucleophilic displace-
ment. Cellulose acetate cross-linked within an hour by
this means.

Bolton, A.J., and P.E. Humphrey. 1988. The hot
pressing of dry-formed wood-based composites.
Part I. A review of the literature, identi1ing
the primary physical processes and the nature
of their interaction. Holzforschung 42:403-406.
(For. Res. Lab.)

For academic and industrial research and
development personnel working in composite materials.
A quantitative understanding of the hot-pressing
operation is needed to improve the performance of
existing products, to reduce pressing times, and to
design processes for the manufacturing of new products
with specific properties. This paper reviews the litera-
ture; five subsequent papers will present a model



describing heat and moisture transfer and compare the
model's predictions with empirical observations.

Brown, T.D. 1988. Lumber Q.C. programs boost
profits and yields. Forest Industries 115(12):36-
37.

For managers in the lumber manufacturing
sector. This paper discusses the benefits of a compre-
hensive program for quality control of lumber and traces
the evolution of quality-control practices and methods
over the past 15 years.

Brown, T.D. 1989. Lumber quality control and the
role of the sawfiler. Filer to Filer 1(l):6-7, 10.

For sawfiling supervisors and sawfilers. The
procedures that can be used to set up a comprehensive
quality-control program for filing rooms are described.

Brunner, C.C., M.S. White, F.M. Lamb, and J.G.
Schroeder. 1989. CORY: a computer program
for determining dimension stock yields. Forest
Products Journal 39(2):23-24. (For. Res. Lab.)

For researchers and equipment manufacturers
interested in algorithms for computing strategies for
cutting up lumber. CORY is a computer program that
calculates random-width, fixed-length cutting yields and
best sawing sequences for either rip- or crosscut-first
operations. Cutting volume was increased 9 percent and
execution time reduced 98 percent with CORY. com-
pared to Program YIELD.

Butler, D.A., C.C. Brunner, and J.W. Funck. 1989.
A dual-threshold image sweep-and-mark algo-
rithm for defect detection in veneer. Forest
Products Journal 39(5):25-28. (For. Res. Lab.)

For researchers and users of scanning systems. A
previously reported statistical image sweep-and-mark
algorithm was enhanced by adding a dual-threshold
marking system. The new algorithm reduced the overall
error rate in identifying clear wood by 17.3 percent and
that in identifying defects by 66.9 percent, when
compared to conventional algorithms.

Cheung, C.K., R.Y. Itani, and A. Polensek. 1988.
Characteristics of wood diaphragms: experi-
mental and parametric studies. Wood and Fiber
Science 20:438-456. (For. Res. Lab.)

For engineers and architects specializing in wood
buildings. This paper further verifies a previously
developed analytical model of sheathed diaphragms.
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Load-displacement behavior and frequency characteris-
tics are studied, and analytical and experimental results
compared.

Clark, R.J., J.J. Karchesy, and R.L. Krahmer.
1988. Investigation of a new resin as an exte-
rior adhesive to bond high moisture content
veneers and glulam. Forest Products Journal
38(7/8):71-75. (For. Res. Lab.)

For resin and wood chemists. A new carbohy-
drate-phenol-based resin was synthesized by grafting
resorcinol onto a known glucose-urea-phenol-based
resole, and adhesives formulated from this new resin
were evaluated in hot-press gluing of high-moisture-
content veneers. The results demonstrate the potential
for modifying carbohydrate-based resins to produce
more versatile resins.

Corden, M.E., and J.J. Morrell. 1988. Evaluating
potential decay control agents with a small
block test. Wood and Fiber Science 20:477-486.
(For. Res. Lab.)

For wood scientists and pathologists. A simple,
rapid, and accurate small-scale test was developed to
evaluate the ability of volatile or water-soluble fungicides
to control decay fungi established in wood.

Corden, M.E., J.J. Morrell, M.A. Newbill, and R.D.
Graham. 1988. Fumigant protection of un-
treated Douglas-fir posts. Holzforschung
42:127-130. (For. Res. Lab.)

For wood treaters. Sodium n-methyldithiocar-
bamate. chloropicrin, and methylisothiocyanate were
tested for their ability to protect untreated Douglas-fir
posts from decay and insect attack. The results suggest
that fumigant treatment cannot completely protect non-
pressure-treated Douglas-fir from decay but may be
useful for low-stress applications, such as for fence
posts.

Dutta, T., and C.J. Biermann. 1989. Kraft pulping
of Douglas-fir with l,4-dihydro-9, lO-dihydroxy
anthracene. Tappi Journal 72(2):175-177. (For.
Res. Lab.)

For pulp and paper mill personnel and research-
ers. The authors examined the effect of l,4-dihydro-9. 10-
dihydroxy anthracene on kraft pulping of Douglas-fir
chips, comparing it with anthraquinone and using
conventional kraft pulping as the experimental control.



Mathematical models that correlate pulping responses
with the independent variables were developed.

Englmaier, P., S. Honda, and C.J. Biermann.
1988. Miscellaneous gas chromatographic (GC)
analyses of carbohydrates. P. 257-273 in
Analysis of Carbohydrates by GLC and MS. C.J.
Biermann and G.D. McGinnis, eds. CRC Press,
Boca Raton, Florida.

For biochernists and wood and carbohydrate
chemists. Pyrolysis gas chromatographic methods, novel
derivative techniques, and structural analysis by
periodate oxidation are discussed.

Foo, Lai Yeap, and J.J. Karchesy. 1989. Polyphe-
nolic glycosides from Douglas-fir inner bark.
Phytochemistry 28:1237-1240. (For. Res. Lab.)

For wood and adhesive chemists. A chemical
examination of the aqueous fraction of Douglas-fir inner
bark has led to the isolation and characterization of
eight polyphenolic glycosides.

Foo, Lai Yeap, and J.J. Karchesy. 1989. Procyani-
din dimers and trimers from Douglas fir inner
bark. Phytochemistry 28:1743-1747. (For. Res.
Lab.)

For wood and adhesive chemists. The procyanidin
dimers and trimers of Douglas-fir bark were character-
ized.

Foo, Lai Yeap, and J.J. Karchesy. 1989. Pseu-
dotsuganol, a biphenyl-linked pinoresinol-
dihydroquercetin from Douglas-fir bark: isola-
tion of the first true flavonolignan. Journal of
the Chemical Society, Chemical Communica-
tions (1989):217-218.

For wood and adhesive chemists. A biphenyl-
linked pinoresinol-dihydroquercetin isolated from
Douglas-fir bark represents the first example of a new
class of compounds that are true flavonolignans.

Forrer, J.B., D.A. Butler, J.W. Funck, and C.C.
Brunner. 1988. Image sweep-and-mark algo-
rithms. Part 1. Basic algorithms. Forest Prod-
ucts Journal 38(11/12):75-79. (For. Res. Lab.)

For researchers. Part I presents three algorithms
for potential use in automated systems that identi1r
defects in Douglas-fir veneer. The algorithms first sweep
through an image, gather data on its features, then
mark those areas that may contain defects. Subsequent
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algorithms can concentrate on the marked portion of the
image.

Forrer, J.B., D.A. Butler, C.C. Brunner, and J.W.
Funck. 1989. Image sweep-and-mark algo-
rithms. Part 2. Performance evaluations. Forest
Products Journal 39(1):39-42. (For. Res. Lab.)

For researchers and users of scanning systems.
Part 2 evaluates the performance of the three image
sweep-and-mark algorithms presented in Part I. The
statistical algorithm generally produced better results
than either the morphological or color-cluster algorithm.
Results show, for most types of defects, that image data
can be reliably reduced by 77 percent while ensuring a
defect detection accuracy of 99 percent.

Frederick, W.J., Jr., K.P. Wilson, M.L. Layer, and
S.A. Sinquefield. 1988. Solute rejection in the
ultrafiltration of polydisperse organics from
natural products. Chemical Engineering Com-
munications 68:197-211.

For pulp and paper, carbohydrate. and wood
chemists. Ultrafiltration is used to separate or fraction-
ate solutes from aqueous solutions. The process has a
variety of applications including water and wastewater
treatment. The model described can evaluate ultrafiltra-
tion membranes for specific solute fractionation
applications.

