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As the forestry research arm
of the State of Oregon and
Oregon State University, the
Forest Research Laboratory
(FRL) each year publishes an
annual report of its activities.
This is the report for 1978.

Like previous reports, this
one lists our research publi-
cations and identifies the
Advisory Committee that helps
us keep our program relevant
to the needs of Oregon. It
also describes the major areas
of current research activities
and identifies our sources
of financial support.

Usually the report also
describes the year's most
significant recent research
results, new findings, and
scientific accomplishments of
Laboratory faculty because
such ideas and information are
the "products" of our efforts.

director

However, Laboratory research
is targeted to solving current
and future forestry problems
of Oregon's landowners, plant
managers, foresters, public
officials, and private citizens
providing them with the facts
and information needed for
wiser decisions on use and
management of Oregon's forest
resources and wood-using in-
dustries. Thus the real payoff
from our research occurs only
in improved forest uses, more
effective forestry practices,
better wood products, and
improved forests.

And are such improvements
occurring?

To help answer this question,
I asked Laboratory Editor
Nikki Vick to visit several
people who should know, people
who are using Oregon's forests,
managing forests, or manufac-
turing forest products. She
asked them what they were doing
and if their activities had
been affected by Laboratory
research. Their responses are

illustrative. Even as such
people's problems provide the
focus for our research, their
stories provide the focus for
this report.

2 Troy Moore
silviculturist

10 Dick Renoud
logger

16 Dick Worthington
Federal administrator

22 Frank Moore
conservationist

28 Fred Sohn
mill owner

34 Craig Royce
nursery manager

40 Neal Pinson
technical director

46 Bud Hinman
small woodland owner



Piles of dust?

No, pollen from Douglas-fir
cones. Today scientists know
that pollen can be collected,
isolated, stored, and used to
breed improved trees. A fter
this pollen dries, it will be
counted to see what trees
produced the most pollen. Or
the trees may already have
qualities that the scientists
want to reproduce. Then by
selectively pollinating
"superior" cones, scientists
can breed faster growing trees
that are more productive and
more resistant to disease. And
that means better forests.
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Between Corvallis and Newport,
Oregon Highway 20 winds
through a pleasant blend of
pastoral valleys and lushly
forested hills in the Coast Range.
Large conifers tower over red
alder and other deciduous
species that fire the green land-
scape in the autumn.

But the serenity of the scenery
occasionally is scarred by
patches bearing only charred tree
stumps or cut timber lying askew.
And unless you know better, you
suspect natural disaster or
loggers as the culprits of
irreparable devastation.

But it's neither irreparable
nor devastation.

What you are seeing is intensive
forest management, part of a
scientifically based succession
of harvesting and reforestation
to generate new and better
forests. To provide natural
resources for the future. Just
ask Troy Moore.

As a silviculturist for
Publishers Paper Co., Troy



coordinates all reforestation
and manages all young tree
stands on the company's West
Coast lands. And that's no small
jobright now the company owns
more than 365,000 acres in
Oregon and Washington.

"The first time / became
acquainted with the Forest
Research Laboratory was
back in 1964."

"We're one of the top 10 lumber
producers in the United States,"
Troy says. As a subsidiary of the
Times Mirror, Publishers Paper
Co. provides newsprint for the
Los Angeles Times.

All that production means that
Publishers Paper Co. has to log
a lot of land. But unless it
wants to log itself right out of
business, that means the company
also has to do a lot of reforest-
ation. That's where Troy comes
in.

Troy Moore
silviculturist

"I was brought up near Puget
Sound. We had 7 acres; 2 1/2
were cleared. My parents heated
their home with wood so we
eventually cleared another 2 1/2
acres.

"I liked being in the brush,
but I was principally turned on
by logging, cutting down trees,
building roads," he says.
Yet after earning his way through
college by logging, Troy found
that the only kind of forestry
job open was in silviculture.
That was 18 years ago.

Right now Publishers Paper Co.
reforests about 6,000 acres a
year, 450 trees per acre, mostly
Douglas-fir but also some
western hemlock and Sitka spruce
in selected areas.

Troy stops his truck near
Eddyville.

"This tree farm has about
70,000 acres, about 55,000
purchased since 1968. Most was
cut-over brush land, so we
accelerated reforestation," he
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explains. "Right now we ari
treating more than 3,000 acres
a year on this division."

If all goes well, those newly
planted acres will be harvested
in 50 years or sooner. And again
reforestedusually better than
Mother Nature could do herself.

In fact, intensive management
can mean forests on sites devoid
of trees for years. 3



Before researchers proved that
these lands can be managed as
renewable resources, forests
frequently were logged and not
replanted. As a result, much
of the Coast Rangeonce densely
covered with Douglas-fir, the
dominant specieswas taken over
by hardwoods such as red alder.

"A big tree in the
nursery is not necessarily
the fastest growing in the
field."

That's part of the natural suc-
cession, and Douglas-fir will
slowly succeed the red alder.
However, in some places, that
natural succession might take
400 years.

With an increasing demand for
wood and other forest products,
society cannot afford to wait
that long, especially as wood

4 prices escalate.

"So our principal emphasis in
the Coast Range is converting
hardwood or lowly stocked areas
into Douglas-fir," Troy says.
And doing that as efficiently
as possible. How?

By combining industrial experi-
ence with the laboratory and

r.
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field results of forestry
scientists such as those at the
Forest Research Laboratory.

"The first time I became ac-
quainted with the Forest Research
Laboratory was back in 1964.
Publishers Paper had done a
bunch of reproduction studies



on some areas that had been
aerial-seeded. I wanted to know
why they were in the shape they
were in," Troy explains. "So
my boss sent me over to Oregon
State University to see Ed
Hooven.

"We used to distribute about
20,000 Douglas-fir seeds per acre,
but Ed said we should double
the amount of seed because of
the seed-eating animals. That's
why our results had been so
poor."

Distributing tree seed from
helicopters and airplanes used
to be a principal method of re-
forestation, but today it is
limited to "steep, rocky areas
that are inaccessible or danger-
ous for tree planters, areas of
low productivity, and on road-
less areas in national forests
that have been helicopter-logged,"
Troy says.
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Today most reforestation is
done with 2- and 3-year-old seed-
lings because that headstart on
growth enhances their chances of
survival on reforested sites. With
intensive management, 75%-80%
of the younger trees will survive
with the older seedlings, survival
improves to 95%-96%.

Consequently, many silviculturists
prefer the more expensive 3-year-
old seedlings. Foresters call it
2-1 stockgrown in the seedbed
for 2 years, then transplanted
and grown for another year be-
fore being taken to the field.

At the Forest Research
Laboratory, Mike Newton
studied the use of large seedlings
for planting difficult sites.

"We had pretty well made the
decision to get into 2-1 stock
when Mike's research results came
out," Moore says. "But it was

helpful to have him confirm our
decision." That's because the
larger seedlings compound all re-
forestation costs in the nursery,
in shipping, and in planting.

"In 20 years, we will be
reaping some of the forests
I have been involved with."

Other research at the Forest
Research Laboratory has been
successfully applied to many of
Publishers' activities, Troy
points out.

For example, part of breeding
genetically improved trees is
getting pollen from one tree
to another. Thanks to studies
by Kim Ching, "we know when
we can collect pollen, how to
store it, and how to handle it,"
Troy says. "Following Kim's
recommendations, we can store
pollen for 1 or 2 years. Before
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his research, we didn't even
think pollen could be stored
at all."

Because of the push to reforest
the Coast Range plantation, it
has not been planted with genet-
ically improved stock. However,
in the Cascade Mountains,
Publishers Paper Co. has been
planting genetically improved
seed because "scientists found
that we could increase tree
growth by 10% just by going
into a stand and selecting
cones from the tallest trees."

For about 20 years, Kim Ching
has been coordinating a "super-
seedling" program studying
Douglas-fir and how it reacts to
different growing conditions.
"We used to think that we
could pick all of the big trees
from the nursery and plant
them for the best results,"
Troy says. "But Kim showed
that a big tree in the nursery

.A -

is not necessarily the fastest
growing in the field. Now we
simply sort out the runts and
plant all of the other trees."

"Likewise," Troy continues, "we
have used Kim's results that show
that early growth is not a reli-
able indicator of eventual total
growth."

Even getting seedlings from the
nursery to the field can be a
critical step that has been
simplified by research results.
For example, Denis Lavender and
Brian Cleary found that Douglas-
fir seedlings lifted or unpotted
in November can be stored only
2 weeks, but seedlings lifted
in January can be held for
6 months, then successfully
planted and grown in the field.

Before seedlings are planted on
a logged site, most sites will
have to be scarified or bulldozed
to clear debris. Others may be
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sprayed with herbicides to dry
the remaining vegetation so it
can be burned. Both scarification
and "brown-and-burn" eliminate
vegetation that not only uses
soil moisture that the seedlings
will need, but the vegetation
also provides food and shelter
for mountain beaver, rabbits,
and other animals that debark
and clip seedlings.

For a long time, such animal
damage was considered a minor
problem. "But if we intensively
manage these forests, things that
seemed of low economic conse-
quence can turn into a large-
scale problem," Troy explains.

That's been proven by economic
studies at the Forest Research
Laboratory. But because animal
control can be expensive, silvi-
culturists need to know how
much they can afford to invest
in reforestation and still get a
return from that investment.
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Troy credits John Beuter and
other forest management spe-
cialists for that information
what kinds of treatments a site
should have, how many treat-
ments, how long a stand should
grow before it is thinned, how
much it should be thinned,
and when it should be harvested.

"In the Coast Range, a tree
plantation needs a lot of main-
tenance to keep the stocking
levels even and at the optimum
levels for maximum return on in-
vestment," Troy explains.

For example, after scarification
or brown-and-burn treatment, a
site may be trapped to reduce
populations of mountain beaver
The planted seedlings may have

to be encircled individually by
polypropylene mesh. And the
site may be trapped again after
planting.

"In a year, we'll survey the
site to see how many seedlings
have survived," Troy says.
"Maybe portions of the site
will have to be replanted or
sprayed with herbicide to con-
trol competing grasses. After
5 years, we will re-evaluate the
plantation to see if more herbi-
cide is necessary to control
brush."

Herbicide studies by the Forest
Research Laboratory have been
invaluable in reforestation,
and Troy readily credits Mike
Newton.

"Mike's work with herbicides is
of paramount importance to our
activities," Troy pauses. "It's
the key to the kind of successes
that we are having now."

Troy assesses about 90% of the
Laboratory's programs as good.

Some research does not have an
immediate practical application,
"like when Ed Hooven was out
here looking at grouse. We
didn't have a grouse problem
then," Troy says. "But when
we wanted to know what was
happening, Ed knew.

"I was principally turned
on by logging, cutting down
trees, building roads."

"And recently Ed Aulerich was
doing some studies with a mini-
alp yarder. None of our local
contractors use the machine,
mostly because we're still
logging material larger than
the mini-alp can handle.

"In harvesting you have to
orient your equipment to the
biggest material being logged.
So when we start harvesting
managed forests where all of 7
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the material is of the same size,
this information will be appli-
cable," Troy says.

"Some people think Aulerich
was ahead of the times. But the
sooner we have this information,
the sooner we can apply it."

Although Troy admits that eco-
nomics probably are at the root
of silvicultural practices, he
endorses those practicesbased
on sound and thorough research
as the way to wisely use yet
perpetuate Oregon's forests,
the state's renewable natural
resource.

"In 20 years, we will be
reaping some of the forests I

have been involved with," Troy
pauses, "and I will be seeing
some of the results and some of
the mistakes."

But with research constantly
leading to improved practices,
Troy feels that "silviculture
is a real rewarding career" that
will be the key to tomorrow's
forests.
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A narrow road winds upward in
the Cascade Mountains east of
Sweet Home, eventually stopping
on a picturesque ridge. In the
pure crisp air, the bright sun
melts the snowflakes clinging
to tree branches.

But crushed by trucks, yarders,
caulk boots, and skidders, the
snow melting on the dirt road
becomes mud that coats the boots
of loggers standing around,
warming themselves near a
burning pile of slash.

Standing around?

Maybe today, but only because
Dick Renoud's latest innovation
a new skyline carriage for
bringing logs up steep slopes
has been downed by a faulty
hydraulic pump. Otherwise, Dick's
crew logs 10 hours a day, 6 days
a week, year-round.

Dick points to the carriage.
"See thatthere's $25,000 in
cold cash. Right now we've got
$30,000 invested in testing that
equipment.



"And we're going to get it
working. It's a damn good
carriage."

That's the kind of challenge and
determination that have inspired
Dick since he first started
logging. Right out of high school,
he started "grease
for his father-in-law. But he
soon quit to start setting chokers.

That was 20 years ago. And 10
years ago, he and his brother-in-
law became partners in More
Logs, Inc. As gyppo loggers,
independent operators who
contract to mills, they work out
of Sweet Home where Dick
was born and raised.

In 1977, Dick became one of the
first loggers in western Oregon
to do multi-span logging on a
production basis. That system is
named for the multiple spans
created by the one or more inter-
mediate supports that suspend
the skyline between the landing
and the tail tree.

Although the multi-span system
has long been used in Europe, it

Dick Renoud
logger

is less known in the United
States. That's why Ed Aulerich
and other logging specialists
from the Forest Research
Laboratory began testing the
system in 1976 to see whether
or not it would be useful here.

Then in 1977, "we screwed up
timber sale," Dick explains.
"We forgot to build a road."

But Dick remembered seeing Ed
demonstrate the multi-span
system when extension specialists
took loggers on a tour of logging
research at the School of
Forestry.

Multi-span systems don't require
as many roads as other harvesting
techniques because the lift pro-
vided to the skyline by the inter-
mediate supports actually extends
the yarding reach. So Dick hoped
it would help him solve his pre-
dicament.

"I was just willing to try any-
thing," Dick says. "I figured
that if Ed could get his carriage
to go over that intermediate
support, so could I."
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The mill that Dick was logging
for happened to have the right
equipment on hand. The first try
"was an absolute basket casewe
couldn't get any logs at all,"
Dick remembers. But he modified
the multi-span carriage, added a
haulback and slack puller, and
tried again 3 weeks later.

"It worked perfect. We never
missed a lick," Dick smiles.
"All we did was scale the thing
up and put it out here. And, of 11
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course, we put an adaptor on
that slack pulling carriagethat
was the ticket."

"I was just willing to try
anything. / figured that
if Ed could get his carriage
to go over that intermediate
support, so could I."

And he's been an advocate of
multi-span logging ever since,
constantly modifying his system
and testing riew equipment.

Dick Renoud's success in
applying new research is an excel-
lent example of how researchers
and practitioners can work to-
gether to rapidly improve new
harvesting methods and tech-
nologies. During the past 6 years,
the timber harvesting program of
the Forest Research Laboratory
has used this close working
relationship to rapidly move

a)
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technical information to the field machines could be used to yard
research on new carriages, new small logs. Led by Ed Aulerich,
thinning techniques, and new this research has focused on
yarders. cable systems for thinning young

stands in steep terrain.
That's because the Laboratory
recognizes that logging systems
of the future will probably be
much different from the ones
used today.

Dick agrees, "There's going to
be another generation of yarders,
and they'll have to be cheaper
because of the cost of fuel. These
today are going to price them-
selves right out of the market."

In fact, more than 6 years ago,
logging engineers at the Forest
Research Laboratory began
studying how scaled-down

In 1974, the Laboratory devel-
oped a prototype design for a
small yarder. Several available
machines have been evaluated
for production performance,
including fuel consumption.

One machine, a small yarder
designed in Scotland, was tested
as part of a cooperative effort
by the Laboratory and industry.
Now the research engineers are
using this machine to study
several new concepts in thinning
young stands, including the use of
multiple spans in uphill and
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downhill yarding and on flat
terrain where conditions may be
too swampy for vehicles.

The Forest Research Laboratory
does more than anticipate and
solve problems before they
happen. Its scientists also try to
share their findings with loggers
and other practitioners who can
immediately apply those new
technologies in their daily work.

