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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:

FORESTS AND TIlE
OREGON ECONOMY

The Oregon economy has long been strongly affected by its forest
sector. Providing timber for the state's forest products industry and a scenic
environment for its tourists, forests are the foundation of these two of the
economy's three largest industries. Two examples illustrate the significance
of the timber resource to the economy. During the 1970's, forest products
consistently provided more than 40 percent of the state's industrial employ-

ment and an even larger share of its
industrial payroll. Simultaneously,
more than 30 percent of all county
government income was shared reve-
nue from federal timber sales; tax
revenues from private forests and
wood processing facilities provided a
large share of the balance. Thus, all
Oregonians shared in the benefits of
healthy wood markets and high
timber prices of the 1970's. Unfortu-
nately, all have also shared losses
associated with the continuing adjust-
ments in the forest products sector
during the 1980's.

4

Three major factors determine
the level of the forestry sector's con-
tributions to the Oregon economy.
These factors are (1) the strength of



consumer demands for wood products, (2) the competitiveness of Oregon's
forests and timber industry in meeting those consumer demands, and (3)
the quantity and quality of Oregon timber available for harvest.

A review of recent and prospective changes in these factors is
appropriate because future changes can sometimes be influenced by the
decisions and actions of Oregonians. In turn, some of these decisions can be
influenced by the results of Laboratory researchthe subject of this report.

Demand for Wood Products
Contributions from the timber sector in Oregon have traditionally

fluctuated widely with cyclical variations in the consumer demand for
wood products. Oregon's economic lows of 1981 and 1974 and earlier
national recessions are examples. As national housing starts dropped from
1.8 million in 1978 and 1979 to 1.1 million in 1981, employment in
Oregon's wood products industries dropped from almost 90,000 to less than
70,000. Timber prices plummeted. Public services and the entire Oregon
economy staggered. One of the reasons for the decline in housing starts was
the almost doubling of mortgage and other interest rates. Another, of
course, was the slump in the national economy.

But by 1984 housing starts had again exceeded 1.7 million and the
national economy was enjoying a strong recovery. Oregon's lumber and
plywood production had climbed almost to late-70's levels. But lumber and
plywood prices were down; stumpage prices and timber sale revenues were
far below earlier levels. Employment had not fully recovered. Some plants
were still closed and others were closing. Additional bankruptcies were
being threatened. Like earlier fluctuations, a shift in demand was
involved, but clearly changes in the state's competitiveness and in timber
supply were also involved.

But actions can and have been taken to strengthen the demand for
forest products. Success requires the coordinated efforts of many. Federal
action will be needed to reduce trade barriers and improve exchange rates.
Individual forest products manufacturers and trade associations have been
aggressively marketing their products worldwide, activities which have
indeed strengthened the demand for forest products from the Northwest.

Information provided by research can also strengthen this demand. In
recent years, the Forest Research Laboratory has provided information on
structural designs that have made wood more competitive in house
construction and improvements in preservative treatments that have
enabled poles, pilings, and other Northwest products to last longer and
thus compete better in tropical markets. Processing research has enabled

5



lower grades and underutilized species to be used without reducing
product quality; in turn, demand for these materials has been increased.
Examples of current Laboratory research to strengthen demand are
provided in the body of this report.

Oregon's Competitive Position
During the late 70's and early 80's several dramatic changes occurred

in the competitive position of Oregon's timber and in the industry that
converts it into products to meet consumer needs throughout the nation
and the world. Increases in freight rates to areas east of the Rockies created
one competitive disadvantage. More recently, the exceptionally high value
of the dollar in international markets has similarly handicapped Oregon's
ability to compete in both domestic and foreign markets. Canadian
imports recently have provided more than 30 percent of our national
lumber consumption.

Excess lumber and plywood milling capacity in the Northwest,
coupled with restricted harvests from federal forests, have long pushed
stumpage prices higher than those in competing regions, notably Canada
and the South. More efficient new mills and improvements in older mills
have reduced processing costs, thereby improving Oregon's competitiveness.
But these improvements have created additional capacity, reduced
employment, and are slowly forcing the closure of less efficient mills.
Although essential for increased competitiveness, such adjustments also
have these very real negative effects on the Oregon economy in the short
run.

Although perhaps not affecting long-term regional competitiveness,
high-priced holdover federal timber contracts have resulted in serious
instability and financial weakness for many in Oregon's forest products
industry. Stumpage contracts purchased in the late 1970's when lumber
and plywood prices were high and rising must be paid for as the timber is
harvested, processed, and sold now, when lumber and plywood prices are
much lower. Federal legislation has reduced these problems, but they still
promise to cause economic loss, instability, and bankruptcy for a number
of individual timber-processing companies during the remainder of the
1980's.

Thus, the 1980's continue to be a period of adjustment to a series of
conditions that have reduced the competitiveness of Oregon wood products
in domestic and world markets. Fortunately, Oregon's forests and its forest
products industry are working through the adjustment period with many
inherent regional advantages, including a favorable location relative to the



world's population on the Pacific Rim, fine ocean ports, excellent timber
species, and an existing Oregon inventory of standing timber larger than
that of all 12 southern states combined. Oregon's 50,000 square miles of
forest include some of the world's inherently most productive. The forest
ownership pattern is favorable to positive management and sustained
timber production. The structure of Oregon's timber industry is a positive
factor, too, comparing very favorably with the industry elsewhere for
progressiveness, stability, and sensitivity to public interest and resource
values.

Some improvements in Oregon's competitiveness will develop because
of changes occurring outside of Oregon. One of these is a predictable
reduction in both Canadian and Southern timber harvests in the next
decaderesearch on forest inventories in both regions indicates that their
current harvest levels cannot be sustained. A second improvement can be
expected from a return to more normal international monetary exchange
rates.

Many Laboratory research projects are designed to provide
information that will help Oregonians improve the competitive position of
their forests and forest products. Information that results in increased
forest productivity, more efficient harvesting, reduced logging costs, more
efficient use of logs, higher product yields, and products that better meet
the needs of current or potential consumers will contribute strongly to
Oregon's competitiveness. And knowledge enabling Oregon's forest
products to be more fully processed locally before shipment to world
markets will contribute further to the state's economy. Subsequent sections
of this report will sketch several examples of such projects.

Available Timber Supply
But the quantity and quality of trees that will be made available from

Oregon's vast and productive forests are fundamental to all contributions
associated with timber sale revenues, employment in harvesting and
processing operations, and wood products manufacture and sales.
Although the total inventory of standing timber in Oregon is very large and
growth rates in vigorous young forests are beginning to add to that
inventory, other factors indicate that harvests in the immediate future will
be lower.

Lower inventories will inevitably result in harvest reductions on the
25 percent of Oregon's forests that are in industrial ownerships. This
overall reduction will probably continue for almost 20 years, until the bulk
of the industry's well-managed and rapidly growing young stands reach
harvestable age.



The 15 percent of Oregon's forests in non-industrial private
ownershipssome of which comprise the most accessible and productive
timber-growing land in the stateprovide a potential for increased
harvests in both the immediate and distant futures. But the existence of
such forests does not necessarily assure high levels of either timber growth
or harvestthese will depend on whether owners view such practices as
complementary to their overall objectives and preferences.

Sixty percent of the land and 70 percent of the existing timber
inventory in Oregon are in federal ownership. Clearly, these forests and
the policies affecting their management will largely determine the level of
timber harvest in the state, particularly in the immediate future. Federal
forests are managed for the production of multiple benefitstimber,
water, fish, recreation, wildlife, livestock forage, scenery, and other
values. Thus, the compatibility of timber harvesting with other benefits,
and the relative values assigned to each, will be important determinants of
timber harvest levels from these forests. Recent decisions have added
853,000 acres to the 1,224,000 acres previously removed from timber
harvest as being of greater value for wilderness uses. Many other areas have
had potential harvests reduced and management practices modified to
provide a different mixture of forest benefits.

Revisions of land-use and management plans are currently underway
on most of the federal forests that have not been classified as primarily of
value for wilderness, park, or other specialized uses. Preliminary
indications from these analyses suggest that supplying other benefits will
significantly reduce future timber harvests from these forests.

Here again the Laboratory can helpits role is one of developing
more efficient, reliable, and less costly forestry practices. It is also one of
providing better information on actual conflicts of uses and management
practices and of developing and testing practices that might provide
greater compatibility of uses.

Information that will strengthen the demand for products of
Northwest forests, increase the economic competitiveness of Oregon's
forests and forest industry, and raise the quantity and quality of timber
available for sustainable harvest from Oregon's foreststhese are the
objectives of. much of the Laboratory's research. Rarely has the need for
such information been so great or the opportunities to strengthen the
Oregon economy so promising.

ru

Carl H. Stoltenberg, Director
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STRENGTHENING
DEMAND

Demand for a material can be strengthened in two ways: by finding
new uses for it and by finding new users of it. Efforts at the Forest Research
Laboratory (FRL) to strengthen the demand for Oregon's forest products
center on these two interlocking strategies. For example, the FRL is
searching to find new markets for all of Oregon's wood products. It also
seeks to tap an underutilized resourcehardwoodsand to create new
products from it. Crucial to both efforts is the necessity of discovering what
must be done in the forests, in the mills, and in the laboratory if new and
traditional wood products are to be targeted for an expanding body of
consumers. The search beginsas it always must when dealing with wood
and its productsin the forests themselves.

Hardwoods: An
Underutilized Resource

The Northwestand certainly that portion west of the Cascadesis
traditionally known as Douglas-fir country. Other tree species, especially

"Hardwoods have an image
problem: people don't
recognize the potential
value of these trees."

FEC

the hardwoods, tend to be labeled as "competitors" or
even "weeds." But that attitude may be short-sighted.
David Hibbs, an FRL researcher in hardwood silvicul-
ture, certainly thinks so. He believes that hardwoods
such as red alder, oak, and maple have an "image prob-
lem: people don't recognize the potential value of these
trees." Hibbs points out that alder is already used for pulp
and paper, face veneer and core stock in plywood, and



lumber for furniture and case goods. Furthermore, "there's a lot of
italmost 7 billion cubic feet of red alder in Oregon and Washington."
Thus, if new markets for it can be found, this resource offers an immediate
opportunity to create new jobs, income, and industries.

Alder and other hardwoods have a unique advantage in that "they
grow faston short rotations they're going to grow faster than Northwest
conifers." They also thrive in some areas that are inhospitable to
Douglas-fir. But unlike conifers, they tend to develop spreading crowns
instead of long, straight (and merchantable) stems. The trick, then, in
managing hardwoods is "to keep your stand dense for the first part of the
rotation, until you get the merchantable height you want, then thin it so
that stem diameter increases." The point of such a management program is
not to supplant but to supplement Oregon's valuable stands of Douglas-fir:
"No one is advocating growing alder
or maple or cottonwood on good
Douglas-fir ground, but there's a lot
of land on which it makes sense to
grow hardwoods."

FRL research on hardwoods,
much of it conducted in cooperation
with the U.S. Forest Service's Pacific
Northwest Research Station, is tar-
geted for those lands where "it makes
sense" to grow these species. One
such venture involves species trials
conducted on different sites around
the state; 15 to 20 native and (to Ore-
gonians) exotic hardwood species have
been planted to determine which ones
grow well and might provide prod-
ucts suitable for existing markets.
Another venture involves thinning
existing stands of alder, ash, and ma-
drone to various densities in order to learn which spacings result in the
greatest productivity. Hibbs predicts that these efforts will reveal how
"spacing control can improve the quality and quantity of what we get out
of these stands."

Still another study involves mixed plantings of red alder and
Douglas-fir. Such a combination looks promising because of alder's unique
ability to "fix" nitrogen so that it becomes available to other nearby trees
and plants. However, this ability apparently varies with the level of
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nitrogen already in the soil. Foresters are therefore interested in learning
how much the presence of alder on a nitrogen-poor site will enhance the
growth of associated, more commercially valuable species. Accordingly,
FRL researchers and their cooperators have planted Douglas-fir and red
alder in various ratios on three siteseach with a different level of soil
nitrogenin Oregon and Washington. They hope to learn how the various
mixtures of the two species affect both the nitrogen-fixing process and tree
growthand how all of these factors are affected by site. The beauty of the
envisioned management strategy is that red alder not only enhances the
growth of its coniferous partner but can itself be harvested as a source of
revenue.

Harvesting Hardwoods
Harvesting hardwoods is not without special problems. As forestry

extension specialist John Garland of the FRL points out, "harvesting costs
run substantially higher for hardwoods than for softwoods." The basic
problem, as he sees it, is biological: "Hardwoods themselves are not

straight, uniform cylinders as are young-growth
softwoods." Consequently, harvesting them involves
more breakage and wasteonly "about half the volume
that a forester would calculate for a red alder stand is
recovered during sawlog harvesting." These recovery and
cost differentials cause loggers to place a high premium
on what they believe to be desirable stands. "The best
prospects," Garland notes, "are stands of hardwoods
greater than 12 inches in diameter, on relatively flat
ground, adjacent to a rocked road, and relatively close to
processing facilities."

Not all hardwood stands, of course, are so ideally
sized or positioned. For that reason, research is needed
"to find some way to harvest small timber on steep slopes
effectively, and that generally means mechanization."
Garland envisions automated "feller-bunchers" that fell
the trees, group them in bunches, and collect the bunches
for subsequent transport to processing facilities.

Research now underway at the FRL focuses not only
on needed tools for hardwood harvesting but also, and
more comprehensively, on basic documentation of the
process itself. Projects include studying the time and
effort required for each phase of the operation and inven-



torying existing hardwood stands according to their geographic location
and accessibility. As Garland notes, these studies range from those "docu-
menting the costs of handling hardwoods" to those that _____________
"take a closer look at the feasibility of loin stands that
are out there now." "Everything we do tends to

Harvesting, of course, is not the endpoint of the be market-driven."
tree-to-product cycle; thus, profitability of harvesting (as
of silviculture and manufacturing) ultimately depends on
consumer demand. Garland emphasizes that "Everything we do tends to
be market-driven; increased demand would translate very directly into
orders for hardwoods, and that demand would drive the system back
through logging, back through land management." But demand
presupposes something to sell.

Hardwood Strandboard
Two products new to Oregon's forest products manufacturers are

waferboard and its first cousin, oriented strandboard. Both are made by
chipping logs into flakes or wafers 2 '/2 to 3¼ inches long,
mixing the flakes with phenol-formaldehyde resin and " 1:7'forming them into mats, and consolidating those mats
under heat and pressure. Waferboard consists of flakes

:oriented randomly. Strandboard consists of several mats,
each of which is composed of flakes oriented in a single " .....#....
direction; mats are configured such that orientation of
the flakes in each is perpendicular to that of the flakes in .

the adjacent mats. Strandboard, therefore, has many
properties in common with plywood and can be used as
wall or roof sheathing and as decking. And both
waferboard and strandboard can be made of hardwood.
So why not use red alder to make these products? And

<rr: P.
why not manufacture them in Oregon from locally

1

grown trees? f
FRL researcher Jim Wilson and some of his col- (leagues in the Forest Products Department seized upon

these ideas and conducted a feasibility study on making *'
waferboard and strandboard from alder (or even cotton-
wood). They found that there are sufficient alder stands .

in the Coast Range to support the necessary manufactur-
ing plants and that such plants "would be of tremendous

13



benefit because of the high unemployment in that area; each plant would
employ anywhere from 100 to 200 people plus support staff in logging and

trucking."

Wilson is quick to point out that he did not invent
Both waferboard and waferboard or strandboard, nor are they new to the

strandboard are being Oregon marketplace. In fact, "both are being imported
into the state. So if we're going to purchase them any-imported into the state. So way, we might as well manufacture them here and keep

if we're going to purchase the money in Oregon."

them anyway, we might as Wilson's research, concentrated on the bonding of

well manufacture them wood particles and adhesives into composite products, is
aimed at designing such products for specific markets. He

here and keep the money in sees both waferboard and oriented strandboard as

Oregon." "evolving" over time; in the future, they should "comple-
ment plywood panel products." And at least some of
them could be made of Oregon hardwoods. But aside

from local consumption, where would such new, as well as traditional,
products be marketed?

Marketing Along
the Pacific Rim

Oregon is strategically located for marketing of forest products along
the Pacific Rimthose areas having coastlines on the Pacific: Asia,
Australia, New Zealand, and South America. Past and present marketing
efforts have already achieved significant success: present exports include
logs (the major commodity), lumber and plywood (the major processed

products), pulp and paper, and chips. But opportunities
exist for intensifying these efforts.

"We can't market western
lumber in areas as remote
as, let's say, the South-
eastern United States
because the transportation
charges would make us
noncompetitive."

14

Why should Oregon want to step up its foreign mar-
keting? After all, manufacturers of forest products within
the United States are not meeting domestic demand: we
import more such products than we export. Helmuth
Resch, head of FRL's Forest Products Department, an-
swers in a single phrase: "domestic transportation costs."
As he points out, "We can't market western lumber in
areas as remote as, let's say, the Southeastern United
States because the transportation charges would make us
noncompetitive. In fact, some products, depending on



their value and the competition, cannot be shipped farther than Chicago."
High costs characterize not only railroad and truck transportation but also
American cargo ships, on which domestic firms are legally obliged to rely
when shipping goods by water from one coast of this country to the other.
Shipping abroad, then, is an attractive option because transportation costs
are less on foreign ships bound for foreign ports, because competition may
be less in foreign than in domestic ports, and, of course, because foreign
ports are highly populated with potential users of wood products.

At present, the major foreign markets for our nation's lumber, Resch
notes, are Australia, Japan, Korea, and (outside the Pacific Rim) Europe
and the Middle East. One untapped potential is China.
But the present prospect for marketing processed prod-

Ij J

ucts there is dim because "China does not have a great fl
deal of hard currency and would rather import raw fl j
material (as it does) for processing by its own people."
Furthermore, China's public buildings are constructed of L

bricks or concrete, her private residences mainly of bricks
or mud. Prospects are brighter, however, in Japan,
"whose culture has long given a premium to wood."

Several steps must be takenby industries, by gov-
ernments, and by researchersif foreign marketing of
wood products is to be augmented. Most important,
says Resch, is "a general removal of barriers," including
not only tariffs and other trade restrictions but also the
diversity of grading systems applied globally to lumber,
plywood, and other wood products. Progress is being
made, Resch notes, "in several research as well as govern-
ment bodies; various timber associations are talking to
each other at the multi-national level." But "better mar-
keting research in a number of countries" is needed. For
example, Resch recalls that Japan at first refused to
accept "D-grade" veneer from the United States because
our standards allow "white speck" (spots of slight decay)
in that grade. Only when it was demonstrated to the
Japanese that the causal fungus is killed during the manufacturing process
would they allow "D-grade" veneer into their country. "The Canadians,
on the contrary, marketed only 'C' veneerno 'D' veneerand therefore
had a jump on us in that market."

Another need, Resch emphasizes, is for research on ways to adapt new
and traditional wood products to foreign climates and conditions. "Many
of the foreign markets lie in tropical areas, where you have much more
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vigorous and quicker growth of decay fungi and insects. We're working on
and testing new treating methods and preservatives that meet these
challenges." Moreover, certain areas in Chile, Venezuela, Peru, and China

are prone to severe earthquakes, and other areas are sub-
ject to typhoons. "Prefinished wood houses are much

" ifiviany of the foreign
more resistant to these destructive forces than are the
brick and stone and even mud houses now in use, and

markets lie in tropical some of our engineering research is indicating how wood

areas, where you have houses could be made even more resistant." Resch assures
"with

much more vigorous growth
that the computer models we're developing of
houses and of individual components such as floors, walls,

of decay fungi and insects, and roofs, we can calculate what grades and dimensions

We're working on new
will be needed to meet foreign codes and specifications."

treating All of these activities benefit enormously from inter-methods and national contact. Resch cites "working with research
preservatives that meet institutions and regulatory agencies in foreign countries"

-I-,

these chattenges. as essential to formulating the research questions that
must be answered before world marketing of products
from Northwest forests can be expanded. "We have," he
says, "started to work on this by hosting foreign profes-

sors on sabbatical leave from Korea and Japan, and we're strengthening
our ties with people in China through exchanges of visits."

One FRL researcher involved in such international exchanges is Anton
Polensek. Born in Yugoslavia and educated in both Europe and the United
States as a civil engineer, he speaks several languages and is an acknowl-
edged leader in the field of timber engineeringthe design of strong yet
economical wood structures. For the past several years, Polensek has been
sharing his expertise with researchers in other countries.

Last year he presented the results of his research to an interna-
tional conference held in India under sponsorship of the U.S. National
Science Foundation. Under discussion was how small buildings are
affected by natural hazards such as earthquakes and windstorms and what
can be done to increase their resistance to such stresses. "The aim of the
meeting was to look at the state of the art and identify research needs."
Building materials discussed ranged from earth ("the most common in
third-world countries") to concrete, brick, and wood. Polensek talked to
researchers from around the world"half were from developed countries,
the other half from developing countries"about his favorite topic,
timber engineering. "In third-world countries," he notes, "wood is not
really used to its full engineering potential." Among those he talked to
and later visited were the Japanese, whom he sought to convince that

16



better engineering of structures could mean much more efficient use of
wood.

This fall, Polensek will return to his native country for 8 months under
a Fulbright Award. He will be working at the Institute for Research on
Materials in Belgrade on a project addressing earthquake resistance of
wood buildings in Yugoslavia. He explains that the research team, of which
he will be co-principal investigator, will "apply some of ______________________________________
the research we have been doing here" and that the ex-
change should be mutually advantageous: "They have "A idone some work on wood structures and also on earth- 0 0 COUfl ries a
quakes that our research here can benefit from." don't have the money to

One payoff of sharing technical information is the buy our products now will
opening of new markets. As Polensek puts it, "a lot of have it in the future."
countries that don't have the money to buy our products
now will have it in the future, and if we provide them
with the knowledge to demandand makewell-
engineered wood houses, then our lumber will find markets there later on."
Another payoff is the gaining of new knowledge. In visiting with foreign
researchers, "you meet people who work on similar problems but with
different approaches, and learning those approaches enhances what you do
at home." The process, as Polensek points out, "eventually makes a kind of
circle" which, in this case, extends from an Oregon research laboratory to
similar laboratories abroad and then
back again. Such circular exchanges
of technology not only enable the
FRL to strengthen the demand for
Oregon's existing wood products but
also inspire it to create new ones.



INCREASING
COMPETITIVENESS

Competitiveness of a commodity in the marketplace can be increased
by cutting the costs of its production and by improving the efficiency with
which it is processed and utilized. In their efforts to increase the competi-
tiveness of Oregon's forest products, FRL researchers employ both methods.
In the realm of products research, they seek to use raw materialswood
more efficiently during the manufacturing process and to improve the per-
formance of existing products (and even create new ones) by learning how
to manipulate their physical properties. In the realm of forest management,
they seek to reduce the costs and improve the efficiency of the task tradition-
ally construed as forestry: growing, harvesting, and marketing trees. Once
again, implementing an economic strategy begins with the forests and how
they are managed.

Managing Federal Forests
The bulk of the nation's harvestable timber is on

federal landsthose administered by the U.S. Forest
Service and the Bureau of Land Management. Current
inventory of such timber on those lands is in excess of a
trillion board feet. Congress has mandated that federal
forests be managed for multiple benefitsfor water
quality, wildlife habitat, recreational values, and com-
munity stability as well as timber. This mandate thus
requires that these forests be managed as more than
"timber factories." But should timber sales to private
companies from these forests be profitable toor at least
not a drain onthe federal treasury? Some federal tim-
ber sales actually cost more to administer than they
accrue. In fiscal year 1982, the Pacific Northwest was the
only region in the federal forest system whose timber
sales actually generated revenue.

One problem related to this question is that not
all federal forestland is equally productive for timber.
Another is that the same management practices tend
to be applied uniformly regardless of the land's produc-



tivity. Still another is that the costs of managing federal forests and selling
timber from them are not being fully accounted for.

Professor John Beuter has thought a great deal about these problems.
In fact, while on a recent sabbatical in Washington, D.C., he wrote a
report on federal timber sales at the request of the House Appropriations
Committee. In that report he explained how federal for-
ests came to be administered as they are now and then
made a proposal that, as he now believes, "ought to be "V7hat I envision is the
debated, not necessarily seen as a solution." He proposed federal agency operatingthat only the most productive federal forestlands be
managed for timber and that this management be on a these units much as a large
cost-effective basis"to minimize costs or maximize company would manage its
profits, however you want to look at it." Maximizing j
profits, he cautions, would be "subject to the environ- tanu.
mental constraints" mandated by Congress. Productive
federal forests would be designated as "timber business units." "What I
envision is the federal agency operating these units much as a large
company would manage its land under appropriate forest regulation, such
as we have in the Forest Practices Act in Oregon." Less productive forests
would be managed to maximize social benefits, although some timber
might be harvested.

One way timber business units would cut costs is by eliminating
unnecessary management practices: "I'd rather have the managers looking
at each area on a very site-specific basis, determining what practices are
necessary and making only the investments that are really needed to do a
good job of forestry." Another way of cutting (or at least pinpointing) costs
would be by modifying the accounting system to reflect all the costs of
managing and harvesting: "After we had full accountability, we could
judge whether the units were cost-effective; the problem now is that we
just don't know."

Managing federal forests in this manner, Beuter believes, would
benefit the Northwest, especially the highly productive timberland west of
the Cascades. "If the money coming from the federal treasury to support
timber programs were more concentrated in this area, there'd be a rather
high return from it relative to spending it all over the nation, where much
of the land can't economically support timber production." That "return,"
of course, is shared by the counties in which the timber is harvested.