Freitag, M., and J.J. Morrell. 1989. Preliminary
evaluations of a small wafer assay for screening
potential biological control agents. Interna-
tional Research Group on Wood Preservation,
Stockholm. Sweden. IRG/WP/2332. (For. Res.
Lab.)

For microbiologists and forest pathologists. This
paper describes a technique for evaluating the biocon-
trol potential of various fungi for inhibiting wood-
decaying Basidiomycetes.

Funck, J.W., and M.G. Babb. 1987. Green veneer
recovery as influenced by clipping strategies.
Forest Products Journal 37(11/12):23-28. (For.
Res. Lab.)

For mill managers. researchers, and equipment
manufacturers. Computer-aided analysis has shown
that changes in the settings for scanners of green veneer
leaving the clipper can result in significant volume
recovery and economic gain. The amounts depend on



the type of mill, scanner settings, veneer pricing
structure, and type of block peeled.

Giron, M.Y., and J.J. Morrell. 1989. Fungi coloniz-
ing preservative-treated Douglas-fir poles after
remedial treatment with funiigants. Canadian
Journal of MIcrobiology 35:283-288. (For. Res.
Lab.)

For wood microbiologists. The fungi colonizing
Douglas-fIr poles that had previously been treated with
fumigants were evaluated by culturing wood samples.
These fungi were similar to those found in unfumigated
poles, but the levels present were substantially lower. A
number of fungi with biocontrol potential were present
and may be enhancing the effectiveness of the fumigant
treatment.

Giron, M.Y., and J.J. Morrell. 1989. Interactions
between microfungi Isolated from fumigant-
treated Douglas-fir heartwood and Poria pla-
centa and Poria carbonica. Material und
Organlsmen 24:39-49. (For. Res. Lab.)

For wood pathologists and preservationists. The
ability of five microfungi isolated from fumigant-treated
Douglas-fir heartwood to inhibit decay caused by Poria
placenta or P. carbonica was evaluated. In general,
exposure to each of the microfungi reduced the subse-
quent Basidiomycete-associated weight loss in the wood.
It may be possible to use these fumigant-tolerant
isolates in combination with mild fumigant treatment to
provide long-term protection against Basidiomycete
reinvasion.

Hoag, M., and M.D. McKlmmy. 1988. Direct
scanning x-ray densitometry of thin wood
sections. Forest Products Journal 38(l):23-26.
(For. Res. Lab.)

For researchers in wood quality, heredity, tree-
ring chronology, and x-ray densitometry. Direct scan-
ning x-ray densitometry of thin wood samples, which
converts x-ray absorption information to digital data in
one operation, replaces multistep film-exposure tech-
niques. The direct-scanning system provides rapid,
reliable measurements of tree-ring characteristics that
may be applied, for example, to studies of climate, wood
quality, and heredity.

Holmes, S. 1988. Sensor type and placement for
measurement of Internal lumber temperature

76

In dry kllns. Forest Products Journal 38(10):69-
71. (For. Res. Lab.)

For lumber driers and researchers. Tests were
done to determine whether 24-gauge thermocouples or
40-gauge subminiature probes would serve better to
measure the internal temperature of lumber during
drying. How sensors should be installed, insulated, and
located for best results is described.

Holmes, S. 1988. A shoppers' guide to electronic
kiln controls. Forest Industries 1 15(7):T10-T14.

For lumber driers. This article describes what
electronic kiln controllers are and what they can and
cannot do. Guidelines for choosing and working with
vendors are also presented.

Holmes, S., and J. Forrer. 1989. Lumber moisture
content and temperature changes with kiln
conditions. Forest Products Journal 39(4):67-
70. (For. Res. Lab.)

For lumber driers and researchers. The authors
examine the relationships among the moisture contents
and temperatures of lumber and air in a kiln and
interpret the results as they relate to commercial control
schemes.

Holmes, S., and C.J. Kozlik. 1989. Collapse and
moisture distribution In presteamed and kiln-
dried Incense-cedar squares. Forest Products
Journal 39(2):14-16. (For. Res. Lab.)

For lumber driers and wood physicists. Three-
inch-thick squares of incense-cedar were subjected to
high-humidity treatments, kiln-dried, and then evalu-
ated for distribution of final moisture content and
collapse. The predrying treatments did not speed drying
nor lessen the quantity or type of degrade normally
seen.

Humphrey, P.E., and A.J. Bolton. 1989. The hot
pressing of dry-formed wood-based composites.
Part II. A simulation model for heat and mois-
ture transfer, and typical results.
Holzforschung 43: 181-190. (For. Res. Lab.)

For academic and industrial researchers working
in composite materials. This paper presents a funda-
mentally based numerical model describing heat and
moisture transfer with phase change in the three
dimensions of a wood-based composite being hot
pressed. Model predictions are evaluated by comparing



them with temperatures and vapor pressures measured
in the laboratory and by industry. Subsequent papers
will consider implications of model predictions.

Humphrey, P.E., D. Irving, and D. Butler. 1987.
Micro-strain deformations in wood-based
structural members using computerized optical
scanning. P. 237-246 in Proceedings, 6th
Symposium on the Non-Destructive Testing of
Wood, Pullman, Washington.

For academic and industrial researchers working
in microstructural behavior of engineering materials.
Techniques have been developed to enable microscopic
deformations that occur within structural members
during their deflection to be continuously and remotely
monitored by computerized optical scanning. The
information derived is useful when relating structure to
properties of materials, a linkage important for the
development of new, efficient materials and products.

Humphrey, P.E., and J.J. Morrell. 1987. A device
for distinguishing between refractory and
permeable wood at mifi production speeds.
P. 269-276 in Proceedings, 6th Symposium on
the Non-Destructive Testing of Wood, Pullman,
Washington.

For lumber-preservation industrialists, and
instrumentation and process-control specialists. An
approach has been conceived for measuring the
permeability of wood and other porous materials rapidly
and automatically. The resulting prototype device is
capable of separating treatable from refractory lumber at
mill production speeds.

Humphrey, P.E., and S. Ren. 1989. Bonding
kinetics of thennosetting adhesive systems
used in wood-based composites: the combined
effect of temperature and moisture content.
Journal of Adhesion Science and Technology
3(4):276-293.

For industrial and academic researchers working
on adhesives and composite materials. A technique has
been developed to enable the reactivity of adhesives
used in wood-based composites to be evaluated as
functions of temperature and moisture content.

Karchesy, J.J., La! Yeap Foo, R.W. Hemingway, E.
Barofsky, and D.F. Barofsky. 1989. Fast atom
bombardment mass spectrometry of condensed
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tannin sulfonate derivatives. Wood and Fiber
Science 21:155-162. (For. Res. Lab.)

For wood and adhesive chemists. A new method of
analysis for condensed derivatives of tannin sulfonate is
described.

Karchesy, J.J., R.J. Clark, R.F. Helm, V. Gho-
doussi, and R.L. Krahmer. 1989. Fast-curing
carbohydrate-based adhesives. P. 387-394 in
Adhesives from Renewable Resources. Ameri-
can Chemical Society, Washington, D.C. ACS
Symposium Series 385. (For. Res. Lab.)

For wood and adhesive chemists. A new carbohy-
drate-phenolic-based resin was synthesized by grafting
resorcinol on a known glucose-urea-phenol-based resol.
Carbohydrate-phenolic-based resins can be modified to
change their physical and chemical properties, and
faster curing adhesives can be made from these modified
resins.

Kozlik, C.J. 1987. Presteaming to minimize
mottling in partially air-dried red aider lumber.
Forest Research Laboratory, Oregon State
University. Research Note 80. 5 p.

For red alder lumber producers and users.
Adjusting kiln conditions to reduce or eliminate mottling
that occurs when unseasoned red alder lumber is
partially air-dried increases its market value. In this
study, fresh-sawn lumber required 12 hours of
presteaming to prevent mottling. Generally, 30-hour
treatment of lumber air-dried to a moisture content of
16 to 25 percent produced better color uniformity.

Kumar, S., and J.J. Morrell. 1988. Penetration
and absorption of water-borne preservatives in
conifers from the western United States: a
preliminary report. International Research
Group on Wood Preservation, Stockholm,
Sweden. IRG/WP/3475. (For. Res. Lab.)