That's why the Forest Research
Laboratory has been closely
linked with extension education
and that's how Dick first got
turned on to multi-span logging.

Now one of his principal contacts
at Oregon State University is
John Garland, the extension
specialist who knows about
timber harvesting.

"Well, I tell you like this.
Any time I have a problem, I
always call over there," Dick
says. "I am always talking to
John Garland and Ed Aulerich.
But that's because I know what's
over there. A lot of loggers
don't."

He emphasizes, "The information
is there, the knowledge is there."

But Dick thinks that many loggers
still feel reluctant to seek help.
"Loggers are a different breed
of cats. They don't go hollering
for help unless they're ready to
be buried."

To help counter this, logging
engineers from the Forest
Research Laboratory make an
extra effort to reach loggers.
This includes formal and informal
presentations to the Oregon
Logging Conference and the

Pacific Logging Conference,
annual meetings attended by
hundreds of loggers.

"Loggers are a different
breed of cats. They don't
go hollering for he/p unless
they're ready to be buried."

In 1978, John Garland and
researchers from the Laboratory
conducted the Skyline Logging
Symposium, a 5-day workshop
attended by more than 500
loggers and logging engineers.
And the School of Forestry also
participates in local chapter
meetings of the Associated
Oregon Loggers (AOL).

Dick, former president of the
Sweet Home AOL chapter,
emphasizes the value of such
presentations, "You listen to
some guy talking your own
language."

But that information exchange
works both ways. Problems that 13
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"There's going to be
another generation of
yarders, and they'll have
to be cheaper because of
the cost of fuel."

loggers like Dick identify to
extension foresters then feed
back into the research program
at the Laboratory. That ensures
that the research addresses real
problemslike safety.

Even though a production
operation like Dick's might
recognize safety problems, "the
safety people won't listen to us
loggers," Dick says.

But hazards and solutions can be
tested by the Forest Research
Laboratory with its expertise,
instrumentation, and experimental
opportunity.

For example, as part of the
Laboratory's research on multi-
span logging, Penn Peters
measured the forces that yarding
exerts on intermediate support
trees and tail trees. In breakage
tests, he also tested the
strength of young Douglas-fir
trees. Now Penn's findings have
been incorporated into the Oregon
Logging Safety Code.

"That was a good lick of work,"
Dick compliments. "Those guys
at the School had all the facts
and figures with research behind
them."

Even when a logging operation
follows that safety code, the work
still involves a lot of personal
risks and, when things don't go
right, a lot of expense. But Dick
really likes logging.

"I like being outdoors. And I
like the challenge to me, as an
owner-operator, of putting to-
gether a crew and the equipment
and the job, then making the
production," he explains. "To
plan on five loads a day, and
then get out seven or eight."

And, using his multi-span system,
Dick enjoys logging terrain that
no one thought could be logged.
That feels real good.

Besides, he chuckles, after
logging for 20 years, "it's
absolutely habit to show up at
work."
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Dick Worthingt
federal administra

Five years after a cross-country
move to Washington, D.C., R.E.
(Dick) Worthington returned
to Oregon, continuing a career
of more than 30 years with
the U.S. Forest Service.

That career, starting in 1942,
has brought him increasingly
responsible administrative
positions with the Federal
agency charged with managing
the Nation's forests.

In 1950, the native Oregonian
graduated from the School of
Forestry at Oregon State
University. Today Dick is
Regional Forester for the
Pacific Northwest Region of
the U.S. Forest Service. Very
appropriate because most of
his professional career has
been spent in the Pacific
Northwest.

From his office in Portland, Dick
heads a staff of more than 400
people who are responsible for
protecting and managing
24,000,000 acres of public land
in Oregon, Washington, and a



small part of northern California.
That land encompasses the
Crooked River National
Grassland and 19 national forests,
13 in Oregon and 6 in
Washington.

Although the Pacific Northwest
Region comprises only 12 percent
of the total land owned and
operated by the U.S. Forest
Service, this region yields about
40 percent of the timber harvest
and more than 50 percent of the
timber sales from all national
forests. That's because some of

laboratory is in Corvallis,
adjacent to the Forest Research
Laboratory at Oregon State
University. That proximity, as
well as overlapping expertise
and concerns of the researchers
at both facilities, have pro-
moted frequent cooperationstaff,
funding, and responsibilities.

But why would a large Federal
agency with its own research

d program want to cooperate with
the Forest Research Laboratory
at the School of Forestry?

the most productive forest sites
in the world are in Oregon and
Washington.

As in other regions, the U.S.
Forest Serviceas the parent
agencyoperates not only the
regional office that Dick heads,
but also a complementary and
separately administered research
arm. Here that's the Pacific
Northwest Forest and Range
Experiment Station.

Although the Station is head-
quartered in Portland, its major

Dick explains, "You know, the
Forest Service takes positions on
a lot of controversial issues.
There is controversy around many
of the economic effects of our
decisions on land use, management
of timber lands, timber exports,
and such things."

He continues, "So it's kind of
nice to have some of our decisions
based on research data developed
by someone at the School who is
independent of the Forest Service.
Otherwise, our decisions are
open to suspicion."

Consider the work of Darius
Adams at the School of Forestry.
For the past 2 years, Darius
has been developing a "model"
for making long-range projec-
tions of activities in the
forest products market. The
Forest Service will apply that
model nationally in its 1980
Renewable Resources Planning
Act Timber Assessment to
evaluate how alternative
policies the agency might
adopt could affect the forest
products market.
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For example, as major pro-
ducers of wood products, the
Pacific Northwest and Canada
compete in world markets even
though Canada actually sells
some lumber or wood products to
the United States. If the U.S.
Congress bans log exports to
major buyers such as Japan,
how could this affect timber
harvest and consumption?

One possibility is that the
Japanese might redirect their 17
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demand to Canada, purchasing
lumber instead of logs. The
model developed by Darius
Adams shows that this initially
would take some pressure off
log markets in the United
States, so the prices of logs
and stumpage would rise less
rapidly here.

Furthermore, Darius explains
that increased Canadian exports
to Japan might raise the prices
of Canadian wood products
sold in the United States. If
so, American producers would
compete better for domestic
sales. And those lower prices
might lure Japan to purchase
lumber from the United States.
Such domestic and foreign
sales of lumber would offset
the decreased log sales re-
sulting from the American ban.

Whether such market reactions
ultimately reduce or stabilize
demand for domestic stumpage
and wood products stirs the
current controversy on log
exports, explains Dick
Worthington.

"Credibility without an
ax to grind."

The U.S. Forest Service feels
that decreased demand for U.S.
lumber would help defuse pres-
sure to log more of the national
forests. Yet a review of the
Nation's timber supplies and
projected demands indicates
more, rather than less, pressure.

At the same time, the U.S. Forest
Service and the states also must
consider how a ban on log exports
and the ensuing market changes
would ultimately affect employ-
ment, local income, and world
supply.

As Dick points out, "No matter
how much integrity we try to
pump into our own scientists
doing their own work, it is most
helpful to be able to rely on the
good work of the School of
Forestry. And other people have
the same opinion of that work
credibility without an ax to
grind."

But the School's research is
needed for more than its credi-
bility. Dick explains, "There
really is no one else that can
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provide that kind of information.
If it wasn't available through co-
operation from the School here,
we'd have to do something about
getting it ourselves."

But that sometimes is easier said
than done.

"The unfortunate thing is that
we have the demand for a lot
more information, but we don't
have the wherewithall to provide
any more cooperative funding
than we're doing or to do any
more ourselves right now," Dick
laments. "Unfortunately our
budgets in research are being cut
back some."

Sometimes the School's credi-
bility can result in pressure on
the Forest Service. Dick explains,
"The Forestry Program for Oregon
that the State Board of Forestry
developed from the basic data
compiled by John Beuter and



- - '\1'

,
other folks in Timber for
Oregon's Tomorrow was a whale
of a good reportand it's put
the center of attention on the
Forest Service and other major
land owners to better manage
their lands for the long-term
needs of the State of Oregon.

"Although the Forest Service is
more concerned with the long-term
needs of the Nation than with
Oregon, it still is refreshing to
have a state take on a job like
this and have credibility with
some of the major users of the
national forests."

He continues, "This is the kind
of very high level and sophisti-
cated thing that we'd like to
see done in a good many states
besides Oregon."

The School's integrity and exper-
tise may be needed in full force
in southwestern Oregon. There
large acreages on both private and
Federal lands have been harvested
and not reforested. But not for
lack of trying.
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The four-county region is a
"severe" site, increasingly so
the further south one goes,
successfully challenging and
defeating many past efforts at
reforestation and vegetative
management.

These repeated failures have
triggered a major cooperative
effortnot only the School of
Forestry and the Forest Service,
but also the Bureau of Land
Management, four counties, and
private industry.

Rather than wait for Congress to
appropriate enough money for a
major program, those groups have
all chipped in because, as Dick
says, "the longer we wait, the
longer it'll be until we have a
crop."

Because past research has accu-
mulated much of the know-how,
"now it's a matter of applying
the research. Apart from the
cost, it takes a major effort be-
cause of the lack of knowledge

by a good many of the land
owners."

Right now the School of Forestry
has four specialists working out
of Medford to help bring those
research results to the land
owners in four countiesJackson,
Josephine, Douglas, and Curry.

That programcalled FIR, or
Forestry Intensified Research
will accelerate reforestation
in southwest Oregon in two ways.

First, the four specialists will
see that existing research results
are usably conveyed to forest
industries, agencies, and land
owners.

Second, they will conduct re-
search aimed at finding out why
reforestation efforts in the past
have failed and how future
efforts can succeed on specific
sites.

Some of those lands that have
not been reforested are on na-
tional forests, Dick says, "but
our goal is to have them done by 19
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"No matter how much
integrity we try to pump
into our own scientists
doing their own work, it is
most helpful to be able to
rely on the good work of
the School of Forestry."

1983, at least those with small
acreage where we've had failures
in logging."

However, some of the lands are
inaccessible and have been un-
stocked for years because of
major fires back around the
1900s, Dick says.

"By working togetherthe major
owners, the land agencies, and
the Schoolmuch can be
accomplished."

Some of the expertise within the
School of Forestry gets funneled
to the Forest Service through
short courses. For the past 5
years, the School of Forestry has
conducted institutescontinuing
education courses for working
foresterson forest engineering
and, recently, on silviculture.

"Very frankly, a lot of the
people we recruit are not only
inadequately trained in logging
engineering, but they are not
trained in basic silviculture. I

think this is a failure of the
Civil Service system to respond
to the needs of an agency like

the Forest Service," Dick
explains.

He feels that flexible curricula
in many schools enable forestry
majors to manipulate their elec-
tives and graduate without taking
courses in forest engineering,
silviculture, and other basics.

Although a forestry degree quali-
fies the graduate for general work
with the Forest Service, "quite
often the graduates get assigned
to a location like this region
where we're heavily timber
oriented," Dick continues, "and
they're just not equipped.

"We believe that our people must
have some of the basic training
to do a professional job on the
ground," he says. "So we have
to send them to refresher courses.
Although we can do this within
the Forest Service, the School
of Forestry can teach them so
much easier and cheaper."

The Forest Service proposed the
idea of the Forest Engineering
Institute about 7 years ago, and
the first was conducted in early

1974. "Originally we thought we'd
have everybody up to speed in 5
or 6 years," Dick says. "Unfor-
tunately, we see no end in sight."

Because of the Institute's popu-
larity ("our people are competing
to come") and the call for more
post-graduate training in silvi-
culture, the School of Forestry
held its first classes in the
Silviculture Institute this past
October.

"As far as we're concerned,- it's
already a success," Dick estimates.
"In fact, we may want to talk
to the School about other short
courses."

That on-going need for profes-
sional training, as well as the
need for the School's research
to both validate and comple-
ment that of the Forest Service
scientists, promise continued
cooperation between the two
groups, Dick says.

So someday Dick Worthington's
affiliation with his alma
mater may approach the length
of his Forest Service career.



Water samples?

Yes, to see whether harvesting,
road building, and other logging
activities have made the soil
more vulnerable to erosion.
Soils that wash into streams
increase turbidity, with
undesirable effects on the
aquatic envfronment. So forest
hydrologists monitor streams
in logged areas, then work
with engineering specialists
to ensure that Oregon's
renewable resource, the forest,
can be harvested in harmony
with the State's other natural
resources. That means a
better environment.
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Frank Moore
conservationist

If you're born with a fly rod in
your hand rather than a silver
spoon in your mouth, chances are
you'll live by and with water.

That's what happened to Frank
Moore who's "been fishing
forever.

"My father was a fly fisherman
so from the time I was born, we
traveled all over the state to
fish," he chuckles. "We covered
roads where no automobiles
should have been."

So Frank almost instinctively
settled near good fishing. More
than 30 years ago, he and his
wife Jeanne opened a restaurant
in Roseburg. That way he could
be close to the Umpqua River.

That only lasted about 10 years
because "I used to come up here
almost every night. That was a
1- or 2-hour drive then," Frank
says. "So I decided that I might
as well live up here."

"Here" is about 35 miles east
of Roseburg. There Frank and



Jeanne opened the Steamboat
Lodge about 23 years ago,
operating that inn until they
sold it in 1975. During that 20
years, fly fishermen from all
over the world came to stay at
Steamboat Lodge, a rustic resort
where Frank shared his skills
and secrets of fly fishing.

Because of his fishing expertise
and his love of the rivers, Frank
became concerned about timber
harvesting and its impact on the
Umpqua River after a rocky area
was logged on Fairy Creek back
in the early 1960s.

"I noticed that the cutting
exposed the rock, and the rock
acted just like a stove, carrying
the sun's heat right down into
and under the water," he
explains. "That's when I first
noticed a problem and started
checking on the streams."

So, armed with some thermom-
eters, Frank started checking the
water temperature of Steamboat
Creek and all of its tributaries.
These waters, important rearing

streams for young steelhead,
in turn are tributaries to the
Umpqua River.

Why check the temperature?

"Normally the predominant fish
in the smaller tributaries is the
cutthroat or rainbow trout. The
minute you start to raise the
water temperature to the 60s and
70s, dace take over. They are a
'trash' fish so prolific that
they can crowd out the young
salmonids in a very short time,"
Frank explains.

Yet salmonids are the game fish
that lure anglers to the Umpqua
River. Anglers like Frank, so
he started checking.

He'd start in the summer when
the air temperature started
warming and water flow started
dropping. Every day through
September and sometimes into
October, he would drive a 70
mile loop, stopping at the same
25 points or so to measure the
water temperature. And he didn't
do this just one year, but on and
off from 1961 to 1971.

Frank also noted the type of
weather, the time of his readings,
air temperature, and other
factors. Then he would plot them
on graphs to show how these
factors affected the temperature
of the tributaries.

His findings showed that
Steamboat Creek and its tribu-
taries were warming up as much
as 20° F or more because logging
trees from the tributary banks
exposed the water to the sun.
So Frank brought this evidence
to the attention of Federal and
State agencies. As a result,
scientists from the Forest
Research Laboratory, the U.S.
Forest Service, and the Oregon
State Game Commission began
taking their own measurements
on Steamboat Creek and its
tributaries.
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to come along to back up what
had observed," Frank says. He
adds, "And it should be backed
up scientifically."

That research team included
George Brown and other forest
hydrologists who knew how
logging could affect streamsand
what should be done to mini-
mize or prevent adverse environ-
mental effects. Their research
resulted in a method for
predicting the changes in water
temperature after clearcutting
alongside streams. These
scientists also developed some
guidelines for leaving buffer
strips as borders to shade the
streams.

In fact, Frank credits that
research as the basis for rules
and guidelines that the State
issued in its "Forest Practices
Act." Enacted in 1971, the Act
prescribed that rules be drawn
up to protect a wide range of
forest-related values, including
water quality.

that are valuable for spawning,
rearing, or migration of fish.
Those uncut areas, called buffer
strips, shade the stream and keep
the water at the cooler tempera-
tures required by game fish like
trout.

"It took someone like
the Laboratory with its
researchers to come along
and back up what I had
observed."

Frank feels that the Laboratory's
research on buffer strips was
"definitely helpful. It really
forced people to focus on small
streams."