Besides giving a higher return on investments, cost-effective
management would also make Oregon timber more competitive in the
marketplace: "One of the things you hear about the competition between
Canada and the Pacific Northwest or between the Northwest and the



South is that our costs are a lot higher than theirs. I'd argue that, with more
business-like management, some of these costs could be cut, and that
would make us more competitiveit would allow us to get into markets
that we're not into now." Naturally, less expensive timber would help
lower the manufacturing costs of wood products, especially if economy of
raw materials were combined with economy of production.

Clipping Veneer:
What's in a Cut?

In today's market, the price of veneer produced in Oregon's plywood
plants has fallen relative to the price paid for the standing timber from
which it is produced. One solution is to utilize that veneer more fully
during plywood manufacture. In that process, veneer is peeled in long
ribbons from debarked logs, cut or clipped into usable pieces (usually 4 by
8 feet), spread with adhesive, stacked in layers, and then subjected to heat
and pressure in a hotpress to form plywood. One of the biggest losses
during this process is in clipping: Forest Service analysts recently estimated
that between 20 and 30 percent of a plant's total veneer is lost at the

gered by an electronic scanner, that
cuts out defects as well as usable
pieces. Full utilization of veneer,
then, requires more efficient clip-
ping, just as full utilization of a bolt
of cloth requires that a tailor re-
arrange his patterns until they all
"fit" before seizing the scissors.
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In an effort to pinpoint clipping
losses and achievable recoveries, Jim
Funck of the FRL's Forest Products
Department, in cooperation with
the Plywood Research Foundation,
studied the clipping operation at five
Northwest plywood plants. In each,
he positioned a movie camera so that

it filmed the veneer leaving the clipper, then projected the images onto a
digitizer, a device that translates the shape and defects of each piece of
veneer into horizontal and vertical coordinates. "Think," he suggests, "of a
big sheet of graph paper; if you projected an image on that paper, you



could always locate any particular point by its coordinates on the graph."
He then fed the digitized information into a computer he and his colleagues
programmed to analyze veneer loss and possible recovery.

The pilot study at these five plants showed that "the average total loss
at the clipper ranged from 5 to 10 percent of total log volume and that
merchantable volumes of veneer could be improved by 1.5 to 4 percent at
the clipper." How do those apparently small percentages translate into
money? The answer is surprising. "Small percentage
increases can mean big dollars. For a mill producing
70 million square feet of %-inch veneer annually, in- Small percentage increases
creasing its recovery factor by only 1 percent and selling can mean big dollars."
that extra veneer at $25 per thousand square feet would
increase revenue by over $50,000 annually."

How would a clipper and its scanner "recover" wasted veneer? The
answer, of course, is that plant managers could change the scanner's
"logic," or preprogrammed instructions, so that it adds the wastage on to
other undersized pieces. "Instead of clipping a 5-inch piece and losing
1 inch next to it because of the logic, the scanner could add that 1 inch to
the 5 inches and signal the clipper to cut a 6-inch piece."

Funck's work should culminate in recommended changes in how
managers set their scanners and in how logic can be adjusted for the
various diameter classes of veneer logs. His object is to increase veneer
production by "pinpointing where the losses are occurring, giving some
idea of why they're occurring, and then providing guidelines on how to
increase recovery." Such an approach seeks to achieve competitiveness by
changing the method of manufacture. Another approach, of course, is to
change the product itself.

Controlling Mechanical
Properties: The Payoff is
New Products

One way to create new products is to scrutinize an existing one
intenselyto learn how the manufacturing process affects its mechanical
properties (such as strength or stiffness) and how these properties can then
be manipulated to transform the original. Such scrutiny not only results in
new products but also, along the way, reveals ways to improve existing
ones. British-born Phil Humphrey of the FRL's Forest Products Depart-
ment is intrigued with this approach: "We're mainly concerned with
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developing improved materials by studying how internal processes opera-
tive during manufacture affect the mechanical properties of a product.
First we consider what mechanical properties are required of a product;
then we go back and try to amend the raw materials and the manufactur-
ing process to create the right properties."

One of Humphrey's immediate goals is to speed up (and reduce the
energy required for) the manufacture of laminated products such as
plywood. To do so, he is studying "the flow of energy and moisture within
the board during pressing." The movement of heat and water vapor, he
explains, affects the curing of the glue. One way of analyzing this flow is by
simulating it on a computer. Humphrey develops a computer model that

mathematically describes the processes going on within a
board and how they interact. With this model, he can
"investigate the effect of changing variables such as press
temperature, wood moisture content, or adhesive prop-
erties. When we develop what seem to be encouraging
combinations of variables on the computer, we then
apply them first in the laboratory and later in the mill."
What he seeks is "to improve manufacturing efficiency,
that is, primarily to minimize pressing time and also to
enhance the properties of the product."

Phil Humphrey examines hardboard, a wood
compositeformedfrom fibers, at Evanite
Corporation in Corvallis, where he has a
cooperative research project aimed at improving
efficiency of manufacture.
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Humphrey's long-range goalcreating new prod-
ucts also has led him to look at different types of wood
products: composites that "don't consist of large veneers
with continuous gluelines between them but incorporate
flakes, strands, particles, fibers, and the like." In this
work, he again looks at the movement of energy
and water within the board, but with the purpose of
understanding how such movement affects both the
development of "adhesive bond strength between the
particles" and "the way the board compactshow
the components interact as the press compacts the
system." This interaction is crucial not only to "the
behavior of the board during pressing but also to the
properties of the final product." The properties
Humphrey is striving to control and enhance are those
that allow wood products to bear loads when combined
into structures: "Future composites have a lot of poten-
tial in structural applications."

One method of imparting strength might be to mix
wood with other materials. "The long-term potential,"



Humphrey predicts, "appears to be in having combinations of materials in
the same product. These might range from individual wood fibers through
wood particles to wood flakes, and even to mineral and synthetic fibers."
Such composites will be increasingly useful as molded products, not only in
building structures but also as "high-performance engineering materials in
the automotive and aircraft industries." To accomplish that feat would
truly be to increase the competitiveness of Oregon's (and the world's) forest
products.



ASSURING FUTURE
TIMBER SUPPLIES

Assuring future timber supplies requires nursery and planting tech-
niques that achieve adequate regeneration, land management that
maintains conditions conducive to tree growth, and efficient harvesting
methods that do not impair future productivity. FRL research on these
three fronts is focused on specific regions in Oregon, each with inherent
difficulties in terms of environment and inherent promise in terms of
increased production. The strategy involved is one of teamworkcoopera-
tion among specialists to assure wood from Oregon's forests in the years
ahead. One focal point of that cooperative effort lies in the southwest
corner of the state.

FIR: Refilling an
Oregon Woodbasket

Southwest Oregon, whose economic livelihood depends on its forests,
is known as a woodbasket. From 1970 to 1974 it supplied 33 percent of the
state's timber and 20 percent of the nation's plywood. But some of its har-
vested lands have been unsatisfactorily restocked, largely because of its
thin, skeletal soils, steep slopes, and hot, dry summers. In 1978 the Bureau
of Land Management withdrew more than 200,000 acres from the region's
timber base because of difficulties in obtaining successful reforestation. To
restore these and similar acres to productivity, the FRL in concert with the
Forest Service's Pacific Northwest Research Station established the For-
estry Intensified Research (FIR) Program late in 1978.

The FIR Program, funded jointly by Congressional appropriations to
the Forest Service and the Bureau of Land Management and by forest
industry and local counties, consists of about 50 scientists from the FRL

and the Pacific Northwest Station. They conduct funda-
mental and applied (adaptive) research designed to

Our research is primarily provide solutions to reforestation problems in southwest
targeted at solving Oregon. The adaptive teamFRL researchers head-

'roblems " quartered in Medfordalso conducts workshops and
on-site demonstrations for land managers in the region.
As Jack Walstad, leader of the FIR Program, explains,



"Even our fundamental research is primarily targeted at solving problems;
this research ranges all the way from studies of seedling physiology to those
of forest growth and yield that will help us forecast the inherent produc-
tivity of the region's landforms." The adaptive researchers "build on the
information developed in the fundamental phase; they take the techniques
and fine-tune them to local conditions." They also "act as a feedback ioop
for the FIR Program by identifying new problems that need attention."
Together, the adaptive and fundamental teams constitute "one of the
largest forestry research programs of its kind in the world."

Established as a 10-year venture, FIR is expected to terminate toward
the end of this decade or the beginning of the next. Waistad sees its most
impressive finding to date as the demonstration that "we can indeed suc-
cessfully establish young conifer seedlings on very difficult sites." Another
important finding is that "young stands in southwest Oregon will respond
very strongly to fertilization." Still a third"very much on the cutting
edge of forest science"is that "for the first time in the Northwest, the
introduction of mycorrhizal fungi into forest nurseries has been shown to
enhance seedling survival."

Mycorrhizae: Boosters
of Seedling Growth

Mycorrhiza literally means "fungus root." Mycor-
rhizae are symbiotic associations between a host (such as
a conifer) and a fungus; they occur at the roots of the
host and are mutually beneficial to both organisms. In
conifer seedlings, mycorrhizae mediate the uptake
and transfer of nutrients and water from the soil to the
roots and thence to the stem and needles. In return, the
seedling "fixes" carbon during photosynthesis and trans-
locates carbohydrates to the fungus. Seedlings can be
grown without mycorrhizae in the laboratory, but in
nature all seedlings require them for normal develop-
ment. The trick is to ensure that each seedling has the
proper mycorrhizal partner for the particular site for
which it is destined.

Fostering that bond is the mission of Mike Castellano,
researcher with the Pacific Northwest Station and
member of the fundamental FIR team, along with his
colleagues Jim Trappe and Randy Molina. Castellano
focuses on two areas where mycorrhizal associations are

Mycorrhizae formed by Poria terrestris and
Douglas-fir root. Photo courtesy of USDA Forest
Service.
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crucial: clearcuts and nurseries. In nurseries, he seeks to inoculate the soil
(or, in the case of containerized seedlings, the planting medium) with

mycorrhizal fungi that will enhance seedling growth and
survival. Successful inoculation in the nursery, Castellano

"I.-'unce these seedlings were points out, can result in "a reduction in the percentage

planted on a routine site in of culled seedlings," which means "more plantable seed-
lings per linear foot of nursery bed." Sometimes thesouthwest Oregon, survival benefits of mycorrhizae are not apparent until the inocu-

increased 11 percent and lated seedlings are removed from the nursery to the field.

growth increased 34 percent Castellano and his colleagues found that out while
working with Rhizopogon, a fungus that forms mycor-

over 3 years. rhizal associations only with certain conifers. "In the
nursery, inoculation did not increase growth or decrease
the percentage of culls, but once these seedlings were

planted on a routine site in southwest Oregon, survival increased 11 percent
and growth increased 34 percent over 3 years." Such figures go far in
justifying the low cost of nursery inoculationroughly a penny per seed-
ling. And as Castellano observes, in manipulating mycorrhizal fungi, as in
all forestry operations, "the bottom line is economics."

On clearcuts, the task is to discover whether a suitable mycorrhizal
fungus remains after tree removal or whether the site must be planted with
inoculated seedlings. This task involves "digging up some soil, bringing it
into the greenhouse, planting some seeds of Douglas-fir or pine in it, and
then harvesting the seedlings after 6 or 7 months and examining their roots
for mycorrhizae." Such "bioassays" have revealed that slash burning after
clearcutting can diminish the presence of mycorrhizal fungi: "Burning
consumes the organic matterwhere a lot of the propagules are."

Top priority is being given to finding fungi that adapt seedlings to
problem areas such as "droughty sites or those with thin soils or those that
are low in nutrients." Some of these difficult sites contain "clearcuts that
have been planted many, many times and still don't have any trees growing
on them; we've taken them on as a challenge." And others have joined the
fray.

Regenerating Difficult Sites
One group of particularly difficult sites is found on the lands with-

drawn from the timber base in the Medford District of the Bureau of
Land Management. Many have skeletal soils (rock content greater than 30
percent) and slopes of more than 50 percent, and most are covered with
brush (madrone, tanoak, chinkapin, Ceanothus, and manzanita) or a
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mixture of brush and commercial conifers. Ole Helgerson
of the adaptive FIR team is assessing the potential of
these sites to support regeneration when all of the find-
ings of earlier FIR research are applied. "We're planting
Douglas-fir across a range of sites representative of the
environments found on these lands." These sites are par-
ticularly important to the counties involved because they
are part of the old Oregon and California Railroad lands,
and by law 50 percent of the gross timber receipts from
such lands go directly to the counties. "The results of this
study of regeneration potential," Helgerson notes, "will
help determine which of these withdrawn lands can be
returned to the timber base."

According to Helgerson, the key to successful regen-
eration of these sites is proper integration of four steps:
"preparing the site adequately after harvest, having
seedlings of good quality, planting them carefully, and
keeping competing vegetation out for a critical period
(2 to 5 years minimum)." Although these four steps
would apply to reforestation anywhere, "the margin for ____
error is less down here because the environment is '

harsher." Helgerson and his colleagues have been remark- :
ably successful with this four-point strategy. On the fb t

average, he calculates, "survival on our study plots prob-
ably runs about 80 percent." He grants that an actual reforestation opera-
tion might not duplicate these results but that "our studies show the feasible
limit for success with conventional methods."

Another reforestation study in the same area is being conducted by
Peyton (Pete) Owston, a regeneration specialist with the Pacific Northwest
Station and member of the fundamental FIR team, and by Steve Hobbs of
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is on comparing regeneration systems"all the processes
from seed to site." He sees their work as "looking at corn- "The biological reasoning
binations of nursery culture, harvesting techniques, and behind clearcutting
site preparation methods and then letting the land man-
agers decide which combination is best for them." Douglas-fir is that this

The two researchers are currently investigating how
harvesting methodsin this case clearcutting and shel-
terwood cutting (temporarily leaving well-spaced trees
to shelter seedlings on a harvested site) affect the new
stand. As Owston explains, "The biological reasoning

species ti relatively
intolerant of shade; it does
well in full sunlight."
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Preparing site in southwest Oregon for
comparative study of regenerating with Douglas-
fir seedlings after clearcutting and shelterwood
cutting. Half of each area has been burned for
intensive site preparation. Note clearcut but
unburned area (extreme right foreground),
clearcut and burned area (left foreground), and
shelterwood areas (rear). Photo courtesy of

USDA Forest Service.

behind clearcutting Douglas-fir is that this species is
relatively intolerant of shade; it does well in full sunlight."
The economic reasoning is that "clearcutting is a cheaper
way to log in terms of unit area." Shelterwoods are
reputed to be preferable "when the environment is harsh
and the species you want to reforest with needs initial
protection." The drawback of leaving shelterwoods is
that "after the site has been reforested, you have to go
back in and remove the overstory; that's an additional
logging cost, plus you run the risk of damaging many of
the newly planted trees you've worked so hard to
establish."

This comparative study, which also evaluates the
effects of various methods of site preparation, has been
running for 3 yearstoo short a time to draw definitive
conclusions. But Owston can draw some tentative ones:
"We've found nothing in the data that warrants man-
agers departing from the standard clearcutting and
burning common in the Northwest. Seedlings planted on
plots that had been clearcut and burned are performing
better than those on unburned plots or those growing
under shelterwoods." But regardless of which methods
are selected for harvesting and site preparation, con-
ventional wisdom dictates that the land manager must
still contend with competing vegetation as the stand
progresses.

Competing Vegetation: Suppression
or Peaceful Coexistence?

Vegetation that competes with crop trees for growing space, light,
water, and nutrients is under scrutiny by John Tappeiner and Mike
Newton, FRL-based researchers with the fundamental FIR program. "Our
focus," Tappeiner explains, "is on understanding the density and growth
relationships between the shrubs and the conifers"in other words, on
learning at which densities shrub cover is detrimental to conifer growth.
For example, "we're trying to determine how much water is used by
whiteleaf manzanita seedlings at different densities, and how conifers
respond to competition for that resource."



Much of their work centers
around hardwood competitors, par-
ticularly tanoak and madrone. "After
a stand is clearcut or burned, these
two species sprout, and, depending
on their densities, the sprouts can
offer quite a bit of competition to
planted conifers." The problem,
however, does not end with regulat-
ing hardwoods and shrubs. "If you
control these species, something's
going to take their place, usually
forbs and grasses, so we want to find
out how that vegetation relates to
conifer survival and growth, too."

One tool Tappeiner has applied
to measure vegetative competition is
a mathematical one. "Leaf area index
is a value based on the area occupied
by leaves per square meter of ground area. We can determine this index for
the principal shrub and hardwood species on a site and use that value as a
measure of site occupancy or competition." With these indices, foresters
can even predict whether existing competition will present a problem after
a site has been harvested and replanted and whether control measures
(such as herbicides or manual clearing) are in order.

in southwest Oregon, whiteleaf nianzanita competes with planted
ponderosa pine for soil moLsture.

In some instances, of course, the index value may indicate that no
suppression is necessary. "It might suggest to managers that they can
tolerate the anticipated level of competition, or that they
can actually encourage a certain amount of hardwoods
for wildlife and other purposes without appreciably "Leaf area index might
affecting conifer growth." If control can be restricted 1

only to those areas where it is most needed, timber sup- suggest to managers tnat
plies can be assured and associated costs reduced. they can actually encourage

a certain amount of
hardwoods for wildlife and
other purposes without
appreciably affecting
conifer growth."
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COPE: Improving
Productivity of
Coastal Forests

COPE, an acronym for Coastal Oregon Productivity Enhancement, is
a program not yet officially underway. In fact, it is still a gleam in people's
eyes, especially those of George Brown, head of FRL's Department of
Forest Engineering. As he explains, "The purpose of the program is to
provide information that will allow managers of Oregon's coastal forests,
policymakers at several levels, and the general public to better understand
alternatives for fostering the productivity of our coastal forest ecosystems
and, as a consequence, improve the economic base for coastal
communities."

The area Brown refers to comprises roughly 8,800 square miles and
extends "from the crest of the Coast Range to the beach," including about
880 square miles of estuaries and important forest species such as Sitka
spruce, Douglas-fir, and western hemlock. Its streams and estuaries sup-
port "one of our nation's most productive anadromous fisheries"areas

populated by species such as Pacific salmon and steelhead
and cutthroat trout that spend part of their life cycle in
freshwater and part in saltwater. In addition, terrestrial
animals including deer and elk as well as non-game
species abound. Despite these resources, however, coastal
Oregon is in economic difficulty. "It experiences the
highest unemployment rate, the lowest family income,
and the highest rate of outward migration of its young
people of any region of the state." These difficulties are
symptomatic of the economic and land-management
problems that COPE proposes to address.

1

As Brown sees it, the problems involved lend them-
selves to coordinated research. On the broadest scale, the
problem is determining how the total contribution of
these forest-related resourcestimber, water, fisheries,
and wildlifecan be increased. Land management
presents several interrelated problems. First, "we don't
have the technology in hand right now to determine
optimal strategies for forest management under various
owner objectives and resource values." This problem is
compounded by the current curtailment of two timber



production practices in the regionherbicides and controlled burning.
Second, "there are concerns about landslides as a result of forestry prac-
tices." Such concerns have resulted in a moratorium on timber harvests in
the Mapleton Ranger District of the Siuslaw National Forestan action
affecting the disposition of about 100 million board feet of timber per year.
Third, "we don't know enough about managing forests
immediately adjacent to streams, a strip known as the
riparian zone"a zone that is highly productive for There are concerns about
timber but also very important to wildlife and "for regu- landslides as a result oflating the food chain and other biological activities
within the stream." Fourth, "we must learn how to pro- forestry practices.
tect crop-tree seedlings from excessive damage by wildlife
while providing good habitat for important game and
non-game mammals and birds." This issue becomes increasingly important
for management of private forests and well as for determining how much
riparian, old-growth, and other habitat types in federal holdings require
special protection.

These problems are compounded, Brown points out, by the fact that
land managers in the coastal region are operating on "environmentally
sensitive sites." Some soils are prone to landslides, and aquatic life in
streams and estuaries can be disrupted by the sediment landslides produce.
Consequently, all management practices, including timber harvesting,
must be done "in an environmentally acceptable way; and it's going to take
tremendous efficiency to do that and still be cost-effective."

Cost-effectiveness has been uppermost in Brown's mind since the idea
of the COPE program surfaced about 1981. Two factors gave the idea
momentum. "One was that the FIR program was proving successful, and
people on the coast expressed interest in having the same kind of research
effort in their region, where the growth rate for timber is even faster than it
is in southwest Oregon. The second was that we started into a very difficult
economic recession, and coastal Oregon suffered more from that than did
any other region in the state."

Brown subsequently contacted people in the federal, state, and
private sectors about the proposed program and helped draft a problem
analysis. Along the way, he enlisted potential COPE cooperators from
throughout Oregon State University: "People from all the Departments of
the FRL, people from the Departments of Oceanography, General Science,
Civil Engineering, Plant Pathology, Entomology, Range Management,
and Fisheries and Wildlife have expressed great interest in participating
with us." Strengthened funding for research on riparian management
from the 1985 Oregon legislature provided impetus to the initiation of
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COPE. "We'll be conducting this research in cooperation with our col-
leagues in the Department of Fisheries and Wildlife, who received a grant
from the National Science Foundation for similar research. We, together
with the Pacific Northwest Station, hope to mount a joint attack on that
issue."

Stan Gregory, a stream ecologist with the Department of Fisheries
and Wildlife, points out that this attack has already begun. "We're looking
at the interface between the forest and the water, at how physical processes
such as floods and vegetative recovery and succession determine the nature

of streams." He explains that "floods
are nature's cleaning and structuring
devices" which form stream chan-
nels and which keep them from
becoming filled with sediment, an
eventuality that curtails the spawn-
ing of fish. Vegetation along the
stream s margins both provides food-
for fish and controls the amount of
light striking the water; the amount
of sunlight controls the amount of
algae "which strongly influences the- types of organisms that are in the
water." Besides contributing leaves
consumed by streamlife, trees also
provide large woody debris when
they die and fall into the water. This
debris, Gregory says, "is absolutely
critical in steeply falling Northwest
streams because it creates stairsteps;

the food and desirable habitat are packed behind these stairsteps, so that's
where the insects and fish find refuge."

Photo courtesy of Department of Fisheries and Wildlife, Oregon State
University.
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Because of this interdependence of streams and vegetation, Gregory
recommends careful evaluation of the consequences of logging along
streams. "Timber harvest from riparian zones is feasible, but there are
tradeoffs. How much merchantable timber can we take out and still
provide desirable stream habitat? That's one of the things we hope to
address in COPE."

Gregory notes that findings on stream management have also been
forthcoming from fisheries biologists Jim Sedell, Fred Everest, and Gordy
Reeves of the Pacific Northwest Station. One target of their research is
"that portion of the landscape prone to landslides." Surprisingly enough,



"they have found large populations of coho and cutthroat and steelhead in
some areas where landslides have spilled into streams." Gregory, who is
familiar with the work of this Forest Service team, explains that "in those
watersheds with very little gravel, there's very little spawning and rearing
habitat for the fish, and one thing that a landslide does is bring in that
material." Landslides, then, are not always damaging; sometimes they can
"create 'hot spots' in the watershed for fish and invertebrate populations."

Such sharing of findings and cooperation in mission-oriented research
will be crucial to the success of the COPE program. Gregory is optimistic
that such teamwork will be forthcoming. "One of the things we have here
is a group of scientists not only willing but eager to interact, to participate
in interdisciplinary studies, even though they require a lot of time and
energy. We go out of our way to maintain contact and come up with
programs like COPE; it will be, I think, a real bargain for the state." Three
other such bargains, also organized around the interaction of specialists,
are the FRL's research cooperatives.

Research Cooperatives:
Beating the Biological
Competition

Assuring Oregon's future timi
effectively, requires that seedlings ii

outplanted. Such rapid initial growth
its brushy competition and outgrows
Attaining this goal requires the mt
seedlings with the proper genetic
makeup, maintaining the proper
nursery environment for young
seedlings, and properly preparing
planting sites and controlling vege-
tative competition.

Helping Oregon landowners
succeed in each of these efforts is the
mission of three research cooperatives
headquartered in the FRL's Depart-
ment of Forest Science. Conducting
genetic and breeding research on
crop trees is the function of the Pacific

er supplies, and doing so cost-
iake a "fast getaway" after being
ensures that planted stock outstrips

the assaults of its animal predators.
egration of three efforts: selecting
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Northwest Tree Improvement Research Cooperative led by Tom Adams.
Improving the productivity of tree nurseries is the objective of the Nursery
Technology Cooperative led by Mary Duryea. And discovering how to
manage competing vegetation on commercial forestlands is the target of
CRAFTS (Coordinated Research on Alternative Forestry Treatments and
Systems) led by Steve Radosevich.