For wood preservationists. Heartwood and
sapwood of three western wood species were treated
with five water-borne chemicals under uniform, con-
trolled conditions. The results are discussed in relation
to future research directions.

Layer, M.L., and H. H.-L. Fang. 1989. Ferulic acid
esters from bark of Pseudotsuga menziesii.
Journal of Agricultural and Food Chemistry
37:114-116.



For those interested in utilizing bark. Saponifica-
tiori of ferulic acid esters isolated from the n-hexane
solubles (n-hexane wax) of Pseudotsuga menziesii
yielded 1-docosanol, 1-tetracosanol, and ferulic acid.
These esters may be related to suberin formation in bark
cork cells and in cut potato tubers.

Lebow, S.T., and J.J. Morrell. 1988. Exposure of
creosoted Douglas-fir panels in Oregon coastal
waters: a preliminary report. Forest Products
Journal 38(5):25-30. (For. Res. Lab.)

For wood preservalionists and researchers.
Douglas-hr test panels were treated with creosote at one
of live retention levels and immersed at three locations
along the Oregon Coast. Ahler 2 years. even low levels of
creosote retention effectively repelled attack by marine
horers. Creosote migration in the cool water estuaries
examined was minimal.

Lebow, S.T., and J.J. Morrell. 1989. Penetration
of boron in Douglas-fir and western hemlock
lumber. Forest Products Journal 39(1):67-70.
(For. Res. Lab.)

For lumber manufacturers, builders. and wood
preservationists. Six concentrations of boron in solution
were evaluated for penetration and retention in Douglas
fir heartwood and western hemlock sapwoocl. Results
suggest that boron can be delivered to the outer wood
shell iii quantities that permit continued diffusion
during storage.

Leichti, R.J. 1988. Structural finger joints under
tensile loading modeled with finite elements
and strength theory. P. 647-653 in Proceed-
ings, 1988 International Conference on Timber
Engineering. Volume 1. Forest Products Re-
search Society, Madison, Wisconsin.

For material and wood scientists. A unite element
study of linger joints with different slopes included butt
and scarfjoints as natural precursors to the finger joint.
i'ensor polynomial strength theory was used to predict
the ultimate load capacity of the joint.

Leichti, R.J., C.Y. Hse, and R.C. Tang. 1988.
Effect of synthesis variables on tack in urea-
formaldehyde resin. Journal of Adhesion 25:31-
44.

For wood scientists and chemists. The degree of
tackthe ability of resin to adhere to another surface
under light pressure and over short timein urea-

formaldehyde resin varies throughout the particleboard
manufacturing process and affects mill maintenance
and board quality. A three-part study was conducted to
evaluate the effects of certain synthesis variables on
tack of urea-formaldehyde resin in particleboard
manufacturing.

Leichti, R.J., and R.C. Tang. 1989. Comparative
performance of long-term loaded wood compos-
ite I-beams and sawn lumber. Wood and Fiber
Science 21:142-154. (For. Res. Lab.)

For engineers and wood scientists. Wood compos-
ite I-beams and solid sawn lumber (2 x 10 in. and 2 x 12
in.) were long-term loaded in a stable hygrothermal
environment and then destructively tested so that
residual load-deflection characteristics could be
measured. The role of load history on load capacity and
stiffness is included.

Leichti, R.J., and R.C. Tang. 1989. Effect of creep
on the reliability of sawn lumber and wood-
composite I-beams. Mathematical and Com-
puter Modelling 12(2):153-161. (For. Res. Lab.)

For engineers and mathematicians. Sawn lumber
and wood-composite I-beams were examined for their
reliability as viscoelastic materials. Reliability was
shown to be a function of time when the limit state was
serviceability; however, reliability may not have changed
or may have changed at a different rate when the limit
state was ultimate failure.

Lin, L.C., J.J. Morrell, and R.L. Krahmer. 1989.
Fungal colonisation of Douglas-fir and ponder-
osa pine by Poria carbonica, Coriolus versi-
color, and Chaetomium globosum; visualisation
with fluorescent-coupled wheat-germ aggluti-
ni IAWA Bulletin n.s. 1O(1):71-76. (For. Res.
Lab.)

For mycologists and wood scientists. Early stages
of colonisation of Douglas-fir and ponderosa pine by
several decay fungi were observed with fluorescent light
microscopy. The incubation time required for fungi to
penetrate or occupy specific anatomical locations was
noted.

McGinnis, G.D., and C.J. Biermann. 1988. Analy-
sis of monosaccharides as per-O-acetylated
aldononitrile (PAAN) derivatives by gas-liquid
chromatography (GLC). P. 119-125 in Analysis
of Carbohydrates by GLC and MS. C.J. Bier-



mann and G.D. McGinnis, eds. CRC Press, Boca
Raton, Florida.

For biochemists and wood and carbohydrate
chemists. The title derivative of monosaccharides is
discussed in regard to the analysis of neutral monosac-
charides by gas chromatography.

McGinnis, G.D., M.L. Layer, and C.J. Biermann.
1988. High-performance liquid chromatography
(HPLC) of carbohydrates. P. 19-26 in Analysis
of Carbohydrates by GLC and MS. C.J. Bier-
mann and G.D. McGinnis, eds. CRC Press, Boca
Raton, Florida.

For biochemists and wood and carbohydrate
chemists. High-performance liquid chromatography
based on column packing materials and the moving
phase is discussed, as are the mechanisms of separa-
tions.

Miller, D.B. 1988. Determination of methyliso-
thiocyanate by an HPLC trapping and derivati-
zation procedure. LC.GC 6(9):842, 846. (For.
Res. Lab.)

For chroniatographers. This note describes a
trapping-derivatization procedure that has proved
suitable for determining methylisothiocyanate as it
forms in situ during periods of a few hours to a few days.

Miller, D.J., and P.R. Houghton. 1988. Perform-
ance of western softwood species as crossties
in mainline railroad track. Association of

American Railroads, Chicago, Illinois. AAR
Report R-698. (Copies available from the
Document Distribution Center, Chicago Techni-
cal Center, 3140 South Federal Street, Chicago,
Illinois 60616.)

For purchasers and producers of western softwood
ties. Information includes condition of ties after 30 to 38
years of testing; tie age when decay and wear occurred;
and condition of remaining and renewed ties.

Miller, D.J., and J.J. Morrell. 1989. Controlling
sapstain: trials of product group I on selected
western softwoods. Forest Research Labora-
tory, Oregon State University. Research Bulle-
tin 65. 12 p.

For producers of export lumber. The efficacy of a
traditional sapstain preventive (pentachlorophenol) was
compared with five alternative preventives in parallel
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field and laboratory trials on several western softwoods.
Strong solutions of most alternative preventives provided
good protection of Douglas-fir and hem-fir studs; some
also protected pine studs.

Mitchoff, M.E., and J.J. Morrell. 1988. Laboratory
decay resistance of preservative-treated red

alder. Wood and Fiber Science 20:370-377.
(For. Res. Lab.)

For operators of hardwood nulls and wood
preservers. The performance of alder treated with
chromated copper arsenate (CCA). copper 8 quinolino-
late, zinc naphthenate (ZN), or thiocyanomethylthioben-
zothiazole (TCMTB) was assessed in soil block tests.
Protection was best with CCA and reasonably good with
ZN and TCMTB. Copper 8 required higher retention
levels to provide adequate protection.

Morrell, J.J. 1987. Bioassaying wood preserva-
tives with Aspergillus niger. Wood and Fiber
Science 19:388-391. (For. Res. Lab.)

For wood preservationists and nullwork manufac-
turers. The Aspergillus bioassay was evaluated for its
ability to detect various concentrations of 15 preserva-
tives introduced into blocks of ponderosa pine. Several
formulations imparted some decay resistance to the
blocks but were undetectable with the bioassay; the
remaining chemicals were all detectable, although
sensitivities varied.

Morrell, J.J. 1989. The use of fumigants for
controlling decay of wood: a review of their
efficacy and safety. International Research
Group on Wood Preservation, Stockholm,
Sweden. IRG/WP/3525. (For. Res. Lab.)

For wood preservationists and chemists. This
paper reviews fumigant application for controlling wood
deterioration. Chemical movement, fungicide efficacy.
and safety are discussed.