However, Frank cautions that the
Forest Practices Act is a "tool"
that, like any other tool, "must
be put in the right hands so the
law and information can be used
properly."

That's why the Forest Research
Laboratory not only develops
technically sound information,
but also coordinates its findings
with extension programs to help
peopleforest practice officers,
fisheries biologists, and loggers
learn how to put these research
results to good use.

Frank feels that the small trib-
utaries without fish are an
important segment of Oregon's
river systems. Many of those
small tributaries begin in
unlogged areas in the steep
upper reaches of the headwaters.

"I think loggers harvesting
and building roads are going to
have some problems in that
country," he says.

Erosion is more likely in those
steep upper reaches where soils
generally are shallow and un-
stable. If fine sediments erode
into the streams where game
fish spawn, they can threaten
fish populations.



Salmonids lay their eggs in the
pea-sized gravel that covers the
bottom of streams. Over a period
of 4 months, the small fry or
"fingerlings" hatch from the
eggs and eventually emerge from
the gravel into the stream.

"Most fish in this area are
spawned under heavy flows" that
help keep the fine sediments from
settling out, Frank explains. How-
ever, unusually heavy loads of
sediment, such as those caused by
careless logging practices, will
be more than the stream can wash
along.

Then the fine sediments can sift
through the gravel and settle
around the unhatched eggs,
suffocating them. Once the eggs
hatch, "fine sediments can
compact the gravel so the
fingerlings cannot get out,"
Frank says.

Because of this problem, the
Forest Research Laboratory has
been studying the volume and
rate of sediment transport in
small streams for the past 5
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years. Bob Beschta, a forest
hydrologist, has been working
in the Coast Range on a salmon
spawning stream that is a
tributary of the Alsea River.

"We have to get Oregonians
to recognize that small
forest streams contribute
to the economy and to the
overall quality of life."

There and at other research sites
in the Cascades, the Forest
Research Laboratory also has been
trying to define the rate at
which fine sediments enter and
leave spawning gravels. This
information will be used to
quantify the impacts of sediments
added to streams as the result of
natural flooding, as well as
man's activities such as logging
and road building.

Even naturally caused debris can
block the migration of salmon and
steelhead as they move upstream
to their spawning grounds. So

Frank feels concerned about the
extra burden that logging debris
places on stream systems.

To address this problem, Hank
Froehlich was the first researcher
to accurately document levels of
natural debris in streams, as
well as that added by different
systems of timber harvesting.
Results of his studies have been
incorporated into regulations
on harvesting near important
fish-bearing streams.

Although Frank Moore insists
"the small debris in streams
creates more problems than the
big stuff," he admits that any
stream "is a total aquatic
ecosystem."

And that ecosystem can be
confusingly complex. How?

Apparently debris in streams has
positive effects as well as
negative, as illustrated by
stream studies that the Forest
Research Laboratory and cooper-
ating scientists at Oregon State
University have conducted in the 25
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Cascade Mountains. They've shov
that the food chain in streams
usually starts with organic
debrisdebris that provides food
for fish and for insects that, in
turn, become food for fish. And
that same debris in headwaters
also may trap sediments that
otherwise would have continued
downstream to degrade spawning
gravels.

Frank's experience and observa-
tions with temperature, sediment,
and organic debris were very
helpful in alerting researchers
to some important problems.

Today Frank remains in a good
position to apply his experiences
and concerns for Oregon's water
resources. Since 1975, he's been
a member of the statewide Water
Policy Review Board.

"The rock acted just like
a stove, carrying the sun's
heat right down into and
under the water."

streams and establishes all
policies regarding both ground
and surface water in Oregon."

n This isn't the first time that
Frank has been involved in policy
decisions on natural resources.
For 5 years, he served on the
Oregon State Game Commission.

"The Board works with the water
resources in the State. It con-
siders all impoundments on

"That really was a great experi-
ence because it was something I
understood and knew what I was
talking about," he nods. "I feel
I made a real contribution. Some
of the things coming up now are
things I told them, things I
understood because I lived with
the fish."

Frank pauses, then assesses the
past few years. "I think things
are on their way up. Now the
main thing we have to do is get
Oregonians to recognize that
small forest streams contribute
to the economy and to the
overall quality of life."

Continuing in a philosophical
vein, he points to a moral role

for the Forest Research
Laboratory.

"One thing that bothers me today
is that a lot of research is
biased. Numbers can do anything,"
Frank says.

So Frank supports the
Laboratory's efforts to objec-
tively "provide data and
positively apply that
knowledge."

When the facts are available,
"the main thing is to get them
out to people in the field and
have people trained well enough
to adequately absorb them," he
continues.

"We must aggressively get
information out to State
agencies and industry, ana
somewhere along the line, we
must clean up the bias."

As an expert fly fisherman, as a
fourth-generation Oregonian, and
as a concerned citizen active in
the State's policy machinery, you
can bet that Frank Moore means
it when he says "we."
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in today's technological era, a
computerized sawmill may seem
the norm, especially as more and
more mills install new equipment.

However, when Fred Sohn
successfully computerized his
stud mill back in 1972, he took
the forest products industry by

Isurprise.

And innovation continues to
hallmark Fred's activities in
Roseburg as he computerizes his
veneer mill and encourages his
own research team to refine and
explore new technlogy.

That's what has brought him
success.

. Fred opened his first mill in
1949 ("it would be old

Ifashioned flow"). Today he
operates two mills on two
10-hour shifts, 7 days a week,
producing 260,000 board feet
of studs and 700,000 square feet
of 3/8-inch veneer every day.

- - .. And that's done "with very
little waste," in part because
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Fred Sohn
mill owner

his workers are motivated to
do their jobs well and in part
because Fred is willing to try
new techniques.

That's one advantage of a small
company like his, he says.

"In a small company you often
have ideas which are not neces-
sarily economically acceptable,
but your inquisitiveness incites
you. You don't need to be moti-
vated immediately by economic
returns."

So Fred feels he can afford to
support his own research team
an engineer, a physicist, a
mathematician, computer hard-
ware and software specialists, and
others.

In fact, that's how he completed
the computerization of the mill.
To finish up the job started by
General Electric, Fred had to
hire experts from all over the
country, a team of 10.

"It took about 2 years, but we
got the thing working," he says.

But a small company has its
limitations, Fred counters.
"Obviously the work we do is
very specific and narrow. Nothing
develops itself in isolation.

'We rely on this cross-
fertilization and
stimulation."

"As a small company, our
problem is that we don't have
certain depths of knowledge
here. We really don'tthat's
why we have to rely on Oregon
State University to help us," he
says.

Because research is vital for
evaluating and developing new,
more efficient technology, Fred
Sohn has been actively supporting
forestry scientists for the past
20 years by serving on the
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Advisory Committee of the
Forest Research Laboratory.

As the longest-standing member
of that Committee, Fred has
seen many projects from start to
finish. Sometimes he has even
made his mill's facilities available
to the Laboratory's scientists so
that tests could be conducted
under industrial conditions.

"We rely on this cross-
fertilization and stimulation,"
he explains.

And throughout his association
with the Laboratory, he's offered
his outspoken assessments, both
of its programs and of the forest
products industry.

Over the years, Fred says that
the role of the Advisory
Committee has changed. "We are
now giving more policy direction
rather than analyzing specific
projects. We're looking at the 29



long-range thrust of the
Laboratory, what it should
be doing, rather than attacking
and developing a few unrelated
specific problems."

"The p/ace to do research
is at a university."

The evolution of the Committee's
role has underscored the
Laboratory's role as the unbiased
developer of factual information
which it then shares with its
diverse usersincluding industry.

In-house reseach by a company's
own staff is expensive, Fred says,
and "in that sense, we have to
keep new ideas and processes to
ourselves as much as we do. We
share with the Laboratory, but
we withhold some of our inno-
vations from our competitors."
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company must do. "The place to
do research is at a university"
where the results are made
available to everyone, he
stresses.

"The public at large in Oregon
obviously benefits from the
Laboratory's research. Here in
southern Oregon, 90 percent of
the economy is forestry-based,
so there is sufficient justification
for the Laboratory's funding."

Part of that funding comes from
the State and other sources, but
part conies directly from the
forest products industry through
a severance tax, about 11 cents
per thousand board feet of trees
harvested.

For that reason, Fred regrets And Fred Sohn pays his share
30 the amount of research his own Each year his two mills use

about 110 million board feet of
logs, 80 percent from public
lands and 20 percent from
private. His staff of 400 includes
woods personnel because the
company does most of its own
logging, bucking, and replanting
(almost 1,000,000 seedlings a
year).

"If you ask me if our severance
tax is too high, I will say no,"
Fred says emphatically. "I feel
our cost of research, in terms
of economic importance, is very
low in Oregon."

Fred familiarly ticks off some
of the topics covered in past
and ongoing researchresin use
in particleboard, veneer drying,
drying schedules for western
hemlock ("very important"),
other kiln-drying approaches



("we use a lot of the
Laboratory's work"), bark utili-
zation ("basic and important
but slow in developing"),
laminated lumber, and wood
preservation ("I believe the
Laboratory's contributions are
substantial").

"One very important contribu-
tion the Laboratory has made to
the definition of green and dry
lumber was the shrinkage research
it did," Fred says. "At the
time, that was the only informa-
tion available."

The Laboratory has extensively
investigated strength values of
different woods, information
"that would be exceedingly
important if we could move the
discussion of (industry)
standards out of the smoke-
filled rooms to the laboratory,"
Fred comments.

By that he means that the forest
products industry, through

various associations, sets its own
standards. Instead, "we must let
scientistsnot just a peer or
person who really doesn't have
an overview of the knowledge
base to objectively compare
informationevaluate the conse-
quences of changing standards,"
Fred explains.
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"But your inquisitiveness
incites you. You don 't need
to be motivated immediately
by economic returns."

Again he emphasizes the role of
the Forest Research Laboratory
as an objective observer so that
industrial standardsthat affect
how buildings are designed and
builtare based on facts, rather
than on commercial advantage.

Right now Fred feels that "we
do overdesign wood construc-
tions." With more studies
analyzing the relationships be-
tween processing and design,
"we could make our raw material
go further without sacrificing
livability."

Maximum recovery from logs
recurs as the theme of Fred's
conversation.

"In an old-time sawmill, the
person evaluating a log was sort
of an artist using his judgment,"
he says. By computerizing his
sawmills, Fred changed "to
a scientific and sophisticated
analytical approach that decides
how to make the best use of the
log."

Without human error, the com-
puter lines and aligns the logs
to maximize the amount of
salable wood that is recovered
about 50 percent more than in
the old mill even though that
"was efficient for its time."

He continues, "In a field as
dynamic and growing as ours, 31
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population growth and a s
of raw materials have given
impetus to total recovery a
better uses."

"Yet in a state as
dependent on forestry as
Oregon is, there should be
more research."

One way to make use of bark
and other residues from that
process is to convert it to energy
to burn it. Using early research
of the Forest Research Laboratory,
Fred's company now burns its
mill residues to generate steam
for vats in the veneer mill. "By
steam-heating veneer poles in
the vat, we get a high quality,
in terms of both quantity and
grade.

"We can make use of research,
but we have got to do it effec-
tively and well," Fred says. "It
doesn't do us any good to take

advantage of conversion methods
and then do it ineffectively."

The mill owner speaks emphatic-
ally from his office, one corner
of a rustic pole building paneled
with incense cedar, a soft, pitted
wood otherwise usable only for
pencil casings.

"The Forest Research Laboratory
cannot do all research in all
fields. Yet in a state as depen-
dent on forestry as Oregon is,
there should be more research."

From his vantage point on
industry, Fred lists future
research needsmore work on
process calibration and control
("I know the Laboratory is
beginning to do some of that
work now"), better measurement
of moisture change in dry kilns

("we really have a lot to learn"),
and development of stress
grading machines ("this would
be very important to the
industry and to our own
materials").

"The work the Laboratory is
doing is very important, but
think it's only the beginning.

"To make use of research results,
you must have confidence in the
outcome," Fred says. "And you
can only have that confidence
by putting complete faith in the
research facility or by con-
ducting the research yourself."

By working with the Forest
Research Laboratory and by
employing a few scientists of
his own, Fred Sohn has done
both.



Don't uprooted seedlings die?

Not if handled correctly. So
forest scientists have
determined the best way to do
that. In fact, those methods
have been so successful that
seedlings grown at tree
nurseries are routinely lifted
and stored, sometimes for weeks,
before they are replanted as
future forests. That means
reforestation efforts with
better survival of quality
trees.
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Imagine an even carpet of young
trees, 10 feet apart, stretching
a mile wide from Corvallis to
Portland. That's about the num-
ber of seedlings-29,000,000
that the D.L. Phipps State
Nursery will produce this year
for reforesting lands in western
Oregon.

"Natural regeneration is very
unpredictable," says Craig Royce
who has been managing the
Phipps nursery for the last 2
years. "Therefore, the forest
nursery, regardless of whose it
is, is the starting point for most
reforestation efforts."

Located 5 miles southwest of
Elkton in southwestern Oregon,
the Phipps nursery not only pro-
vides seedlings to the Oregon
State Department of Forestry,
but also to other customers. In
fact, the State buys only 22% of
the nursery's seedlings. The re-
mainder are sold to the Bureau of
Land Management (32%), industry
(16%), nonindustrial private
woodland owners (16%), and
the U. S. Forest Service (4%).



Because "we grow what people
want us to grow and because we
primarily are geared to refor-
estation, most of our production
is Douglas-fir, the main species
planted in western Oregon,"
Craig explains. In fact, 93% of
last year's production was
Douglas-fir.

"The nursery is the
beginning of the whole
forest picture."

Seed for Oregon's first State
nursery was sown in 1926 on 1.5
acres north of Corvallis. How-
ever, problems with that site
and increased demand for seed-
lings prompted relocation to
106 acres at Elkton in 1957. And
in 1964, the Corvallis nursery
closed.

That was just before Craig began
studying forest management at
Oregon State University. After
completing his degree in 1969,
he left Corvallis to work in

Craig Royce
nursery manager

Coos Bay, then in eastern Oregon
before heading back west to
Roseburg and, now, Elkton.

There the Phipps nursery, the
only nursery operated by the
State, "promotes the reforesta-
tion of Oregon's forest lands
by increasing the quantity and
improving the quality of seed-
lings available," explains
Craig.

And the nursery has successfully
done both. By 1960, production
was 10,000,000 seedlings per year
However, again to meet increased
demand for seedlings, the State
leased an additional 155 acres
adjacent to the nursery-30 in
1969, 60 more in 1971, and
another 65 in 1976.

Now Craig projects that the
nursery will produce 31 million
seedlings a year within the next
3 yearsmore than a threefold
increase since 1960.

From his office, Craig points
across the parking lot to the
largest building.
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Those new facilities, almost
completed, "will allow us to
process seedlings faster and
more efficiently."

He continues, "The new plant is
rather unique because it provides
cold storage both before pro-.
cessing (holding 2.5 million
seedlings), as well as after
(for 7 million seedlings)."

What about improving seedling
qua Ii ty?

"Nursery technology is not as
advanced as I'd like it to be,"
Craig says. But as a result of
cooperative research with the
Forest Research Laboratory,
"we not only are changing the
physical facilities, but also
the cultural practices and
equipment."

For example, "cold storage
before and after processing is a
fairly new and not totally recog-
nized concept in nurseries." 35
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Yet that cold storage with its
beneficial effects on seedlings is
just one of several techniques
the nursery has implemented as
the result of on-site studies
conducted by Denis Lavender and
other scientists from the Forest
Research Laboratory, the official
research arm of the State
Department of Forestry.

"Natural regeneration is
very unpredictable."

And such studies continue. Craig
elaborates, "We're working
with the Laboratory on several
applied studies that center on
improving seedling quality."

Such research-based improve-
ments are incorporated into the
nursery's basic operations.

Before planting, all seedwhether
supplied by the customer or
purchased by the nurseryis
evaluated to determine the
amount necessary to yield the
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desired crop. That's because
some seeds won't sprout.