In each of these groups, cooperative research is funded and conducted
by its members from government and the private sector, all of whom share
the results with each other and the public. The FRL provides leadership
and technical support and draws upon the expertise of other departments
within Oregon State University. Together, they help ensure both a rapid
start for Oregon's next forest and a future supply of timber.
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Research at the Forest Research Laboratory
is supported by numerous contributions from
individuals and organizations. These contributions
range from providing land, materials, manpower,
and financial support to assisting in planning and
technical reviews. We gratefully acknowledge the
valuable contributions during 1983-1985 of the
following individuals and organizations:
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American Cyanamid Company
American Hoechst Corporation
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Arbokem Incorporated
Associated Oregon Loggers
Associated Pulp and Paper Manufacturers
Battelle Institute
Bell, John L.
Bohemia Incorporated
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Bonneville Power Administration
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C and D Lumber Company
Canadian Forestry Service
Caterpillar Tractor Company
CH2M Hill Corporation
Champion International Corporation
Consumers Power Incorporated
Crown Zellerbach Corporation
Curry County
Diamond International
Double Dee Lumber Company

Al

Douglas County
Dow Chemical, USA
D.R. Johnson Lumber Company
Duke University
DuPont de Nemours and Company, E.I.
Duraflake
E.F. Burrill Lumber Company
Empire State Electric Energy Research

Corporation
Evanite Hardboard Incorporated
FMC Corporation
Forest Engineering Incorporated
Frank Lumber Company
Georgia-Pacific Corporation
Herbert Lumber Company
Hoover Universal Incorporated
Industrial Forestry Association
International Flavors and Fragrances
International Paper Company
International Reforestation Suppliers
International Woodworkers of America
ITT Rayonier Incorporated
Jackson County
Jasper Wood Treating Incorporated
John Deere
Josephine County
Kaiser, Henry
Kiamath Studs Incorporated
Kogap Manufacturing Company
Koller Seilbahnen
Koppers Company
Lava Nursery Incorporated
Longview Fibre Corporation



MacMillan Bloedel Limited
Management Planning
McCrae, Kenneth
McFarland and Company
Mead Corporation
Medford Corporation
Melamine Chemicals Incorporated
Menasha Corporation
Monsanto Company
More Logs
Mosser and Associates
National Forest Products Association
Neptune Microfloc Corporation
New York Botanical Garden, The
Northwest Hardwood Association
Oregon State Department of Fish and Wildlife
Oregon State Department of Forestry
Oregon State University

Agricultural Chemistry Department
Botany and Plant Pathology Department
Chemical Engineering Department
Civil Engineering Department
Computer Center
Crop Science Department
Entomology Department
Extension Service
Fisheries and Wildlife Department
Foundation
General Research Fund
Sea Grant Program
Soil Science Department
Statistics Department
Water Resources Research Institute

Oregon State Wildlife Commission
Pacific Power and Light Company
PBI Gordon Incorporated
Permawood International Corporation
Plywood Research Foundation
Portland General Electric Company
Potlatch Corporation
Publishers Paper Company
Reichhold Chemicals Incorporated

Resources for the Future
Rex Timber Incorporated
Robert Dollar Company
Rosboro Lumber Company
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S K P BLICATIONS

Research results find application in many areas as scientists at the
Forest Research Laboratory and their cooperators publish their findings.
Publications issued between July 1, 1983 and June 30, 1985 are grouped
here according to six program areas:
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Evaluation of forest uses, practices, and policies 60
Efficiencies in wood and energy use 69
Product and structure performance 70

Forestry-related publications resulting from other Oregon State
University research begin on page 76. The lists include publications
sponsored by the Forest Research Laboratory, those funded by grants from
public and private agencies or other departments of the University, and
those representing unsponsored research.

Source of 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
University. Where no University source exists,
reprints may be requested directly from the
journal, publisher, or agency stated in the
citation.



Forest
Regeneration

Alvarez, I.E., and R.G. Linderman. 1983. Effects of
ethylene and fungicide dips during cold storage on
root regeneration and survival of western conifers
and their mycorrhizal fungi. Canadian Journal of
Forest Research 13:962-971.
For plant pathologists and forest regeneration specialists.
Ethylene treatment resulted in increased survival, apical
bud burst, and new root formation in the greenhouse if
roots had not been washed or dipped in fungicide. None
of the gas storage or root treatments greatly affected field
survival.

Alvarez, I.F., and J.M. Trappe. 1983. Effects of
application rate and cold soaking pretreatment of
Pisolithus spores on effectiveness as nursery inoculum
on western conifers. Canadian Journal of Forest
Research 13:533-537.
For forest regeneration specialists and ecologists. In
experiments with ponderosa pine, Douglas-fir, and Shasta
red and white fir seedlings, cold-wet pretreatment did not
affect spore efficiency as inoculum. Higher concentrations
of spores than are used in nursery inoculations were needed
to induce increased growth and rnycorrhiza formation of
Douglas-fir than ponderosa pine.

Conard, S.C., and W.H. Emmingham. 1983.
Herbicides for shrub control on forest sites in
northeastern Oregon and northern Idaho. Forest
Research Laboratory, Oregon State University.
Special Publication 5. 7 p.

Conard, S.G., and W.H. Emmingham. 1984.
Herbicides for brush and fern control on forest sites
in western Oregon and Washington. Forest Research
Laboratory, Oregon State University. Special
Publication 8. 8 p.

Conard, S.C., and W.H. Emmingham. 1984.
Herbicides for clump and stem treatment of weed
trees and shrubs in Oregon and Washington. Forest
Research Laboratory, Oregon State University.
Special Publication 9. 8 p.

Conard, S.C., and W.H. Emmingham. 1984.
Herbicides for forest brush control in southwestern
Oregon. Forest Research Laboratory, Oregon State
University. Special Publication 6. 7 p.

Conard, S.C., and W.H. Emmingham. 1984.
Herbicides for grass and herbaceous weed control in
Oregon and Washington. Forest Research
Laboratory, Oregon State University. Special
Publication 7. 8 p.
For land managers, foresters, range managers, and
herbicide applicators. This series of supplements to existing
information on the effects of herbicides in a variety of
situations in the Pacific Northwest is intended to assist
foresters in selecting appropriate herbicides.

deCalesta, D.S. 1983. Controlling pocket gopher
damage to agricultural crops. Oregon State University
Extension Service. Extension Circular 117. 4 p.
For ranchers and extension agents. Discusses various
techniques for controlling damages by pocket gophers.

deCalesta, D.S. 1983. Elkcontrol of damages to
agricultural and forestry. P. D-35 to D-44 in
Handbook on Prevention and Control of Animal
Damage. University of Nebraska, Lincoln, Nebraska.
For forest and wildlife biologists. Techniques for controlling
damages by elk to tree seedlings and agricultural crops
with cost-benefit analysis of various control techniques.

Duryea, M.L. 1984. Nursery cultural practices: impacts
on seedling quality. P. 143-164 in Forest Nursery
Manual: Production of Bareroot Seedlings. M.L.
Duryea and T.D. Landis, eds. Martinus Nijhoff/Dr
W. Junk Publishers, The Hague/Boston/Lancaster
for Forest Research Laboratory, Oregon State
University. (Reprints of this chapter available from
For. Res. Lab.; manual available at $39.50 from
Forestry Business Office, College of Forestry, Oregon
State University)
For nursery managers and regeneration specialists. Better
understanding and implementation of nursery cultural
practices to improve seedling quality will enable better
matching of seedlings to forest sites, reducing the chance
of regeneration delay and improving future growth of
forest stands. This paper reviews a number of important
cultural practices and the ways in which they affect
indicators of seedling quality and, ultimately, field
performance.

Duryea, M.L. 1985. Evaluating seedling quality:
importance to reforestation. P. 1-4 in Proceedings,
Evaluating Seedling Quality: Principles, Procedures,
and Predictive Abilities of Major Tests. M.L. Duryea,
ed. Forest Research Laboratory, Oregon State
University. (Reprints of this chapter available from
For. Res. Lab.; proceedings available at $9.00 plus
$1.50 postage from Forestry Business Office, College
of Forestry, Oregon State University)

41



For forest regeneration specialists. Improved evaluation
of seedling quality will permit better predictions of
performance and also improve production and handling
practices.

Duryea, M.L., and T.D. Landis. 1984. Development
of the forest nursery manual: a synthesis of current
practices and research. P. 3-5 in Forest Nursery
Manual: Production of Bareroot Seedlings. M.L.
Duryea and T.D. Landis, eds. Martinus Nijhoff/Dr
W. Junk Publishers, The Hague/Boston/Lancaster
for Forest Research Laboratory, Oregon State
University. (Reprints of this chapter available from
For. Res. Lab.; manual available at $39.50 from
Forestry Business Office, College of Forestry, Oregon
State University)
For nursery managers and regeneration specialists. This
paper describes the development of the Forest Nursery
Manual. An in-depth survey was taken of 21 bareroot
nurseries and 8 seed-processing plants to gather
information, which was interpreted and incorporated into
chapters written by leading scientists and nursery managers
and subsequently reviewed by the 250 participants in the
1982 Bareroot Nursery Technology Workshop.

Duryea, M.L., and K.M. McClain. 1984. 5. Altering
seedling physiology to improve reforestation success.
P. 78-114 in Seedling Physiology and Reforestation
Success. M.L. Duryea and G.N. Brown, eds.
Martinus Nijhoff/Dr W. Junk Publishers, Dordrecht/
Boston/London. (For. Res. Lab.)
For nursery managers and regeneration foresters. Three
major elements of seedling physiologyfrost hardiness,
mineral nutrition, and carbohydrate reservesare reviewed
to illustrate how they are affected by nursery cultural
practices and, in turn, their impact on field survival and
growth. Frost hardiness can be increased by adopting a
moisture stress regime and fertilization at appropriate
times. The effects of nitrogen and phosphorus fertilizer,
varying seedbed density, and cold storage are evaluated.

Foster, G.S., R.K. Campbell, and W.T. Adams. 1984.
Heritability, gain, and C effects in rooting of western
hemlock cuttings. Canadian Journal of Forest
Research 14:628-638.
For plant physiologists and forest geneticists. Analysis for
five rooting traits of western hemlock demonstrated that
clonal variation was due to both genetic and C effects.
The potential bias to genotypic values of clones owing to
C effects was significant, but heritability and gain estimates
were only slightly biased.

Foster, G.S., R.K. Campbell, and W.T. Adams. 1985.
Clonal selection prospects in western hemlock
combining rooting traits with juvenile height growth.
Canadian Journal of Forest Research 15:488-493.
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For plant physiologists and forest geneticists. Both C effects
and genotype account for significant proportions of
first-year seedling height of western hemlock rooted
cuttings. A selection index is used to explore the effects
of combined selection for rooting ability and seedling
height.

Helgerson, O.T., S.D. Hobbs, J.W. Mann, D.H.
McNabb, and S.D. Tesch. 1984. Forestry Intensified
Research: solving forest management problems with
research and education. P. 260 in Agronomy
Abstracts, 1984 Annual Meeting, American Society
of Agronomy, Las Vegas, Nevada. (Abstr.)
For foresters and research foresters. Describes the research
and education programs used by the Forestry Intensified
Research (FIR) Program to solve reforestation and other
forest management problems in southwest Oregon.

Hobbs, S.D. 1984. Application of research-based
information to reforestation problems: an
interdisciplinary approach. P. 69-73 in Technology
Transfer in Forestry. Forestry Commission
Bulletin 61. HMSO Books/Bernan Associates,
Lanham, Maryland.
For forestry research, education, and Extension Service
administrators. A Forestry Intensified Research (FIR)
Program was developed in 1978 by the Pacific Northwest
Forest and Range Experiment Station and the School of
Forestry at Oregon State University as a result of severe
reforestation problems in southwest Oregon. A two-phase
program was designed to intensify basic biological research
and to better utilize existing information and more
effectively transfer technology in the problem area.

Hobbs, S.D. 1984. 9. The influence of species and
stocktype selection on stand establishment: an
ecophysiological perspective. P. 179-224 in Seedling
Physiology and Reforestation Success. M. L. Duryea
and G.N. Brown, eds. Martinus Nijhoff/Dr W. Junk
Publishers, Dordrecht/Boston/London.
For reforestation silviculturists, nursery managers, and
forest scientists. Physiological and morphological
characteristics important for adequate seedling performance
under various types of environmental stress are discussed
with emphasis on harsh-site reforestation. A conceptual
model for the selection of species and stocktypes best
adapted to specific site conditions is also presented.

Hobbs, S.D., J.C. Gordon, and G.W. Brown. 1983.
Research and technology transfer in southwest
Oregon. Journal of Forestry 81(8):534-536. (For.
Res. Lab.)
For foresters, Extension foresters, and forest researchers.
An introduction to the Forestry Intensified Research (FIR)
Program, a cooperative effort to intensify research and
technology transfer, developed to address severe
reforestation problems in southwest Oregon.



Hobbs, S.D., and R.D. Iverson. 1984. Matching
Douglas-fir seedling morphological characteristics
to site conditions. P. 34 in Proceedings, 1982 Western
Forestry Conference. Western Forestry and
Conservation Association Conference, Portland,
Oregon.
For reforestation silviculturists and nursery managers.
Newly planted Douglas-fir seedlings are subject to a wide
variety of potentially fatal environmental stressesboth
abiotic and biotic. A crucial step in the process of matching
seedling morphology to site conditions is to identify the
potential primary cause of mortality or growth reduction.

Hobbs, S.D., and K.A. Wearstler, Jr. 1983. Performance
of three Douglas-fir stocktypes on a skeletal soil.
Tree Planters' Notes 34(3):11-14. (FIR, Medford)
For silviculturists, regeneration researchers, and foresters.
The survival .and growth of three different Douglas-fir
stocktypes were examined 2 years after planting on a steep,
droughty skeletal soil in southwest Oregon.
Container-grown 1-0 plugs and plug-i bareroot seedlings
survived at significantly higher rates than 2-0 bareroot
seedlings. Differences in height and diameter growth
between stocktypes were not significant, however.

Holbo, H.R., S.W. Childs, and D.H. McNabb. 1985.
Solar radiation at seedling sites below partial
canopies. Forest Ecology and Management
10:115-124. (For. Res. Lab.)
For ecophysiologists, forest meteorologists, and
silviculturists. This paper discusses two major effects of
overstory canopies which may influence seedling
microclimate: average daily radiation delivery to a site
and shorter periods of full sun and shade events at specific
points under a canopy.

Holt, J.S., S.R. Radosevich, and W.L. Graves. 1985.
Long-term effects on vegetation of herbicide
treatments in chaparral. Weed Science 33:353-357.
For forest owners and planners. Field studies were
established to evaluate several herbicides for the control of
chamise and redshank chamise. Results document the
effectiveness of glyphosate in killing the underground
root-crown of chamise but not of redshank chamise.

Howard, K.M., and M. Newton. 1984. Overtopping
by successional coast-range vegetation slows
Douglas-fir seedlings. Journal of Forestry
82(3):178-180. (For. Res. Lab.)
For forest managers and nursery personnel. Douglas-fir
seedlings which were overtopped by competing vegetation
were found to be smaller and to grow more slowly than
unshaded seedlings, though ground cover and vegetation
encroaching from the side did not affect the seedlings.

Joly, R.J. 1985. Techniques for determining seedling
water status and their effectiveness in assessing stress.
P. 17-28 in Proceedings, Evaluating Seedling Quality:
Principles, Procedures, and Predictive Abilities of
Major Tests. M.L. Duryea, ed. Forest Research
Laboratory, Oregon State University. (Proceedings
available at $9.00 plus $1.50 postage from Forestry
Business Office, College of Forestry, Oregon State
University)
For plant physiologists and forest regeneration specialists.
Techniques for measuring plant water status are discussed,
and a new method of detecting membrane damage in
shoots is presented.

Knapp, W.H., T.C. Turpin, and J.H. Beuter. 1984.
Vegetation control for Douglas-fir regeneration on
the Siuslaw National Forest: a decision analysis.
Journal of Forestry 82(3): 168-173. (For. Res. Lab.)
For those interested in the results of vegetation control by
chemical and manual methods. Decision-tree analysis based
on records from 324 plantations on the Siuslaw National
Forest compares mean annual increment and present net
worth for the various methods.

Lavender, D.P. 1984. Plant physiology and nursery
environment: interactions affecting seedling growth.
P. 133-141 in Forest Nursery Manual: Production of
Bareroot Seedlings. M.L. Duryea and T.D. Landis,
eds. Martinus Nijhoff/Dr W. Junk Publishers, The
Hague/Boston/Lancaster for Forest Research
Laboratory, Oregon State University. (Manual
available at $39.50 from Forestry Business Office,
College of Forestry, Oregon State University)
For nursery managers. Nursery managers should aim at
keying their cultivation schedules to both environmental
conditions and endogenous seedling physiology to ensure
production of high-quality seedlings.

Lavender, D.P. 1985. Bud dormancy. P. 7-15 in
Proceedings, Evaluating Seedling Quality: Principles,
Procedures, and Predictive Abilities of Major Tests.
M.L. Duryea, ed. Forest Research Laboratory,
Oregon State University. (Proceedings available at
$9.00 plus $1.50 postage from Forestry Business
Office, College of Forestry, Oregon State University)
For plant physiologists and forest regeneration specialists.
Discusses various methods of defining and assessing
dormancy of tree buds.

Lavender, D.P., and M. Newton. 1985. Forest
regeneration and forest health. P. 215-236 in Impacts
de l'Homme sur la Forêt, Symposium IUFRO.
Institut National de la Recherche Agronomique,
Paris, France. (For. Res. Lab.)



For silviculturists and regeneration foresters. This paper
focuses on how regeneration strategies lead to predictable
long-term outcomes and how specific methods that steer
forest development may deliberately or inadvertently
influence forest health.

Lavender, D.P., and S.G. Stafford. 1985. Douglas-fir
seedlings: some factors affecting chilling requirement,
bud activity, and new foliage production. Canadian
Journal of Forest Research 15:309-312. (For. Res.
Lab.)
For silviculturists, foresters, physiologists, and nursery
managers. Experiments testing chilling requirements, bud
activity, and new foliage production are discussed for
Douglas-fir seedlings.

Marshall, J.D. 1985. Carbohydrate status as a measure
of seedling quality. P. 49-58 in Proceedings,
Evaluating Seedling Quality: Principles, Procedures,
and Predictive Abilities of Major Tests. M.L. Duryea,
ed. Forest Research Laboratory, Oregon State
University. (Proceedings available at $9.00 plus $1.50
postage from Forestry Business Office, College of
Forestry, Oregon State University)
For plant physiologists and forest regeneration specialists.
The need for plants to have carbohydrate reserves is
discussed, as is the measurement of these reserves.

Matschke, G.H., D.S. deCalesta, and J.D. Harder.
1984. Crop damage and control. P. 647-654 in The
White-Tailed Deer: Ecology and Management.
Stackpole Books, Harrisburg, Pennsylvania.
For wildlife biologists/managers. Review of various control
methods for alleviating forest and agricultural crop damage
caused by white-tailed deer.

McCreary, D.D., and M.L. Duryea. 1985. OSU vigor
test: principles, procedures, and predictive ability.
P. 85-92 in Proceedings, Evaluating Seedling Quality:
Principles, Procedures, and Predictive Abilities of
Major Tests. M.L. Duryea, ed. Forest Research
Laboratory, Oregon State University. (Reprints of
this chapter available from For. Res. Lab.;
proceedings available at $9.00 plus $1.50 postage
from Forestry Business Office, College of Forestry,
Oregon State University)
For forest regeneration specialists. A vigor test for planting
stock is described. Preliminary results from two recent
studies indicate that there is a highly significant correlation
between field performance and test results.

Newton, M. 1984. Vegetation management in
plantations of the Pacific Northwest. P. 250-257 in
Forest Resources Managementthe Influence of
Policy and Law, Proceedings, International Forest
Congress. Quebec, Canada. (For. Res. Lab.)

For forest owners and managers. Vegetation is managed
on most cutover lands in the Pacific Northwest by herbicides
and fire, with some use of hand and machine methods.
This paper provides data from practices being used to
handle problems and examples of how these tools can be
used for improving other resource values.

Newton, M., and D.E. White. 1985. Natural and
artificial regeneration of whiteleaf manzanita in
competition studies. Forest Research Laboratory,
Oregon State University. Research Note 78. 4 p.
For regeneration foresters, forest ecologists, and research
workers. A uniform stocking of manzanita can be achieved
by transplanting natural seedlings and controlling weeds
with a minimum amount of herbicides. However, residual
herbicides in the soil may have decreased the survival of
transplanted seedlings.

Paley, S.M., and S.R. Radosevich. 1984. Effect of
physiological status and growth of ponderosa pine
(Pinus ponderosa) and greenleaf manzanita
(Arctostaphylos patula) on herbicide selectivity. Weed
Science 32:395-402. (For. Res. Lab.)
For forest managers and herbicide applicators. The
effectiveness of herbicides used to reduce competition to
newly planted conifers depends on their ability to selectively
damage shrubs and not the crop trees, and the timing of
herbicide application can be crucial. This paper investigates
the relationship of herbicide damage to the growth rate
and physiological status of ponderosa pine and an associated
shrub species and suggests when the highest herbicide
selectivity occurs.

Parke, J.L., R.G. Linderman, andJ.M. Trappe. 1983.
Effect of root zone temperature on ectomycorrhiza
and vesicular-arbuscular mycorrhiza formation in
disturbed and undisturbed forest soils of southwest
Oregon. Canadian Journal of Forest Research
13:657-665.
For regeneration specialists and mycologists. Maximum
formation of both ectomycorrhizae and vesicular-arbuscular
mycorrhizae occurred at 18.5° to 24°C in soils from all
sampled sites in southwest Oregon. The ability of native
mycorrhizal fungi to grow at low temperatures contributes
to the survival of outplanted seedlings.

Parke,J.L., R.G. Linderman, andJ.M. Trappe. 1983.
Effects of forest litter on mycorrhiza development
and growth of Douglas-fir and western red cedar
seedlings. Canadian Journal of Forest Research
13:666-671.
For regeneration specialists and mycologists. Litter and
humus were found to include inoculum of both
vesicular-arbuscular and ectomycorrhizal fungi. Litter
amendment usually enhanced growth of host seedlings,
but growth enhancement could not be fully attributed to
addition of mycorrhizal inoculum or nutrients provided
by litter.



Petersen, T.D., and M. Newton. 1985. Growth of
Douglas-fir following control of snowbrush and
herbaceous vegetation in Oregon. Down to Earth
41(1):21-25. (For. Res. Lab.)
For regeneration foresters and ecologists. This study showed
that the best growth response of Douglas-fir occurred
with complete control of competing vegetation. Brushfield
prevention from the time of planting is preferable for
maximum tree growth, and release treatment should be
directed toward both shrubs and herbaceous weeds at an
early age.

Pilz, D.P., and D.A. Perry. 1984. Impact of clearcutting
and slash burning on ectomycorrhizal associations
of Douglas-fir seedlings. Canadian Journal of Forest
Research 14:94-100. (For. Res. Lab.)
For research foresters, In the Oregon Cascades, total
ectomycorrhizal formation was greater on Douglas-fir
seedlings grown in 1-year-old clearcuts than in adjacent
undisturbed forest; this was probably an effect of greater
light levels in the clearcuts. Soils from clearcut and
undisturbed forest produced the same number of total
mycorrhizae on seedlings, but mycorrhizal diversity was
greater in undisturbed soils.

Radosevich, S.R. 1984. Interferences between greenleaf
manzanita (Arctostaphylos patula) and ponderosa pine
(Pinus ponderosa). P. 259-270 in Seedling Physiology
and Reforestation Success. M.L. Duryea and G.N.
Brown, eds. Martinus Nijhoff/Dr W. Junk Publishers,
Dordrecht/Boston/London.
For regeneration foresters. A substitutive experiment
examined the interaction between seedling ponderosa pine
and sprouting greenleaf manzanita. The importance of
total plant density, proportions between species, and their
spatial relationships were considered,

Smith, D.B., and W.T. Adams. 1983. Measuring pollen
contamination in clonal seed orchards with the aid
of genetic markers. P. 69-77 in Proceedings, 17th
Southern Forest Tree Improvement Conference,
Athens, Georgia. (Available from National Technical
Information Service, Springfield, Virginia)
For forest geneticists and seed orchard managers. A
multilocus genetic marker (allozyme) technique for
estimating pollen contamination from non-orchard pollen
sources is described and illustrated with data from a
Douglas-fir orchard in western Oregon.

Vance, N.C., and S.W. Running. 1985. Light reduction
and moisture stress: effects on growth and water
relations of western larch seedlings. Canadian Journal
of Forest Research 15:72-77. (For. Res. Lab.)
For forest tree physiologists, tree nursery specialists, and
plant scientists. This study demonstrates the effect of
shading and moisture stress cycling treatments on the

water relations and morphology of greenhouse-grown
western larch seedlings.

Vanderwaal, J.A., and H.R. Holbo. 1984. Needle-air
temperature differences of Douglas-fir seedlings and
relation to microclimate. Forest Science
30(3):635-644. (For. Res. Lab.)
For forest scientists. Summertime needle temperatures of
seedlings remained within 3°C of air temperature, far
lower than reported by others. The variation in air-needle
temperature differences is discussed in the context of
seedling microclimate influences, which also provide an
analytical basis for the observed thermal responses.

Walstad, J.D., and D.H. Gjerstad. 1984. Concepts of
forest vegetation management. P. 21-24 in Integrated
Forest Pest Management Symposium Proceedings.
Center for Continuing Education, University of
Georgia, Athens, Georgia.
For foresters, forest resource managers, and specialists in
integrated pest management. This paper defines the term
"forest vegetation management" and outlines the basic
concepts pertinent to this emerging discipline in forest
management.

Walstad, J.D., and S.D. Hobbs. 1984. FIR Program:
reforestation research in southwest Oregon. USDA
Forest Service, Pacific Northwest Forest and Range
Experiment Station, Portland, Oregon. 8 p.
For foresters, forest resource managers, and reforestation
specialists. This pictorial brochure describes the FIR
(Forestry Intensified Research) program, which is directed
at solving the reforestation and stand management problems
in southwest Oregon.

Warren, W.E., M. Vomocil, M. Newton, and D. Belz.
1984. Control of bigleaf maple and associated
hardwoods in conifer forests with Garlon 3A. Down
to Earth 40(2):8-12. (For. Res. Lab.)
For forest owners and planners. Several hardwood species,
particularly bigleaf maple, are serious competitors of conifer
forests in the Pacific Northwest. This paper discusses the
results of experiments conducted at several sites to compare
trunk injection applications of Garlon 3A with Tordon 101
Mixture and other herbicides for effectiveness in controlling
hardwoods.