Morrell, J.J., M.E. Corden, R.D. Graham, B.R.
Kropp, P. Przybylowicz, S.M. Smith, and C.M.
Sexton. 1987. Basidiomycete colonization of

air-seasoned Douglas-fir poles. Proceedings,

American Wood-Preservers' Association 83:284-
296. (For. Res. Lab.)

For wood preservationists. Douglas-fir poles are
colonized by decay fungi during air seasoning, but these
fungi do not cause serious damage for at least 2 years.
It is recommended that poles be air-dried for no longer



than 3 years to prevent strength loss and that air-
seasoned wood be heated adequately during the
treatment process to kill any fungi present.

Morrell, J.J., R.D. Graham, M.E. Corden, C.M.
Sexton, and B.R. Kropp. 1989. Animonium
bifluorlde treatment of air-seasoning Douglas-
fir poles. Forest Products Journal 39(1):51-54.
(For. Res. Lab.)

For wood treaters and personnel of utility compa-
nies, marinas, and lumber mills. The authors evaluated
the ability of arnmonium bifluoride (ABF) to limit fungal
colonization in Douglas-fir poles by saturating pole
sections before air-seasoning. ABF treatment can
reduce, but not eliminate, the risk of fungal colonization
during air-seasoning.

Morrell, J.J., R.D. Graham, and D.J. Miller. 1988.
Safe use of preservatives and preservative-
treated wood at home and on the farm: a guide
for the Pacific Northwest. Forest Research
Laboratory, Oregon State University. Special
Publication 15. 21 p.

For homeowners and farmers. This guide is
designed to acquaint readers with the organisms that
degrade wood in the Pacific Northwest. Methods and
chemicals are described for the protection and treatment
of wood. In addition, precautions are noted for the safe
use of chemicals.

Morrell, J.J., S. Kumar, C.M. Sexton, and M.A.
Newbill. 1988. Fumigant treatment of eucalyp-
tus. Journal of Timber Development Associa-
tion (India) 34(2):35-39. (For. Res. Lab.)

For wood technologists and preservationists. The
ability of several fumigants to move through Eucalyptus
terittcomis x camaldulensis and control established
decay fungi was investigated with a small block test.
Fumigants readily moved through wood to control
established fungi and therefore could be used to protect
this species against internal decay.

Morrell, J.J., and S.T. Lebow. 1989. Volatile
emissions from Douglas-fir heartwood treated
with Vapam® or methylisothiocyanate. Forest
Products Journal 39(2):41-44. (For. Res. Lab.)

For wood users. The use of fumigants to control
decay in external beams could pose a health hazard if
chemicals are emitted inside buildings. Emissions from
blocks of Douglas-fir heartwood treated with Vapam® or

methylisothiocyanate were detectable for at least 1 year
after treatment, but levels were low and should not be a
problem where air exchange is high.

Morrell, J.J., MA. Newbifi, G.G. Helsing, and R.D.
Graham. 1987. Preventing decay In piers of
nonpressure-treated Douglas-fir. Forest Prod-
ucts Journal 37(7/8):31-34. (For. Res. Lab.)

For users of marine wood and decking. Several
methods of controlling decay of untreated Douglas-fir
decking and timbers used above the waterline in pier
construction were evaluated. The results suggest that
the tested treatments, if applied when a marine struc-
ture is built, can delay decay development and prolong
service.

Morrell, J.J., MA. Newbill, C.M. Sexton, and A.R.
Zaliora. 1988. Fungal colonization of preserva-
tive-treated Douglas-fir poles during storage.
Forest Products Journal 38(1):21-22. (For. Res.
Lab.)

For utility-company personnel. Sampling of poles
stored for emergency repairs for up to 18 years indicated
that many contained decay fungi. Poles treated with
chromated copper arsenate and ammoniacal copper
arsenate contained higher levels of decay fungi than
poles treated with oil-borne chemicals. Poles should be
used rapidly if possible or protected by applying
fumigants.

Morrell, J.J., and H. Resch. 1987. Mitigating
India's housing shortage with wood-based
housing. Housing Science 1 1(3):2 13-224.

For potential wood exporters. This paper explores
the market for wood-based housing in India, with
particular emphasis on the use of timber imported from
the United States. There is some potential for develop-
ment of timber trade, but this depends on India's foreign
exchange policies.

Morrell, J.J., and C.M. Sexton. 1987. Decay
resistance of Port-Orford-cedar. Forest Prod-
ucts Journal 37(9):49-50. (For. Res. Lab.)

For lumber producers and ship builders. The
decay resistance of Port-Orford-cedar heartwood was
evaluated by soil-block testing according to ASTM
Standard D 20 17-63. Although Pona placenta caused
fairly high weight losses, the remaining fungi caused
minimal damagean indication that Port-Orford-cedar
heartwood has moderate to high resistance to decay.



Morrell, J.J., and C.M. Sexton. 1988. Feasibility
of using biological control agents to arrest and
prevent colonization of Douglas-fir and south-
ern pine by decay fungi. International Research
Group on Wood Preservation, Stockholm,
Sweden. IRG/WP/ 1345. (For. Res. Lab.)

For wood preservationists. Binab" a European
biological control, was evaluated for its ability to prevent
or arrest attack of southern pine sapwood or Douglas-fir
heartwood by five Basidiomycetes commonly isolated
from poles in service. Results suggest that Binab' is not
suitable for preventing and controlling such decay.

Morrell, J.J., C.M. Sexton, and S. Lebow. 1988.
The effect of pH on decomposition of Mylone®
(dazomet) and tridipam to fungitoxic methyl-
isothiocyanate in wood. Wood and Fiber
Science 20:422-430. (For. Res. Lab.)

For wood treaters and electric-utility personnel.
Two techniquesa rapid, test-tube method and a small-
scale, wood-block assaywere used to determine the
effect of pH of various chemical buffers on the decompo-
sition of Mylone' and tridipam in Douglas-fir heartwood
samples colonized by Poria carbonica.

Morrell, J.J., and S.M. Smith. 1988. Fungi colo-
nizing redwood in cooling towers: identities
and effects on wood properties. Wood and Fiber
Science 20:243-249. (For. Res. Lab.)

For wood technologists, redwood users, and
cooling-tower operators. The effect of a chromium!
heartwood barrier on fungal colonization was examined
on sections cut from a redwood cooling tower. Most
pieces were colonized by a variety of fungi; however, the
combination of redwood extractives and a shallow
chromium barrier appears to protect against soft-rot
attack.

Morrell, J.J., and J.E. Winandy. 1987. Incising
practices used to improve preservative treat-
ment in western species: a preliminary survey.
Proceedings, American Wood-Preservers'
Association 83:400-404.

For wood preservationists. Widely divergent
incising practices, including the use of 14 different
incising machines, were identified by the 22 respon-
dents to this survey. This diversity suggests that the
entire incising procedure is not adequately defined in
the current AWPA Standards. A comprehensive study is
suggested.

Morrell, J.J., and R.A. Zabel. 1987. Partial deligni-
fication of wood: its effect on the action of soft
rot fungi isolated from preservative-treated
southern pines. Material und Organismen
22:215-224. (For. Res. Lab.)

For wood technologists and pathologists. Partial
removal of lignin from loblolly and ponderosa pine
blocks dramatically increased decay rates after the
blocks were exposed to six species of soft rot fungi
isolated from southern pine poles. Fungal damage was
all type 2 (erosion), not type 1 (cavities), which suggests
these fungi can shift type of attack depending on the
amount of lignin present in the wood.

Murdoch, C.W., R.J. Campana, and C.J. Bierniann.
1987. Physical and chemical properties of
wetwood in American elm (Ulmus americana).
Canadian Journal of Plant Pathology 9(1):20-
23.

For wood scientists. The physical properties of
wood from trees infected with wetwood were investi-
gated. Special considerations for handling this wood are
needed because of the high concentrations of ionic
species in solution and the large amounts of malodorous
volatile fatty acids.

Narayan, R., C.J. Biermann, MO. Hunt, and D.P.
Horn. 1989. Cellulose graft copolymers for
potential adhesives applications: bonding of
plastics to wood. P. 337-354 in Adhesives from
Renewable Resources. American Chemical
Society, Washington, D.C. ACS Symposium
Series 385.

For wood and adhesive chemists. Graft copoly-
mers of cellulose derivatives can be used as compatibil-
izing agents for dissimilar phases. This allows synthetic
polymers to be used in advanced, high-strength wood
composites.