"To maximize germination from
a given amount of seed, it must
be stratified properly," Craig
ex p Ia ins.

Stratificationsoaking the seeds
for 40 hours, then chilling them
for 6 to 8 weeksenhances
germination. "Denis Lavender is
working with us to determine the
lengths and temperatures of
stratification," Craig says.
That research will "improve our
ability to predict germination,
then achieve it."

While seeds are being stratified,
winter cover crops on fallow seed-
beds are plowed under and irri-
gation pipes are installed. Then
a tilling bed-shaper produces
raised seedbeds 4 to 5 inches
above the paths between beds.
These raised seed beds improve
drainage and increase soil
temperature for germination.

Each bed is then sown with eight
rows of seed sown 6 inches apart,

a density of 30 seeds per square
foot of bed space. However,
studies at the Forest Research
Laboratory and elsewhere have
shown that the sowing densities
most nurseries use to conserve
bed space actually are too high
for optimal growth and develop-
ment of the seedlings.

Bed surfaces are kept moist
until all seed germinates. Until
the next growing season, these
young trees are called 1-0
seedlings.

Then beds are cultivated, weeded,
and irrigated until the middle or
end of July when "we begin with-
holding water to stress the
seedlings" so they become
dormant.

By following "irrigation guide-
lines based on information almost
strictly from the Forest Research
Laboratory, we have been very
successful in getting early
dormancy," Craig explains.
"Inducing dormancy sets up the
whole regeneration cycle."
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Another Laboratory innovation
ensures that dormancy occurs
at the right time. "Not all
nurseries use pressure bombs,
but we use them to measure
moisture stress so we know when
to irrigate," Craig explains.
"We place the seedlings under
controlled levels of stress and
nudge them into dormancy."

That used to be "guess work,"
but the pressure bombas
modified and tested by Brian
Cleary and Joe Zaerrhas proven
an important tool for training
employees when to irrigate. So
Craig appreciates "the partner-
ship between the Laboratory
and the nursery."

Most 1-0 seedlings remain in the
seedbeds for a second growing
season. Then the seedlings,
called 2-0 stock, and the soil
are analyzed to determine what
fertilization is necessary. After
the seedlings are irrigated to
wash the fertilizer into the soil,
the tap roots are pruned so the
seedlings will develop compact

root systems. Studies by Joe
Zaerr at the Forest Research
Laboratory have shown that
seedlings will regain a balance
between top and roots after
pruning.

As before, the beds are culti-
vated, weeded, and irrigated,
but moisture stress begins in
mid-June. Lifting and processing
begins in late November after
the seedlings are dormant. Then
the nursery's permanent staff of
17 is supplemented by almost
200 seasonal workers who lift
and process the crop.

A horizontal lifting blade
dragged under each bed of
seedlings severs tap roots and
loosens the soil. Workers then
pull the seedlings from the beds
by hand, put the seedlings in field
tubs, and cover them with wet
burlap. Until grading, those
seedlingsas many as 3,000,000
at a time in the new facilitiesare
stored at near-freezing
temperatures.

The Laboratory has proven that
the most critical thing about

storage is that seedlings be
properly dormant before they
are lifted and put in the cooler.
Consequently, researchers have
suggested better ways to induce
proper dormancy. However,
better techniques still are
needed for determining precisely
when seedlings are just dormant
enough, Craig says.

"Nursery technology is
not as advanced as I'd like
it to be."

In the grading room, selected
seedlings from field tubs are
placed on a conveyor belt that
moves the seedlings to workers
who prune the roots, then pack
the seedlings. Boxes of processed
seedlings then are again stored
as many as 7,000,000in another
cold room until delivery to
customers or transplanting.

In the spring, about 1,000,000
2-0 seedlings are transplanted
to another section of the nursery. 37



C

0

38

L!I
sowing, the use of "wrenching"
to induce dormancy, and the
optimization of survival after

4 ______
planting

In a year, these will be larger,
hardier seedlings, called 2-1
stock. These will survive better
on "problem sites" where, as
shown by Laboratory studies, the
survival advantage offsets the
greater cost of the 2-1 trees.

At this time, the beds where the
2-0 seedlings were grown are
planted with a cover crop that
will be plowed under that
summer to enrich the soil. Then
those acres will lie fallow the
rest of the summer until fumi-
gation in the fall and planting
with a winter cover crop.

The cycle begins again.

Right now the Forest Research
Laboratory and Phipps State
Nursery are cooperating in stud-
ies that will affect the date of

Citing "good contact and good
response" in the past, Craig
says that the nursery will "try
to draw more on the expertise
at the Laboratory and use the
researchers in their own
specialties."

In particular, the scientists
can "keep on top" of new de-
velopments, then play a critical
role in "the translation from
the idea, the conceptual thing,
to bring it down to the ground
here."

Craig says the Forest Research
Laboratory has definitely helped
the nursery in its interactions
with customers. Through its
short courses, the FRL "has
created a proven awareness of
seedling do's and don'ts," he
says. Because the customers
know more about seeds, seed-
lings, and nursery operations,
"they are easier to work with."

Customers are beginning to know
what kind of trees they need
for a particular reforestation
job. That means that the nursery
must know how to produce
those trees.

So Craig wants future coopera-
tion between the Laboratory
and the nursery to determine
how the soil, the environment,
the seeds, and all facets of
nursery production "can be
engineered to get the desired
seedling."

Considering the proven success
of its partnership with the
Forest Research Laboratory,
Craig Royce and the staff of
the D.L. Phipps State Nursery
probably will continually
improve the quality and quantity
of seedlings it produces.

That means better forests for
Oregonians because, as Craig
says, "the nursery is the
beginning of the whole forest
picture."



Loading a diaphragm?

Yes, because applying pressure
is one way to determine how
much load a potential roof
section can take before it
breaks. Diaphragms are flat
surfaces formed by boards
fastened together by glues,
special joints, or fasteners
like shear clips. Tests
indicate which kind of
construction is best for a
particular purpose. Ask the
Forest Research Labora tory
its extensive and careful tests
have established the
Laboratory as an expert
on diaphragms. Its research
has provided the basis for
similar tests done elsewhere.
That makes Oregon lumber the
finest roofing material a vail-
able, assuring a sustained
market for timber from Oregon's
forests.
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Is yours an average sized home,
about 1500 square feet of living
space?

If so, it probably contains
10,000 to 12,000 board feet of
lumber, or the amount yielded
by four or five logs about 40
inches in diameter.

And chances are your house is a
"safe" structure, soundly built,
because the designer and builder
followed standards formulated by
expert groups like the Western
Wood Products Association
(WWPA).

"It's rio small thing to make sure
that a building is not only safe,
but also that the construction is
economical," explains Neal Pinson,
technical director for WWPA.

What is WWPA?

As a Portland-based association
supported by members in 12
states west of the Rocky
Mountains, WWPA provides
services and speaks for about
100 lumber mills, in addition to



almost another 300 "grading
service subscribers."

Now those members manufacture
about 60% of the softwood
lumber produced in those states,
or about 12 billion board feet
that's about 30% of the total
softwood produced in the
United States every year.

"Consumers continue to
gain confidence in the
structures that they
occupy."

Or enough lumber for 1,000,000
"average" homes.

WWPA is the largest of six
agencies in the United States
certified to write and publish
rules for grading lumber. And
those rules must mesh with
national and local building codes.

So WWPA conducts engineering
and testing programs to develop

Neal Pinson
technical director

design values and criteria, loading
data, and span tables that archi-
tects, engineers, and builders
use to build wood structures
that will meet building codes.

That's why WWPA has a tech-
nical division. And as its director,
Neal Pinson "works as a liaison
between researchers and code-
writing agencies."

Some of those researchers are at
the Forest Research Laboratory.

In fact, studies by Tony Polensek
and other scientists at the
Laboratory showed that "Utility"
grade studs in frame walls could
safely support much heavier
loadings than those specified by
most U.S. building codes, thus
greatly increasing the values of
such studs.

"As an industry trade organiza-
tion, WWPA is interested in basic
research because that gives us
some future direction for prac-
tical applications," Neal explains.
"To make that basic research
truly practical, it must focus on
the practical aspects.
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"So we must test stud walls, and
we must develop design methods
that can be placed in manuals and
building codesdesigns that can
be fully utilized by the archi-
tect, engineer, and builder."

Testing done at the Forest
Research Laboratory, as well as
at research organizations of
other universities and agencies,
"provides us with information
that leads the industry to a
much higher level of knowledge
about lumber properties,"
Neal says.

For example, under Neal's
leadership, WWPA and two other
industry groupsthe West Coast
Lumber Inspection Bureau and
the Southern Pine Inspection
Bureauare cooperating with
university laboratories and the
U.S. Forest Service to study
light-frame construction like that
used in homes. 41



That long-range studymaybe 5
to 10 years longwill closely
determine the true performance
of floors, walls, and roofs,
and therefore provide a basis
for improving future design.

"It is no small thing to
make sure that a building
is not only safe, but also

economical."

"Light-frame construction
research will have to draw on all
laboratoriesindustry, government,
universitieswith the capability
to perform such tests and
analyses," Neal says. "There is
a tremendous job to be done."

This base-line concept will provide
important new information for de-
sign procedures which will be in-
corporated into building codes and
design manuals for designers and
engineers."

properties, but also of tension
and compression of other sizes
and grades of both species. Neal
says, "This information will be
extremely important as a basis
for the design of highly
engineered structures such as
roof trusses for light-commercial,
industrial, and residential
construction."

Not that existing design values
and systems have performed
poorly. As Neal says, "Through
the use of design values now
published in grading rules and,
therefore, building codes,
designers and builders have
produced structures that perform
extremely well as evidenced by
the very low level of complaints
expressed by HUD, FHA, and
others."

HUD, the U.S. Department of
Housing and Urban Development,
and FHA, the Federal Housing
Authoritythose are the two
biggest housing agencies in the
country.

A second part of the study will Yet WWPA continually strives to
42 yield results not only of bending assure the performance of its

product, wood, "to assure that
the design methods will be useful
to the consumer," Neal says.

"As we progress in knowledge of
lumber properties and uses,
consumers continue to gain confi-
dence in the structures that they
occupy, whether houses or audi-
toriums or commercial buildings."

To generate that kind of confi-
dence from consumers, WWPA has
to have confidence in its data
that come from its own technical
experts and others like those at
the Forest Research Laboratory.

"Cooperation from the
Laboratory has always been
excellent," Neal says. "On
numerous occasions, I've
gone to the Laboratory with
problems; the Lab has always
come back with a proposal for
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research and indicated a willing-
ness to help provide specific
answers."

For example, "when we were
trying to firmly establish the
bending and E-values for Douglas-
fir 2x4s and 2x8s, we put an
almost impossible schedule on
getting the results," Neal
explains. "But they were pro-
vided on schedule.

"All through the years, the
Laboratory has helped industry
find answers to its most pressing
problems," Neal reflects.

For example, when WWPA was
concerned about Utility-grade
studs, "the Laboratory's data
were the best available," Neal
says.

"And the Forest Research
Laboratory is the recognized
authority on diaphragm testing,"
Neal credits. Jim Johnson and
other Laboratory scientists have
found that different amounts of
adhesive or shear clips can
appreciably improve the strength
and stiffness of roof diaphragms.

"Institutions of higher learning
provide unbiased research," Neal
explains. This helps WWPA and
other associations, coding organi-
zations, and regulatory agencies
decide what rules, codes, and
policies should be enacted.

Yet that communication works
both waysthe Laboratory
benefits from Neal's ringside seat
on industry because his
problems help the Laboratory

direct its efforts at "real world"
applications.

"Light-frame construction
research will have to draw
on all laboratories...
with the capability to
perform such tests and
analyses."

"I think it is really important
for industry and researchers to
communicate constantly because
sometimes the research is
duplicated or overlaps, some-
times it may not be focused to
the right point," Neal says.
"With researchers doing basic
research, you want to see it
applied."

That kind of mutually stimulating
dialogue is what first brought
Neal Pinson to the Laboratory
about 12 years ago, but "long
before that in the early 1960s I
was familiar with the Lab's testing
work," he says. 43
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"I used it in my work as a design
engineer working with building
codes before I came to WWPA."

Neal graduated from Oklahoma
State University in 1949 as a
general engineer, then joined a
timber fabricating company in
Portland, holding increasingly
responsible positions with the
company in New York and New
Jersey. After that, he returned
to the west and worked with
several timber fabricators in
engineering, sales, and manage-
ment positions.

His next job, as a code consultant
with the National Lumber
Manufacturers Association, is
where Neal first heard of the
Forest Research Laboratory, but

he did not "get personally in-
volved" until after he joined
WWPA in 1965.

For 4 years beginning in 1967,
"I attended meetings of the
Laboratory's advisory committee

"Although I'm interested ir
that research affecting lumber
properties and uses, I personally
miss the opportunity of sitting
down with Laboratory staff on a
regular basis to hear the details
about the total research efforts."

But Neal's job keeps him in
regular dialogues with his "peers
in the technical arena, in
government, in universities and
industry." That way he not
only knows the problems and
where to get the answers, but
also what lies ahead.

"Coming on the scene is
reliability-based design already
being embraced by the concrete
and steel industries in both the
United States and Canada," he
says. "The lumber industry is
beginning to work seriously in
this direction to determine how

its product can utilize this
concept."

This technically sophisticated
concept is based on the inter-
action of loads a structure must
be expected to withstand and
structural design properties that
will handle such loads. This
interaction determines a
"probability of failure" that
designers can reduce to a
satisfactory minimum.

For example, a large auditorium
where people's lives are at stake
will have more stringent standards
than a cow barn, Neal explains.

So maybe someday you'll live in
a house that is as structurally
sound as your present home, yet
has met those safety requirements
more economically.

But, like Neal says, those kinds
of changes "are no small thing"
that will come only after careful
research and testing through the
cooperative efforts of experts like
WWPA, code agencies, and the
Forest Research Laboratory.



A future forest?

Probably not. These germinated
seedlings, planted by hand, are
part of a "laboratory"
experiment. Such experiments
have already detailed many of
the internal processes of
growing seedlingshow they
respond to fertilizers, light,
temperature, moisture, and
other en vironmen tat conditions.
Such information enables
foresters to select seedlings
that will survive and grow on
any particular site, including
those where plantations have
failed in the past. That means
healthier forests in the future
and fewer brush fields.
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For safe: 160 rolling acres of
pasture and mixed forests of oak
and Douglas-fir. Access by right
of way through adjacent farm.
Located outside Drain, 35 miles
south of Eugene.

As a real estate agent in
Eugene, Harold "Bud" Hinman
tried for a year to sell that
piece of land. By that time,
he'd finally convinced himself
that it would be a wise invest-
ment, so he and a friend became
partners in the purchase.

That was 8 years ago.

Now Bud leads a double life.

During the week, he works as an
associate broker specializing in
country real estate for Re/Max
of Eugene, Inc. But when the
weekend comes, he heads for his
hills where he's a small wood-
land owner. That is, he's taming
the brush and mixed stands on
100 of his 160 acres, replanting
some with Douglas-fir that will
grow into productive forests.



Bud Hinman
small woodland owner

"I'm interested in increasing
any production on itwhether
cattle, grass, or forestsbut we're
limited by how much money
we can spend," Bud explains.

That's why Bud only started
managing the land about 4
years ago, choosing to start by
increasing timber production.

Bud didn't know a whole lot
about forestry then. He was
raised on a farm by McMinnville
and worked in a dairy, but
"there was no way I could
afford to farm."
Instead he turned to road con-
struction, even spending a
couple of summers working on
the oil pipeline through Alaska.
But road construction left time
for other work in the winter, so
after 15 years or so, Bud started
selling real estate.

After another 10 years, that
part-time work had expanded
enough for Bud to quit his
summer road construction. And
a few years later, Bud bought
his land near Drain.

To get help and information
about timber management, Bud
contacted Oregon State
University and the State
Department of Forestry. Both
agencies have solid programs
to help small woodland owners
those individuals who own a
few, up to several hundred,
acres of land that are used for
growing trees.