White, D.E., and M. Newton. 1984. Glyphosate and
hexazinone mixtures: effects on weeds and
Douglas-fir transplants. Forest Research
Laboratory, Oregon State University. Research
Note 76. 5 p.
For foresters and herbicide applicators. A study of the
effects of liquid and solid formulations of hexazinone
separately and in combination with glyphosate on
Douglas-fir transplants and accompanying weed species.



Zaerr, J.B. 1985. The role of biochemical measurements
in evaluating vigor. P. 137-141 in Proceedings,
Evaluating Seedling Quality: Principles, Procedures,
and Predictive Abilities of Major Tests. M.L. Duryea,
ed. Forest Research Laboratory, Oregon State
University. (Proceedings available at $9.00 plus $1.50
postage from Forestry Business Office, College of
Forestry, Oregon State University)
For plant physiologists and forest regeneration specialists.
Plant growth regulators (hormones) are unlikely to prove
effective indicators of vigor. Abscisic acid is the only one
that currently shows promise for this purpose.

Forest Ecology,
Culture, and
Productivity

Adams, P.W., and R.C. Sidle. 1984. Soil fertility and
rooting sites in mass movement areas in southeast
Alaska. P. 301 in Proceedings, IUFRO Symposium
on Effects of Forest Land Use on Erosion and Slope
Stability. Environment and Policy Institute,
East-West Center, University of Hawaii, Honolulu,
Hawaii.
For soil scientists, reforestation specialists, and land
managers. Recent debris from avalanches and flows were
examined in order to characterize soil conditions that
could affect establishment and growth of vegetation in
these areas.

Adams, W.T. 1983. Application of isozymes in tree
breeding. P. 381-400 in Isozymes in Plant Genetics
and Breeding. Part A. Elsevier Science Publishers
B.V., Amsterdam. (For. Res. Lab.)
For plant scientists, geneticists, and forest geneticists. The
advantages of isozymes as genetic markers in tree breeding
research and practice are discussed and illustrated with
examples of their application.

Alaback, P.B. 1984. Plant succession following logging
in the Sitka spruce-western hemlock forests of
southeast Alaska: implications for management.
USDA Forest Service, Pacific Northwest Forest and
Range Experiment Station, Portland, Oregon.
General Technical Report PNW- 173.
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For ecologists, wildlife biologists, and forest managers. A
review of studies conducted thus far in southeast Alaska
on the ecology of plant succession. Some of the short and
long-term applications are discussed, as are some of the
possible solutions to reduced deer forage in post-canopy
closure second-growth stands.

Binkley, D. 1984. Does frest removal increase rates of
decomposition and nitrogen release? Forest Ecology
and Management 8:229-233.
For forest ecologists. Cellulose weight loss was no greater
in clearcut than in uncut sites at the forest floor interface
of litter and fragmented layers, but it was 3-5 times greater
at the interface of fragmented and humified layers and at
the interface of the humified layer and mineral soil.
Resin-based estimates of nitrogen availability were
7 -20 times greater in clearcut sites.

Binkley, D. 1984. Douglas-fir stem growth per unit of
leaf area increased by interplanted Sitka alder and
red alder. Forest Science 30(1):259-263.
For forest ecologists and managers. Increased stem growth
per unit of leaf area in the presence of alders resulted from
both greater net photosynthetic rates and a shift in
within-tree photosynth ate allocation.

Binkley, D. 1984. Ion exchange resin bags: factors
affecting estimates of nitrogen availability. Soil
Science Society of America Journal 48(5): 1181-1184.
For forest managers and biologists. Its sensitivity to ion
mobility and transport makes the resin bag method
useful for field estimation of N availability when both
mineralization and transport are of interest. However, it
is not likely to provide quantitative estimates of N
mineralization budgets.

Binkley, D., and S. Greene. 1983. Production in
mixtures of conifers and red alder: the importance
of site fertility and stand age. P. 112-117 in IUFRO
Symposium on Forest Site and Continuous
Productivity. USDA Forest Service, Pacific Northwest
Forest and Range Experiment Station, Portland,
Oregon. General Technical Report PNW-163.
For forest researchers and managers. Red alder, a source
of biologically fixed nitrogen, can enhance site fertility
and the growth of interplanted conifers. On infertile sites,
mixed alder/conifer stands had greatly increased rates of
ecosystem production; gains in conifer production occurred
after age 30 when conifer dominance developed. On fertile
sites, mixed stand productivity did not exceed that of pure
conifer stands; conifer production was impaired throughout
stand development.

Binkley, D., J.D. Lousier, and K. Cromack, Jr. 1984.
Ecosystem effects of Sitka alder in a Douglas-fir
plantation. Forest Science 30(1) :26-35.



For forest managers and biologists. Moderate rates of
nitrogen fixation by shrubby Sitka alder increased the N
content of a Douglas-fir plantation by almost 700 kg/ha.
At age 23, the rate of stem growth of Douglas-fir trees was
40 percent greater with Sitka alder than without. This
alder species offers an attractive alternative to more
competitive red alder for nitrogen fixation in conifer stands.

Binkley, D., and P. Matson. 1983. Ion exchange resin
bag method for assessing forest soil nitrogen
availability. Soil Science Society of America Journal
47:1050-1052.
For soil scientists. A new method of assessing availability
of forest soil nitrogen was tested. Under greenhouse
conditions, ion exchange resin bags correlated well with
nitrogen uptake by Douglas-fir seedlings. The method
also appears sensitive to field conditions not assessed by
current techniques.

Binkley, D., and P. Reid. 1984. Long-term responses
of stem growth and leaf area to thinning and
fertilization in a Douglas-fir plantation. Canadian
Journal of Forest Research 14:656-660. (For. Res.
Lab.)
For forest managers and silviculturists. Fifteen to twenty
years after thinning, leaf area of thinned stands was less
than that of unthinned stands. However, stem growth per
unit of leaf area increased; thus, no differences occurred
in stem growth per hectare. Fertilization increased stand
leaf area and stem growth per unit of leaf area and more
than doubled stem growth per hectare.

Binkley, D., P. Sollins, and W.B. McGill. 1985. Natural
abundance of nitrogen-iS as a tool for tracing
alder-fixed nitrogen. Soil Science Society of America
Journal 49(2):444-447.
For soil scientists and ecosystem analysis researchers. The
ratio of "N to '4N often differs between various pools of
nitrogen in forests. This experiment tested the hypothesis
that these ratios could be used to estimate the amount of
nitrogen that conifers obtained from nitrogen fixation by
alders. Some interesting patterns were found, but the
method was not suited to tracing the movement of
alder-fixed nitrogen.

Bormann, B. T. 1983. Ecological implications of
phytochrome-mediated seed germination in red alder.
Forest Science 29(4):734-738. (For. Res. Lab.)
For forest biologists. Germination of red alder was strongly
inhibited under conditions simulating seed burial and the
presence of a vegetative canopy, a result suggesting that
control of soil disturbance and existing canopies may be
useful tools for establishment or control of red alder.

Bormann, B.T., and J.C. Gordon. 1984. Stand density
effects in young red alder plantations: productivity,
photosynthate partitioning, and nitrogen fixation.
Ecology 65(2) :394-402.
For forest ecologists. Red alders in low-density stands had
the highest mass, volume, and surface-area components,
as well as N, fixation. The stands of highest density had
the highest wood volume, bole and total aboveground dry
mass, and net bole production per unit area.

Cantara, G.M. 1983. Giving increment borers a new
lease on life. Forest Industries 110(7):38-39.
For field foresters and technicians. Methods are outlined
for sharpening, repairing, and using borers.

Carpenter, C.V., L. Robertson, J.C. Gordon, and D.A.
Perry. 1984. The effect of four new Frankia isolates
on growth and nitrogenase activity of clones of Alnus
rubra and Alnus sinuata. Canadian Journal of Forest
Research 14:701-706.
For researchers. Frankia isolated from alder trees in Oregon
and British Columbia differed in their ability to nodulate
and fix nitrogen; however, differences were not attributable
to locale or tree species from which they were isolated.
Apparently, populations of Frankia are genetically diverse.
There was also significant interaction between alder clone
and Frankia isolate.

Ching, T.M., P.A. Monaco, and K.K. Ching. 1983.
Energy status and cytochromes in isolated endophytic
vesicle clusters of red alder root nodules. Canadian
Journal of Forest Research 13(5):921-928. (For. Res.
Lab.)
For students, teachers, research workers, administrators,
and policymakers interested in biological nitrogen fixation,
especially in forests. The isolation of nitrogen-fixing
microorganisms in red alder nodules is described in detail,
and the energy requirements and suppliers are identified.

Fennimore, S.A., L.W. Mitich, and S.R. Radosevich.
1984. Interference among bean (Pha.seolus vulgaris),
barnyardgrass (Echinoch!oa crus-ga!li), and black
nightshade (Solanum nigrum). Weed Science
32:336-342.
For agricultural researchers. The interference between
dry bean (Phaseolus vulgaris L. var. Red Kidney), black
nightshade (Solanum nigrum), and barnyardgrass
(Echinochloa crus-galli) was examined in replacement series
and Diallel experiments. Results of laboratory and field
studies are reported.

Fogel, R., and G. Hunt. 1983. Contribution of
mycorrhizae and soil fungi to nutrient cycling in a
Douglas-fir ecosystem. Canadian Journal of Forest
Research 13:219-232.



For botanists, foresters, mycologists, and ecologists.
Allocation of above- and belowground nutrients was
measured in a young Douglas-fir stand.

Gholz, H.L., G.M. Hawk, A. Campbell, K. Cromack,
Jr., and A.T. Brown. 1985. Early vegetation recovery
and element cycles on a clear-cut watershed in
western Oregon. Canadian Journal of Forest Research
15:400-409. (For. Res. Lab.)
For forest ecologists and silviculturists. Aboveground
biomass and leaf area, net primary production, and nutrient
cycling through vegetation were studied for 3 years after
clear-cutting (stems only) of a 10.24-ha watershed in the
Oregon Cascade Mountains. The proportion of elements
redistributed internally by vegetation was low and the
amount of nutrients in flux through vegetation, atmosphere,
and stream was small in comparison to the amount lost in
the removal of tree stems.

Gill, R.S., and D.P. Lavender. 1983. Urea fertilization:
effects on primary root mortality and mycorrhizal
development of young-growth western hemlock.
Forest Science 29(4):751-780. (For. Res. Lab.)
For silviculturists, foresters, and tree physiologists. Urea
fertilization of hemlock stands was found to increase
mortality of mycorrhizae and change relative populations
of mycorrhizal types. The magnitude of this
fertilizer-induced mortality varied among stands as a
function of vertical distribution of mycorrhizal numbers
and types. Thus, the differential growth among hemlock
stands after nitrogen fertilization may be due, at least in
part, to differences in hemlock's primary roots,

Gill, R.S., and D.P. Lavender. 1983. Urea fertilization
and foliar nutrient composition of western hemlock
(Tsuga heterophy1Ii (Raf.) Sarg.). Forest Ecology
and Management 6:333-341.
For tree physiologists, foresters, and soil scientists. Foliar
mineral contents of hemlock stands were studied to
determine the effect of urea fertilization on foliar nutrients.
The results demonstrate that mineral concentrations vary
among foliar ages, classes, stands, and zones. The poor
response of coastal stands to urea fertilization is probably
due to further reduction in already low foliar levels of
essential nutrients other than nitrogen.

Gordon, J.C. 1983. Silvicultural systems and biological
nitrogen fixation. P. 1-6 in Biological Nitrogen
Fixation in Forest Ecosystems: Foundations and
Applications. Martinus Nijhoff/Dr W. Junk, The
Hague/Boston.
For foresters, land managers, and silviculturists. A
discussion of nitrogen fixation as a silvicultural tool,
emphasizing, but not limited to, systems with wood
production as their objective. Options currently available
to silviculturists are described, and the advantages and
disadvantages of biological nitrogen fixation are outlined.

Graham, J.N., J.F. Bell, and F.R. Herman. 1985.
Response of Sitka spruce and western hemlock to
commercial thinning. USDA Forest Service, Pacific
Northwest Forest and Range Experiment Station,
Portland, Oregon. Research Paper PNW-334. 17 p.
For foresters and silviculturists. Light commercial thinning
in 100-year-old, well-stocked, mixed stands of western
hemlock and Sitka spruce at Cascade Head Experimental
Forest produced no consistent growth and yield responses
related to thinning intensity. Mortality for all causes except
windfall was generally less for thinned stands than for
unthinned stands. Losses from windfall appear to be related
more to location than to thinning.

Graham, J.S., and S.W. Running. 1984. Relative control
of air temperature and water status on seasonal
transpiration of Pinus contorta. Canadian Journal of
Forest Research 14(6):833-838. (For. Res. Lab.)
For forest ecologists and tree physiologists. Spring and
summer trends in leaf conductance and transpiration were
followed for several interior Northwest lodgepole pine
saplings. Temperature patterns influenced spring responses,
while water stress affected summer responses. Computer
simulation aided data interpretation.

Hanley, T.A., F.L. Bunnell, E.E. Starkey, S.K.
Stevenson, and A.S. Harestad. 1984. Habitat
relationships of ccrvidae (deer) in old-growth forests.
P. 361-367 in New Forests for a Changing World,
Proceedings, 1983 SAF National Convention,
Portland, Oregon. (SAF, Washington, D.C.)
For wildlife managers and researchers. Black-tailed deer,
Roosevelt elk, and woodland caribou sometimes exhibit
habitat preference for old-growth forests where the most
important feature is the combination of a productive,
nutritious understory with a well-developed overstory.
Whether old-growth forest is a habitat requirement depends
on its characteristics and alternative habitats, local climate,
potential limiting factors for the population, and desired
levels of productivity.

Harrington, T.B., J.C. Tappeiner II, andj.D. Walstad.
1984. Predicting leaf area and biomass of 1- to
6-year-old tanoak (Lithocarpus denszflorus) and Pacific
madrone (Arbutus menziesii) sprout clumps in
southwestern Oregon. Canadian Journal of Forest
Research 14:209-213. (For. Res. Lab.)
For forest ecologists and managers. Equations are developed
for estimating site occupancy by hardwoods after conifer
harvest. With these equations and a stand table showing
numbers of stems by diameter class, both leaf area and
biomass up to 6 years after harvest may be estimated prior
to harvest. The leaf area and biomass of sprouting tanoak
and madrone also can be estimated by field or aerial
measurements of crown diameter or area.



Helgerson, O.T., J.C. Gordon, and D.A. Perry. 1984.
N2 fixation by red alder (Alnus rubra) and scotch
broom (Cytisus scoparius) planted under
recommercially thinned Douglas-fir (Pseudo tsuga
menziesii). Plant and Soil 78:221-233.
For forest managers. Alder and broom wildings were
planted in thinned stands of Douglas-fir. Samples were
periodically tested for nodule activity, plant activity,
nodules per plant, and leaf-to-nodule weight. The growth
of non-nitrogen fixers may be enhanced by the presence of
these nitrogen fixers, but equations indicate that at a
certain point this advantage is outweighed by competition
for living space.

Hermann, R.K. 1982. [Forests and silviculture in the
Pacific Coast region of the U.S.] Accademia Italiana
Di Scienze Forestali 31:275-293. [In Italian.] (For.
Res. Lab.)
For foresters in Italian-speaking countries. Review of
current silvicultural practices in the Pacific Coast region
of the United States.

Hermann, R.K. 1985. [What do American foresters
read? A brief review of forestry journals in North
America.] Der Forst- und Holzwirt 40(3):67-68. [In
German.]
For professional foresters in the German-language regions
of Europe.

Hibbs, D.E. 1983. Forty years of forest succession in
central New England. Ecology 64:1394-1401. (For.
Res. Lab.)
For ecologists. A 40-year study of secondary forest succession
on permanent plots in central Massachusetts.

Hibbs, D.E., and W.R. Bentley. 1984. A growth model
for red oak in New England. Canadian Journal of
Forest Research 14:250-254. (For. Res. Lab.)
For silviculturists and forest managers. Presents a single
tree growth model for red oak in New England utilizing a
two-phase management strategy to maximize net present
value for a sustained series of rotations,

Hunt, G.A., and R. Fogel. 1983. Fungal hyphal
dynamics in a western Oregon Douglas-fir stand. Soil
Biology and Biochemistry 15(6):641-649. (For. Res.
Lab.)
For mycologists and forest ecologists. Total length and
biomass of fungal mycelium in the soil of a young stand of
second-growth Douglas-fir in the central Oregon Coast
Range were estimated over 27 months with the agar-film
technique. Mycelial mass was at maximum in fall and
spring and significantly lower in summer.

Hunt, G.A., and R. Fogel. 1985. Direct measurement
of ectomycorrhizal biomass. P. 132-135 in
Proceedings, 6th North American Conference on
Mycorrhizae. Forest Research Laboratory, Oregon
State University. (Proceedings available at $20.00
plus $2.25 postage and handling from Forestry
Business Office, College of Forestry, Oregon State
University)
For mycologists, botanists, and ecologists. A technique for
measuring fine root biomass from soil cores is described.

Hunt, G.A., and Z. Maser. 1985. Consumption of
hypogeous fungi by the deer mouse (Peromyscus
manicultitus). P. 272 in Proceedings, 6th North
American Conference on Mycorrhizae. Forest
Research Laboratory, Oregon State University.
(Proceedings available at $20.00 plus $2.25 postage
and handling from Forestry Business Office, Oregon
State University)
For mycologists, mammalogists, and botanists. Genera of
hypogeous sporocarps consumed by deer mice in the Oregon
Cascades are reported.

Hutchins, A.S., and S.L. Rose. 1984. The variation in
antagonistic Streptomyces populations in soils from
different vegetation types in western Oregon.
Northwest Science 58(4):249-255.
For soil scientists, foresters, and microbial ecologists.
Samples from grassland, red alder, and Douglas-fir soils
were examined for Streptornyces and the percentage of
Streptomyces antagonistic to the fungus Phellinus weirii.
While all plant communities had distinctively different
populations of antagonistic Streptomyces, the Douglas-fir
site had the highest percentage and sites with the greatest
diversity of vascular plant species had the greatest diversity.

Jenkins, K.J., and E.E. Starkey. 1984. Habitat use by
Roosevelt elk in unmanaged forests of the Hoh Valley,
Washington. Journal of Wildlilfe Management
48(2):642-646. (For. Res. Lab.)
For game managers and recreation planners. Vegetation
types were mapped and the movements of elk tracked by
radio collars and field observation. Elk tended to occupy
spruce-hemlock forests during midday, but in mornings
and evenings they moved to red alder and
spruce-cottonwood in late winter and bigleaf maple in
summer and early winter.

Johnson, J.D., and W.K. Ferrell. 1983. Stomatal
response to vapor pressure deficit and the effect of
plant water stress. Plant, Cell, and Environment
6:451-456.
For tree and plant physiologists, ecologists, and
regeneration foresters. Douglas-fir, Engelmann spruce,
and strawberry all showed sensitivity to changes in vapor



pressure deficit with a response time as rapid as 30 seconds.
The results have implications in the measurement of
stomates and also in ecological terms of adaptation to
different sites.

Larson, G.L., and S.E. Moore. 1985. Encroachment
of exotic rainbow trout into stream populations of
native brook trout in the southern Appalachian
Mountains. Transactions of the American Fisheries
Society 114(2):195-203. (For. Res. Lab.)
For fishery biologists. Since 1900, the distribution of native
brook trout (Salvelinus fontinalis) in the southern
Appalachian Mountains has shrunk. Initial reductions were
caused by logging and heavy fishing, but historical and
current field evidence supports the hypothesis that the
modern contraction of the brook trout's range is due to
encroachment by rainbow trout.

Leslie, D.M., Jr., and E.E. Starkey. 1985. Fecal indices
to dietary quality of cervids in old-growth forests.
Journal of Wildlife Management 49(1):142-146. (For.
Res. Lab.)
For wildlife specialists. This paper summarizes the
relationships of dietary nitrogen, phosphorus, and
digestibility to fecal nitrogen and phosphorus of Roosevelt
elk and Columbian black-tailed deer in old-growth,
coniferous forests of western Washington. Fecal nitrogen
may provide a useful, and easily obtained, index to forage
quality.

Leslie, D.M., Jr., E.E. Starkey, and M. Vavra. 1984.
Elk and deer diets in old-growth forests in western
Washington. Journal of Wildlife Management
48(3):762-775.
For wildlife managers and researchers. Roosevelt elk and
Columbian black-tailed deer compete for the same forage
in the Hoh Valley. A 2-year study showed that the quality
of crude protein and phosphorus in their diet was adequate,
but low in vitro dry matter digestibility suggested that
digestible energy was limited. Seasonal variations in
availability of forage were also studied.

Leslie, D.M., Jr., M. Vavra, E.E. Starkey, and R.C.
Slater. 1983. Correcting for differential digestibility
in microhistological analyses involving common
coastal forages of the Pacific Northwest. Journal of
Range Management 36(6):730-732.
For wildlife researchers. The accuracy of microhistological
techniques used to describe herbivore diets can be affected
by differential digestibility of ingested forages. Failure to
correct for these effects can significantly bias results of
these techniques, such as fecal analyses.

Marshall, J.D., and R.H. Waring. 1984. Conifers and
broadleaf species: stomatal sensitivity differs in
western Oregon. Canadian Journal of Forest Research
14(6):905-908. (For. Res. Lab.)

For forest scientists. This study characterizes the stomatal
responses of nine common species in the Cascade Mountains
of western Oregon. Differences observed in stomatal
response patterns help explain why broadleaved species
initially colonize disturbed areas but are later replaced by
long-lived conifers.

Maser, C., and J.M. Trappe. 1984. The fallen treea
source of diversity. P. 335-339 in New Forests for a
Changing World, Proceedings, 1983 SAF National
Convention, Portland, Oregon. (SAF, Washington,
D.C.)
For forest managers and silviculturists. A broad view of
forest management is necessary if structurally related
functions of forestssuch as retention of water and cycling
of nutrients in large, fallen treesare to be options in
managed forests of the future.

Maser, C., and J.M. Trappe. 1984. The seen and unseen
world of the fallen tree. USDA Forest Service, Pacific
Northwest Forest and Range Experiment Station,
Portland, Oregon. General Technical Report
PNW-164. 56 p.
For forest ecologists, wildlife and fisheries biologists,
silviculturists, mycologists, and foresters. Discusses the
contribution of large, fallen trees to terrestrial and aquatic
diversity and long-term forest productivity.

Maser, C., J.M. Trappe, and C.Y. Li. 1984. Large
woody debris and long-term forest productivity. In
Proceedings, Pacific Northwest Bioenergy Systems:
Policies and Applications. U.S. Department of Energy
and the Pacific Northwest and Alaska Bioenergy
Program, Portland, Oregon.
For ecologists and silviculturists. The ecological value of
large woody debris on the forest floor is considered in light
of today's forest management practices.

Maser, Z., C. Maser, and J.M. Trappe. 1985. Food
habits of the northern Hying squirrel (Gktucomys
sabrinus) in Oregon. Canadian Journal of Zoology
63(5):1084-1088.
For mammalogists and mycologists. The food habits of
the northern flying squirrel from northwestern and
northeastern Oregon are discussed and analyzed.

Maser, Z., R. Mowrey, C. Maser, and W. Yun. 1985.
Northern flying squirrel: the moonlight truffler.
P. 269 in Proceedings, 6th North American
Conference on Mycorrhizae. Forest Research
Laboratory, Oregon State University. (Proceedings
available at $20.00 plus $2.25 postage and handling
from Forestry Business Office, College of Forestry,
Oregon State University)



For mammalogists and mycologists. The northern flying
squirrel is discussed as an important disperser of hypogeous,
ectomycorrhizal fungal spores. Genera of fungi found in
the digestive tract and fecal pellets of flying squirrels are
listed.

Matson, P.A., and R.D. Boone. 1984. Natural
disturbance and nitrogen mineralization: waveform
dieback of mountain hemlock in the Oregon
Cascades. Ecology 65(5):1511-1516. (For. Res. Lab.)
For forest ecologists and managers. Nitrogen mineralization
in the soil and forest floor of a mountain hemlock stand
was found to double after tree infection by laminated root
rot, then to return to pre-disturbance levels in later stages
of regeneration. These changes in nitrogen availability
may influence tree resistance to the pathogen.

McKee, A. 1984. Integrating academic and agency
research interests at the H.J. Andrews Experimental
Forest. P. 54-58 in Research Natural Areas: Baseline
Monitoring and Management. USDA Forest Service,
Intermountain Forest and Range Experiment Station,
Ogden, Utah. General Technical Report INT-173.
For research administrators and natural resource managers.
Lists physical and biological parameters monitored at the
Andrews Forest and describes how interagency cooperation
was achieved.

McNabb, D.H. 1984. Using soil tests to predict
Douglas-fir response to nitrogen fertilizer. P. 80-84
in Nitrogen Assessment Workshop. College of Forest
Resources, University of Washington, Seattle,
Washington. RFNP Report No. 2.
For soil scientists and silviculturists. The principles of soil
testing are reviewed, and the current ability to predict the
response of Douglas-fir to nitrogen fertilization is evaluated
according to these principles.

McNabb, D.H., and K. Cromack, Jr. 1983. Dinitrogen
fixation by a mature Ceanothus velutinus (Doug!.)
stand in the western Oregon Cascades. Canadian
Journal of Microbiology 29(8):1014-1021. (For. Res.
Lab.)
For silviculturists, ecologists, and microbiologists.
Dinitrogen fixation in a 17-year-old snowbrush stand was
affected by soil temperature and sustained periods of
precipitation. The annual fixation rate was higher than
previously reported for similar stands and is primarily
attributed to the maintenance of a large nodule biomass.