Newbill, M.A., and J.J. Morrell. 1989. Ability of
chloropicrin, Vorlex, or methylisothiocyanate
to prevent marine borer attack of Douglas-fir
piling. International Research Group on Wood
Preservation, Stockholm, Sweden. IRG/WP/
4153. (For. Res. Lab.)

For users of pressure-treated marine piling. The
feasibility of using fumigants to enhance the perform-
ance of piling in marine environments was examined.
The results indicate fumigants will provide only short-



term protection when untreated wood is exposed to
marine borer attack.

Newbill, M.A., J.J. Morrell, and K. Levlen. 1988.
Internal temperature in Douglas-fir poles
during treatment with ammoniacal copper
arsenate or pentachiorophenol. American
Wood-Preservers' Association Proceedings
84:48-55.

For wood treaters and utility-company personnel.
The internal temperature of Douglas-fir poles during
pressure treatment with pentachiorophenol or ammo-
niacal copper arsenate (ACA) was measured. Results
indicate that poles treated with penta exceeded the
time/temperature relationship required for sterilization
by nearly 30 hours. ACA treatments also exceeded this
value, but the margin of error at the pole center was
considerably lower.

Niemiec, S., and T.D. Brown. 1988. Care and
maintenance of wood shingle and shake roofs.
Oregon State University Extension Service.
Extension Circular 1271. 7 p.

For owners of buildings with wood roofs. This
publication discusses specific methods for extending the
lifetime of a wood-shingle or shake roof on a home or
business. Various cleaning and preservative treatments,
sonic of which also apply to asphalt roofs, are described.

Polensek, A. 1988. Effects of testing variables on
damping and stiffness of nailed wood-to-
she athing joints. American Society for Testing
and Materials, Journal of Testing and Evalu-
ation 16:474-480. (For. Res. Lab.)

For research engineers and technologists in wood
mechanics. This study identified the effects of basic
testing variables on the properties of two typical nailed
joints between wood and sheathing in light-frame wood
buildings. The information developed should improve
test procedures and increase understanding of behavior
of nailed joints under dynamic loading.

Polensek, A. 1988. Structural damping and its
effect on human response to floor vibrations.
P. 746-755 in Proceedings, International
Conference on Timber Engineering, Forest
Products Research Society, Madison, Wiscon-
sin.

For research engineers, structural designers, and
building-code officials. This paper reviews the effect of

damping on human response to floor vibration and
evaluates limitations of testing methods for damping.
The information presented should help characterize
human response to floor vibration as a limit-state
criterion for floor design.

Polensek, A., and P.E. Humphrey. 1987. The use
of wood and wood-based components to miti-
gate the housing shortage in the Philippines.
Housing Science 11(3):185-191.

For wood exporters. This paper documents the
need for housing in the Philippines and assesses the
potential for increasing wood use in Philippine houses
by introducing internationally manufactured compo-
nents and materials.

Polensek, A., and B.D. Schimel. 1988. Analysis of
nonlinear connection systems in wood dwell-
ings. American Society of Civil Engineers,
Journal of Computing in Civil Engineering
2(4):365-379. (For. Res. Lab.)

For civil and structural engineers, wood scientists,
and technologists. This paper describes a procedure for
structural analysis and a computer program.
COMPCON, for predicting overall stiffness and strength
of connection systems in wood dwellings. Analysis of
nine experimental connection systems between wall,
floor, and foundation showed that the prediction
accuracy of the program is high.

Randhawa, S.U., G. Zhang, C.C. Brunner, and J.W.
Funck. 1989. S3a microcomputer-based
simulation model for sawmill design and
evaluation. P. 290-293 in Proceedings, Interna-
tional Society for Mini and Microcomputers,
International Symposium on Computer Applica-
tions in Design, Simulation, and Analysis.
ACTA Press, Anaheim, California.

For mill managers and researchers. This paper
describes a sawmill simulation system currently under
development. System characteristics include integration
of sawmill process flow and log breakdown logic,
standard material characteristic and workstation
databases, and user-friendly front-end interface, report
generator, and microcomputer-based programming
environment.

Resch, H. 1988. Red alder: opportunities for
better utilization of a resource. Forest Re-



search Laboratory, Oregon State University.
Special Publication 16. 14 p.

For those with an interest in red alderfrom
growers to secondary manufacturers. Increased utiliza-
tion of red alder in the Pacific Northwest should be
achievable. However, access to the resource must be
improved. Sawmilling, drying, and furniture manufac-
turing offer opportunities for better lumber grade.
volume, and value recovery, and for special uses in the
production of plywood and composite panels.

Resch, H., M.L. Hoag, and H.N. Rosen. 1988.
Desorption of yellow-poplar in superheated
steam. Forest Products Journal 38(3):13-18.
(For. Res. Lab.)

For researchers in wood physics and dryer
manufacturers. Equilibrium moisture contents of
yellow-poplar were determined by desorption in pure,
superheated steam at temperatures of 120, 140, and
160°C and pressures up to 5 atmospheres. Results
showed the moisture content of wood to be controllable
below about 12 percent. At higher temperatures there
was a measurable loss of wood substance.

Scheffer, T.C. 1988. 50 years of wood preserva-
tion: observations of a wood pathologist.
American Wood-Preservers' Association Pro-
ceedings 84:48-54.

For wood preservationists. The author recounts
observations of the past 50 years directed at improving
wood preservation. Subjects discussed include specific
wood-damaging organisms, emergence of chlorophenol
preservatives, testing procedures, benefit of preservative
treating to the home builder, and future research on
wood protection.

Scheffer, T.C., J.J. Morrell, and M.A. Newbill.
1987. Shelirot control in western redcedar:
potential replacement for pentachlorophenol
spray. Forest Products Journal 37(7/8):51-54.
(For. Res. Lab.)

For cedar pole users and wood preservers. Sixteen
chemical formulations were evaluated as potential
substitutes for pentachlorophenol in diesel oil, which is
sprayed on untreated western redcedar poles in service
to control sapwood decay. Although further exposure of
treated poles will be necessary before any of the chemi-
cals can be recommended, several water-borne formula-
tions were promising.

Scheffer, T.C., M.A. Newbill, and J.J. Morrell.
1988. Laboratory evaluation of potential
replacements for pentachiorophenol in sprays
to control sapwood decay in western redcedar
poles. Holzforschung 42:185-189.

For owners and operators of utility companies and
wood preservationists. Twenty- seven preservative
formulations were appraised as replacements for
pentachiorophenol in diesel oil as sprays to control
sapwood ("shell") rot in redcedar poles. Eleven of them,
seven water-borne. proved effective enough to warrant
field trials.

Schultz, T.P., G.D. McGinnis, and C.J. Biermann.
1989. Similarities and differences in pre-
treating woody biomass by steam explosion,
wet oxidation, autohydrolysis, and rapid steam
hydrolysis/continuous extraction. P. 269-290
in Energy Recovery from Lignin, Peat and
Lower Rank Coals. Elsevier Science Publishers
B.V., Amsterdam, The Netherlands.

For wood chemists interested in the use of wood
for biomass and energy. This paper compares various
processes for pretreating biomass.

Smith, S.M., R.D. Graham, and J.J. Morrell. 1987.
Influence of air-seasoning on fungal coloniza-
tion and strength properties of Douglas-fir pole
sections. Forest Products Journal 37(9):45-48.
(For. Res. Lab.)

For utility personnel, wood treaters, and lumber
mill operators. Results indicate that poles can be air-
seasoned to reduce sapwood moisture content for 2 to 3
years without adversely affecting pole strength. Decay
fungi begin to influence strength properties after 2 years
of air-seasoning. All poles should be sufficiently heated
during preservative treatment to eliminate fungi that
become established during air-seasoning.

Smith, S.M., and J.J. Morrell. 1989. Comparing
full-length bending strength and small-scale
test strength of western redcedar poles. Forest
Products Journal 39(3):29-33. (For. Res. Lab.)

For pole-maintenance personnel. Determining
residual pole strength is one of the biggest problems
encountered in the maintenance of distribution and
transmission poles for safe, economical use. This paper
describes small-scale tests and their ability to reflect
full-length bending strength of western redcedar poles.