That's how Bud got to know
Steve Woodard and Bob Young.

"I'm really happy with the work
and cooperation I've gotten from
both of them," Bud says.
"Especially the help I get on
forest practiceshow to plant
trees, the proper way to main-
tain them, how to help them
grow, how to control grass, and
more."

As extension forester for Lane
and Linn Counties, Steve
Woodard works for the
Extension Service at Oregon
State University (OSU). Like
other extension programs, this
one is jointly funded by Federal,

State, and local governments
and supported by OSU as the
land-grant university in Oregon.
And in that capacity, Steve
provides information to indi-
viduals like Bud who participate
in short courses and demonstra-
tions that Steve gives.

Extension audiences also
include people who enforce
Oregon's Forest Practices Act,
as well as "service foresters"
like Bob Young who works for
the State Department of 47
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Forestry helping individual
small woodland owners like
Bud.

That's how Bud got involved
in a Federal program that has
helped him meet some of his
reforestation costs.

"If / can call somebody
and get an answer,

I'm really impressed."

"FIP is a Federal program
administered through the State
to help the small woodland
owner get brushland replanted
and back into production,"
Bud explains. By getting advice
and approval for his management
plans from Bob Young, the
service forester, Bud was
reimbursed for some of his
planting costs.

"Presently we're doing 17 1/2
acres under the FIP program
because we had a lot of hard-
woods and brush," Bud says.
"It's taken us almost a year,
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but we do it mostly on
weekends."

"Us" and "we" mean Bud's
family. Clearing the land with
a bulldozer was "kind of a
family project where my son,
father-in-law, and I did most of
the work," he says. "Then the
whole family planted Douglas-
fir, 500 trees per acre, in an
assembly-line production."

But the severity of this past
winter may have taken its toll
on the newly planted seedlings.
To demonstrate that to Bob and
Bud, Steve borrowed a "pressure
bomb" from the Forest Research
Laboratory at Oregon State
University.

With that unit, a cut stem is
put under a lot of pressure to
force out moisture. The amount
of pressure required to do that
gives an indication of the
seedling's condition.

On Bud's plot, most seedlings
looked good, yet even green,
healthy looking seedlings some-
times required unusually high
pressure before they would ooze
any water.

But, as Steve cautions, only
time will tell the actual extent
of the damage, if any.

The seedlings Bud planted this
year came from the D.L. Phipps
State Nursery in nearby Elkton.



Although the seedlings had good
root systems, Bud says they are
shorter than seedlings of the
same age that he bought last
year from an industrial nursery.
Now he's curious to see if
seedlings from one group survive
better than the other.

Steve points out that "Brian
Cleary, Denis Lavender, and
others at the Forest Research
Laboratory have recommended
changes in nursery practices
that have dramatically improved
the quality of available seedlings
over the past 10 years."

Did Bud know that?

No, "just about all my informa-
tion comes from the Extension
Service or from the State
Department of Forestry," Bud
says. "But I feel a lot of
research has been done some
place so that Steve and other
agents know as many details as
they do about trees and re-
forestation, the problems of
the small woodland owners."

Steve explains that he tries to
make the user, like Bud, aware
of the importance of insisting
on good quality seedlings from
a nursery, then handling and
storing the seedlings properly
between the nursery and the
outplanting site.

"The importance of various
practicesthe length of storage,
storage conditions, time of
liftingthese are things the small
woodland owner can specify
when getting trees from a
nursery," Steve says. And that
is information based on extensive
careful research by the Forest
Research Laboratory.

In that way, Steve sees himself
as a liaison between the re-
searchers and individuals like
Bud who have specific problems
and questions.

"You can 't raise trees
in one lifetime."

As Bud says, "If I can call
somebody when I have a
problemlike, why are my trees
looking yellow?and get an
answer, I'm really impressed.
That's why I call someone like
Steve or Bob who either has
the answers or has a way to get
the answers."

Once the trees are taken to the
site where they will be planted,
the equipment, the physical
process of planting, and the soil
conditions are very critical,
Steve explains. "We're trying
to tell the land owners that
this has been determined from
research and is very important."

The 5 acres Bud planted last
year, plus another 2 1/2 acres 49
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planted this year apart from
the FtP program, make a total
of 25 acres Bud has planted
so farand most of the re-
planting he plans on doing now.

But Bud still wilt need advice
because the growing seedlings
may be damaged by small
mammals like mountain beaver
And when that happens, Steve
will give Bud one of the
Laboratory's reports that
explains that kind of damage
and what to do about it.

Or seedlings can be threatened
by other vegetation that com-
petes for moisture and for tight.
If Bud has those problems,
Steve wilt again draw on findings

50 by the Forest Research

Laboratory to give Bud the best
advice and help.

Bud says, "All the information
and books I get on forestry show
that someone's put in a lot of
time and trouble. I realize that
the specific recommendations
Steve and Bob give me must have
been based on research.

"But until I got out there 3 or
4 years ago, I sure didn't
realize how important some of
this information was," Bud
emphasizes. Since then, he's been
an eager student.

Already Bud has taken Steve's
short courses on reforestation,
basic forestry, real estate and
timber, and timber taxation.

"This business of raising trees
goes beyond one generation,"
Bud says. "You can't raise trees
in one lifetime."
So that Bud's heirs will get
the most benefit from his invest-
ment of money and time, Bud
attended a Forestry session
teaching small woodland
owners and service foresters

about estate taxes and forest
management. Unless Bud and
other woodland owners do
some good estate planning,
their heirs may have to sell
a large portion of their land
to pay the estate taxes.

But that's in the future. In the
meantime, Bud has to decide
how many of his 60 acres of
pasture he should convert to
forest and how soon to do it.
And he has plans to upgrade the
quality of the forests already
on his land.

"It's really a lot of work, but
like it. Coming out here and

planting trees is a good change
from real estate. I can come out
here and not worry about some-
one else's problems," Bud smiles.

Then he chuckles, "The thought
even passed through my mind
that I would like to have 300
to 1,000 acres and do intensive
management."

Maybe this hobby will become
another new career for Bud.
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forestry publications

Because research results are
more valuable when shared
with others who can apply
them in their own work, the
scientists at the Forest Re-

search Laboratory and their co-
operators publish their findings.

Reprints of many are available
from the Forest Research
Laboratory, Oregon State Uni-
versity, Corvallis, Oreg. 97331.

engineering
Beschta, R. L. 1978. THE
INTRUSION OF FINE SEDI-
MENTS INTO A GRAVEL
BEDDED STREAM. Abstr. 169.
Page 53 in 51st Annu. Meeting
Northwest Scientific Assoc.,
Wash. State Univ., Pullman.

For foresters, hydrologists, and soil
scientists. The results of this study
conducted in southwestern Washing-
ton show that the rate of sediment
transport and particle size of trans-
ported sands are the most important
variables in defining the rate and
extent of intrusion of sands into a
gravel-bedded stream section. Increase
in the rate of sediment transport or
decrease in the size of the trans-
ported sands extended intrusion of
sand into the gravel bed. Hydraulic

variables such as depth and velocity
of flow also affected the rate and
extent of intrusion.

Beschta, R. L. 1978. INVEN-
TORYING SMALL STREAMS
AND CHANNELS ON WILD-
LAND WATERSHEDS. Pages
104-113 in Proc., Workshop on
Integrated Inventories of Re-
newable Natural Resources. U.S.
For. Serv., Gen. Tech. Rep.
RM-55. (Available from For.
Res. Lab.)

For hydrologists, soil scientists, and
foresters. Standard geomorphic tech-
niques can be used for inventorying
such physical characteristics of small
wildland streams as bed and bank
materials, transverse profiles, channel
gradients, drainage densities, and
stream orders. Inventory results may
be useful to land managers of stream-
side units.

Beschta, R. L. 1973 (issued
1975). LONG-TERM PAT-
TERNS OF SEDIMENT PRO-
DUCTION FOLLOWING ROAD
CONSTRUCTION AND LOG-
GING IN THE OREGON
COAST RANGE. Water Resour.
Res. 14(6):11O1-1106. (Avail-
able from For. Res. Lab.)

For forest engineers, foresters, hydro-
logists, and soil scientists. Suspended
sediment production significantly in-
creased on two Oregon Coast Range
watersheds following road construc-
tion, logging, and slash disposal. The
25 percent patch-cut watershed
showed increases caused primarily by
mass soil erosion from roads during 3
of 8 post-treatment years. Monthly
sediment concentrations during fall
and early winter increased more than

during late winter and spring. Surface
erosion from a severe slash burn was
the primary cause of increased sedi-
ment yields for 5 years on the
82 percent clear-cut watershed.
Monthly sediment concentrations gen-
erally increased there during winter
runoff. This study illustrates the
magnitude of increased sediment
production after forest operations in
steep terrain.

Brown, G. W. 1978. OREGON'S
FOREST PRACTICES ACT:
AN EARLY APPRAISAL. J.
For. 76(12):782-783, 816.
(Available from For. Res. Lab.)

For foresters, timber owners, and the
general public. The effectiveness of
the Oregon Forest Practices Act in
achieving water quality objectives for
the State is examined through a

survey of foresters, loggers, fisheries
biologists, and water-quality special-
ists working to administer the Act.
The paper is useful for evaluating the
effectiveness of forest practices acts
in pollution control and for under-
standing problems associated with
administering such acts.

Dykstra, D. P. 1978. SOME
OBSERVATIONS ON ROUND-
WOOD METRICATION. For.
Prod. J. 28(2):18-20. (Available
from For. Res. Lab.)

For foresters, engineers, and mill
owners. Those wishing to convert
logging production equations origi-
nally developed with board foot
measure to new cubic meter values
may compare log volumes measured
in board feet and in cubic meters.
Ratios depend on log length, taper,



and scaling diameter, which make a
fixed conversion inappropriate. Scal-
ing rules and merchantability stand-
ards also affect conversion.

Dykstra, D. P., D. E. Aulerich,
and J. R. Henshaw. 1978. PRE-
BUNCHING TO REDUCE
HELICOPTER LOGGiNG
COSTS. J. For. 7(6):362-364.
(Available from For. Res. Lab.)

For forest managers and logging
engineers. Logs were prebunched with
horses and swung with a helicopter in
this case study quantifying costs and
production on a helicopter thinning
operation. Logging costs were $265
per MBF. This information is useful
for those planning or bidding
helicopter-thinning operations.

Dykstra, D. P. and J. J. Gar-
land. 1978. LOG TRUCKING
IN OREGONA SURVEY.
Trans. ASAE 21(4):628-632.
(Available from For. Res. Lab.)

For logging and log trucking man-
agers. Many characteristics of log
hauling in Oregon are reported after a
comprehensive survey of log-hauling
operators.

Froehlich, H. A. 1978. SOIL
COMPACTION FROM LOW
GROUND-PRESSURE,
TORSION-SUSPENSION LOG-
GING VEHICLES ON THREE
FOREST SOILS. Oreg. State
Univ., For. Res. Lab., Corvallis.
Res. Pap. 36. 12 p. (Available
from For. Res. Lab.)

For land managers and timber opera-
tors. An FMC Skidder operating on
different types of soil is shown to
have increased soil density in the

surface 4 to 6 inches of soil. Most
soil compaction from the skidder
occurred in the first three trips.

Garland, J. J. 1978. LOGGING
WOODLAND PROPERTIES: A
WORKSHEET FOR LAND-
OWNERS. Oreg. State Univ.,
Ext. Serv., Corvallis. Ext. Circ.
956.

For landowners. The woodland work-
sheet identifies information a land-
owner should collect and discuss with
logging contractors before harvesting
operations.

Garland, J. J. and D. P.
Dykstra. 1978. LOG
TRUCKERS FINDING PAY-
LOADS REDUCED BY RE-
VISED WEIGHT LAW. For.
Ind. 105(4):64-66. (Available
from For. Res. Lab.)

For logging and log trucking mana-
gers. The authors describe changes in
Oregon's weight law and explain how
allowable axle loads are determined
and how changes could affect the
trucking industry in Oregon. A sum-
mary table lists significant measure-
ments, haul statistics, and economic
statistics by truck type.

Ice, G. G. and G. W. Brown.
1978. REAERATION IN A
TURBULENT STREAM
SYSTEM. Oreg. State Univ.,Wa-
ter Resour. Res.lnst., Corvallis.
Rep. No. 58. 96 p.

For hydrologists, foresters, and fish-
eries biologists. This report describes
the reaeration process in small, tur-
bulent streams and provides a simple
model for predicting reaeration.

Ketcheson, G. and H. A. Froeh-
lich. 1978. HYDROLOGIC
FACTORS AND ENVIRON-
MENTAL IMPACTS OF MASS
SOIL MOVEMENTS IN THE
COAST RANGE. Oreg. State
Univ., Water Resour. Res. Inst.,
Corvallis. Rep. No. 56. 94 p.

For hydrologists, land managers, and
logging engineers. The authors pro-
vide information on the frequency
and impact of natural and log-

ging-related shallow landslides in a

portion of the Oregon Coast Range.
The work may help land managers
and logging engineers plan and con-
duct harvesting operations in slide-
prone areas. Direct stream impacts
are quantified in terms of slide
material deposited in channels and
length of stream scoured as a result
of the slides. Mass soil movements
greater than 10 yd3 are included in
the sample. In disturbed forest, one
slide per 19 acres was located, and in
clearcut units,one slide per 17 acres.
Harvested areas showed slightly
greater slide volumes and longer scour
distances in stream channels.

O'Leary, S. J. 1978. STREAM
BED MOVEMENT IN FLYNN
CREEK: AN UNDISTURBED
WATERSHED IN THE
OREGON COAST RANGE.
Abstr. 170. Page 53 in 51st
Annu. Meeting Northwest Scien-
tific Assoc., Wash. State Univ.,
Pullman.

For foresters, hydrologists, and soil
scientists. In the past, researchers
have used empirical, analytical, and
field methods for determining bed-
load transport. This study uses a

vortex sampler for measuring rates 53
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and total yields of bedload sediment.
It describes the vortex installation
and the initial results of a 2-year
study.

Peters, P. A. 1978. SPACING
OF ROADS AND LANDINGS
TO MINIMIZE TIMBER HAR-
VEST COST. For. Sd.
24(2):209-217. (Available from
For. Res. Lab.)

For forest engineers and managers.
Road spacing and landing spacing
that result in minimum timber har-
vest costs can easily be determined
from tables in this paper. The results
are compared with earlier work,
which is shown to be slightly inaccu-
rate when landing costs are signifi-
cant.

Swanson, F. J. and G. W.
Lienkaemper. 1978. PHYSICAL
CONSEQUENCES OF LARGE
ORGANIC DEBRIS IN PACI-
FIC NORTHWEST STREAMS.
U.S. For. Serv.,Gen. Tech. Rep.
PNW-69. 12 p.

For foresters, forest engineers, ecolo-
gists, stream biologists, land mana-
gers, fish and wildlife personnel, and
geologists. Large organic debris in
streams controls the distribution of
aquatic habitats, the routing of sedi-
ment through stream systems, and
the stability of streambed and banks.
Management activities alter debris
loading directly by addition or re-
moval of material and indirectly by
increasing the probability of debris
torrents and removing standing
streamside trees. The authors propose
that these factors substantially alter
the character of small- and inter-
mediate-sized streams in steep for-
ested terrain of the Pacific North-
west.

management

Brodie, J. D., D. M. Adams, and
C. Kao. 1978. ANALYSIS OF
ECONOMIC IMPACTS ON
THINNING AND ROTATION
FOR DOUGLAS-FIR, USING
DYNAMIC PROGRAMMING.
For. Sd. 4(4):513-522.

For graduate professionals and re-
searchers in silvicultural optimization
and forest economics. The authors
review previous work on thinning and
rotation optimization and explain
various cost and revenue impacts on
the optimum regime.

Brodie, J. D., R. 0. McMahon,
and W. H. Gavelis. 1978.
OREGON'S FOREST RE-
SOURCES: THEIR CONTRIBU-
TION IN THE STATE'S
ECONOMY. Oreg. State Univ.,
For. Res. Lab., Corvallis. Bull.
23. 78 p. (Available from For.
Res. Lab.)