Means, J.E., W.A. McKee, W.H. Moir, and J.F.
Franklin. 1982. Natural revegetation of the
northeastern portion of the devastated area. P. 93-103
in Mount St. Helens: One Year Later, Proceedings
of a Symposium. Eastern Washington University
Press, Cheney, Washington.

For forest ecologists. Describes recovery of vegetation at
the end of the first growing season (summer 1980) after
the eruption of Mount St. Helens in May 1980.

Moore, S.E., G.L. Larson, and B.L. Ridley. 1985.
Dispersal of brook trout in rehabilitated streams,
Great Smoky Mountains National Park. Tennessee
Academy of Science 60(1):1-4.
For fishers' biologists. Electrofishing techniques were
initiated in 1976 in an attempt to eradicate exotic rainbow
trout (Salino gairdneri) from habitats of native brook
trout (Salvelinus Jon tinalis) in Great Smoky Mountains
National Park streams. The locations of marked fish
recaptured in 1978 and 1979 suggested that the program
had no abnormal effects on the movement of brook trout.

Moore, S.E., B. Ridley, and G.L. Larson. 1983.
Changes in standing crop of brook trout concurrent
with removal of exotic trout species from selected
GRSM streams. North American Journal of Fisheries
Management 3:72-80.
For fishery biologists. Stream surveys since the 1930s
show a reduction in the distribution of native brook trout
(Salvelinus Jontinalis) in Great Smoky Mountains National
Park, and the influx of exotic rainbow trout (Salmo
gairdneri) has been implicated as the major reason. Brook
trout standing crops increased after exotic trout populations
were reduced.

Neale, D.B., J.C. Weber, and W.T. Adams. 1984.
Inheritance of needle tissue isozymes in Douglas-fir.
Canadian Journal of Genetics and Cytology
26(4):459-468. (For. Res. Lab.)
For biologists and geneticists. By using electrophoretic
techniques applied to needle tissue of Douglas-fir, the
inheritance of 12 loci that control allozvmes from
11 enzyme systems is established. A comparison ismade
with enzymes detectable in seed tissue.

Newton, M., K.M. Howard, B.R. Kelpsas, R. Danhaus,
C.M. Lottman, and S. Dubelman. 1984. Fate of
glyphosate in an Oregon forest ecosystem. Journal
of Agricultural and Food Chemistry 32:1144-1151.
(For. Res. Lab.)
For foresters and forest ecologists. Two hardwood
communities in the Oregon Coast Range were evaluated
for the effects of aerial treatment of glyphosate herbicide.
Results showed that interception and residue levels in
foliage, litter, soil, streamwater, sediments, and wildlife
decreased rapidly and were at no time at dangerous levels.
Behavior of glyphosate in the food chain suggests decreasing
rather than increasing concentrations in upper trophic
levels.



Norris, L.A. 1984. Use, ecotoxicology, and risk
assessment of herbicides in the forest. P. 381-393 in

Chemical and Biological Controls in Forestry. ACS
Symposium Series 238. American Chemical Society,
Washington, D.C. (For. Res. Lab.)
For regulatory officials, foresters, and forest ecologists.
Traditional studies of the effects of herbicides are oriented
to single organisms and do not evaluate risks at the
ecosystem level. A system of ecotoxicological risk assessment
has been proposed by the National Research Council; this
paper shows the kinds of information needed for ecosystem
assessments at the forest watershed level and reviews the
Council's recommendations.

Norris, L.A., M.L. Montgomery, B.R. Loper, and J.N.
Kochenderfer. 1984. Movement and persistence of
2,4,5-trichiorophenoxyacetic acid in a forest in the
Eastern United States. Environmental Toxicology
and Chemistry 3:537-549.
For forest owners and ecologists. Data on the toxicology
and behavior of 2,4,5-T in the environment was collected
from a hardwood-coniferous forest. Results indicate that
concentrations of 2,4,5-T were substantially below levels
harmful to animals and that residues disappeared rapidly
from vegetation, forest floor, and stream water.

Otto, P.C., and J.R. Boyle. 1984. The effects of sewage
effluent on endomycorrhizal development in Acer.
Canadian Journal of Forest Research 14:246-249.
For forest owners and ecologists. Secondarily treated sewage
effluent was sprayed into thinned and unthinned plots of
a 50-year-old beech-maple forest during two growing
seasons. Numbers of mycorrhizae were significantly greater
in the sprayed than in the unsprayed plots but did not
vary significantly with month or thinning.

Perry, D.A. 1983. Effects of fire on site productivity.
In Proceedings, 1983 Western Washington Fire
Council. Washington Department of Natural
Resources, Olympia, Washington.
For forest managers. Fire volatilizes nitrogen and carbon,
and can reduce site fertility. Fire also impacts soil microbial
populations, although consequences for tree growth are
poorly understood. Impacts are probably more severe on
poor than on good sites.

Perry, D.A. 1984. A model of physiological and
allometric factors in the self-thinning curve. Journal
of Theoretical Biology 106:383-401. (For. Res. Lab.)
For plant population biologists. This paper presents a
generalized model for plant self-thinning, derived from
the modified Von Bertallanfy equation, that links explicit
physiological parameters and plant allometry with
interplant competition. Experiments are suggested to test
the validity of the model.

Perry, D.A. 1985. Mycorrhizae in temperate
communities: Maxwell's ecological demon.
P. 104-106 in Proceedings, 6th North American
Conference on Mycorrhizae. Forest Research
Laboratory, Oregon State University. (Proceedings
available at $20.00 plus $2.25 postage and handling
from Forestry Business Office, College of Forestry,
Oregon State University)
For forest researchers. This paper discusses the possible
roles of ectomycorrhizal fungi in ecosystem recovery after
disturbance and in resource allocation among higher plants
in temperate systems.

Perry, D.A., and S.L. Rose. 1983. Soil biology and
forest productivity: opportunities and constraints.
P. 229-238 in IUFRO Symposium on Forest Site and
Continuous Productivity. USDA Forest Service,
Pacific Northwest Forest and Range Experiment
Station, Portland, Oregon. General Technical Report
PNW-163.
For forest researchers and managers. Explores the
relationship between the soil biological community and
tree growth, as well as the effects of soil disturbance on
this relationship.

Perry, D.A., S.L. Rose, D. Pilz, and M.M.
Schoenberger. 1984. Reduction of natural ferric iron
chelators in disturbed forest soils. Soil Science Society
of America Journal 48(2) :379-382. (For. Res. Lab.)
For forest managers and researchers. Concentrations of
siderophores, an important class of microbially produced
iron chelators, were reduced in 8 or 10 clearcut-burned
sites throughout Oregon. Pot tests indicated that seedling
growth was iron limited in soils from one of the above
sites.

Radosevich, S.R. 1983. Herbicide resistance in higher
plants. P. 453-479 in Pest Resistance to Pesticides.
Plenum Publishing Corp., New York.
For plant physiologists and herbicide specialists.
Physiological processes involved in herbicide resistance in
higher plants are discussed.

Radosevich, S.R., and J.S. Holt. 1984. Weed Ecology:
Implications to Management. John Wiley and Sons,
New York. 304 p.
For scientists and agricultural and forestry professionals.
This is the first book dealing specifically with weeds as a
biologically important class of vegetation. Weed Ecology
defines the concept of a weed in biological and ecological
terms, and concentrates on the crop and weed responses
caused by environmental change rather than the tools
used to manipulate vegetation.



Rose, S.L., D.A. Perry, D. Pilz, and M.M.
Schoenberger. 1983. Allelopathic effects of litter on
the growth and colonization of mycorrhizal fungi.
Journal of Chemical Ecology 9(8):1153-1162. (For.
Res. Lab.)
For ecologists, forest managers, and regeneration specialists.
In laboratory studies, water-soluble extracts of the litter
of four shrub and three conifer species had variable effects
on the growth of four species of ectomycorrhizal fungi. In
general, low concentrations stimulated fungal growth,
while high concentrations either stimulated growth,
inhibited growth, or had no effect, depending on both
fungal and litter species.

Sollins, P., C.A. Glassman, and C.N. Dahm. 1985.
Composition and possible origin of detrital material
in streams. Ecology 66( 1):297-299. (For. Res. Lab.)
For forest ecologists. A density fractionation technique
was used to analyze data on the composition of stream
detritus. The density and chemistry of this material
indicated that it was more likely derived from forest soil
adjacent to the floodplain than from submerged
waterlogged wood and foliage.

Sollins, P., J.E. Means, and R. Ballard. 1983. Predicting
long-term effects of silvicultural practices on forest
site productivity. P. 201-211 in IUFRO Symposium
on Forest Site and Continuous Productivity. USDA
Forest Service, Pacific Northwest Forest and Range
Experiment Station, Portland, Oregon. General
Technical Report PNW-163.
For forest ecologists and forest managers. An overall system
is described for predicting long-term consequences of
silvicultural practices that includes conceptual models,
process studies, a management-oriented simulation model,
and model validation studies.

Sollins, P., G. Spycher, and C.A. Glassman. 1984. Net
nitrogen mineralization from light- and
heavy-fraction soil organic matter. Soil Biology and
Biochemistry 16(1):31-37.
For forest ecologists, soils scientists, and microbial
ecologists. Compares net mineralizable N and total C and
N in whole soil and in heavy and light density fractions
from seven forest sites, to help resolve the roles of the two
fractions in belowground N dynamics.

Sollins, P., G. Spycher, and C. Topik. 1983. Processes
of soil organic-matter accretion at a mudflow
chronosequence, Mt. Shasta, California. Ecology
64(5):1273-1282. (For. Res. Lab.)
For forest ecologists and soils scientists. Amounts of carbon
and nitrogen were measured in bulk soils and component
density fractions from four mudflows of increasing age in
order to gain insight into mechanisms of soil
organic-matter accretion.

Tappeiner, J.C. II, T.B. Harrington, and J.D. Walstad.
1984. Predicting recovery of tanoak (Lithocarpus
denszflorus) and Pacific madrone (Arbutus menziesii)
after cutting or burning. Weed Science 32:413-417.
(For. Res. Lab.)
For foresters, silviculturists, and forest ecologists. Presents
a method for predicting size of tanoak and madrone sprout
clumps on the basis of parent tree stem diameter. Describes
development of sprout clumps of these species.

Tappeiner, J.C. II, and P.M. McDonald. 1984.
Development of tanoak understories in conifer stands.
Canadian Journal of Forest Research 14:271-277.
(For. Res. Lab.)
For ecologists and forest managers. The establishment of
tanoak in the understory of conifer stands is a slow process.
Studies in conifer stands 40 to over 150 years of age
showed that tanoak understories are uneven in both age
and size. Control of small tanoak (<2 m) in the understory
of conifer stands by a light application of herbicide or
possibly by burning may effectively eliminate tanoak as a
competitor.

Tarrant, R.F. 1983. Nitrogen fixation in North
American forestry: research and application.
P. 261-277 in Biological Nitrogen Fixation in Forest
Ecosystems: Foundations and Applications. Martinus
Nijhoff/Dr W. Junk, The Hague/Boston.
For foresters, land managers, and silviculturists.
Summarizes the state of research and practice involving
nitrogen-fixing forest endosymbionts and their host plants.
A list of centers of research in the field is included.

Tarrant, R.F., B.T. Bormann, D.S. DeBell, and W.A.
Atkinson. 1983. Managing red alder in the
Douglas-fir region: some possibilities. Journal of
Forestry 81(12) :787-792. (For. Res. Lab.)
For foresters. Eight management systems are compared
for profitability. Two are for continuous culture of
Douglas-fir, three for continuous culture of red alder,
and three for alternate alder-fir cropping.

Tesch, S.D. 1984. Precommercial thinning on lower
site quality lands in southwest Oregon and northern
California. P. 71 in Proceedings, 1982 Western
Forestry Conference. Western Forestry and
Conservation Association, Portland, Oregon.
For forest managers. With reforestation programs becoming
more successful in this area, precommercial thinning (PCT)
may be required to maintain good growth rates. On poorer
sites managed on relatively short rotations, commercial
thinning can be avoided at PCT densities less than 400
trees per acre, but individual tree diameters increase
substantially as PCT spacing increases.
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Tesch, S.D., H.R. Zuuring, and J.L. Faurot. 1983.
Predicting ponderosa pine plantation yields using
unmanaged stand data. Forest Science 29(3) :503-514.
For forest managers and researchers. A method was
developed to predict the yield of intensively managed
forest plantations when no managed stand data exists.
Non-linear, individual-tree models were developed to
predict yieldas a function of age, initial density, and
site indexof plantations up to 80 years old and ranging
in initial spacing from 2 to 5 m.

Triska, F.J., J.R. Sedell, K. Cromack, Jr., S.V. Gregory,
and F.M. McCorison. 1984. Nitrogen budget for a
small coniferous forest stream. Ecological
Monographs 54(1):119-140.
For forest ecologists and soil scientists. An annual nitrogen
budget is presented for a small stream draining
Watershed 10, H.J. Andrews Experimental Forest, Oregon.
The role of allochthonous debris in the input, flux, and
export of nitrogen is emphasized.

Waistad, J.D., and F.N. Dost. 1984. The health risks
of herbicides in forestry: a review of the scientific
record. Forest Research Laboratory, Oregon State
University. Special Publication 10. 60 p.
For foresters, forest resource managers, environmental
groups, and forest policymakers concerned about the use
of herbicides in forest management. This report examines
data from studies of herbicide toxicity in laboratory animals
extrapolated to humans and concludes that, if used
according to regulations and manufacturers' directions,
there is little likelihood of adverse health effects from
forestry uses of phenoxy herbicides. An extensive list of
scientific reviews supports this view.

Waring, R.H. 1984. Imbalanced ecosystems: assessments
and consequences. P. 49-77 in State and Change of
Forest EcosystemsIndicators in Current Research.
Swedish University of Agricultural Sciences,
Department of Ecology and Environmental Research,
Uppsala, Sweden. Report 13.
For forest ecologists and managers. As a general index of
stress to forest ecosystems, we can monitor changes in the
ability of foliage to produce wood. Below a particular
level of production, trees become susceptible to a variety
of insects and diseases.

Waring, R.H., A.J.S. McDonald, S. Larsson, T.
Ericsson, A. Wiren, E. Arwidsson, A. Ericsson, and
T. Lohammar. 1985. Differences in chemical
composition of plants grown at constant relative
growth rates with stable mineral nutrition. Oecologia
66:157-160.
For scientists involved in plant nutrition, natural resistance
to pests, and carbon uptake and allocation. A carefully
controlled experiment illustrates how modification of light
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and nutrient regime affects leaf biochemistry, shoot/root
production, and susceptibility of a willow clone to certain
insects (cited in a parallel study).

Waring, R.H., and G.B. Pitman. 1985. Modifying
lodgepole pine stands to change susceptibility to
mountain pine beetle attack. Ecology 66:889-897.
(For. Res. Lab.)
For forest ecologists and managers. Reports the results of
a 4-year experiment in lodgepole pine forests where the
availability of light and nitrogen were controlled and
shown to affect tree susceptibility to mountain pine beetle
attack.

Weber, J.C., R.F. Stettler, and P.E. Heilman. 1985.
Genetic variation and productivity of Populus
trichocarpa T. & G. and its hybrids. I. Morphology
and phenology of 50 native clones. Canadian Journal
of Forest Research 15:376-383. (For. Res. Lab.)
For forest biologists. Black cottonwood clones from 10
natural populations in western Oregon, Washington, and
British Columbia were grown for four years in a
close-spaced plantation environment. The results suggest a
genetic dine from southwest to northeast: southwestern
clones develop smaller leaves, more numerous branches,
and more erect branch angles, and continue shoot growth
later in the season.

Whitehead, D., P.C. Jarvis, and R.H. Waring. 1984.
Stomatal conductance, transpiration, and resistance
to water uptake in a Pinus sylvestris spacing
experiment. Canadian Journal of Forest Research
14:692-700.
For forest scientists and silviculturists. The results of this
study support a hypothesis that considers the changes in
transpiration rate, conducting cross-sectional area, canopy
leaf area, water potential, and hydraulic resistance
following thinning as a set of homeostatic relationships.

Witmer, G.W., and D.S. deCalesta. 1985. Effect of
forest roads on Roosevelt elk. Northwest Science
59(2): 122-125.
For forest and wildlife biologists. Forest roads, especially
paved roads, greatly reduce elk use of surrounding habitat.
Recommendations are made for road closures and other
means of vehicular traffic control to reduce negative impact
by forest roads on elk.

Zuuring, H.R., S.D. Tesch, and J.L. Faurot. 1984.
Past tree spacing levels estimated by current stand
conditions and past radial growth rates. Forest
Science 30(1):209-218.
For forest managers and researchers. A modified tree
polygon method was utilized to compute a measure of the
"current growing" space occupied by a tree. Model predicts
point density at age 10 of ponderosa pine in western
Montana, but methodology has applicability to any species
or location where a mortality function can be generated.
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Abernathy, A.R., G.L. Larson, and R.C. Mathews,
Jr. 1984. Heavy metals in the surficial sediments of
Fontana Lake, North Carolina. Water Research
18:351-354.
For limnologists. Manganese, copper and zinc were present
at concentrations similar to those in industrially polluted
areas. Chemical analyses of pyritic materials in the
watershed showed that metals in the lake sediments are
largely derived from geological sources, though airborne
contributions cannot be ruled out.

Adams, P.W. 1983. Maintaining woodland roads.
Oregon State University Extension Service. Extension
Circular 1139. (Available from OSU Extension
Service at $0.75 plus $0.25 postage)
For woodland owners, forest operators, and land managers.
Gives general guidelines for planning and conducting road
maintenance activities to avoid property and resource
damage.

Adams, P.W. 1983. Soil compaction on woodland
properties. Oregon State University Extension Service.
Extension Circular 1109. (Available from OSU
Extension Service at $0.50 plus $0.25 postage)
For woodland owners, forest operators, and land managers.
Explains soil compaction, the problems it can cause, how
compaction can be recognized, and some techniques for
minimizing compaction.

Adams, P.W. 1983. Soil and water conservation: an
introduction for woodland owners. Oregon State
University Extension Service. Extension Circular
1143. (Available from OSU Extension Service at
$0.25 plus $0.25 postage)
For woodland owners. Outlines how roads, logging, and
other forest management practices can influence soil and
water resources, and lists some ways of avoiding problems.

Amaranthus, M., and D.H. McNabb. 1984. Bare soil
exposure following logging and prescribed burning
in southwest Oregon. P. 234-237 in New Forests for
a Changing World, Proceedings, 1983 SAF National
Convention, Portland, Oregon. (For. Res. Lab.)

For foresters, soil scientists, and forest fuel specialists. The
percent of bare soil exposure was measured prior to harvest,
after skyline harvesting, and after broadcast burning on
four units in the mixed-evergreen forest type of southwest
Oregon. Prescribed burning was found to be a greater
cause of bare soil exposure than was skyline harvesting.

Andrus, C.W., and H.A. Froehlich. 1983. An evaluation
of four implements used to till compacted forest soils
in the Pacific Northwest. Forest Research Laboratory,
Oregon State University. Research Bulletin 45. 12 p.
For land managers, soil specialists, and logging engineers.
This paper describes and evaluates four tillage
implementsbrush blades, rock rippers, disk harrows,
and winged subsoilersand gives production rate
comparisons and guidelines for selecting the most
appropriate for a variety of soil conditions.

Beschta, R.L. 1983. Channel changes following
storm-induced hilislope erosion in the Upper Kowai
Basin, Torlesse Range, New Zealand. Journal of
Hydrology 22(2):93-111. (For. Res. Lab.)
For hydrologists and geomorphologists. This stud identifies
the primary sources of sediment, patterns of sediment
movement, and changes in channel morphology in the
Upper Kowai Basin for 30 years following a large storm in
1951. Included are an analysis of selected debris flow and
channel characteristics and determination of changes in
channel storage.

Beschta, R.L. 1983. The effects of large organic debris
upon channel morphology: a flume study.
P. 8.63-8.78 in Proceedings, D.B. Simons Symposium
on Erosion and Sedimentation. Simons, Li and
Associates, Ft. Collins, Colorado. (For. Res. Lab.)
For fisheries biologists and hdrologists. Large debris in
streams draining forested mountain catchments, by causing
localized scour of the streambed and increased diversity in
channel dimensions, can have an important effect on
sediment storage, channel morphology, and aquatic
habitat. This flume study evaluated the interaction between
water discharge and positioning and size of debris, as well
as identifying several principles of pool formation.

Beschta, R.L. 1983. Long-term changes in channel
widths of the Kowai River, Torlesse Range, New
Zealand. Journal of Hydrology 22(2):112-122. (For.
Res. Lab.)
For hydrologists and geomorphologists. Responses of the
Kowai River's active channels to increased sediment
availability from 1943-1980, which included a major pulse
of sediment initiated by a 1951 storm, were evaluated.
Channel width changes were influenced more by sediment
loads than water discharge.



Beschta, R.L. 1983. Sediment and organic matter
transport in mountain streams of the Pacific
Northwest. P. 1.69-1.89 in Proceedings, D.B. Simons
Symposium on Erosion and Sedimentation. Simons,
Li and Associates, Ft. Collins, Colorado. (For. Res.
Lab.)
For hvdrologists, soil scientists, geomorphologists, and
foresters. This paper presents the results of several sediment
transport studies conducted in low-elevation mountain
streams of the Pacific Northwest. The high variability of
suspended sediment concentrations typical of these streams
is related to several factors including flow magnitude,
hydrograph characteristics, and the sequence of storm
events. A simple suspended sediment concentration model
is presented.

Beschta, R.L. 1984. River channel responses to
accelerated mass soil erosion. P. 155-163 in
Proceedings, IUFRO Symposium on Effects of Forest
Land Use on Erosion and Slope Stability.
Environment and Policy Institute, East-West Center,
University of Hawaii, Honolulu, Hawaii. (For. Res.
Lab.)
For hydrologists, fluvial geomorphologists, and others in
sediment transport research. Two river systems were
evaluated for channel adjustments resulting from
accelerated hillslope erosion associated with land use
practices and a large storm flow. The most pronounced
changes were caused by sediment rather than flooding.

Beschta, R.L. 1984. TEMP-84: a computer model for
predicting stream temperatures resulting from the
management of streamside vegetation. USDA Forest
Service, Fort Collins, Colorado. Watershed Systems
Development Group Report 00009. 76 p.
For foresters, hydrologists and fisheries biologists. TEMP-84
is a computer model designed to predict stream temperature
changes resulting from alternative combinations of cutting
unit proposals (including clearcuts, buffer strips, and partial
cuts). Includes supporting information about computational
procedures, physical processes and data sensitivity.

Campbell, A.J., and R.C. Sidle. 1984. Prediction of
peak flows on small watersheds in Oregon for use in
culvert design. Water Resources Bulletin 20(1):9-14.
For hydrologists and land managers. Presents equations to
predict peak flows for use in culvert design on forest roads
in Oregon. Analysis shows drainage basin size to be the
most important variable in explaining the variation of
flood peaks, while mean basin elevation and mean annual
precipitation are also significant.

Cline, S.P., and C. Phillips. 1983. Coarse woody debris
and debris-dependent wildlife in logged and natural
riparian zone forestsa western Oregon example.
P. 33-39 in Snag Habitat Management: Proceedings
of the Symposium. USDA Forest Service, Rocky
Mountain Forest and Range Experiment Station,
Ft. Collins, Colorado. General Technical Report
RM-99.
For forest ecologists, wildlife and fisheries biologists, stream
ecologists, and foresters. Discusses the nature of riparian
vegetation, snag and fallen tree populations, and logging
impacts in relationship to stream order and wildlife that
use coarse woody debris.

deCalesta, D.S. 1983. Enhancing wildlife on private
woodlands. Oregon State University Extension
Service. Extension Circular 1112. 6 p.
For small woodlot owners and forest managers. Discussion
of various habitat improvements/manipulations to provide
better habitat for a wide variety of wildlife species on
small private woodlands.

deCalesta, D.S. 1985. Influence of regulation on deer
harvest. P. 179-183 in Symposium on Game Harvest
Management. Texas A and I University, Kingsville,
Texas.
For wildlife biologists and deer managers. Hunting
regulations can be devised so that they result in increased
hunter density and harvest of deer. Results are applicable
to small areas where extra numbers of deer harvest are
needed to reduce damage to forest and agriculture crops.

Flint, A.L., and S. Childs. 1984. Development and
calibration of an irregular hole bulk density sampler.
Soil Science Society of America Journal 48(2):374-378.
(For. Res. Lab.)
For soil scientists and resource managers. Existing methods
for measuring soil density and rock fragment content are
often imprecise or difficult to use on steep slopes and in
skeletal soils, both of which are common in the Pacific
Northwest. This paper describes a bulk density sampler
used in conjunction with an irregular hole technique and
direct volume measurement with lightweight epoxy spheres.
The data presented indicate that the commonly used core
methods give inaccurate results when the soil contains
more than 15 percent rock fragments.

Flint, A.L., and S. Childs. 1984. Physical properties of
rock fragments and their effect on available water
in skeletal soils. P. 91-103 in Erosion and Productivity
of Soils Containing Rock Fragments, SSSA Special
Publication 13, Proceedings of a Symposium. Soil
Science Society of America, Madison, Wisconsin.
(For. Res. Lab.)



For soil scientists and forest land managers. A study to
provide data on available soil water for reforestation in
southwest Oregon, a region of summer heat and drought
stress. Since almost 60 percent of the soils in the area are
classified as skeletal, the study stresses the part played by
rock fragments in water retention. Equations and
techniques are given to aid in calculating available soil
water for specific sites.