Wilson, P.L., J.W. Funck, and R.B. Avery. 1987.
Fuelwood characteristics of northwestern
conifers and hardwoods. Forest Research
Laboratory, Oregon State University. Research
Bulletin 60. 42 p.

For those interested in fuel-related characteristics
of wood. This publication collates the published ranges
of fuelwood characteristics for 33 conifer and 20
hardwood species in the Pacific Northwest. The following
characteristics are covered: specific gravity. percent
moisture content, higher heating value, and percent ash
of wood and bark: percent bark by volume: and ultimate
analysis (percent carbon, hydrogen, oxygen, nitrogen,
and sulfur) of wood and bark.

Zahora, A.R., P.E. Humphrey, and J.J. Morrell.
1988. Preliminary modelling of methylisothio-
cyanate movement through Douglas-fir trans-
mission poles. International Research Group on
Wood Preservation, Stockholm, Sweden. IRG/
WP/3466. (For. Res. Lab.)

For owners and operators of utility companies.
Current knowledge on the sorption and diffusion of
methylisothiocyanate (MIT) in wood was used to develop
a two-dimensional model of fumigant movement within a
cross section of a Douglas-fir pole. MIT movement is
affected by moisture content and the presence of an oil-
treated shell.

Zahora, A.R., and J.J. Morrell. 1988. Decomposi-
tion of methylisothiocyanate in Douglas-fir

heartwood. Forest Products Journal 38(10):46-
52. (For. Res. Lab.)

For utility-company personnel and wood preserv-
ers. The formation and fungitoxicity of methylisothiocya-
nate (MIT) residues that remain in Douglas-fir heart-
wood after fumigation and extensive aeration are
described. Decomposition of MIT reduces internal
fumigant concentrations but may provide residual
protection against fungal invasion.

Zahora, A.R., and J.J. Morrell. 1988. A note on
the sensitivity of a closed-tube bioassay to
volatile methylisothiocyanate residues in
fumigant-treated wood. Wood and Fiber Science
20:91-96. (For. Res. Lab.)

For wood technologists and pathologists. A closed-
tube bioassay with Poria placenta was used to measure
residual fungistatic vapors in wood fumigated with
methylisothiocyanate (MIT). This bioassay showed an
inverse linear relationship between fungus growth and
the amount of MIT in the wood samples.

Zahora, A.R., and J.J. Morrell. 1989. Diffusion
and sorption of the fumigant methylisothiocya-
nate in Douglas-fir wood. Wood and Fiber
Science 21:55-66. (For. Res. Lab.)

For wood preservationists and personnel of
electric-utility companies. This paper describes experi-
ments on the sorption and diffusion properties of
methylisothiocyanate in Douglas-fir heartwood and on
how wood moisture content and standard preservative
treatments influence those properties.



AUDIO-VISUAL PROGRAMS

The Forestry Media Center has been producing and distrib-
uting video-tapes (V-T), films, and slide-tapes (S-T) since
1972. More than 700,000 "students" in educational institu-
tions, government agencies, and private industry throughout
the world have used these audio-visual programs for training
and education. Although most of the programs have been
prepared for professional foresters and forestry students,
many are of interest to small woodland owners, high school
classes, other special groups, and the general public. In the
past 2 years, specialists from the College of Forestry have
completed six new programs. The Center now has over 115
presentations available for purchase or rent. For a complete
listing, write or call:

Forestry Media Center
College of Forestry

Oregon State University
Corvallis, OR 9733 1-5702

(503) 737-4702



Advances in Reforestation and Forest Management
in Southwest Oregon: The FIR Story
By Jack Waistad, Steve Tesch, and Jeff Hino
Slide-Tape, 78 slides, 24 minutes S-T 945

Audience: Primarylay audiences such as civic
groups, business organizations, community clubs,
elected officials and government committees. Second-
aryprofessional and technical forestry groups
interested in reforestation.

Describes the structure, methods, and success of
the Forestry Intensified Research (FIR) Program in
solving difficult reforestation and forest management
problems in southwest Oregon. Traces environmental
and historical factors which led to the development of
FIR. and summarizes results from 10 years of scientific
research. Emphasizes both the scientific methods and
technology transfer responsible for the success of the
program.

Prices: Purchase $130; Rental $25

Careers in Forestry
By Tom Luba
Video-Tape, 11 minutes

Rental: Within Oregon: No charge for 5 days of
use
Outside Oregon: $25

Forest Vegetation Management
By Jack Waistad and Doug Brodie
Slide-Tape, 69 slides, 30 minutes S-T 932

Audience: Practicing foresters, forestry students,
and lay audiences interested in forest practices.

Presents an overview of the benefits and trade-offs
associated with forest vegetation management. Discusses
a variety of methods available and the precautions
necessary for safe arid effective use. Two case studies il-
lustrate the economic value of controlling unwanted
vegetation in forest stands.

Prices: Purchase $130: Rental $25

The Forestry Student at OSU: Challenges and
Choices
By Jeff Hino
Slide-Tape, 133 slides, 18 minutes S-T 812

V-T927 V-T812
Audience: Young people facing career and educa-

tion decisions.

Shows the wide array of opportunities open to
forestry graduates, not only in growing and harvesting
trees, but also in managing people and organizations,
interpreting the environment, and investigating impor-
tant natural-resource issues. Designed around a series of
interviews with forestry graduates employed in a variety
of situations, this vidoe-tape provides a glimpse of what
these graduates do and how their forestry education
prepared them for the challenges they face. Lively and
up-beat, with striking visual images. sophisticated
computer graphics, and original music.

The body of the program is followed by a 10-second
trailer asking viewers to contact OSU for more informa-
tion. Copies may be purchased with or without the
trailer, and in 1-in., 3/4-in., or 1/2-in, formats. The 1-in.
master tape includes a site license that permits purchas-
ers to add their own trailer and to distribute copies
within their own region. When ordering, be sure to
specify format and "with" or "without" OSU's trailer.

Prices: Purchase: $200 for 3/4-in, or 1/2-in, format
$500 for 1-in, master and site license

Audience: High school and community college
students.

Contains up-to-date information on curriculum,
recommended preparatory classes, and facilities at
Oregon State's College of Forestry. Aimed at high school
and community college students interested in science,
business, engineering, or recreation who may be inter-
ested in a professional forestry degree. Highlights infor-
mation they will need in order to ask the right questions
about the OSU College of Forestryand about them-
selves.

Prices: Purchase $50: Rental: No charge for 5 days of use
Specify slide-tape or video-tape (U-matic. VHS. or Beta)

Perspectives on Ecosystem Management
By Steve Eubanks and Fred Swanson
Video-Tape 1: Parts 1-3; 1 hour, 15 minutes

V-T 941.1
Video-Tape 2: Parts 4-6; 1 hour, 10 minutes

V-T 941.2
Audience: Practicing foresters and others inter-

ested in long-term ecosystem productivity.



Studies focusing on the long-term productivity of
ecosystems have been conducted at the H.J. Andrews
Experimental Forest in western Oregon for over 25
years. In this program, eight prominent researchers
involved in these studies, and a USDA Forest Service
district ranger actively applying their research results,
discuss their collective findings and some of the possible
implications for forest management. Together, they in-
troduce the concept of managing the forest as a total
ecosystem and challenge viewers to analyze their own
management actions from that perspective.

The program was taped on location at the H.J.
Andrews Experimental Forest as it was presented to an
audience of USDA Forest Service personnel. It has been
edited and augmented with artwork and computer-
generated graphics.

Prices: Purchase $130; Rental $25 (for 2-tape set), VHS
only

Tackling Productivity in Mechanized Logging
By Mark Beaulieu, Eldon Olsen, John Garland,
and Jeff Hino
Video-Tape, 19 minutes V-T 930

Audience: Owners, operators, and managers of
mechanized logging equipment; contract administrators;
forest-industry trainers: forest engineers; and forestry
students.

Familiarizes viewers with causes of inefficiency in
mechanical logging operations and identifies strategies
and methods for their reduction. Blends real-world
logging operations, current trends in mechanized har-
vesting, and the job environment for logging crews in a
lively presentation designed to encourage audience in-
volvement and discussion. Includes a discussion guide
and 10 plastic-coated productivity cards.