For economists, forest managers, and
politicians. This report, in part an
updating of past analyses of Oregon's
forest economy, is a useful reference
for the history and contribution of
Oregon's forest resource. Background
data and analysis are provided on
forest resources, industry, and the
economyincluding logs, exports,
lumber, plywood, paper, particle-
board, recreation, and wildlife. Data
is given for quantities, areas, employ-
ment, payrolls, and value added.

Downing, K. B. andW. R. Wil-
Iiams.1978.DOUG LAS-FIR TUS-
SOCK MOTH: DID IT AFFECT
PRIVATE RECREATIONAL

BUSINESSES IN NORTH-
EASTERN OREGON? J. For.
76(1):29-30. (Available from
For. Res. Lab.)

For forest managers and insect-
control specialists. A survey of resort
owners, packer-guides, and motel
operators in northeastern Oregon re-
veals little evidence that a recent
outbreak of Douglas-fir tussock moth
(Orgyia pseudotsugata McDonnough)
influenced recreational business.

Hann, D. W. 1978. COMPRE-
HENSIVE TREE VOLUME
EQUATIONS FOR MAJOR
SPECIES OF NEW MEXICO
AND ARIZONA: I. RESULTS
AND METHODOLOGY. U.S.
For. Serv., Intermtn. For. Range
Exp. Stn., Ogden, Utah. Res.
Pap. INT-209. 43 p.

For forest planners, practicing for-
esters, and research mensurationists.
This paper presents comprehensive
tree volume equations, and the meth-
ods used to derive them, for the
major tree species of New Mexico
and Arizona.

Hann, D. W. 1978. COMPRE-
HENSIVE TREE VOLUME
EQUATIONS FOR MAJOR
SPECIES OF NEW MEXICO
AND ARIZONA: II. TABLES
FOR UNFORKED TREES. U.S.
For. Serv., Intermtn. For. Range
Exp. Stn., Ogden, Utah. Res.
Pap. INT-210. 127 p.

For forest planners and practicing
foresters. Selected tables are given for
unforked major tree species of New
Mexico and Arizona.



Hilt, D. E., F. R. Herman, and
J. F. Bell. 1977 (issued 1978).
A TEST OF COMMERCIAL
THINNING ON THE HEM-
LOCK EXPERIMENTAL FOR-
EST. U.S. For. Serv.,Pac. North-
west For. Range Exp. Stn.,
Portland, Oreg. Res. Pap.
PNW-225. 11 p.

For forest researchers and practicing
foresters concerned with western
hemlock management. In 1952, com-
mercial thinnings began in a 50-year-
old stand of pure, well-stocked,
even-aged western hemlock on the
Hemlock Experimental Forest near
Hoquiam, Washington. High and low
thinnings, both at 3- and 6-year
intervals, removed 52 to 107 percent
of the gross merchantable cubic
volume increment accrued during the
experiment, which ended in 1969.
Thinning increased the average diame-
ter growth rate of remaining trees.
Merchantable gross growth apparently
was not reduced by thinning. The
efficiency of the residual growing
stock was increased, as growth per-
cent was higher in thinned stands.
Thinning did not appreciably affect
mortality; however, the repeated thin-
flings did salvage much that would
otherwise have been lost.

Hotvedt, J. E. and P. L. Tedder.
1978. SYSTEMATIC AND UN-
SYSTEMATIC RISK OF
RATES OF RETURN ASSOCI-
ATED WITH SELECTED FOR-
EST PRODUCT COMPANIES.
South. J. Agric. Econ., July
1978:135-138.

For forest management specialists and
economists. This paper focuses on the
rates of returns on common stock of

several large forest products corpora-
tions. The rates of returns are
calculated, as well as the variability
of the returns. The authors identify
companies whose returns tend to
increase with overall market increases
and companies whose returns move
opposite to the market.

Tedder, P. L., D. D. Kletke, and
G. H. Weaver. 1978. APPLICA-
TION OF TIMBER RAM AND
ECHO; AN OKLAHOMA EX-
AMPLE. Agric. Exp. Stn., Okia.
State Univ., Stillwater, OkIa.
Rep. P-775. 42 p.

For forest management specialists and
economists. This paper contrasts two
harvest scheduling models and their
assumption requirements. The two
models are then applied to a loblolly
pine forest in Oklahoma and the
results analyzed for alternative use
levels of recreation and for increased
logging costs. The report includes
example output from each model.

Tedder, P. L., G. H. Weaver,
and D. D. Kletke. 1978. TIM-
BER RAM AND ECHO: AL-
TERNATIVE HARVEST PLAN-
NING MODELS FOR A
SOUTHERN FOREST. South.
J. AppI. For. 2(3):98-103.

For forest management specialists and
economists. The authors outline the
solution and data requirements for
Timber RAM and ECHO. The two
harvest scheduling methods are ap-
plied to a southern forest. Analysis of
the results shows a much larger
increase in harvest volume with the
ECHO method than with the Timber
RAM method. The goals and objec
tives of each method also are evalu-
ated.

Sutherland, C. F., Jr. 1978.
FOREST PROPERTY TAXA-
TION IN WESTERN OREGON.
Oreg. State Univ., Ext. Serv.,
Corvallis. Ext. Circ. 888. 23 p.

For private, nonindustrial owners.
This revised circular describes the
new yield tax for western Oregon and
the procedures required to report the
yield tax due for harvested timber.

Sutherland, C. F., Jr. 1978.
FOREST PROPERTY TAXA-
TION IN EASTERN OREGON.
Oreg. State Univ., Ext. Serv.,
Corvallis. Ext. Circ. 898. 8 p.

This updated circular includes minor
revisions made in the eastern Oregon
Timber Severance Tax.

Sutherland, C. F., Jr. 1978.
IMPORTANCE OF DEATH
TAXES TO FORESTRY. Pages
81-91 in Proc. Forest Taxation
Symposium. V.P.I.

For private, nonindustrial owners.
The author discusses the impact of
federal estate taxes on forest manage-
ment and present net worth. Estate
planning techniques are discussed for
avoiding federal estate taxes on forest
property and for funding taxes when
they are unavoidable.

Sutherland, C. F., Jr., J. F.
Palena, and D. C. Ingram. 1978.
PLAN AHEAD FOR FEDERAL
ESTATE TAXES. Oreg. Small
Woodlands Assoc. Newsl.
December:1, 3.

For private, nonindustrial owners.
This article emphasizes the impor-
tance of planning for funding estate
taxes in forest property. 55
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products

Arganbright, 0. G., H. Resch,
and J. R. Olson. 1978. HEAT
TRANSFER FROM IMPING-
ING SLOT JETS OF AIR. Part
I. Aerodynamic Characteristics
of Jets. Wood Sci. and Technol.
12(4):237-249.

For researchers and engineers of
continuous drying systems such as

veneer dryers. This study is the first
phase of a program to develop
empirical data on heat transfer with
impinging slot jets commonly used in
veneer drying. Aerodynamic data are
presented on axial velocities between
2,000 and 10,000 feet per minute
and on turbulence development of
three-slot jets varying in width from
0.0635 to 0.375 inches. The velocity
of a three-slot jet is constant to a
distance of about 3.3 jet widths from
the jet exit, then decreases linearly.
Centerline axial turbulence is essen-
tially zero as the jet emerges, rapidly
increases with increasing distance, and
reaches a maximum at a 10:5 ratio of
vertical distance to slot width.

Brown, T. 1978. LUMBER
PROCESS CONTROLHOW
DOES IT FIT INTO A TRADI-
TIONAL QUALITY CONTROL
PROGRAM? In Proc. Outlook,
Vancouver, B.C.

For mill quality control and for
maintenance personnel. This series of
16 checklists begins with "In-Woods
Bucking" and ends with "Finished
Lumber Storage" and "Shipping,"
covering all phases of lumber manu-
facturing processes. Each checklist
ensures that a mill is running at peak
efficiency.

Brown, T. 1978. WASTING
DOLLARS IN THE SAWMILL.
Pages 47-53 in Proc. 29th An-
nual Meeting,Western Dry Kiln
Clubs. School of Forestry, Oreg.
State Univ., Corvallis.

For managers of sawmills. Most
sawmill waste is lumber degrade
created in manufacturing or lumber
that could be recovered. Frequently
the circumstances creating waste are
obvious yet overlooked by the mill
management or employees. This
study examines these circumstances
in woods operations, log yard opera-
tions, debarking and bucking, primary
and secondary log breakdown, drop
sorting, trimming, green chain, auto-
matic lumber sorting, lumber drying,
rough dry storage, planer milling, and
finished lumber storage and shipping.

Bublitz, W. J. 1978. REGION-
AL DIFFERENCES IN U.S.
WOOD PROCUREMENT FOR
THE PAPER INDUSTRY. Tappi
61(11):49-55. (Available from
For. Res. Lab.)

For the pulp and paper industry. A
survey of the United States pulp mills
to determine wood-procurement prac-
tices shows that the South leads in
utilizing trees as a renewable re-
source. The Northwest, however,
seems to lead the United States in
precisely quantifying the wood mass
that comes into the mills. Among
other regional differences, the survey
reveals that the Northwest depends
heavily on wood residues.

Bublitz, W. J. and T. Y. Meng.
1978. FLUOROMETRIC BE-
HAVIOR OF PULPING WASTE

LIQUORS. Tappi 61(2):27-30.
(Available from For. Res. Lab.)

For the pulp and paper industry. The
authors studied fI uorometric re-
sponses to waste liquors of Douglas-
fir, western hemlock, and lodgepole
pine pulped by different processes.
Intensity of fluorescence was found
to be a linear function of the lignin
concentration in a sample. Excellent
correlations which might serve as

guides for control of pulping opera-
tions were found between fluores-
cence intensity and lignin in pulp and
pulp yields. Lowering liquor pH from
12 to 6 shifts the intensity peak from
430 nm to 400 nm wavelengths for
most liquors, a reversible phenom-
enon. In contrast to the expectations
of earlier investigators, liquor fluores-
cence appears to be an inexact
property for identifying waste liquors
from different wood species or pulp-
ing processes, but it may be a

valuable criterion in the pulping
process.

Currier, A. A. 1978. BAR-
RIERS, CONSTRAINTS, AND
POSSIBLE SOLUTIONS. Pages
113-115 in Proc., Pac. North-
west Bioconversion Workshop,
Portland, Oreg

For professional forest managers. This
paper reviews the barriers and con-
straints in utilizing wood and bark
biomass for energy and discusses
future possibilities.

Currier, A. A. 1978. DENSIFI-
CATION OF WOOD AND
BARK FOR FUEL. Pages
210-211 in Proc., Solar 78
Northwest, Portland, Oreg.



For managers of lumber mills and
bark processing plants. Our forests
are capable of supplying the energy
to heat many homes and commercial
enterprises. The author discusses the
important energy sources of logging
slash, residues, and bark for stoker
fuel or fuel pellets.

Currier, A. A., D. P. Dykstra, R.
0. McMahon, and S. E. Corder.
1978. POTENTIAL ENERGY
USES FOR DISEASED AND
BEETLE-KILLED TIMBER
AND FOREST RESIDUES IN
THE BLUE MOUNTAIN AREA
OF OREGON. U.S. Dep. Energy
Rep. No. RLO/22271T33-1 . 58 p.

For logging companies and managers
of sawmills, particleboard plants, and
pulp and paper plants. The Blue
Mountain region of Oregon and
Washington contains an estimated 15
million tons of dead or dying beetle-
killed timber, plus another 1/2 mil-
lion tons in logging residuesall
potential fuel. The authors provide a
working plan for research and demon-
stration projects on using the forest
biomass for energy production.

Eaton, M. L., J. A. Drelicharz,
and T. Roe, Jr. 1978. ME-
CHANICAL PROPERTIES OF
PRESERVATIVE TREATED
MARINE PILESRESULTS OF
LIMITED FULL-SCALE TEST-
ING. Civil Engineering Labora-
tory, Port Hueneme, Calif., in
cooperation with Oreg. State
Univ. Tech. Note N-1535.

thirty-five Douglas-fir piles were de-
structively tested. In general, desir-
able wood characteristics were re-
duced by preservative treatments; in
particular they were reduced more
by dual treatment (salt treatment
followed by kiln drying and treat-
ment with creosote) than by creosote
treatment.

Graham, R.D. 1977 (issued 1978).
WOOD PRESERVATION:
3000B.C.-1976A.D. Pages 80-
84 in 28th Annual Meeting,
Western Dry Kiln Clubs. Sch.
For.,Oreg. State Univ., Corvallis.

For wood technologists, engineers,
architects, and quality controllers of
utility companies. The need for
construction practices to keep wood
dry was recognized throughout histo-
ry, but only in the 17th and 18th
centuries, when deteriorating piling in
dikes threatened inundation and dry
rot developed in warships, did man
discover a wood-preservation method.
From it emerged today's wood-
treating industry. The author dis-
cusses problems arising from exposure
of untreated wood, inadequate pre-
servative treatment, inexcusable con-
struction practices, and inadequate
methods for inspecting timbers in
service.

Highley, T. L. and T. C. Schef-
fer. 1978. CONTROLLING DE-
CAY IN ABOVEWATER
PARTS OF WATERFRONT
STRUCTURES. For. Prod. J.
28(2) :40-43. (Available from
For. Res. Lab.)

can be greatly deteriorated by biolog-
ical forces, and its service life can be
shortened - Large Douglas-fir members
pressure-treated with creosote or
pentachiorophenol that are not in
contact with the soil require supple-
mentary treatment to prevent decay
in checks that penetrate the pressure-
treatment zone. Although creosoted
planking apparently outwore fI uo-
chrome-arsenic-phenol planking under
heavy traffic, both types of treated
planking outlasted untreated plank-
ing. Applying a fungicide and then a
capping compound on the top cutoff
surface of Douglas-fir piles apparently
can add substantial service life to
piles.

Hill, M. D. and J. B. Wilson.
1978. PARTICLEBOARD
STRENGTH AS AFFECTED
BY UNEQUAL RESIN DISTRI-
BUTION ON DIFFERENT
PARTICLE FRACTIONS. For.
Prod. J. 28(11):44-48. (Avail-
able from For. Res. Lab.)
For particleboard producers. Inflation
and resin shortages due to the energy
crisis of 1973-74 made necessary the
development of methods to reduce
resin use and to maximize board
properties at a given level of resin
use. In this study, varying resin
distributions within various particle-
size classifications (screen fractions)
of particleboard furnish affected in-
ternal bond, modulus of rupture, and
modulus of elasticity. Optimizing
resin coverage and spread rate within
each fraction seemed the best way to
increase resin efficiency in commer-
cial particleboard blenders.

For wood technologists and owners
For navy engineers, harbor construc- of waterfront structures. Wood is Johnson, J. W. 1978. EDGE-
tion firms, and wood-treating corn- widely used for waterfront construc- GLUING DOUGLAS-FIR LUM
panies. Forty southern pine and tion; but when used improperly, it B E R T 0 I M P R 0 V E 57
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STRENGTH PROPERTIES.
For. Prod. J. 28(11):37-43.
(Available from For. Res. Lab.)

For sawmill managers and producers
of laminated products. The decline in
quantity and quality of wide lumber
makes upgrading lumber by gluing
narrow pieces into wider boards
desirable. Finished nominal sizes in
this study were specimens 2 by 6, 2
by 8, and 2 by 10 inches made from
clear material combined with 2 by 4's
and 2 by 6's of No. 3 structural
grades and Li, L2, and L3 laminating
grades. Specimens from L3 grade
improved when tested in tension but
probably not enough to warrant the
gluing cost. Edge-glued pieces from
L2 grade were strong enough for
critical tension laminations in lamina-
ted beams of 20F to 26F grade. Most
specimens glued from Li grade were
strong enough for critical laminations
in the highest grade beams (24F and
26F).

Kozlik, C. J. 1978. STABI-
LIZING COLOR AND DRYING
RED ALDER. Pages 93-101 in
Utilization and Management of
Alder Symposium. U.S. For.
Serv., Pac. Northwest For.
Range Exp. Stn., Portland,
Oreg. Gen. Tech. Rep. PNW-70.