Froehlich, H.A. 1984. Mechanical amelioration of
adverse physical soil conditions in forestry. P. 507-521
in IUFRO Proceedings, Symposium on Site and
Productivity of Fast Growing Plantations. Council
for Scientific and Industrial Research, Pretoria, South
Africa. (For. Eng. Dep.)
For forest managers and researchers. Research on six types
of corrective measures used to ameliorate adverse soil
conditions is reviewed. Results show the importance of
prescribing the appropriate treatment for the soil condition
requiring improvement.

Froehlich, H.A., and D.H. McNabb. 1984. Minimizing
soil compaction in Pacific Northwest forests.
P. 159-192 in Forest Soils and Treatment Impacts,
Proceedings, 6th North American Forest Soils
Conference. University of Tennessee Conferences,
Knoxville, Tennessee. (For. Res. Lab.)
For soil scientists and foresters. Stand growth in Pacific
Northwest forests may be decreased from 5 to 15 percent
because of compaction by traction machines. Site,
operational, and species factors are discussed as well as
recent efforts to reduce compaction and to restore soil
productivity.

Froehlich, H.A., and D.W.R. Miles. 1984. Winged
subsoiler tills compacted forest soil. Forest Industries
111(2):42-43. (For. Res. Lab.)
For resource managers. Existing tilling equipment was
tested on skid trails and found to perform inadequately in
breaking up compacted soil. A rugged agricultural subsoiler
was modified for logging use and performed satisfactorily
and cost-effectively.

Garland, J.J. 1983. Designated skidtrails minimize soil
compaction. Oregon State University Extension
Service. Extension Circular 1110. 6 p.
For small woodland owners, loggers, and foresters.
Describes techniques, costs, and procedures for using
designated skidtrails to minimize soil compaction.

Garland, J.J. 1983. Designing woodland roads. Oregon
State University Extension Service. Extension
Circular 1137. 24 p.
For small woodland owners, loggers, and foresters. Outlines
procedures and techniques applicable to designing roads
on woodland properties. Many illustrations.

Garland, J.J. 1983. Felling and bucking techniques for
woodland owners. Oregon State University Extension
Circular 1124. 12 p.
For small woodland owners, loggers, and foresters.
Describes felling and bucking techniques that can be used
by those with some skills in chainsaw use.

Garland, J.J. 1983. Planning woodland roads. Oregon
State University Extension Service. Extension
Circular 1118. 6 p.
For small woodland owners, loggers, and foresters. Provides
framework for planning woodland roads including
technical, economic, and regulatory considerations.

Garland, J.J. 1983. Road construction on woodland
properties. Oregon State University Extension Service.
Extension Circular 1135. 12 p.
For small woodland owners, loggers, and foresters.
Describes road construction practices useful for woodland
properties.

Hamm, P.B., S.J. Cooley, and E.M. Hansen. 1984.
Response of Phytophthora spp. to metalaxyl in forest
tree nurseries in the Pacific Northwest. Plant Disease
68:671-673. (Dep. Bot. Plant Path.)
For pathologists and taxonomists. Effects of metalaxyl on
composition of Phytophthora spp., survival of Phytophthora
in roots and soil, and severity of root disease of Douglas-fir
were investigated at two commercial forest tree nurseries
in the Pacific Northwest. Phytophthora was not eradicated
from trees or soil even after three applications of metalaxyl;
however, surviving trees had healthier root systems if
treated than if untreated.

Hamm, P.B., and E.M. Hansen. 1983. Phytophthora
pseudotsugae, a new species causing root rot of
Douglas-fir. Canadian Journal of Botany
61:2626-2631. (Dep. Bot. Plant Path.)
For mycologists and others working with Phytophthora
species. Phytophthora pseudotsugae is described as a new
species, causing root rot of bareroot Douglas-fir seedlings
in Pacific Northwest forest nurseries. Morphological and
physiological characteristics of P. pseudotsugae are
compared with P. cactorum and P. iranica, two closely
related species.

Hamm, P.B., and E.M. Hansen. 1984. Improved
method for isolating Phytophthora lateralis from soil.
Plant Disease 68:517-519. (Dep. Bot. Plant Path.)
For pathologists and taxonomists. Recovery of
Phytophthora lateralis from forest soil was improved by
adding hymexazol to the baiting solution, which limited
colonization by competing Pythium isolates, and then
placing baits into a selective antibiotic medium. Growth
and sporulation of P. lateralis were unaffected by this
technique, which could aid recovery of other Phytophthora
species from soil.
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Jackson, W.L., and R.L. Beschta. 1984. Influences of
increased sand delivery on the morphology of sand
and gravel channels. Water Resources Bulletin
20(4):527-533. (For. Res. Lab.)
For hydrologists. Experiments showed that particle size of
riffle sediments decreases as the relative proportion of
sand transported as bedload increases. Increased
concentrations of sand in transport also caused previously
stable gravel riffles to undergo scour.

Lawson, T.T., A.B. Berg, and E.M. Hansen. 1983.
Damage from laminated root rot at the Black Rock
Forest Management Research Area in western
Oregon. Forest Research Laboratory, Oregon State
University. Research Note 75. 7 p.
For forest managers. This study examines the largely
unrecorded impact on timber volume of damage caused
by the fungus Phellinus weirii. Observations over a 20-year
period of cumulative damage and periodic mortality
variations are also reported.

Lysne, D.H., and A.L. Burditt. 1983. Theoretical
ground pressure distributions of log skidders.
Transactions of the American Society of Agricultural
Engineers 26(5):1327-1331. (For. Res. Lab.)
For logging engineers. Theoretical ground pressure
distributions determined from the mathematical models
presented in this paper more precisely describe a logging
vehicle's soil compaction potential than does average
unloaded pressure.

Mann, J.W. 1984. Designing double-tree intermediate
supports for multispan skyline logging. Oregon State
University Extension Service. Extension Circular
1165. 8 p.
For foresters and loggers. Multispan skyline systems use
intermediate supports to keep the skyline elevated well
above ground level in terrain where single-span skylines
are ineffective. This publication gives background
information about the multispan skyline and provides a
step-by-step procedure for designing and rigging
intermediate supports.

Matson, P.A., and R.H. Waring. 1984. Effects of
nutrient and light limitation on mountain hemlock:
susceptibility to laminated root rot. Ecology
65(5):1517-1524. (For. Res. Lab.)
For forest ecologists and managers. Small mountain
hemlocks, grown under nutrient and light limitations and
then inoculated with laminated root rot, showed increased
nitrogen availability and light levels improved resistance
to the fungus. It is believed similar conditions could increase
resistance and prevent reinfection of regrowing stands.

McNabb, D.H., and M.S. Crawford. 1984. Ravel
movement on steep slopes caused by logging and
broadcast burning. P. 263 in Agronomy Abstracts,
1984 Annual Meeting of the American Society of
Agronomy, Las Vegas, Nevada. (Abstr.)
For soil scientists and hydrologists. Harvesting caused
greatly accelerated ravel, particularly during the yarding
phase, but most of the material was gravel and cobble.

McNabb, D.H., and H.A. Froehlich. 1984. Conceptual
model for predicting forest productivity losses from
soil compaction. P. 261-265 in New Forests for a
Changing World, Proceedings, 1983 SAF National
Convention, Portland, Oregon. (For. Res. Lab.)
For foresters and soil scientists. A simple, conceptual model
for predicting forest productivity losses from soil compaction
is presented. Elements within the model which managers
are able to manipulate to influence the amount of soil
compaction caused by tractive machines are identified.

Miles, D.W.R., F.J. Swanson, and C.T. Youngberg.
1984. Effects of landslide erosion on subsequent
Douglas-fir growth and stocking levels in the western
Cascades, Oregon. Soil Science Society of America
Journal 48:667-671. (For. Res. Lab.)
For regeneration foresters and soil scientists. Stocking levels
and growth rate of 5- to 18-year-old Douglas-fir trees on
regenerated landslides were compared to similarly aged
trees on artificially regenerated clearcut units. Average
tree height on the landslides was reduced 62 percent and
the stocking level reduced 25 percent compared to trees on
clearcuts.

Perry, D.A., and G.B. Pitman. 1983. Genetic and
environmental influences in host resistance to
herbivory: Douglas-fir and the western spruce
budworm. Zeitschrift fur Angewandte Entomologie
96(3):217-228. (For. Res. Lab.)
For ecologists, entomologists, and foresters. Genetic
resistance to spruce budworm is shown to vary among
Douglas-fir varieties. Expression of resistance in
field-grown trees varies from one year to the next and may
respond to imminent budworm attack.

Pyles, M.R. 1984. Vane shear data on undrained residual
strength. Journal of the Geotechnical Engineering
Division, ASCE 11O(4):543-547.
For civil engineers. The ratio of undrained residual strength
(obtained by vane shear testing) to consolidation pressure
is shown to be constant for San Francisco Bay mud, in the
same manner that the ratio of peak undrained strength to
consolidation pressure is constant. The same result should
be expected for a wide variety of normally consolidated
clays.



Schoenemann, M.R., and M.R. Pyles. 1984. Statistical
description of shear strength in residual soils. P. 73-82
in Proceedings, IUFRO Symposium on Effects of
Forest Land Use on Erosion and Slope Stability.
Environment and Policy Institute, East-West Center,
University of Hawaii, Honolulu, Hawaii. (For. Res.
Lab.)
For civil engineers and forest engineers. A method for
describing soil strength, developed for the probabilistic
assessment of slope stability, is applied to two sets of
strength test results representing a range in residual soil
types. Geostatistical techniques are used to characterize
the spatial variability of soil strength and to assess the
adequacy of the sample data sets.

Schowalter, T.D. 1984. Dispersal of cone and seed
insects to an isolated Douglas-fir tree in western
Oregon. The Canadian Entomologist 116:1437-1438.
For entomologists. Establishment of Douglas-fir seed
orchards at a distance from other Douglas-fir stands and
removal of all cones at harvest have been recommended
for control of seed and cone insects, but results of this
study suggest that these control options may not be effective
because of dispersal capabilities of these insects.

Schowalter, T.D., M.I. Haverty, and T.W. Koerber.
1984. Studies of cone and seed insects in Douglas-fir
seed orchards. Tree Improvement News 46:14-16.
For seed orchard managers. This summary of cone and
seed insect studies was requested by the Industrial Forestry
Association to increase awareness of cone and seed insect
research at OSU among seed orchard managers.

Schroeder, W.L., and G.W. Brown. 1984. Debris
torrents, precipitation and roads in two coastal
Oregon watersheds. P. 117-123 in Proceedings,
IUFRO Symposium on Effects of Forest Land Use
on Erosion and Slope Stability. Environment and
Policy Institute, East-West Center, University of
Hawaii, Honolulu, Hawaii. (For. Res. Lab.)
For foresters, engineers, and managers. Debris torrents
and landslides from road construction are predictable by
using simple engineering methods and, therefore,
controllable by using simple construction guidelines.
Landslides from clearcuts on steep lands in the Coast
Range are not predictable and will continue to occur. An
inventory of slides during December 1981, and appropriate
engineering analysis, are used to draw these conclusions.

Silsbee, D.C., and G.L. Larson. 1983. A comparison
of streams in logged and unlogged areas of Great
Smoky Mountains National Park. Hydrobiologia
102: 99-111.
For stream ecologists. Second-order streams draining virgin
forest areas of Great Smoky Mountains National Park in
Tennessee and North Carolina are compared to those

which drain forests that were logged before establishment
of the park in the 1930's. Unlogged streams generally had
higher levels of dissolved solids and nitrate, more woody
debris, and more material in debris dams; logged streams
contained greater numbers of organisms, more taxa, and
higher levels of suspended particulates.

Steinblums, I.J., H.A. Froehlich, and J.K. Lyons. 1984.
Designing stable buffer strips for stream protection.
Journal of Forestry 82(1):49-52. (For. Res. Lab.)
For hydrologists and land managers. On 40 streamside
buffer strips in the Cascade Mountains of western Oregon,
stability was a function of one vegetation and six
topographic variables, and shading was related to three
characteristics of buffer strips and one of adjacent clearcuts.
Prediction equations were developed from these
relationships to aid assessment of stream protection in
proposed harvest designs and to aid rapid evaluation of
design modifications.

Taylor, R.L., P.W. Adams, P.O. Nelson, and R.J.
Seidler. 1983. Effect of hardwood leaf litter on water
quality and treatment in a western Oregon municipal
watershed. Water Resources Research Institute-82,
Oregon State University. 56 p.
For water quality specialists. Autumn leaf fall from
streamside red alder stands can alter water quality by
increasing color and dissolved organic carbon and can
cause problems with the chlorination process.

Waring, R.H., and G.B. Pitman. 1983. Physiological
stress in lodgepole pine as a precursor for mountain
pine beetle attack. Zeitschrift fur Angewandte
Entomologie 96(3):265-270. (For. Res. Lab.)
For forest managers and entomologists. The premise that
mature lodgepole pine forests are susceptible to mountain
pine beetle attack when physiologically stressed was
evaluated by manipulating the canopy density and
availability of nitrogen in a 120-year-old forest exposed to
a high population of beetles. Where canopy density was
reduced and nitrogen nutrition improved, trees significantly
increased their resistance to attack.

Witcosky, J .J., and E.M. Hansen. 1985. Root-colonizing
insects recovered from Douglas-fir in various stages
of decline due to black-stain root disease.
Phytopathology 75:399-402.
For pest and forest managers. Two weevils (Steremnius
carinatus and Pissodes Jasciatus) and the root bark beetle
(Hylastes nigrinus) were constantly associated with
black-stain root disease in Douglas-fir trees, and
sequentially colonized infected roots from two to four
years until tree death. The occurrence of these insects
throughout the decline of the host suggests that they may
act as disease vectors in this ecosystem.



Witmer, G.W., and D.S. deCalesta. 1983. Habitat use
by female Roosevelt elk in the Oregon Coast Range.
Journal of Wildlife Management 47:933-939.
For wildlife and forest managers. Use of varying forested
habitats by Roosevelt elk and management implications
for forest management are discussed.

Evaluation of
Forest Uses,
Practices,
and Policies
Adams, P.W. 1984. Oregon's forest practice rules.

Oregon State University Extension Service. Extension
Circular 1194. (Available from OSU Extension
Service at $1.00 plus $0.25 postage)
For woodland owners, forest operators, new forestry
employees. Provides an overview of the objectives, scope,
and nature of the rules.

Agee, J.K., D.R. Field, and E.E. Starkey. 1983.
Cooperative Park Studies Units: university-based
science programs in the National Park Service.
Journal of Environmental Education 14:24-28.
For National Park Service and resource recreation
managers. A review of the organization and rationale for
National Park Service research stations located on university
campuses across the country. These units rest upon a
partnership being forged between a university and the
Service to accomplish research, extension services, and
teaching that are of mutual benefit to both organizations.

Allen, D.J. 1983. Microcomputers: information gaps
in staying up-to-date. P. 735-736 in Renewable
Resource Inventories for Monitoring Changes and
Trends. College of Forestry, Oregon State University.
(Proceedings available at $25.00 plus $2.25 handling
and shipping from Forestry Business Office, College
of Forestry, Oregon State University)
For forestry and natural resource professionals. Discusses
potential sources of information for update technology in
microcomputer applications.

Anderson, D.H., and P.J. Brown. 1984. The
displacement process in recreation. Journal of Leisure
Research 16(1):61-73.
For recreation planners, managers, and scientists. Concepts
involved in displacement of users from recreation areas
are identified through a study in the Boundary Waters
Canoe Area Wilderness of Minnesota.

Anderson, P., and J. Sessions. 1985. Gradeability and
cost considerations in vehicle operations on steep
roads. P. 41-43 in Proceedings, Improving Mountain
Logging Planning, Techniques and Hardware, Joint
Symposium of the IUFRO Mountain Logging Section
and the 6th Pacific Northwest Skyline Logging
Symposium. Forest Engineering Research Institute
of Canada, Vancouver, British Columbia.
For forest engineers, transportation planners, and logging
specialists. This paper describes technical and economic
relationships between steep road grades and vehicle
performance.

Avery, R.B. 1985. A catenary analysis program for
locating suspended objects. P. L-3 to L-5 in

Proceedings, Improving Mountain Logging Planning,
Techniques and Hardware, Joint Symposium of the
IUFRO Mountain Logging Section and the 6th Pacific
Northwest Skyline Logging Symposium. Forest
Engineering Research Institute of Canada,
Vancouver, British Columbia.
For logging engineers. A computer program for determining
static equilibrium for a number of cables that function as
catenaries, and have known lengths and anchor
coordinates, is discussed.

Barber, R.L. 1983. A user's manual for HARVEST: an
online interactive harvest-scheduling simulator for
even-aged forests. Forest Research Laboratory,
Oregon State University. 30 p.
For undergraduate and shortcourse students in forest
management and others utilizing HARVEST. User options
and controls are emphasized, and complete examples of
data entry and program-generated output are provided
for seven basic options in harvest control. A basic
understanding of harvest scheduling methods is presumed.

Bell, J.F., K. Iles, and D.D. Marshall. 1983. Balancing
the ratio of tree count-only sample points and V-BAR
measurements in variable plot sampling. P. 699-702
in Renewable Resource Inventories for Monitoring
Changes and Trends. College of Forestry, Oregon
State University. (Proceedings available at $25.00
plus $2.25 handling and shipping from Forestry
Business Office, College of Forestry, Oregon State
University)



For practicing foresters. Using variable plot sampling allows
for the breakdown of sampling variance into two
components: (1) variance due to tree frequency and
(2) variance due to tree size. In most cases the
within-stand variation is much greater for tree count than
for V-BAR. For this reason, sample size should be larger
for tree count than for V-BAR.

Beuter, J.H. 1985. Commercial timberland: a moving
target. Renewable Resources Journal 3(1): 5-9.
For general forestry interest: professional and
non-professional. This article summarizes the work of a
Society of American Foresters task force on the adequacy
of the conventional definition of commercial timberland.
Conclusions and recommendations are given.

Beuter, J.H. 1985. Federal timber sales. Congressional
Research Service CRS-LM423, Library of Congress,
Washington, D.C.
For congressmen and those interested in federal funding
of the U.S. Forest Service. This report provides an overview
of the Federal timber business: how it has evolved, the
management context for timber sales, how timber is sold,
the costs and benefits of timber sales, and the implications
of Federal agencies' adoption of a more businesslike
approach to timber management.

Brodie, J.D., and R.G. Haight. 1985. Optimization of
silvicultural investment for several types of stand
projection systems. Canadian Journal of Forest
Research 15(1):188-191. (For. Res. Lab.)
For forest managers and mensurationists. Dynamic
programming based on forward recursion is adaptable to
decisions such as planting density, precommercial thinning
density, fertilization timing and intensity, and thinning
type. Computational methods and limitations to integrating
these decisions into growth models are explained and
reviewed.

Brown, G.W. 1982. Silviculture and forest technology
in mountainous forests of North America. P. 140-149
in Proceedings, 4th Interforst Congress, Munich,
West Germany.
For foresters and general public. New timber harvesting
research and development in western North America are
described.

Brown, G.W., R.D. Layton, and D.D. Studier. 1984.
Efficient transportation systems for the management
of new forests. P. 68-73 in New Forests for a
Changing World, Proceedings, 1983 SAF National
Convention, Portland, Oregon. (SAF, Washington,
D.C.)
For forest managers and transportation planners. This
paper describes the role of transportation systems in
managing forests and identifies the network analysis
techniques currently available. Needed improvements in

the planning of transportation systems and management
that will minimize impact on non-timber resources are
discussed.

Brown, P.J. 1985. Management objectives, recreation,
and recreation management planning. P. 1-10 in

The Management of Human Behavior in Outdoor
Recreation Settings. Institute for Leisure Behavior,
San Diego State University, San Diego, California.
(Available at $3.75 from the Institute for Leisure
Behavior, SDSU, San Diego, California)
For recreation planners and managers. The role of
management objectives in planning for recreation
management is illustrated. Especially emphasized are the
relationships of management for recreation and
non-recreation uses in providing recreation opportunities.

Butler, D.A., and C.B. LeDoux. 1983. Reference
manual for THIN: a cable yarding simulation model.
Forest Research Laboratory, Oregon State University.
35 p.
For forest engineers interested in assessment of alternative
cable yarding methods, Provides required information for
users of the THIN simulation model.

Dippon, D.R., and P.L. Tedder. 1983. Predicting the
economic impacts of intensified forest management:
Douglas County, Oregon, as a case study. Forest
Research Laboratory, Oregon State University.
Research Bulletin 41. 30 p.
For forest economists. A model consisting of a linked series
of equations is presented for estimating the future effect of
various intensities of forest management on the economy
of a region and is then applied to data from Douglas
County, Oregon, as a case study.

Driver, B.L., and P.J. Brown. 1983. Contributions of
behavioral scientists to recreation resource
management. P. 307-339 in Behavior and the Natural
Environment, Vol. VI. Plenum Publishing Corp.,
New York.
For recreation teachers, scientists, and managers. The
several contributions of behavioral scientists to recreation
resource management are discussed within the context of
a model of recreation opportunity and benefit production.

Elwood, N.E., and R.O. McMahon. 1983. Forestry
financial analysis II: worksheets for how-to-do-it.
Oregon State University Extension Service. Extension
Circularll47.31 p.

Elwood, N.E., and R.O. McMahon. 1983. Forestry
financial analysis III: how to compare two (or more)
investments. Oregon State University Extension
Service. Extension Circular 1148. 27 p.



For woodland owners. These two publications present an
organized procedure, including sample worksheets, for
analyzing the financial worth of woodland investment
opportunities and choosing among alternatives.

Ernst, S., and D.W. Hann. 1984. Volume and value
prediction for young-growth true fir trees. Forest
Science 30:871-882.
For forest scientists. Statistical models were developed for
predicting the lumber volume and value of young-growth
red, white, and grand fir trees in Oregon, Idaho, and
California. Two alternative methods of predicting lumber
value are presented.

Field, D.R., D.C. Hospodarsky, D.R. Johnson, and
G.E. Machlis. 1984. Social science research and its
assessment in the Pacific Northwest. National Park
Service, Cooperative Park Studies Unit, College of
Forestry, Oregon State University. Report 84-12.
For National Park Service and resource recreation
managers. This Cooperative Park Studies Unit report
summarizes the ways in which social science research
projects have been requested by park management from
around the country, how such projects are currently
identified in the Pacific Northwest Region, and an
assessment of accomplishments to date.

Garland, J.J. 1983. Hauling logs from woodland
properties. Oregon State University Extension Service.
Extension Circular 1140. 6 p.
For small woodland owners, loggers, and foresters. Lists
requirements and economic considerations for preparing
for log hauling from woodland properties.

Garland, J.J. 1978, Rev. 1983. Logging woodland
properties. Oregon State University Extension Service.
Extension Circular 956. 4 p.
For small woodland owners, loggers, and foresters.
Worksheet is provided to collect information to use with
matching landowner objectives and property to harvesting
system.

Garland, J.J. 1975, Rev. 1983. Timber harvesting
option. Oregon State University Extension Service.
Extension Circular 858. 4 p.
For small woodland owners, loggers, and foresters.
Compares harvesting system performance in general terms
from horses to helicopters.

Garland, J.J. 1985. Harvesting and transportation.
P. 37-41 in User's Guide for Cubic Measurement.
USDA Forest Service, Pacific Northwest Forest and
Range Experiment Station, Portland, Oregon and
College of Forest Resources, University of
Washington, Seattle, Washington.
For foresters and others interested in measurement.
Describes how cubic measurement system influences the

functions of harvesting and transportation. Entire guide is
15 chapters of cubic measurement issues.

Garland, J.J. 1985. Increasing values through bucking
practices: manufacturing logs. Oregon State
University Extension Service. Extension
Circular 1184. 16 p.
For small woodland owners, loggers, and foresters. Gives
procedures for maintaing log quality and improving log
grades and values through bucking practices.

Garland, J.J. 1985. Perspectives on the logging labor
force: selection, training, and motivation in people
and productivity: keys to a successful harvesting
operation. P. 7-32 in Forest Products Research Society
Proceedings. FPRS/CPPA Harvesting Conference,
Thunder Bay, Ontario.
For loggers and forest industry. Describes current practices
for woodsworker selection, training, and motivation.
Procedures for a "designed" methodology for using strategies
are discussed. Expected results are described.

Gibbs, K.C., and F.L. Reed. 1983. Estimation and
analysis of costs for developed recreation sites in
U.S. Forest Service Region One. Forest Research
Laboratory, Oregon State University. Research
Bulletin 42. 25 p.
For resource managers, planners, and researchers. An
economic cost analysis of 258 de'eloped recreation sites in
Forest Service Region One examined costs for planning,
facilities, and operation and maintenance. The aim was
to aid budgetary decisions and help planners better predict
costs of existing sites and new developments.

Haight, R.G., J.D. Brodie, and D.M. Adams. 1985.
Optimizing the sequence of diameter distributions
and selection harvests for uneven-age stand
management. Forest Science 31(2) :451-462. (For.
Res. Lab.)
For silviculturists, mensurationists, and forest economists.
The optimal sequence of diameter distributions from initial
condition to a dynamic steady state (without a fixed end
point) is determined using a steepest-ascent method. The
model is applied to an existing hardwood model, but
shows promise of application to any diameter class model
and for study of the even- versus uneven-age decision.

Haight, R.G., J.D. Brodie, and W.G. Dahms. 1985. A
dynamic programming algorithm for optimization
of lodgepole pine management. Forest Science
31(2):321-330. (For. Res. Lab.)
For forest managers and systems analysts. Single-tree
distance-independent stand simulators can be adapted for
dynamic programming optimization of thinnings and
rotation age. Results show that optimal management
regimes produce stands with high vigor indices and high
resistance to mountain pine beetle attack.