Prices: Purchase $50: Rental $25



FORESTRY-RELATED
PUBLICATIONS

Other recently published materials
pertinent to forestry readers are listed
here. Inquiries about a publication may
be directed to the publisher or to the
department at Oregon State University
indicated in parentheses at the end of
each citation.

Anderson, N.H., and B.P. Hansen. 1987. An anno-
tated check list of aquatic insects collected at
Berry Creek, Benton County, Oregon, 1960-
1984. Systematic Entomology Laboratory,
Oregon State University. Occasional Paper 2.
(Dep. Entomol.)

Anderson, N.H., and R.W. Wisseman. 1987. Recov-
ery of the Trichoptera fauna near Mt. St.
Helens five years after the 1980 eruption.
P. 367-373 in Proceedings, 5th International
Symposium on Trichoptera. Series Entomology,
Volume 39. Dr W. Junk, The Hague, The
Netherlands. (Dep. Entomol.)

Anthony, R.G., E.D. Forsman, G.A. Green, G. Wit-
mer, and S.K. Nelson. 1987. Small mammal
populations in riparlan zones of different-aged
coniferous forests. The Murrelet 68:94-102.
(Dep. Fish. Wildi.)

Anthony, R.G., and F.B. Isaacs. 1989. Characteris-
tics of bald eagle nest sites in Oregon. Journal
of Wildlife Management 53: 148-159. (Dep. Fish.
Wildi.)

Anthony, R.G., E.C. Meslow, and D.S. deCalesta.
1987. The role of riparlan zones for wildlife in
westside Oregon forests. P. 5-12 in Managing
Oregon's Riparian Zones for Timber, Fish and
Wildlife. National Council of the Paper Industry
for Air and Stream Improvement, New York.
Technical Bulletin 514. (Dep. Fish. WildI.)

Bedell, T.E. 1987. Range management concerns
on juniper woodlands. P. 436-440 in Proceed-
ingsPlnyon-Juniper Conference. USDA Forest
Service, Intermountain Research Station,
Ogden, Utah. General Technical Report INT-
215. (Dep. Rangel. Resour.)

Bedell, T.E. 1987. Rehabilitation of western
juniper rangeland: a case history. P. 313-316 in
ProceedingsPinyon-Juniper Conference.
USDA Forest Service, Intermountain Research
Station, Ogden, Utah. General Technical Report
INT-215. (Dep. Rangel. Resour.)

Beeson, R.C., and W.M. Proebsting. 1988. Carbon
metabolism in scions of Picea pungens
"Hoopsi." I. Needle starch. Journal of the
American Society for Horticultural Science
113:796-799. (Dep. Hortic.)

Beeson, R.C., and W.M Proebsting. 1988. Carbon
metabolism in scions of Picea pungens
"Hoopsi." II. Carbon storage compounds.
Journal of the American Society for Horticul-
tural Science 113:800-805. (Dep. Hortic.)

Beeson, R.C., and W.M. Proebsting. 1988. Photo-
synthate translocation during union develop-



ment in Picea grafts. Canadian Journal of
Forest Research 18:986-990. (Dep. Hortic.)

Beeson, R.C., and W.M.Proebsting. 1988. Relation-
ship between transpiration and water potential
in grafted scions of Picea. Physiologia Planta-
rum 74:481-486. (Dep. Hortic.)

Beeson, R.C., and W.M. Proebstlng. 1988. Scion
water relations during union development in
Picea pungens "Hoopsi" grafts. Journal of the
American Society for Horticultural Science
113:427-431. (Dep. Hortic.)

Beeson, R.C., and W.M. Proebsting. 1989. Picea
graft success: effects of environment, rootstock
disbudding, growth regulators, and antitranspi-
rants. HortScience 24:253-254. (Dep. Hortic.)

Brown, K.R., D.B. Zobel, and J. Zasada. 1988.
Seed dispersal, germllng emergence, and early
swvival of Larix laricina (Du Rol) K. Koch In
the Tanana Valley, Alaska. Canadian Journal of
Forest Research 18:306-314. (Dep. Bot. Plant
Path.)

Buckhouse, J.C. 1987. Pinyon-juniper conference:
conference summary. P. 580-581 in Proceed-
lngsPlnyon-Juniper Conference. USDA Forest
Service, Intermountain Research Station,
Ogden, Utah. General Technical Report INT-
215. (Dep. Rangel. Resour.)

Buckhouse, J.C. 1987. Watershed management in
the juniper zone. P. 17-21 in 1987 Progress
Report.. .Research in Rangeland Management.
Oregon State University Agricultural Experi-
ment Station. Special Report 803. (Dep.
Rangel. Resour.)

Bull, E.L., and E.C. Meslow. 1988. Breeding
biology of the pileated woodpeckermanage-
ment implications. USDA Forest Service,
Pacific Northwest Research Station, Portland,
Oregon. Research Note PNW-RN-474. 8 p. (Dep.
Fish. Wildl.)

Crawford, J.A. 1987. Incidence of leucism in Blue
Grouse from Oregon. The Murrelet 68:27-29.
(Dep. Fish. WildI.)

Cummings, D.L., J.B. Kauffman, and C. Uhl. 1988.
Fire in the Venezuelan Amazon. Abstracts of
Papers, 73rd Ecological Society of America
Meeting. Bulletin, Ecological Society of Amer-
ica 69:111. (Dep. Rangel. Resour.)

DellaSala, D.A., R.G. Anthony, and T.A. Spies.
1987. A habitat management plan for bald
eagle (Haliaeetus leucocephalus) communal
roost sites at the Bear Valley National Wildlife
Refuge, Oregon. Final report. U.S. Fish and
Wildlife Service. 73 p. (Dep. Fish. WildI.)

Doescher, P.S., L.E. Eddleman, and M.R. Vaitkus.
1987. Evaluation of soil nutrients, organic
matter and pH In rangelands dominated by
western juniper. Northwest Science 6 1:97-102.
(Dep. Rangel. Resour.)

Eddleman, L.E. 1987. Ecology of western juniper.
P. 1-5 in 1987 Progress Report...Research in
Rangeland Management. Oregon State Univer-
sity Agricultural Experiment Station. Special
Report 803. (Dep. Rangel. Resour.)

Eddleman, L.E. 1987. Establishment and stand
development of western juniper In central
Oregon. P. 255-259 in ProceedingsPinyon-
Juniper Conference. USDA Forest Service,
Intermountain Research Station, Ogden, Utah.
General Technical Report INT-215. (Dep.
Rangel. Resour.)

Fontaine, B.L., and T.D. Merritt. 1988. An anchor-
ing system for fish habitat structures: field
technique, evaluation, and application. USDA
Forest Service, Pacific Northwest Research
Station, Portland, Oregon. Research Note PNW-
RN-481. II p. (Dep. Fish. Wildlj

Forsman, E.D., C.R. Bruce, M.A. Walter, and E.C.
Meslow. 1987. A current assessment of the



spotted owl population in Oregon. The Murrelet
68(2)51-54. (Dep. Fish. Wildl.)

Garrett, M., R.G. Anthony, J.W. Watson, and K.
McGarigal. 1988. Ecology of bald eagles on the
lower Columbia River. Final Report. U.S. Army
Corps of Engineers. 189 p. (Dep. Fish. Wlldl.)

Hall, J.D., G.W. Brown, and R.L. Lantz. 1987. The
Alsea Watershed Study. P. 35-40 in Managing
Oregon's Riparian Zones for Timber, Fish and
Wildlife. National Council of the Paper Industry
for Air and Stream Improvement, New York.
Technical Bulletin 514. (Dep. Fish. Wildl.)

Hall, J.D., G.W. Brown, and R.L. Lantz. 1987. The
Alsea Watershed Study: a retrospective. P. 399-
416 in Streamside Management: Forestry and
Fishery Interactions. College of Forest Re-
sources, University of Washington, Seattle,
Washington. Institute of Forest Resources
Contribution No. 57. (Dep. Fish. Wildi.)

Hansen, E.M. 1989. Root disease complexes in
the Pacific Northwest. P. 129-14 1 in Proceed-
ings, 7th International Conference on Root and
Butt Rots, International Union of Forestry
Research Organizations. Forestry Canada,
Victoria, British Columbia. (Dep. Bot. Plant
Path.)