For kiln operators and hardwood
lumber producers. A honey-brown
color can be obtained in drying
freshly sawed red alder, but a
reddish-tan to reddish-brown color
requires dry-bulb temperatures above
185°F at 92 percent relative humidi-
ty or higher. A white or ivory color
can be obtained by steaming freshly
sawed or partially air-dried lumber at
212°F and 100 percent relative hu-
midity Kiln drying practices call for
initial dry bulb temperatures ranging

from 150° to 190°F. Drying times
for 1-inch-thick lumber vary from 4
to 6 days.

Lan, S-T. and H. N. Rosen.
1978. EFFECT OF THE ADDI-
TION OF WAXES TO WOOD-
POLYMER COMPOSITE. For.
Prod. J. 28(2):36-39.

For researchers and managers of
particleboard and hardboard plants.
The production of wood-polymer
composite continues to increase
throughout the world. Much of the
material goes into panels and strips
for commercial flooring. The effect
of wax on water and water-vapor
resistance, dimensional stability, hard-
ness, and resistance to abrasion of
three wood-polymer composites was
observed, and surface application of
the three waxes examined. Surface
waxing of paraffin on wood-
polystyrene was superior to all other
wax-monomer combinations; water
and water-vapor resistance was better,
and dimensional stability and me-
chanical properties were unchanged.

Litvay, J. D. and R. L.
Krahmer. 1976. THE PRES-
ENCE OF CALLOSE IN CORK
CELLS. Wood and Fiber
8(3):146-151.

For wood scientists and botanists.
Observations of fluorescence with
ultraviolet microscopy and staining
with transmission electron micros-
copy indicate that a substance react-
ing like callose is a plugging material
in pitlike areas in the walls of mature
cork (phellem) cells.

Miller, D. J. and J. D. Wellons.
1978. INCLUSION OF ME-
CHANICALLY REFINED

DOUGLAS-FIR BARK FIBER
IN PLASTIC MOLDINGS. For.
Prod. J. 28(1):31-35. (Available
from For. Res. Lab.)

For sawmillers, bark processors, and
plastic-furniture manufacturers. Bark
fiber increases impact strength and
improves various molding and finish-
ing properties of plastics. This paper
reports the attempts to increase yield
of usable fiber from pressurized-disk-
refined bark of Douglas-fir. Ran-
domly oriented fibers generally
lowered impact strength of moldings,
but stiffness of moldings increased
1.9 to 2.9 times. Reduction of
impact strength is contrary to earlier
findings, and the cause is not clear.
Yield of fiber, 16 percent of dry bark
weight, was not increased by reproc-
essing flotage or modifying the refin-
ing process.

Mote, C. D., Jr. and R.
Szymani. 1978. CIRCULAR
SAW VIBRATION RESEARCH.
Shock and Vibration Digest
10(6): 15-30.

For sawmill managers, mechanical
engineers, and producers of saws. The
reduction and control of circular saw
vibration are essential to improving
wood surface quality and cutting
accuracy, to reducing kerf losses and
noise, and to prolonging tool life.
This paper evaluates current research
having potential long-term importance
to understanding circular saw vibra-
tion.

Polensek, Anton. 1978. PRO-
CEDURE FOR DETERMINING
THE THICKNESS OF DOOR
JAMBS. For. Prod. J.
28(4):37-42. (Available from
For. Res. Lab.)



For builders, architects, timber en-
gineers, wood technologists, and regu-
latory agencies. Current standards and
specifications have offered no pro-
cedure for structural analysis of
jambs, but one was developed that
predicts the necessary jamb thickness
and maximum door deflection. This
paper contains design graphs for
determining jamb thickness for the
most common door sizes and weights,
wood species used in jambs, and
hinge and screw sizes. The author
suggests that specifications defining
loading conditions should be adopted
in the future.

Polensek, Anton. 1978. PROP-
ERTIES OF COMPONENTS
AND JOINTS FOR RATIONAL
DESIGN PROCEDURE OF
WOOD-STUD WALLS. Wood
Sci. 1O(4):167-176. (Available
from For. Res. Lab.)

For the lumber industry, architects,
and engineers. Studies determined the
necessary accuracy and the numerical
values for major properties of com-
ponents and joints for wood-stud
walls, information required to apply
rational design procedure to walls.
Results show that if proof oading of
each stud in a sample becomes an
accepted procedure for in-grade test-
ing of lumber, the proof load should
be large enough to cause failure of at
least 10 percent of the weakest studs.
Errors in determining stud and joint
properties greatly affect the accuracy
of design values computed by theore-
tical analysis of walls.

Scheffer, T. C. 1978. BENDING
TOLERANCE OF VENEER IS
RELATED TO ITS TOUGH-
NESS. For. Prod. J.
29(2) :53-54.

For wood technologists. Bending tol-
erance of veneer measured on man-
drels of a stepwise series of radii of
curvature correlated with its tough-
ness (work absorbed), which was
measured on a small impact-testing
apparatus. This adds to the signifi-
cance of mandrel testing fungus-
infected veneer strips for distinguish-
ing, in culture, wood-decay fungi
from nondecay species.

Scheffer, T. C. and W. E. Eslyn.
1978. RESIDUAL PENTA-
CHLOROPHENOL STILL
LIMITS DECAY IN WOOD-
WORK 22 YEARS AFTER DIP-
TREATING. For. Prod. J.
28(1):25-30. (Available from
For. Res. Lab.)

For wood technologists, wood treat-
ing companies, and public utilities.
Experimental panels of conyentional
tongue-and-groove flooring lumber of
five different wood species were
dip-treated for 3 minutes in a 5
percent, light-oil solution of penta-
chlorophenol, then exposed off the
ground in three diverse climates.

Scheffer, T. C. and L. Gollob.
1978. A BIOASSAY FOR AP-
PRAISING PROTECTION OF
WOOD ABOVE GROUND.
Holzforschung 32(5):157-161.
(Available from For. Res. Lab.)
For researchers in wood pathology
and wood drying and for manufac-
turers of window and door frames. A
bioassay, using the mold fungus
Aspergillus ,iger, gave results that
were correlated with amounts of
pentach lorophenol and tributylti n
oxide in pine sapwood treated with
solutions ranging in strength from
0.016 or below to 5 percent. Limited

bioassay estimates of penta in com-
mercially treated millwork corres-
ponded to estimates by lime ignition.
The assay fungus showed somewhat
greater tolerance of the preservatives
than did two prominent decay and
stain fungi in comparably conducted
bioassays.

Szymani, R. 1978. TECHNO-
LOGICAL ASPECTS OF THIN-
KERF CIRCULAR AND BAND
SAWINGA REVIEW OF
CLAASSEN'S SYSTEM OF
LAW SELECTION. Pages
345-351 in Proc., Symposium
on Complete Tree Utilization of
Southern Pine, New Orleans, La.

For sawmill managers, mechanical
engineers, and producers of saws. The
author reviews a practical method for
thin saw selection, developed by Lutz
Claassen of Hawker Siddeley, Canada,
Ltd. This method uses saw blade
stiffness and the imposed cutting
force during sawing as a performance
index for selecting saws with mini-
mum kerf and maxinum productivi-
ty. Values of the index for various
sawing systems are given with ex-
amples of specifications for circular
and band sawing.

Ulsoy, A. G., C. D. Mote, Jr.,
and R. Szymani. 1978. PRIN-
CIPAL DEVELOPMENTS IN
BAND SAW VIBRATION AND
STABILITY RESEARCH. HoIz
Roh-Werkstoff 36(7):273-280.

For sawmill managers, mechanical
engineers, and producers of saws.
Rising raw material and labor costs in
recent years have increased attention
to improving wood sawing practices.
This paper reviews fundamental in-
vestigations of band saw vibration 59
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and stability. Included are the effects
of band axial velocity, band axial
tension, parametric excitation, and
normal edge loads on band saw
vibration and stability.

Watters, A. and J. D. Wellons.
1978. BONDING PARTICLE-
BOARD WITH FOAMING AD-
HESIVE. For. Prod. J.
28(2):43-49. (Available from
For. Res. Lab.)

For managers of particleboard plants
and researchers. To evaluate foam for
improving resin distribution in parti-
cleboard, urea-formaldehyde resin ad-
hesive was applied as foam, spray, or
liquid to wood particles in a paddle-
type blender. Internal bonding
strength and modulus of rupture of
boards made from foam-blended
furnish were superior to those of
boards made from furnish blended
with nonfoamed liquid adhesive and
equaled those of boards from spray-
blended furnish. Differences in board
properties did not correlate with resin
distribution between particle size
classes. Resin distribution within each
size class may be more important to
physical properties.

Wilkie, G. R., Jr. and J. D.
Wellons. 1978. ACCELERATED
AGING METHODS FOR EX-
TERIOR PLYWOOD FACED
WITH SOUTHEAST ASIAN
HARDWOOD VENEERS. For.
Prod. J. 28(7):34-41. (Available
from For. Res. Lab.)

For wood scientists. This study com-
pared five aging methods for detect-
ing unsatisfactory gluebonds in exte-
rior plywood faced with Southeast
Asian hardwood veneers. When

vacuum-pressure soaked and sheared
after 12 months of outdoor exposure,
many samples of red balau and kapur
were low in wood failure, 30 to 50
percent, and some samples of keruing
were near or below 85-percent wood
failure. A 2-day manual boil cycle
caused nearly as much bond degrada-
tion as the 40-cycle automatic boil.
Keruing seems to respond to the
adhesive type more than other species
groups in this study. An adhesive of
low molecular weight gave consistent-
ly good bonds, but an adhesive of
high molecu!ar weight gave sporadic
performance. Neither adhesive
bonded kapur satisfactorily.

Wilson, J. B. and R. L.
Krahmer. 1978. THE WETTING
AND PENETRATION OF
PHENOLIC AND LIGNOSUL-
FONATE RESINS AS POS-
SIBLE INDICATORS OF
BOND STRENGTH FOR
BOARD. Proc., 12th Symposi-
um on Particleboard. Wash.
State Univ., Pullman. (Available
from For. Res. Lab.)

Foi particleboard producers and
wood chemists., To aid the chemist
designing new or improved resins for
particleboard, this study characterizes
the bonding strength of resins in
terms of wetting ability and molecu-
lar weight (MW) distribution. Within
the studied range of MW distribu-
tions, the portions of low, medium,
and high MW molecules were signifi-
cantly related to internal bonding
strength of the board. Low and medi-
um molecules were inversely related;
high MW molecules were directly
related because wood adsorptiveness
results in overpenetration of low and
medium MW molecules, thereby starv-
ing the glue line. MW distribution and

modulus of rupture values of the
board did not correlate significantly.

Wisherd, K. D. and J. B. Wilson.
1978. BARK AS A SUPPLE-
MENT TO WOOD FURNISH
FOR PARTICLEBOARD. Pages
91-103 in 1977 Proc., Utilizing
Bark and Wood Residues to
Solve Technical Problems. For.
Prod. Res. Soc.

For particleboard manufacturers.
Strength properties of laboratory-
fabricated homogeneous particleboard
of medium density were evaluated for
the effects of substituting bark for 5,
10, and 20 percent (ovendry weight)
of standard wood furnish. Red alder
bark with phenol-formaldehyde resin
improved internal bonding strength
from 6 to 15 percent. Adding
ponderosa pine bark with phenol-
formaldehyde resin also improved
linear expansion and thickness swell,
decreasing as much as 18 and 35
percent respectively. Douglas-fir bark
added at the 5-percent level with
phenol-formaldehyde resin did not
affect strength properties; otherwise
the three barks performed similarly.
The conclusion is that a high-quality
particleboard of underlayment grade
can be fabricated in the laboratory
by substituting as much as 20 percent
Douglas-fir or ponderosa pine bark or
10 percent alder bark for wood
furnish.

science
Cleary, B. D. 1978. VEGETA-
TION MANAGEMENT AND



ITS IMPORTANCE IN REFOR-
ESTATION. Oreg. State Univ.,
For. Res. Lab., Corvallis. Res.
Note 60. 4 p. (Available from
For. Res. Lab.)

For regeneration foresters and land
managers. Foresters have long recog-
nized that newly planted or seeded
trees need ample water, nutrients,
and light. In recent years, however,
multiple use and pollution prevention
have prompted changes in refor-
estation practice. Land managers
sometimes overlook or compromise
the biological requirements of
seedlings. They must consider modi-
fying alternate land-use practices to
meet the seedling's biological require-
ment if reforestation is a goal.

Fogel, R. and J. M. Trappe.
1978. FUNGUS CONSUMP-
TION (MYCOPHAGY) BY
SMALL ANIMALS. Northwest
Sci. 52 (1):1-31. (Available
from For. Res. Lab.)

For mycologists and forest ecologists.
A review of the natural history
literature of small-mammal feeding
habits, based on field observations,
analysis of stomach contents, and a
few feeding experiments, shows that
diverse animals feed on similarly
diverse fungi. The interdependence of
animals and fungi has evolved to a
high degree in some cases, such as the
loss of alternative spore dispersal
mechanisms by some fungi and the
strong reliance of some mammals on
fungi as a primary food. Adaptation
for mycophagy and the effects on
mycophagy of habitat, fungal toxi-
city, and the food value of fungi have
implication for interpreting ecosystem
structure and function.

Gholz, H. L. 1978. ASSESSING
STRESS IN Rhododendron
macrophyllum THROUGH AN
ANALYSIS OF LEAF PHYSI-
CAL AND CHEMICAL CHAR-
ACTERISTICS. Can. J. Bot.
56(5):546-556. (Available from
the For. Res. Lab.)
For physiologists and forest botanists.
The author reports that exposure to
full sun was the most stressful
environ ment for naturally occurring
Rhododendron macrophyllum at low
to middle elevations. Reduced tem-
peratures and growing-season length
in shaded sites at high elevation
caused intermediate stress. Average
leaf area, specfic blade area, total leaf
area per plant, and foliar chemical
concentrations expressed on a unit-
area basis were foliar characteristics
most accurately reflecting stressful
environments.

Gill, R. S. and 0. P. Lavender.
1978. EFFECTS OF NITRO-
GEN FERTILIZATION UPON
THE RHIZOSPHERE AND
GROWTH OF YOUNG-
GROWTH WESTERN HEM-
LOCK. Abstr. 106. Page 42 in
51st Annu. Meeting Northwest
Scientific Assoc., Wash. State
Univ.. Pullman.
For foresters, soil scientists, and plant
physiologists. The results of the study
will aid prediction of growth respons-
es of young-growth western hemlock
stands to nitrogen fertilization.

Gordon, J. C. and C. T.
Wheeler. 1978. WHOLE PLANT
STUDIES ON PHOTOSYN-
THESIS AND ACETYLENE
REDUCTION IN Alnus glutin-
osa. New Phytol. 80:179-186.

For plant physiologists and foresters.
The authors show that photosynthe-
tic capacity determines the rate at
which nitrogen is reduced by the
nodules of young alders.

Hansen, E. M. 1978. INCI-
D E NC E OF Verticicladie/la
wagenerli AN D Phellinus weiril
ADJACENT TO AND AWAY
FROM ROADS IN WESTERN
OREGON. Plant Dis. Rep.
62:179-181.

For foresters, forest pathologists, and
those interested in disease survey and
plantation evaluation. That infection
centers for black stain root disease
occur more frequently next to forest
roads than away from them and that
laminated root rot distribution is not
affected by roads support hypothe-
ses for disease spread. Black stain is
believed to be carried by an insect
vector that would be attracted to
weakened roadside trees. Laminated
root rot spreads vegetatively from
old, infected stumps. This informa-
tion will aid assessment of incidence
and damage potential of these two
root pathogens.

Hedden, R. L. and G. B.
Pitman. 1978. ATTACK DENSI-
TY REGULATION: A NEW
APPROACH TO THE USE OF
PHEROMONES IN DOUGLAS-
FIR BEETLE POPULATION
MANAGEMENT. J. Econ. Ento-
mol. 71:633-637. (Available
from For. Res. Lab.)