Hann, D.W., J.D. Brodie, and K.H. Riitters. 1983.
Optimum stand prescription for ponderosa pine.
Journal of Forestry 81(9) :595-598. (For. Res. Lab.)
For forest managers. Two examples for a northern Arizona
ponderosa pine stand illustrate the usefulness of dynamic
programming in making silvicultural decisions, giving
optimal solutions where the primary objective is
maximization of the soil expectation value, and a number
of near-optimal solutions which may be preferable when
noneconomic considerations are taken into account.

Haynes, R.W., and D.M. Adams. 1983. Changing
perceptions of the U.S. forest sector: implications
for the RPA timber assessment. American Journal of
Agricultural Economics 65(5) :1002-1009.
For resource economists and policy analyzers. Examines
USDA Forest Service assessments and projections of
long-term supply, demand, and price outlook for forest
products in the U.S., and proposes changes in the
assessment process to accommodate growing uncertainties
in the forest sector.

Iles, K., and J.F. Bell. 1983. Grade assessment using
variable plot sampling. P. 696-698 in Renewable
Resource Inventories for Monitoring Changes and
Trends. College of Forestry, Oregon State University.
(Proceedings available at $25.00 plus $2.25 handling
and shipping from Forestry Business Office, College
of Forestry, Oregon State University)
For practicing foresters. The ratio of grade "i" to tree
basal area can be used to estimate grade volume and its
sampling error. Combining grades poses a serious statistical
problem. By using the dollar value to basal area ratio, the
dollar value confidence interval for a timber course which
will reflect the effect of combined variability can be
determined.

Jackson, R.G. 1984. Monograph No. 1, Ryhs
Humphreys. Cant Ranch Oral History Program, John
Day Fossil Beds National Monument, National Park
Service, Cooperative Park Studies Unit, College of
Forestry, Oregon State University. CPSU/OSU Report
842. 60 p.

Jackson, R.G. 1984. Monograph No. 2, Stella Munro.
Cant Ranch Oral History Program, John Day Fossil
Beds National Monument, National Park Service,
Cooperative Park Studies Unit, College of Forestry,
Oregon State University. CPSU/OSU Report 843.
31 p.

Jackson, R.G. 1984. Monograph No. 3, John Murray.
Cant Ranch Oral History Program, John Day Fossil
Beds National Monument, National Park Service,
Cooperative Park Studies Unit, College of Forestry,
Oregon State University. CPSU/OSU Report 844.
69 p.

Jackson, R.G. 1984. Monograph No. 4, Kathleen
Jackson. Cant Ranch Oral History Program, John
Day Fossil Beds National Monument, National Park
Service, Cooperative Park Studies Unit, College of
Forestry, Oregon State University. CPSU/OSU Report
845. 34 p.

Jackson, R.G. 1984. Monograph No. 5, Eva Murray.
Cant Ranch Oral History Program, John Day Fossil
Beds National Monument, National Park Service,
Cooperative Park Studies Unit, College of Forestry,
Oregon State University. CPSU/OSU Report 846.
28 p.

Jackson, R.G. 1984. Monograph No. 6, Dollina
Humphreys. Cant Ranch Oral History Program, John
Day Fossil Beds National Monument, National Park
Service, Cooperative Park Studies Unit, College of
Forestry, Oregon State University. CPSU/OSU Report
847. 32 p.

Jackson, R.G. 1984. Monograph No. 7, James and
Freda Cant, Jr., Part I. Cant Ranch Oral History
Program, John Day Fossil Beds National Monument,
National Park Service, Cooperative Park Studies Unit,
College of Forestry, Oregon State University.
CPSU/OSU Report 857. 53 p.

Jackson, R.G. 1984. Monograph No. 8, James and
Freda Cant, Jr., Part II. Cant Ranch Oral History
Program, John Day Fossil Beds National Monument,
National Park Service, Cooperative Park Studies Unit,
College of Forestry, Oregon State University.
CPSUIOSU Report 858. 58 p.
For cultural resource managers. This series of oral history
monographs is being produced for the National Park
Service's cultural resource and interpretation programs at
John Day Fossil Beds National Monument. They present
information which documents the historical relationship
of the Cant Ranch with the Monument's natural and
cultural resources, and its representative role as a typical
livestock operation in the John Day Valley in the early
1900's.

Jackson, R.G., and Juan Oltremari. 1985. Influencia
del desarrollo del Parque Nacional Chiloé en
comunidades locales. Chile Forestal, Año 10,
No. 113, Febrero. [In Spanish.]
For national park managers in Chile. Describes a research
project on the social and economic impacts of a new
national park in Chile on local residents. Information
useful to CONAFChilean National Forestry Corporation
for national park planning purposes.



Jackson, R.G., and Juan Oltremari. 1985. Social and
economic impacts of the development of Chiloé
National Park on the local community: preliminary
findings. Bosque, Vol. 51. Universidad Nacional
Austral de Chile. [In Spanish.]
For national park managers in Chile. Preliminary report
prepared for CONAF (Chilean National Forestry
Corporation). Useful in determining the role of local
inhabitants in attaining the national park's objectives.

Jensen, E . C. 1984. Oregon State University's forestry
education project: getting forestry into public schools.
P. 605-608 in New Forests for a Changing World,
Proceedings, 1983 SAF National Convention,
Portland, Oregon. (SAF, Washington, D.C.)
For those interested in forestry education for youth. Reports
on recent efforts to incorporate forestry concepts,
techniques, and issues into elementary and secondary
schools of Oregon through the use of curriculum materials
and teacher education.

Jope, K.L., and B. Shelby. 1984. Hiker behavior and
the outcome of interactions with grizzly bears. Leisure
Sciences 6(3) :257-270.
For researchers and resource managers. Analysis of hiker
reports of encounters with bears. Shows how hiker behavior
and other variables affect the likelihood of charges by
bears and discusses implications for managers.

Kellogg, L.D., and E.D. Olsen. 1984. Increasing the
productivity of a small yarder: crew size, skidder
swinging, hot thinning. Forest Research Laboratory,
Oregon State University. Research Bulletin 46. 44 p.
For forest engineers and managers. Production rates and
costs of harvesting smallwood were determined for a small
yarder operating under variable conditions. Regression
equations are presented for the cycles of each harvest
method.

Larsen, D.R., and D.W. Hann. 1985. Equations for
predicting diameter and squared diameter inside
bark at breast height for six major conifers of
southwest Oregon. Forest Research Laboratory,
Oregon State University. Research Note 77. 4 p.
For mensurationists and inventory specialists. This study
developed equations that confirm or improve upon
previously published equations and provide new
information about the forests of southwest Oregon.

LeDoux, C.B. 1984. Cable yarding residue after
thinning young stands: a break-even simulation.
Forest ProductsJournal 34(9):35-40. (For. Res. Lab.)
For logging managers. Simulation analysis was used to
determine the break-even point when cable logging is
used to extract residues normally left in the woods after
thinning. Cost was affected most by size of pieces retrieved,

then by slope and number of pieces per acre. This method
can help logging managers and contractors plan profitable
yarding operations during thinning.

LeDoux, C.B. 1984. Production rates and costs of cable
yarding wood residue from clearcut units. Forest
Products Journal 34(4) :55-60. (For. Res. Lab.)
For researchers, managers, outfitters, and others interested
in non-market valuation and river-use permits. Study tallies
sales of outfitting businesses to estimate value of
river-running permits. Information from four rivers
suggests access rights might have considerable monetary
value.

Lee, M.E., P.J. Brown, and M.J. Manfredo. 1983.
User validation of planning criteria for inventorying
and monitoring recreation resources. P. 318-322 in

Renewable Resource Inventories for Monitoring
Changes and Trends. College of Forestry, Oregon
State University. (Proceedings available at $25.00
plus $2.25 handling and shipping from Forestry
Business Office, College of Forestry, Oregon State
University)
For recreation planners, managers, and scientists. The
validity of standards for assessing the remoteness and
environmental modifications criteria in recreation
opportunity planning is evaluated and suggestions are
made for modifying standards to meet local conditions.

Lee, M.E., D.R. Field, and K. Schwarzkopf. 1984.
People, human behavior and animals in parks and
preserves: a working bibliography. National Park
Service, Cooperative Park Studies Unit, College of
Forestry, Oregon State University. Report 84-11.
35 p.
For National Park Service and resource recreation
managers. Provides a perspective on the organization of
human behavior within parks and preserves and the factors
that influence human contacts with animals. The
bibliography only lists references on people and animals
in non-hunting recreation settings.

Lysne, D.H., and S.E. Armitage. 1983. Multispan
logging of old-growth timber in southwest Oregon.
Forest Research Laboratory, Oregon State University.
Research Note 74. 7 p.
For loggers and harvest planners. A 6-acre stand of
old-growth timber typical of southwestern Oregon was
clearcut as a demonstration project with a multispan
skyline system, which is a relatively new concept in the
area.

Machlis, G., and D.R. Field. 1984. On Interpretation.
Oregon State University Press. 176 p.
For National Park Service and resource recreation
managers. This collection of readings features research



conducted on people who participate in natural and
cultural history programs in parks and forests. The purpose
of the book is to provide insights on unique qualities of
people and human behavior which would aid the
communicator in dissemination of information to a target
public.

Manfredo, M.J. 1984. The comparability of onsite and
offsite measures of recreation needs. Journal of
Leisure Research 16(3):245-249. (For. Res. Lab.)
For social scientists interested in recreation and
psychometrics. Results of this study suggest that onsite
and offsite measurement of "escape physical stress"
outcomes for anglers will produce somewhat inconsistent
results. Methodological and conceptual explanations are
offered.

Manfredo, M.J., B.L. Driver, and P.J. Brown. 1983. A
test of concepts inherent in experience based setting
management for outdoor recreation areas. Journal
of Leisure Research 15(3):263-283.
For recreation managers. Presents information useful for
experience-based management of wilderness and other
recreation areas.

Manfredo, M.J., C.C. Harris, and P.J. Brown. 1984.
The social values of an urban recreation fishing
experience. P. 156-164 in Urban Fishing Symposium
Proceedings. American Fisheries Society, Bethesda,
Maryland.
For fishery managers and recreation scientists. Valued
psychological outcomes from recreational fishing in urban
environments are compared to outcomes from recreational
fishing in nonurban environments. Recommendations are
made for management of recreational fishing in urban
environments.

Manfredo, M.J., and A. Hester. 1983. A microcomputer
based campsite data system. P. 731-734 in Renewable
Resource Inventories for Monitoring Changes and
Trends. College of Forestry, Oregon State University.
(Proceedings available at $25.00 plus $2.25 handling
and shipping from Forestry Business Office, College
of Forestry, Oregon State Univcrsity)
For recreation managers. This paper describes a computer
program developed for an Apple II to conduct recreation
campsite inventories. An example illustrates the usefulness
of the program.

Mann, J.W. 1984. A summary of forest engineering
research and development in the United States and
Canada; 1983-84. P. 53-58 in Proceedings,
COFE/IUFRO 1984. University of Maine, Orono,
Maine. (SAF Publication 84-13)
For forest engineering professionals. Survey shows that
current total research effort in this discipline is

116.6 scientist man years. The summaries of research topics
by institution and the compilation of individual scientists
with their areas of specialization will be useful in helping
researchers communicate more effectively with their
colleagues.

Mann, J.W. 1984. Transporting wood by barge in the
Southern United States. American Pulp Association,
Jackson, Mississippi, Technical Note 84-A-8. 8 p.
For southern pulpwood producers. A practical exploration
of the issues surrounding the possible resurgence of barge
wood transportation in the southern U.S. Includes historical
background, description of modern barge types and towing
configurations, and a discussion of costs and other
considerations in planning barge operations.

Mann, J.W., and S.D. Tesch. 1985. Coordinating
silvicultural objectives with harvesting system
capabilities in southwest Oregon. P. 27-32 in

Proceedings, Improving Mountain Logging Planning,
Techniques and Hardware, Joint Symposium of the
IUFRO Mountain Logging Section and the 6th Pacific
Northwest Skyline Logging Symposium. Forest
Engineering Research Institute of Canada,
Vancouver, British Columbia. (For. Res. Lab.)
For loggers, logging engineers, and foresters. A decision
pathway is presented that combines inputs from both
silviculturists and harvesting specialists to determine
whether overstory removal can be done successfully.
Communication between these two disciplines is
encouraged to assist forest managers in making
shelterwood-related decisions.

McMahon, R.O. 1984. Developing a marketing strategy
for woodland owners: initial considerations. Oregon
State University Extension Service. Extension Circular
1130. 8 p.
For woodland owners. This publication presents and
discusses elements to consider when developing a marketing
strategy that integrates and harmonizes product sales with
long-term management goals.

McMahon, R.O. 1984. Marketing. P. 88-89 in User's
Guide for Cubic Measurement. USDA Forest Service,
Pacific Northwest Forest and Range Experiment
Station, Portland, Oregon and College of Forest
Resources, University of Washington, Seattle,
Washington.
For foresters. Stresses the logic of cubic measurement
systems thr9ughout the range of timber production activities
from inventorying to marketing. Emphasizes the
advantages of cubic-foot over board-foot measurements.



McMahon, R.O., and R. Baskin. 1985. Developing
cross-hedging strategies based on lumber price-change
variation and seasonality. Studies in Management
and Accounting for the Forest Products Industries,
School of Business, Oregon State University. 11 p.
For forest products marketing managers. This study
develops an improved hedge effectiveness index for
non-deliverable lumber items. The index was derived by
statistical techniques that evaluate seasonal variation and
its effects on hedging strategy.

Olsen, E.D. 1983. Avoiding two errors in estimating
logging costs. Transactions, American Society of
Agricultural Engineers 26(5): 1324-1331. (For. Res.
Lab.)
For forest engineers, harvesting cost estimators, and logging
production managers. This paper presents a method for
finding weighted averages when regression terms are
nonlinear and distributions are nonsymmetrical (skewed)
so that accurate logging production estimates may be
predicted.

Olsen, E.D. 1984. Predicting productivity using
interactive models for skidders. P. 71-73 in
Proceedings, COFE/IUFRO 1984. University of
Maine, Orono, Maine. (SAF Publication 84-13)
For forest engineers. Discusses common rules of thumb
used by loggers, and common errors in prediction of load
transfer, axle loading, and drawbar pull.

Olsen, E.D., and D.J. Gibbons. 1983. Predicting skidder
productivity: a mobility model. Forest Research
Laboratory, Oregon State University. Research
Bulletin 43. 19 p.
For forest engineers and logging managers. Interactions of
a rubber-tired skidder and log with terrain, by computer
simulation, can give reasonable estimates of productivity
and insights into the effects of variables. This mobility
model can be used to generate graphs that will aid logging
managers in choosing a skidder, planning a skid trail, or
gathering an optimal turn of logs.

Olsen, E.D., and L.D. Kellogg. 1983. Comparison of
time-study techniques for evaluating logging
production. Transactions, American Society of
Agricultural Engineers 26(6): 1665-1672. (For. Res.
Lab.)
For researchers and forest engineers. Four time-study
techniquestime-lapse photography, activity sampling,
shift-level summaries, and stopwatch studiesare
compared as measurements of logging productivity.

Olsen, E.D., and J.C.W. Seifert. 1984. Machine
performance and site disturbance in skidding on
designated trails. Journal of Forestry 82(6):366-369.
(For. Res. Lab.)

For forest managers and logging engineers. Four types of
ground-skidding machines and two logging treatments
were compared for production rates, cost analysis, stand
damage, and equipment performance.

Olsen, E.D., B.L. Tuor, and M.R. Pyles. 1984. Balloon
logging with the pendulum-swing system: factors
affecting lift. Forest Research Laboratory, Oregon
State University. Research Bulletin 47. 14 p.
For forest engineers. Mathematical models and field data
on prototypes are used to evaluate six factors affecting lift.
Factors studied are relative position of balloon and load;
weight of lines; angle between guylines and pendulum
lines; dynamic effect of load swinging; wind; and effect of
haulback and main lines.

Putnam, N.E., L.D. Kellogg, and E.D. Olsen. 1984.
Production rates and costs of whole-tree, tree-length,
and log-length skyline thinning. Forest Products
Journal 34(6):65-69. (For. Res. Lab.)
For loggers and forest economists. Time-study tests showed
that yarding whole trees was more economical than yarding
trees previously limbed, topped, or bucked. This
generalization does not apply when the terrain allows
cold decking of log-length segments.

Read, R.T. 1983. Map-brochure: forest properties.
McDonald Forest, Paul Dunn Forest, Peavy
Arboretum. School of Forestry. (Single copies
available free of charge from the Oregon State
University Forest Properties Office, Peavy Hall)
For the general public and OSU faculty, staff, and students.
A detailed map of OSU's forest properties, showing all
roads, together with general information on their history,
plants and animals, recreational use, and management.

Riitters, K., and J.D. Brodie. 1984. Implementing
optimal thinning strategies. Forest Science
30(1):82-85. (For. Res. Lab.)
For silviculturists, mensurationists, and forest economists.
Optimal thinning regimes for achieving several
management objectives were derived from two
stand-growth simulators by dynamic programming.
Residual mean tree volumes were then plotted against
stand density on density management diagrams. The results
supported the use of such diagrams for comparing,
checking, and implementing the results of optimization
analyses.

Ritchie, M.W., and D.W. Hann. 1984. Nonlinear
equations for predicting diameter and squared
diameter inside bark at breast height for
Douglas-fir. Forest Research Laboratory, Oregon
State University. Research Paper 47. 12 p.
For forest mensurationists and inventory specialists. Three
types of regression equations were fitted to data collected
from 724 Douglas-fir felled in western Oregon. A nonlinear



model with a weight of 1.O/DOB2 provided a better fit
than either a log-linear model or a weighted linear model
fitted with least squares.

Sessions, J. 1985. Network analysis using
microcomputers for logging planning. P. 87-91 in
Proceedings, Improving Mountain Logging Planning,
Techniques and Hardware, Joint Symposium of the
IUFRO Mountain Logging Section and the 6th Pacific
Northwest Skyline Logging Symposium. Forest
Engineering Research Institute of Canada,
Vancouver, British Columbia.
For forest engineers, transportation planners, and logging
specialists. This paper describes a new computer program
for analyzing transportation networks with fixed and
variable costs.

Sessions, J., M.R. Pyles, and J.W. Mann. 1985.
Structural analysis of second growth trees as tail
spars. P. 161-164 in Proceedings, Improving
Mountain Logging Planning, Techniques and
Hardware, Joint Symposium of the IUFRO Mountain
Logging Section and the 6th Pacific Northwest Skyline
Logging Symposium. Forest Engineering Research
Institute of Canada, Vancouver, British Columbia.
(For. Res. Lab.)
For forest engineers. A new procedure for calculating the
load-carrying capacity of spar trees on the basis of allowable
bending stress is proposed. A comparison between results
of traditional buckling analysis and the proposed analysis
is made for a two-dimensional single guvline.

Shelby, B. 1984. Estimating monetary values for use
permits on western rivers. Journal of Forestry
82(2):107-109. (For. Res. Lab.)
For foresters, forest engineers, and loggers. Wood residue
from clearcut logging is a little-used source of fiber, chips,
and fuel because harvest costs are largely unknown. This
study calculates incremental production rates and costs
for yarding and loading logging residue in clearcut
old-growth Douglas-fir/western hemlock forests.

Shelby, B. 1985. Resource and activity substitutes for
recreational salmon fishing in New Zealand. P. 79-85
in Proceedings, Symposium on Recreation Choice
Behavior. USDA Forest Service, Intermountain
Research Station, Ogden, Utah. General Technical
Report INT-184.
For researchers and resource managers. Investigates and
compares resource and activity substitutes for recreational
salmon fishing in New Zealand and suggests directions for
future research.

Shelby, B., and R. Harris. 1985. Comparing methods
for determining visitor evaluations of ecological
impacts: site visits, photographs, and written
descriptions. Journal of Leisure Research 17(1):57-67.
For researchers and resource managers. This study applies
and extends work on landscape assessment by comparing
three methods for gathering evaluative data from users of
wilderness campsites.

Shelby, B., and T.A. Heberlein. 1985. A conceptual
framework for carrying capacity determination.
Leisure Sciences 6(4):433-451.
For researchers and resource managers. Develops a model
which demonstrates that capacity can be determined by
integrating descriptive and evaluative components.

Shelby, B., T.A. Heberlein, J. Vaske, and G. Alfano.
1984. Expectations, preferences, and feeling crowded
in recreation activities. Leisure Sciences 6(1):1-14.
For researchers and resource managers. Crowding
perceptions are affected by expectations and preferences
independent of actual encounters. Management
implications are discussed.

Shelby, B., and K. Stein. 1984. Recreational use and
carrying capacity for the Klamath River. Water
Resources Research Institute, Oregon State
University. WRRI-92.
For researchers and resource managers. Develops
methodology and presents findings for carrying capacity
problems in a more easily accessible and heavily developed
setting than previous studies.

Smith, N.J., and D.W. Hann. 1984. A new analytical
model based on the -3/2 power rule of self-thinning.
Canadian Journal of Forest Research 14:605-609.
(For. Res. Lab.)
For forest scientists. A nonlinear analytical model was
designed to describe the relationship between average plant
size and stand density in single-species, monospecific plant
populations. Testing methods, results, and various uses of
the model are discussed.

Smith, S.H., and J.F. Bell. 1983. Using competitive
stress index to estimate diameter growth for thinned
Douglas-fir stands. Forest Science 29(3):491-499.
(For. Res. Lab.)
For forest researchers and educators. A set of linear growth
equations was developed by using initial tree diameter,
initial competitive stress index (CSI), and change in CSI
as a result of thinning as independent variables to predict
periodic tree-diameter growth response for a 3- and 4-year
growth period. Functions including all three independent
variables accounted for the greatest variation in periodic
diameter increment for both growth periods.



Smith, S.H., J.F. Bell, F.R. Herman, and T. See.
1984. Growth and yield of Sitka spruce and western
hemlock at Cascade Head Experimental Forest,
Oregon. USDA Forest Service, Pacific Northwest
Forest and Range Experiment Station, Portland,
Oregon. Research Paper PNW-325. 30 p.
For forest mensurationists and land managers. In 12
even-aged stands between 83 and 113 years old, average
stand volume increased from 122,000 to 163,000 board
feet per acre during the 33-year study. Results confirm
that the Sitka spruce/western hemlock coastal forests are
extraordinarily productive.

Stafford, S.G. 1985. A statistics primer for foresters.
Journal of Forestry 83(3): 148-157. (For. Res. Lab.)
For foresters, land managers, silviculturists, and others
dealing with natural resources. Provides a general overview
of the major statistical concepts and key pointers for
planning experiments focusing on simple, easy-to-follow
definitions and explanations with many practical examples.
This paper demonstrates that the science of using data is
applicable to many besides researchers.

Stafford, S.G., P.B. Alaback, G.J. Koerper, and M.W.
Klopsch. 1984. Creation of a forest science data
bank. Journal of Forestry 82(7):432-433. (For. Res.
Lab.)
For biometricians and forest researchers. The Forest Science
Department at OSU has been developing a data bank to
ensure the availability and continuing usefulness of
information collected in earlier Northwest forestry studies.
Procedures have also been established for adequate
documentation of new data sets from on-going ecological
and silvicultural studies. Two main and six supportive
databases are used.

Stankey, G.H., P.J. Brown, and R.N. Clark. 1983.
Monitoring and evaluating changes and trends in
recreation opportunity supply. P. 227-230 in
Renewable Resource Inventories for Monitoring
Changes and Trends. College of Forestry, Oregon
State University. (Proceedings available at $25.00
plus $2.25 handling and shipping from Forestry
Business Office, College of Forestry, Oregon State
University)
For recreation managers and planners. Concepts for
monitoring and evaluating the delivery of recreation
opportunities over time are outlined.

Sutherland, C.F. 1983. Forest property taxation in
western Oregon. Oregon State University Extension
Service. Extension Circular 1136. 6 p. (Available
from OSU Extension Service at $0.50 plus $0.25
postage)

r.LiJ

For woodland owners and tax specialists. This paper
describes the forest property tax laws that apply in western
Oregon and lists eligibility requirements for the various
options available.

Sutherland, C.F. 1983. Oregon's forest products harvest
tax. Oregon State University Extension Service.
Extension Circular 1151. 3 p. (Available from OSU
Extension Service at $0.50 plus $0.25 postage)
For Oregon's forest industry. Explains the tax on forest
products harvested in Oregon.

Sutherland, C .F. 1984. Forest property taxation in
eastern Oregon. Oregon State University Extension
Service. Extension Circular 1150. 6 p. (Available
from OSU Extension Service at $0.75 plus $0.5
postage)
For eastern Oregon woodland owners. Explains the
property tax law for forest property in eastern Oregon.

Tappeiner, J.C., J.C. Gourley, and W.H. Emmingham.
1985. A user's guide for on-site determinations of
stand density and growth with a programmable
calculator. Forest Research Laboratory, Oregon State
University. Special Publication 11. 18 p.
For silviculturists and field foresters. Instructions are given
for estimating current volume and basal area and periodic
volume, basal area, and diameter growth of forest stands.
The technique, which uses the tarif system of Cole and
Chambers and Foltz, enables estimates to be made in the
field.

Tedder, P.L. 1983. Simulating management
intensification in national timber-supply projections.
Journal of Forestry 81(9):607-609.
For forest economists and managers. This paper presents
the Timber Resource Inventory Model, which simulates
management intensification by using yield-table projections
for up to five treatment and response levels for a large
number of species and sites.

Vomocil, M.G., and P.L. Tedder. 1983. Effects of
projected yields and initial inventories on harvest
schedules of Douglas-fir. Forest Research Laboratory,
Oregon State University. Research Bulletin 44. 26 p.
For forest managers, biometricians, and harvest schedulers.
Results of comparisons to determine the effect of uncertainty
of initial inventories and project yields on harvest schedules
for Douglas-fir indicate that short-run harvests are most
affected by errors in initial inventory, while long-run
harvests are most affected by yield projections and
approach-to-normality predictions.