Hennon, P.E., C.G. Shaw Ill, and E.M. Hansen.
1987. Onset, spread, and community relations
of decline of Chamaecyparis nootkatensis in
southeast Alaska. P. 33 1-337 in Proceedings,
Atlantic White Cedar Wetlands Symposium,
Woods Hole, Massachusetts. (Dep. Bot. Plant
Path.)

Henny, C.J., and R.G. Anthony. 1989. Status
report on bald eagle and osprey in the western
United States. P. 66-82 in Proceedings, West-
ern Raptor Management Symposium and
Workshop, National Wildlife Federation, Wash-
ington, D.C. (Dep. Fish. Wildi.)

Hoberg, E.P., G.S. Miller, E. Wailmer-Pendleton,
and O.R. Hedstrom. 1989. Helminth parasites
of northern spotted owls (Strix occidentalis
caurina) from Oregon. Journal of Wildlife
Diseases 25:246-25 1. (Dep. Fish. Wildl.)

Hunt, H.W., D.C. Coleman, E.R. Ingham, R.E.
Ingham, E.T. Elliott, J.C. Moore, C.P.P. Reid,
and C.R. Morley. 1987. The detrital food web in
a shortgrass prairie. Biology and Fertility of
Soils 3:57-68. (Bot. Plant Path.)

Ingham, E.R., and K.A. Horton. 1987. Bacterial,
fungal, and protozoan responses to chloroform
fumigation in stored prairie soil. Soil Biology
and Biochemistry 19:545-550. (Bot. Plant
Path.)

Isaacs, F.B., and R.G. Anthony. 1987. Abundance,
foraging, and roosting of bald eagles wintering
in the Harney Basin, Oregon. Northwest Sci-
ence 61:114-121. (Dep. Fish. Wildl.)

Jaindl, R.G., and S.H. Sharrow. 1988. Oak!
Douglas-fir/sheep: a three-crop silvopastoral
system. Agroforestry Systems 6: 147-152. (Dep.
Rangel. Resour.)

Kauffman, J.B. 1988. The status of riparlan
habitats in Pacific Northwest forests. P. 45-55
in Streamside Management: Riparian Wildlife
and Forestry Interactions. College of Forest
Resources, University of Washington, Seattle,
Washington. Institute of Forest Resources
Contribution 59. (Dep. Rangel. Resour.)

Kauffman, J.B., and R.E. Martin. 1987. Effects of
fire and fire suppression on mortality and mode
of reproduction of California black oak
(Quercus kelloggii Nevb.). P. 122-126 in Mul-
tiple-Use Management of California's Hardwood
Resources. USDA Forest Service, Pacific South-
west Forest and Range Experiment Station,
Berkeley, California. General Technical Report
PSW-100. (Dep. Rangel. Resour.)



Kauffman, J.B., C. Uhi, and D.L. Cummings. 1988.
Fire in the Venezuelan Amazon: 1. Fuel bio-
mass and fire chemistry in the evergreen
rainforest of Venezuela. Oikos 53:167-175.
(Dep. Rangel. Resour.)

Keister, G.P., Jr., R.G. Anthony, and E.J. O'Neill.
1987. Use of communal roosts and foraging
areas by bald eagles wintering in the Kiamath
Basin. Journal of Wildlife Management 52:415-
420. (Dep. Fish. Wildi.)

Kelsey, R.G., T.D. Schowalter, J.C. Miller, and
G.E. Daterman. 1988. Isolation and identifica-
tion of gypsy moth feeding deterrents from
plant sources. The Northwest Environmental
Journal 4:344-345. (Dep. Entomol.)

Krueger, W.C. 1987. Cattle grazing and riparian
zones. P. 11-14 in Summary of Reports...1987
Beef Cattle Days. Oregon State University Agri-
cultural Experiment Station. Special Re-
port 800. (Dep. Rangel. Resour.)

Krueger, W.C. 1987. Pacific Northwest forest plan-
tations and livestock grazing. Journal of
Forestry 85:30-3 1. (Dep. Rangel. Resour.)

Lindzey, F.G., K.R. Barber, R.D. Peters, and E.C.
Meslow. 1988. Responses of a black bear popu-
lation to a changing environment. Interna-
tional Conference on Bear Research and Man-
agement 6:57-63. (Dep. Fish. Wildl.)

Lutz, R.S., and J.A. Crawford. 1987. Prevalence of
poxvirus in a population of Merriam's wild
turkeys in Oregon. Journal of Wildlife Diseases
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SHORT COURSES AND
WORKSHOPS

The Forest Research Laboratory, in cooperation with the
OSU Forestry Extension Program, offers short courses and
workshops each year to various audiences on a wide range of
topics. During the 1987-89 biennium, the Laboratory and the
Extension Service offered 58 forestry short courses and work-
shops, which were attended by 3,550 people. As usual, all
workshops were self-supporting, with full costs borne by
those attending.

Short courses and workshops are an important part of the
Laboratory's effort to provide up-to-date information to Orego-
nians. They also serve as an important forum for obtaining
feedback about the focus and quality of our work from users
of research information. Practitioners are frequently involved
as workshop instructors, providing knowledge about applica-
tion of research findings.

The following list of short courses and workshops illustrates
the number and diversity of offerings and attendance during
the previous biennium.

Year and title Attendance
1987

ORGANON, A Computer Program for SW Oregon
(2 sessions) 39

Erosion and Sedimentation on the Pacific Rim 182
Elementary Harvest Scheduling and Stand

Level Analysis 6
Geographic Information Analysis 28
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Year and title Attendance
Lumber Quality Control 54
Reforestation Planning and Cost Control 54
Silviculture Institute No. 10:

Module 2: Integrated Forest Ecosystems 26
Community Stability in Forest-Based Economies 149
Designated Skidtrails 45
Lumber Drying (2 sessions) 68
Techniques for Valuing Environmental Resources 25

1988
Forest Engineering Institute No. 32 45
Sawing Technology (2 sessions) 156
Forest Vegetation Management 155
Aerial Photo Interpretation 16
Silviculture Institute No. 10:

Module 4: Economics and Problem Solving 27
Module 5: Regeneration and Stand Management 28

Plywood Manufacturing 58
Regeneration Planning and Cost Control 47
Variable Probability Sampling 63
Pulp Chip Quality 20
Logging Safety 45
North American Wholesale Lumber Association Course 40
GIS Contract Courses (3 sessions) 90
North American Tannin Conference 67
IUFRO Old-Growth Conference 167
COPE Workshops: Integrated Resource Management

(3 sessions) 145
Lumber Quality Control 79
Geographic Information Analysis (2 sessions) 57
Advanced Workshop in Silviculture:

Timber Harvesting for Silviculturists 20
Silviculture Institute No. 11:

Module 2: Integrated Forest Ecosystems 26
Engineering with Wood 46
Lumber Drying 70
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Year and title
Risk and Economics: Customizing Analysis for

Natural Resource Decisions
Techniques for Valuing Environmental Resources
International Mountain Logging and Pacific Northwest

Skyline Symposium
Optimal Bucking Workshop

1989
Forest Engineering Institute No. 33
Sawing Technology Workshops (2 sessions)
Integrated Pest Management Symposium
Forest Vegetation Management
Economics and Policy Short Course
COPE Workshops: Forestry and Landslides in the

Oregon Coast Range
Plywood Manufacturing
Photogrammetry and Aerial Photo Interpretation
Silviculture Institute No. 11:

Module 4: Economics and Problem Solving
Module 5: Regeneration and Stand Management

Variable Probability Sampling
Managing Forest Structure and Composition
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Attendance

29
16

349
18

46
135
193
155
23

214
69
22

30
32
53
23
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BUDGET SUMMARY
Annual Forestry Research Expenditures
by program area and revenue source
July 1, 1987 to June 30, 1989

Expenditures ($ thousands)

0 D°
O° 00 00 0 00 00

Program Area
I I II I I I I I I

Forest Regeneration

Forest Culture,
Productivity

Protecting Forests,
IWatersheds

Evaluating Forest
IUses, Practices

Wood Processing,
Products Performance

Revenue Source
Appropriations

State General Fund
Grants

Forest Products
Harvest Tax

Federal Mclntire-
Stennis

Grants, Fees, Coopera-
tive Research, etc.
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