Wilbanks, S., and J. Sessions. 1985. Modeling running
skyline performance based on mechanical capability
of the yarder. P. 63-67 in Proceedings, Improving
Mountain Logging Planning, Techniques and
Hardware, Joint Symposium of the IUFRO Mountain
Logging Section and the 6th Pacific Northwest Skyline
Logging Symposium. Forest Engineering Research
Institute of Canada, Vancouver, British Columbia.
For forest engineers and logging specialists. This paper
describes a method for predicting the performance of
running skyline yarders based on the mechanical capability
of the yarder and the load path.

Efficiencies
in Wood and
Energy Use

Brown, T.D. 1984. Size control of boards in sawmills:
hand measurement and evaluation. P. 73-80 in

Computer Automation for Sawmill Profit. Forest
Products Research Society, Madison, Wisconsin.
For middle managers in lumber manufacturing. This paper
discusses current systems for evaluating sawing accuracy
in sawmills where dial or digital calipers and programmable
calculators and microcomputers have, in the last 5 to
10 years, replaced the tape measure and adding machine.
Future trends are suggested, including automatic
thickness-gauging devices interfaced with computers to
evaluate each machine separately.

Bublitz, W.J., and J.H. Lai. 1983. The bleaching
response of kraft pulps from aged and fresh
Douglas-fir chips. Tappi Journal 66(9):127-130.
(For. Res. Lab.)
For the pulp and paper industry. Under the same pulping
conditions, kraft pulps from Douglas-fir chips aged in a
storage pile had lower yields and kappa numbers but
higher unbleached brightnesses than kraft pulps from fresh
Douglas-fir chips. The lower strength properties of the
bleached, aged chips may be detrimental to the production
of certain grades of pulp.

Bublitz, W.J., and K.P. Wilson. 1983. The role of
methanol in a methanol acid sulfite pulping process.
P. 423-427 in 1983 Pulping Conference. Book II.
Technical Association of the Pulp and Paper Industry,
Inc. ISSN: 0272-7269. (For. Res. Lab.)

For the pulp and paper industry. Adding methanol to an
acid sulfite pulping process imparts several significant
beneficial effects, reducing the total pulping time to 1 hour
or less, and making possible isothermal pulping at high
temperatures.

Chong, E.E., B. deBriceno, G. Miller, and S.J. Hawkes.
1985. Spectroscopy and the classification of liquid
stationary phases in GLC. Journal of
Chromatographia 5:293-332.
For chromatographers and research chemists. Produces a
table of acidity, basicity, polarity, and London potential
for use in choosing from the 26 stationary phases listed.
Methods for determining the indices use only a gas
chromatograph and can be applied by technicians with no
specialized understanding of solution parameters.

Frederick, W.J., Jr. 1984. The energy costs of increased
organics recovery for chemical by-products in kraft
pulp mills. P. 143-162 in Progress in Biomass
Conversion. Vol. 5. Academic Press, Inc., New York.
(For. Res. Lab.)
For researchers and process development engineers. This
paper examines the kraft recovery boiler as an energy
recovery device. The question of the value of dissolved
wood organics as a fuel for pulp mills is addressed, as well
as the impact of extracting part of the dissolved wood
organics on recovery boiler operability and process
economics.

Frederick, W.J., Jr. 1984. Managing nonprocess element
flows in pulp-mill chemical cycles. In Energy and
Environmental Concerns in the Forest Products
Industry. A1ChE Symposium Series 80(239):21-29.
For pulp mill personnel. Accumulation of nonprocess
elements, such as aluminum, chloride, potassium, and
silicon, in pulp-mill chemical cycles limits coal and wood
waste as process fuels. The paper summarizes the chemistry
of these elements and provides guidelines for minimizing
their impact on kraft recovery systems.

Funck, J.W., and M.L. Hoag. 1985. Characteristics of
logging residues from Oregon old-growth stands.
Forest Products Journal 35(6):33-40. (For. Res. Lab.)
For wood energy producers. Energy characteristics such
as higher heating value, moisture content, specific gravity,
ash content, and piece size distributions are presented for
both the wood and bark portions of logging residues
obtained from logging sites in the Oregon Cascades.

Gollob, L., R.L. Krahmer, J.D. Wellons, and A.W.
Christiansen. 1985. Relationship between chemical
characteristics of phenol-formaldehyde resins and
adhesive performance. Forest Products Journal
35(3):42-48. (For. Res. Lab.)
For wood and adhesive scientists and technologists. Selected
resin formulations representing extremes in chemical



characteristics were evaluated as adhesives either without
additives (neat resins) or with blended extenders and fillers
(mixed adhesives). Wood failure and breaking load with
both formulationsare discussed.

Goodell, B.S., G.G. Helsing, and R.D. Graham. 1984.
Responses of Douglas-fir trees to injection of
chloropicrin. Canadian Journal of Forest Research
14:623-627.
For wood utilization specialists. After 4 years, no
continued, adverse response to treatment was apparent,
and growth of all trees remained comparable to that of
control trees.

Jung, H.S., and C.J. Kozlik. 1983. Study on accelerated
kiln drying schedule of oaks. Korean Society of Wood
Science and Technology 11(6):19-25. [In Korean.]
For kiln operators and wood preservationists. The study
sought to determine the drying rate and degrade for 4/4
white oak by accelerating the kiln schedule with small
changes in the kiln conditions during the first 12 to 16
days. The results were excellent moisture content,
uniformity, and minimum degrade.

Jung, H.S., and C.J. Kozlik. 1983. Study on temperature
step-press drying of Oregon white oak heartwood.
Korean Society of Wood Science and Technology
11(5):42-47. [In Korean.]
For kiln operators and wood preservationists. Flatsawn
white oak (0.25 and 0.50 inch) was press-dried at 212°F,
244°F, and a combination of the two temperatures. Drying
time was reduced at 244°F and the combination press
cycle, but honeycombing caused excessive degrade in all
three methods.

Jung, H.S., C.J. Kozlik, and H. Resch. 1984. Study on
kiln schedule modification for Douglas-fir. Korean
Society of Wood Science and Technology 12(1):31-37.
[In Korean.]
For kiln operators and wood preservationists. Relations
between resistance to drying, moisture content, and drying
times were studied for 4/4, 6/4, and 8/4 thicknesses dried
with a mild and a severe kiln schedule. Resistance to
drying was greater for 8/4 and least for 4/4 thicknesses.

Milota, M.R., and J.B. Wilson. 1984. Review of
innovative drying methods. P. 92-111 in Proceedings,
Western Dry Kiln Clubs. College of Forestry, Oregon
State University.
For manufacturers of plywood and lumber. Discussed are
innovative methods for drying lumber and veneer. The
methods are considered in terms of their technology and
applicability for commercially drying western wood species.

Sandoe, M.D., J.D. Wellons, R.J. Parker, and R.
Jokerst. 1983. Gluability of platen-dried veneer of
Douglas-fir. Forest Products Journal 33(7/8): 57-62.
(For. Res. Lab.)

Lc

For mill managers and drying and gluing foremen in
plywood plants. Platen drying at temperatures ranging
from 325 to 460° F affected strength and durability of
adhesive bonds between veneers from second-growth
Douglas-fir. Breaking load after vacuum-pressure-soak was
found to be the best estimator of bond quality, which
decreased when 0.4-inch veneers were dried for long periods
at the lowest temperatures tested and when 0.1-inch veneer
was dried at high temperature.

Sheffield, T.W., and J.W. Funck. 1985. CLPLOSS:
Analyzing green-end veneer recovery and loss. Forest
Research Laboratory, Oregon State University.
Research Bulletin 49. 31 p.
For veneer mill managers and quality control personnel.
Previously, no method existed that was capable of
accurately determining all of the losses occurring in green
veneer production. A procedure is presented for
determining detailed loss and recovery data using a digitizer
to measure veneer areas obtained from movie film.

Wellons, J.D. 1982. The adherends and their
preparation for bonding. Journal of Educational
Modules for Materials Science and Engineering
4(6):1043-1090.
For students of wood products theory with the equivalent
of a one-year course in general chemistry and in engineering
physics. This teaching module describes the molecular
and macroscopic structure of wood, metals, and plastics;
explains the influences on bonding and the mechanisms by
which adhesives bond to substrates; and describes methods
used to prepare surfaces for bonding.

Wellons, J.D., and L. Collob. 1982. Molecular
properties of phenolic adhesives. P. 17-22 in
Proceedings, Symposium on Wood Adhesives. USDA
Forest Service, Forest Products Laboratory, Madison,
Wisconsin.
For wood scientists and polymer chemists. This paper
describes the use of gel permeation chromatography and
laser light scattering to measure molecular weight
distribution of phenolic resins.

Product
and Structure
Performance
Bastendorff, K.M., and A. Polensek. 1984. Strength

and stiffness of red alder and bigleaf maple pallet
materials. Forest Products Journal 34(7/8):51-56.
(For. Res. Lab.)



For pallet users and manufacturers. Samples of deckboards
and stringers of Pacific Northwest red alder and bigleaf
maple were tested in static bending to determine strength
and stiffness properties useful in pallet design. Values for
modulus of elasticity and modulus of rupture were
obtained. Equations are also given for predicting changes
in modulus of elasticity as moisture content of red alder
changes.

Dougal, E.F., and R.L. Krahmer. 1984. Ultrastructural
observations of parenchyma and sclereids in
Douglas-fir (Pseudotsuga menziesii [Mirb .1 Franco)
bark. Wood and Fiber Science 16(2):246-256. (For.
Res. Lab.)
For researchers and teachers. An examination of
Douglas-fir bark that describes ultrastructural
characteristics of parenchyma cells present in inner bark,
changes that occur in cells of parenchyma of outer bark,
and pitting between sclereids and adjacent cells.

Forrer, J.B. 1984. An electronic system for monitoring
gradients of drying wood. Forest Products Journal
34(7/8):34-38. (For. Res. Lab.)
For engineers and researchers specializing in kiln operation.
Study of the moisture diffusion of drying wood requires a
practical means of continuous measurement of wood
temperature and moisture gradients. The design of a
composite sensing device is presented and a prototype
tested. The tests, which were run with a
microprocessor-based control system on samples of
Douglas-fir, indicated that the instrument can identify
the major drying phases.

Goodell, B.S., and R.D. Graham. 1984. Fungal decay:
the enemy of wood poles. Telephony/November 5,
1984:42, 47.
For electric-utility personnel. Reports on a 1982 survey of
pole maintenance by electric utility and wood products
companies in 20 states. Responses cover products inspected,
methods and equipment used, early decay detection, safety
criteria, remedial treatments, and suggestions for
improvement.

Goodell, B.S., R.L. Krahmer, and R.D. Graham. 1985.
Residue retention and fungal invasion of
chloropicrin-treated Douglas-fir. Forest Products
Journal 35(2):45-49.
For wood preservation specialists. Chlorinated residues
can persist in wood for extended periods and are not easily
removed by aeration, heating, or acetone extraction.
Although treated wood with low levels of residue is not
protected from fungal invasion under conditions of severe
decay/exposure hazard, residues have an inhibitory effect
on fungi under conditions of less severe decay.

Graham, R.D. 1983. The role of fumigants in log
preservation. APT [Association for Preservation
Technology] XV(1):20-21.

For architects, engineers, and those interested in preserving
historic structures. Fumigants used to control decay of
poles, piling, posts, and pickets should prove useful in
preserving log structures, especially historic ones.

Gromala, D.S., and A. Polensek. 1984. Light-frame
wall researchaxial and bending loads. International
Journal for Housing Science and Its Applications
8(4) :383-393.
For architects, engineers, and builders. A finite element
model was developed to predict the stiffness and strength
of light-frame wood-stud walls under bending and
compression loads. Results will be useful in calibrating
current construction practices to performance-based codes.

Helsing, G.G., R.D. Graham, and M.A. Newbill. 1984.
Effectiveness of fumigants against marine
wood-borers. Forest Products Journal 34(6): 61-64.
(For. Res. Lab.)
For inspectors of marine wood. The fumigants Vapam,
Vorlex, and chloropicrin were applied to Douglas-fir test
panels in 6- or 40-cc quantities prior to submersion and
monitored for 3 years. Vorlex (40 cc) effectively limited
Liinnoria attack, while Vapam and chloropicrin were
ineffective. However, all three fumigants prevented
shipworm attack at higher dosages. Vorlex and another
fumigant, methylisothiocvanate, were also capable of
preventing further attack by shipworms already established
in test panels, while chloropicrin failed to control these
infestations.

Helsing, G.G., J. Morrell, and R.D. Graham. 1984.
Evaluations of fumigants for control of internal decay
in pressure-treated Douglas-fir poles and piles.
Holzforschung38:277-280. (For. Res. Lab.)
For wood preservers, electric-utility personnel, and harbor
masters. The most recent annual tests for persistence and
effectiveness of fumigants in controlling internal decay of
pressure-treated Douglas-fir poles and piles are evaluated.
Retreatment cycles and comparative effectiveness of the
chemicals Vapam, Vorlex, chloropicrin, allyl alcohol, and
methylisothiocyanate are discussed.

McKimmy, M.D. 1984. The effect of annual ring
micro-characteristics on wood properties. P. 76-81
in Proceedings, Western Dry Kiln Clubs. College of
Forestry, Oregon State University.
For wood utilization and processing specialists.
Annual-ring micro-characteristics of small, clear specimens
of wood were measured by X-ray densitometry and
correlated with mechanical strength properties in order to
assess the effects of forest management practices, such as
thinning and fertilization, on wood properties.

Miller, D.J. 1983. Serviceability of Douglas-fir shakes
after 22 years on a roof in western Oregon. Forest
Products Journal 33(11/12) :66-68. (For. Res. Lab.)



For wood shingle and shake industry and building code
officials. Douglas-fir shakes were inspected after 22 years
on a roof in western Oregon, an area rated intermediately
favorable for decay of wood used aboveground. About
2 percent of the shakes inspected needed replacement, but
overall appearance of the roof was still good.

Morrell, J.J., D.G. Gibson, and R.L. Krahmer. 1985.
Effect of fluorescent-labeled lectins on visualization
of decay fungi in wood sections. Phytopathology
75(3):329-332. (For. Res. Lab.)
For microscopists, anatomists, and forest pathologists.
Fluorescein-labeled wheat germ agglutinin greatly
enhanced hyphal visibility of all fungi over that obtained
with the conventional safranin-O/picro-aniline blue
method. Fluorescent-labeled lectins provide an improved
tool for observing fungi in wood sections and could prove
useful for following the complete course of decay.

Morrell, J.J., G.G. Helsing, and R.D. Graham. 1984.
Marine wood maintenance manual: a guide for
proper use of Douglas-fir in marine exposures. Forest
Research Laboratory, Oregon State University.
Research Bulletin 48. 62 p.
For marine wood users. This manual is designed as an
illustrated user's guide to maintaining wood in West Coast
marine environments. The agents that degrade wood are
described in detail, and methods for detecting the damage
they cause are outlined. Techniques are also described for
correcting and preventing this damage.

Morrell, J.J., and T.C. Scheffer. 1985. Persistence of
chloropicrin in western redcedar poles. Forest
Products Journal 35(6) :63-67. (For. Res. Lab.)
For wood preservers and utility and chemical company
personnel. This paper describes the five-year results of
chloropicrin application and suggests that fumigants can
be highly effective for protecting western redcedar
heartwood.

Morrell, J.J., and R. Zabel. 1985. Wood strength and
weight losses caused by soft rot fungi isolated from
treated southern pine utility poles. Wood and Fiber
Science 17(1):132-143. (For. Res. Lab.)
For wood preservers and utility company personnel. Six
soft rot fungi were tested for their ability to cause weight
loss, anatomical damage, and tensile strength loss in
southern pine and American beech. While tests used were
severe and not directly applicable to poles in service, they
indicate that soft rot fungi pose a potentially serious
problem in the wood zones they inhabit.

Newbill, M.A., and J.J. Morrell. 1985. Marine wood
chafing: an illustrated comment. Forest Products
Journal 35(2):19-21. (For. Res. Lab.)
For marina owners and harbor masters. The untreated
core of Douglas-fir is frequently exposed to chafing damage
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from misaligned piles, heavy tidal surging, or marina
characteristics. Several simple devices are recommended
for minimizing the detrimental effects of chafing.

Polensek, A. 1982. Creep prediction for nailed joints
under constant and increasing loading. Wood Science
15(2):183-192. (For. Res. Lab.)
For engineers, architects, and forest products scientists. A
theoretical procedure, developed to assess the effect of
long-term variable loads on nailed joints, can closely predict
slip-time relations under stepwise and possibly under any
arbitrary load.

Polensek, A. 1984. Design and construction of small
wood buildings subjected to natural hazards. In
International Conference on Natural Hazards
Mitigation Research and Practice: Small Buildings
and Community Development. Vigyan Bhavan
(Government House), New Delhi, India.
For professionals in engineering, construction, and
international trade. This paper presents an overview of
wood use in small buildings in developing countries.
Research needs are outlined for improving construction
and increasing wood use in small buildings.

Polensek, A. 1984. Nonlinear damping in nailed wood
components. P. 301-304 in Proceedings, Fifth
Engineering Mechanics Division Specialty
Conference. American Society of Civil Engineers,
New York. (For. Res. Lab.)
For engineers, architects, and builders. A testing procedure
and results are summarized for nonlinear damping and
stiffness of nail joints between wood-building components
under cycling loads. An algorithm was developed that
defines the nodal damping of a bending finite element in
terms of joint damping. Effects on damping from the
loading magnitude and rate were evaluated experimentally
and included in the algorithm.

Polensek, A. 1984. Structural analysis of light-frame
wood buildings. P. 189-203 in Proceedings of a
Workshop, Structural Wood Research. American
Society of Civil Engineers, New York.
For engineers, architects, and builders. Up to now, design
of wood buildings does not include composite behavior of
wood components. Research needs essential for modeling
entire buildings in three dimensions are outlined.

Polensek, A., and D.S. Gromala. 1984. Probability
distributions for wood walls in bending. Journal of
Structural Engineering 110(3) :619-636. (For. Res.
Lab.)
For professionals in design of wood buildings. Strength
and deflection distributions of wood stud walls were
simulated on a computer by using experimentally
determined properties of framing, sheathing, and joints.



Results should be useful in establishing benchmark
performance criteria for walls and in the conversion of
wood design to a reliability-based format. All simulated
wall types could sustain loads exceeding those expected in
a 100-year wind.

Resch, H., J.W. Johnson, and B.A. Bendtsen. 1983.
Strength and stiffness of clear Douglas-fir exposed to
the Mount St. Helens volcanic eruption. Forest
Products Journal 33(718):52-56.
For converters and users of timber salvaged from the Mount
St. Helens volcanic area. Strength and stiffness in bending
of defect-free test material has not been affected by the
volcanic blast. While lower than averages for coast
Douglas-fir, they fall within the natural variability of
Douglas-fir wood. This conclusion should not be extended
to full-size lumber that may contain defects such as
compression failures or other breaks.

Scheffer, T.C., B.S. Goodell, and F.F. Lombard. 1984.
Fungi and decay in western redcedar utility poles.
Wood and Fiber Science 16:543-548. (For. Res. Lab.)
For wood pathologists and preservationists. Three decay
fungi were isolated from the heartwood and six from the
sapwood of western redcedar poles. None had previously
been reported in poles of this species in North America.

There was little radial extension of heartwood infection
beyond the advanced decay.

Wilson, J.B. 1984. Durability as affected by resin type.
P. 53-57 in Proceedings of a Workshop, Durability
of Structural Panels. USDA Forest Service, Southern
Forest Experiment Station, New Orleans, Louisiana.
General Technical Report SO-53.
For manufacturers of particleboard and waferboard. The
durability of particleboard and waferboard was examined
to determine the effect of the resins urea-formaldehyde,
phenol-formaldehyde, emulsifiable polymeric isocyanate,
and polymeric isocyanate on strength retention,
dimensional stability, and creep.

Wilson, J.B. 1985. The promise of waferboard, the
new structural building material. Wood Based Panels
North America (Special Issue of Wood Based Panels
International) 5(2) :31-33.
For structural panel manufacturers and home builders.
Waferboard and OSB are discussed in terms of their
manufacture and markets, giving reasons for their successful
entrance into the structural panel market. Forecasts show
continued market growth through the 1980's and into
structural lumber markets in the 1990's.
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The Forestry Media Center has been producing and distributing
films (F) and slide-tapes (S-T) since 1972. More than 500,000 "students" in
educational institutions, government agencies, and private industry
throughout the world have used these audio-visual packages for training
and education. Although most of the packages 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 two years, specialists from the College of Forestry have
completed six new packages. The Center now has over 100 presentations
available for purchase or rent. Currently in production are presentations
on thinning in Douglas-fir, prescribed burning, and designated skid trails.
For a complete listing of available audio-visual packages, write or call:

Forestry Media Center
College of Forestry

Oregon State University
Corvallis, Oregon 97331-5704

(503) 754-4702



Dendrology Terminology People and Forests in Oregon
By Ed Jensen and David Bucy By Barbara Yoder
39 minutes, 160 slides, $115 471.5 S-T 16 minutes, 79 slides, $95

Defines over 100 terms commonly used when identifying
trees and shrubs. Terms are grouped in naturally occurring
sequences and are illustrated with Pacific Northwest species.

Establishing a Lumber Size Control Program
By Terry Brown, Tom Luba, and Stacy Mellem
16 minutes, 80 slides, $95 826.2 S-T

Introduces the steps involved in setting up a lumber size
control program. Shows techniques for properly measuring
lumber. A worksheet that accompanies the program shows
how to calculate lumber sawing variation and rough green
target sizes. Intended for sawmill managers,
superintendents, quality control personnel, and students.

How Many Is Too Many? Determining Social Carrying
Capacity
By Bo Shelby and Stacy Mellem
l9minutes,l03slides,$105 853 S-T

Introduces the concept of carrying capacity as it applies to
recreation management, and describes a conceptual model
for determining recreational use limits. The program is
intended for resource managers and students interested in
the issues of crowding and overuse. Studies from a variety
of outdoor recreation settings were used to develop the
model that is presented in the program.

870 S-T
Explores some attitudes toward and uses of Oregon's forest
resources from before 1800 until the present. Although
designed for upper elementary students, it's been used
successfully by a variety of audiences. It also serves as the
introduction to a 7-part lesson plan unit on the history of
Oregon forestry for grades 4-6.

Tilling Compacted Forest Soils
By Paul Adams, Charles Andrus, Hank Froehlich,
John Garland, and Jeff Hino
25minutes, 113 slides, $105 876 S-T
Introduces soil tillage as a means of alleviating forest soil
compaction problems through a discussion of four tilling
implements. Research examples are used to provide an
overview of the relative tilling effectiveness of brush blades,
rock rippers, winged rippers, and disk harrows. The
program also includes information designed to improve
tillage management decisions and operations.

Woodland Management: The Time To Start Growing
Is Now
By Rick Fletcher and Stacy Mellem
12 minutes, 89 slides, $100 880 S-T
A motivational program designed to introduce
non-industrial woodlot owners to the benefits of woodland
management. The program is aimed at small woodland
owners who currently do not manage their property. It
uses humor, interviews, and poetry to stimulate property
owners to find out more about forest management.
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each citation.
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Krueger, W.C. 1985. Grazing for forest weed control.
In Proceedings, Silvicultural Symposium: Weed
Control for Forest Productivity. Washington State
University, Pullman. (Dep. Rangel. Resour.)
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P.O. Box 550 P.O. Box 275
Medford, OR 97501

Springfield, OR 97477
Office: 773-7491

Office: 746-2511
E.P. Johnson

President Charles Shotts
C & D Lumber Company Vice President
P.O. Box 27 Gilchrist Timber Company
Riddle, OR 97469 Gilchrist, OR 97737
Office: 874-2281 Office: 433-2222

William Larson L.L. Stewart
Vice President Director
Champion International Corporation Bohemia, Inc.
P.O. Box 10228 P.O. Box 10293
Eugene, OR 97440 Eugene, OR 97440
Office: 687-4690

Office: 343-3221
Dewey Mobley

Vice President Kessler Cannon
Georgia Pacific Corporation Association of Oregon Counties
500 SW 5th P.O. Box 12729
Portland, OR 97204 Salem, OR 97309
Office: 222-5561 Office: 585-8351



William G. Leave!!
State Director
Bureau of Land Management
P.O. Box 2965
Portland, OR 97208
Office: 231-6251

Albert McC ready
2407 N.E. 27th Avenue
Portland, OR 97212
Home: 281-2415

Janet McLennan
Assistant Power Manager
Natural Resources and Public Services
Bonneville Power Administration

P.O. Box 3621-PG
Portland, OR 97208
Office: 230-5154

H. Mike Miller
State Forester
Oregon State Forestry Department
2600 State Street
Salem, OR 97310
Office: 378-2510

Jeff M. Sirmon
Regional Forester
U.S. Forest Service, Region 6
P.O. Box 3623
Portland, OR 97208
Office: 221-3625
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Annual Forestry Research Expenditures
by program area and revenue source
July 1, 1983 toJune3O, 1985

Expenditure ($ Thousands)
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Program Area

Forest Regeneration

Forest Culture, Productivity

Protecting Forests, Watersheds

Evaluating Forest Uses, Practices

Wood Processing,
Products Performance

Revenue Source

State General Fund

Forest Products Harvest Tax

Federal Mclntire-Stennis

C rants, Fees, Cooperative Research,
etc.



Text of "Research and Outreach" written by Ralph McNees and edited by
Carol Perry. Bibliographies compiled by Judy Starnes. Word processing by
David Merrill. Graphic design and layout by Gretchen Bloom.
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