For entomologists and forest-protec-
tion specialists in bark beetle control.
The Douglas-fir beetle normally mass
attacks Douglas-fir, killing the tree
and establishing a new brood. When
the aggregation pheromone Douglure 61
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(two attractants and two host cofac-
tors) and a natural aggregation inhibi-
tor 3-methyl-2 cyclohexen-1 -one
(MCH) were placed on or near live
hosts simultaneously in varying ratios,
number of attacks, total height of
attack, length of parent galleries, and
proportions of successful galleries
were altered. Below a threshold of
4-6 attacks per 0.1 m2 of bark
surface, females did not establish a

brood, and the tree survived. The
pest population sink, which modifies
pest behavior with chemicals, may be
an effective and environmentally safe
technique to reduce mortality from
bark beetle activity.

Hermann, R. K. 1978. Abies
grand/s IN IHREM HEIMAT-
LAND. Pages 7-24 in Grund-
lagen fuer den Anbau von Abies
grand/s. J. D. Sauerlaender's
Verlag, Frankfurt/Main.

For European foresters. The author
discusses physiological, genetic, and
ecological characteristics of grand fir.
The paper provides background infor-
mation for foresters participating in
grand fir planting programs.

Hermann, R. K. 1978. ENT-
WICKLUNG UND PROBLEME
DES DOUGLASIENANBAUS
IN DEN USA. Aligemeine Forst-
zeitschrift 32(37):26-28.

For foresters. This discussion of
silvicultural practices in the Douglas-
fir region is intended as background
information for European foresters
concerned with Douglas-fir silvicul-
ture.

Hermann, R. K. and Y. Birot.
1978. VORLAEUFIGE ERGEB-.
NISSE DES ERSTEN FRAN-

ZOESISCHEN PROVENIEN-
ZVERSUCHES MIT Abies
grand/s. Pages 67-82 in Grund-
lagen fuer den Anbau von Abies
grand/s. J. D. Sauerlaender's
Verlag, Frankfurt/Main.

For western European foresters. This
paper assesses the first French prove-
nance test with grand fir at age 15
years. It is intended for foresters in
western Europe who are interested in
introduction of grand fir.

HoIt, H. A., M. Newton, and W.
S. Overton. 1978. INTERNAL
MOISTURE RELATIONS OF
STANDING DOUGLAS-FIR
TREES INJECTED WITH OR-
GANIC ARSENICALS. Wood
Sd. 1O(3):122-127. (Available
from For. Res. Lab.)

For forest managers. Organic arsen-
icals were used to alter moisture
content (MC) of small Douglas-fir
sawtimber trees before harvesting.
Continuous gradients of MC up the
bole were characterized for heart-
wood, sapwood, and bark as influ-
enced by herbicide, season of treat-
ment, and length of seasoning before
harvest. A "model tree" concept was
developed for determining treatment
effects on trees for a range of
heights, diameters, and forms. Find-
ings indicate that herbicide treatment
was an effective means of reducing
sapwood MC.

Hooven, E. F. and H. C. Black.
1978. PRESCRIBED BURNING
AIDS REFORESTATION OF
OREGON COAST RANGE
BRUSHLANDS. Oreg. State
Univ., For. Res. Lab., Corvallis.

Res. Pap. 38. 14 p. (Available
from For. Res. Lab.)

For forest managers and regeneration
specialists. Many potentially produc-
tive forest lands of western Oregon
are dominated by stands of brush and
tree species of low commercial value.
Successful forest regeneration is en-
hanced by site preparation to reduce
vegetation competition and the cost
of controlling small mammals that
destroy seeds and seedlings. Properly
applied as a management tool,
"brown-and-burn" reduces the vol-
ume of slashings and vegetative cover,
lowers the density of small mammal
populations, and makes small pest
animals easier to control.

Lavender, D. P. 1978. BUD
ACTIVITY OF DOUGLAS-FIR
SEEDLINGS RECEIVING DIF-
FERENT PHOTOPERIODS IN
COLD STORAGE. In Proc.,
Fifth North Amer. For. Biol.
Workshop, Gainesville, Fla. 4 p.

For physiologists. Exposure of
Douglas-fir seedlings to daily 8-hour
or 16-hour photoperiods during stor-
age at 2°C significantly stimulated
the initiation of growth of dormant
buds. The results are compatible with
earlier observations that a daily
photoperiod during cold storage is

associated with increased post-storage
vigor as measured by seedling survival
and rapidity of resumption of
growth.

Lovejoy, B. P., H. C. Black, and
E. F. Hooven. 1978. REPRO-
DUCTION, GROWTH, AND
DEVELOPMENT OF THE
MOUNTAIN BEAVER (Aplo-
dontia rufa pacifica). Northwest



Sd. 52(4):323-328. (Available
from For. Res. Lab.)

For forest managers and mammalo-
gists. This paper summarizes observa-
tions of the growth, development,
and behavior of two mountain bea-
vers born in captivity and raised for
68 days. Initial growth was rapid, and
the mean weight of the young
increased from 19.8 g at two days to
364 g at 60 days, 43 percent of adult
mean weight. The most rapid growth
was during weeks seven and eight,
coincident with weaning. Death was
attributed to bacterial infection.

Morris, J. W. and J. B. Zaerr.
1978. FIELD CANOPY EF-
FECTS ON SHOOT TO ROOT
RATIO OF WESTERN HEM-
LOCK SEEDLINGS. Abstr. 101.
Page 41 in 51st Annu. Meeting
Northwest Scientific Assoc.,
Wash. State Univ., Pullman.

For regeneration foresters and forest
tree physiologists. Western hemlock
seedlings grown under open, edge,
and closed canopies from spring
through late fall showed different
shoot to root ratios. The ratios were
significantly higher under the closed
canopy and reflected reduced root
dry weight. Canopy effects influenced
control, top-pruned, and root-pruned
treatments similarly. Control and
root-pruned seedlings increased ap-

proximately three-fold under the
closed canopy, and top-pruned seed-
lings approximately doubled shoot to
root ratio.

Morris, R. 0. and J. B. Zaerr.
1978. 4-BROMOPHENACYL
ESTERS OF GIBBERELLINS,
USEFUL DERIVATIVES FOR

HIGH PERFORMANCE LI-
QUID CHROMATOGRAPHY.
Anal. Lett. A 1 1(1):73-83.
(Available from For. Res. Lab.)

For physiologists working with gib-
berellins. Analysis of gibberellins is

facilitated by derivatizing to the
4-bromophenacyl esters which absorb
strongly in the ultraviolet region of
the spectrum and hence may be
separated and detected by high-
performance liquid chromatography
(HPLC). The derivatives also are
useful with gas-liquid chromatography
(GLC) using an electron capture
detector. The sensitivity obtained
with HPLC is several orders of
magnitude greater than that obtained
with underivatized gibberellins, and
the coupling of the GLC system with
a mass-spectrometer will make possi-
ble rigorous identification of small
quantities of gibberellins.

Nelson, E. A., J. B. Zaerr, and
D. P. Lavender. 1978. OCCUR-
RENCE AND VARIATION OF
IAA AND ABA IN WESTERN
HEMLOCK SHOOT. Abstr. 61.
Page 35 in 51st Annu. Meeting
Northwest Scientific Assoc.,
Wash. State Univ., Pullman.

For forest tree physiologists. lndole-
3-acetic acid (IAA) and abscisic acid
(ABA) were identified by gas-liquid
chromatography in partially purified
methanol extracts of western hem-
lock shoots. Seasonal changes found
in the endogenous levels of these
hormones were similar to those re-
ported for several other species. The
ratio of levels of ABA to IAA
correlated well with the distinct
phases of dormancy, although no
causal relationship was implied. The
concentration of ABA in western
hemlock seedlings was only slightly

affected by photoperiod but was
radically increased by moderate mois-
ture stress.

Newton, M. 1978. A COMPARI-
SON OF TRICLOPYR,
PICLORAM-2,4,5-T MIXTURES
AND 2,4,5-T FOR SPRING
AND FALL FOREST BRUSH
CONTROL IN THE OREGON
COAST RANGE. Pages 33-34 in

West. Soc. Weed Sci. Res. Prog.
Rep.

For foresters and vegetation manage-
ment consultants. The author com-
pares three herbicide combinations at
two seasons of application. Each has
special advantages. Triclopyr is effec-
tive on some evergreen and sprouting
deciduous species in spring; picloram
salts mixed with 2,4,5-T have greater
effects in fall than picloram esters
mixed with 2,4,5-T. Triclopyr shows
enough selectivity to offer some
release. As spring dormant treatment,
2,4,5-T is effective, but it loses
effectiveness after August.

Newton, M. 1978. EFFECTS
OF GLYPHOSATE ON PACIF-
IC NORTHWEST CONIFERS
AND ASSOCIATED WEED
SPECIES. Pages 31-32 in West.
Soc. Weed Sci. Res. Prog. Rep.

For foresters and vegetation manage-
ment consultants. Selectivity and effi-
cacy data are given for glyphosate
used for conifer release. Glyphosate
meets the requirements for conifer
release with September application on
deciduous species. Effects differ from
those of other herbicides; therefore
glyphosate is not a direct substitute.

Newton, M. 1978. RESPONSES
OF SEVERAL CONIFERS 63
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AND WOODY ASSOCIATES
TO AERIAL APPLICATIONS
OF AMMONIUM ETHYL
CAR BAMOYL PHOS-
PHONATE. Pages 34-35 in

West. Soc. Weed Sd. Res. Prog.
Rep.

For foresters and vegetation manage-
ment consultants. Selectivity and effi-
cacy data are given for fosamine
ammonium used for conifer release.
Fosamine ammonium meets the re-
quirements for conifer release with
September application to salmonberry
and other deciduous brush species.
Fosamine ammonium is highly specif-
ic in activity and aesthetically pleas-
i ng.

Newton, M. 1978. SITE PREP-
ARATION REQUIREMENTS
FOR WESTERN HEMLOCK.
Pages 191-195 in Proc. West.
Hemlock Management Conf.
Contribution No. 34. College of
For. Resour., Univ. of Wash.,
Seattle.

For foresters and regeneration special-
ists. Hemlock requires less intensive
site preparation than Douglas-fir. Re-
quirements are least intensive when
planting stock is 60 cm (24 in.) tall
or taller. Animal damage and injury
from falling litter are less than for
Douglas-fir. Planting in sprayed brush
provides poorer survival than in a
cleared area, but growth may be
better. Large seedlings overcome
some of the survival problems in
treated brush.

Newton, M. 1978. TEST OF
WESTERN HEMLOCK WILD-
LINGS IN BRUSHFIELD RE-
CLAMATION. Oreg. State Univ.,

For. Res. Lab.,Corvallis. Res.
Pap. 39. 22 p. (Available from
For. Res. Lab.)

For foresters, ecologists, and wildlife
specialists. This paper reviews the
performance of hemlock seedlings in
fully and partially prepared sites in
the Coast Range. Hemlock is shown
to be better adapted to sites with less
clearing than is Douglas-fir. Types of
losses and how to minimize them are
given. Season of planting is impor-
tant.

Newton, M. 1978. VEGETA-
TION MANAGEMENT ALTER-
NATIVES IN THE PRACTICE
OF SILVICULTURE. In Proc.,
Soc. Am. For. Annu. Meeting.
Albuquerque, N.M.

For foresters, policy personnel, and
watershed and environmental special-
ists. The author outlines comparative
effects of chemical and nonchemical
methods of controlling woody vegeta-
tion. Each method has its own
impacts, the most important caused
by practices that move soil. Only
hand clearing represents serious haz-
ard to personnel. Silvicultural, water-
shed, and aesthetic impacts are com-
pared.

Newton, M. and S. Snyder.
1978. EXPOSURE OF FOREST
HERBIVORES TO 2,3,7,8-
TETRACH LO ROD IBENZO-P-
DIOXIN (TCDD) IN AREAS
SPRAYED WITH 2,4,5-T. Bull.
Environ. Contam. Toxicol.
December 1978.

For foresters and environmental and
wildlife specialists. Mammals feeding
in areas treated with 2,4,5-T are not

exposed to biologically significant
amounts of TCDD in their diets.
TCDD tends to collect in livers, but
mountain beavers showed no detect-
able residues after 45-60 days of
feeding on treated forage. Data on
deer also indicate negligible oppor-
tunity for TCDD contamination.

Newville, E. G. and W. K.
Ferrell. 1978. ABSCISIC ACID
LEVELS IN RELATION TO
STOMATAL BEHAVIOR DUR-
ING DROUGHT AND RE-
COVERY IN DOUGLAS-FIR.
Abstr., West. Section Meetings,
Am. Assoc. Adv. Sci., Seattle,
Wash.

For physiologists and ecologists.
Foliage of Douglas-fir seedlings was
sampled during two induced drought
cycles for leaf resistance, plant water
potential, and abscisic acid (ABA)
content. In both ecotypes during first
drought, ABA increased sharply with
leaf resistance within a narrowwater-
potential range. During second
drought, high leaf resistance did not
coincide with high ABA content.
Water-stress threshold again increased
ABA in xeric seedlings, but leaf
resistance remained low. In mesic
seedlings no clear relationships ap-
peared among ABA, plant water-
potential, and stomatal behavior.
Xeric ecotypes apparently adjust sto-
matal behavior to drought pretreat-
ment whereas mesic seedlings do not.

Overton, S. and K. K. Ching.
1978. ANALYSIS OF DIFFER-
ENCES IN HEIGHT GROWTH
POPULATIONS IN A NUR-
SERY SELECTION STUDY OF
DOUGLAS-FIR. For. Sci.
24(4):497-509. (Available from
For. Res. Lab.)



For geneticists, breeders, foresters,
and plant ecologists. Douglas-fir seed-
lings selected for superior height and
branchiness were tested for height
growth performance against control
seedlings representing the nursery
population. Seedlings with more
branches grew faster early. The height
advantage persisted, but the growth
rate did not. The primary advantage
represented escape from animal dam-
age and vegetative competition.

Perry, D. A. 1978. AN ESTI-
MATE OF THE EFFECTIVE
RANGE OF POLLEN DISPER-
SAL IN LODGEPOLE PINE
(Pinus contorta Dougi.). Ann.
Bot. 42:1001-1002. (Available
from For. Res. Lab.)

For geneticists. Although tree pollen
disperses long distances, virtually no
information relates dispersal to actual
pollination events. This paper intro-
duces a technique of using distinct
genetic markers, passed from one
species to another, to determine the
rate of gene spread and therefore the
average distance of pollen dispersal.
The technique can help geneticists
determine the causes of genetic struc-
ture within populations.

Perry, D. A. and J. E. Lotan.
1978. VARIATION IN LODGE-
POLE PINE (Pinus contorta
VAR. latifolia): GREENHOUSE
RESPONSE OF WIND POL-
LINATED FAMILIES FROM
FIVE POPULATIONS TO DAY
LENGTH AND TEMPERA-
TURE-SOIL. Can. J. For. Res.
8:81-89.

For geneticists, ecologists, and silvi-
culturists. The authors explore the

extent and adaptive character of
genetic variation with in populations
of lodgepole pine. Within-population
variation in forest trees is little
studied, but is critically important in
guiding strategies of genetic improve-
ment.

Perry, D. A., J. E. Lotan, P.
Hinz, and M. Hamilton. 1978.
VARIATION IN LODGEPOLE
PINE: FAMILY RESPONSE TO
STRESS INDUCED BY POLY-
ETHYLENE GLYCOL 6000.
For. Sci. 24(4):523-526.

For geneticists, ecologists, and silvi-
culturists. This study continues the
work started in Perry and Lotan
(1978) explaining the adaptive signifi-
cance of genetic variability within
populations of forest trees.

Pitman, G. B., M. W. Stock, and
R. C. McKnight. 1978. PHERO-
MONE APPLICATION IN
MOUNTAIN PINE BEETLE!
LODGEPOLE PINE MANAGE-
MENT: THEORY AND PRAC-
TICE. Pages 165-173 in Proc.,
Theory and Practice of Moun-
tain Pine Beetle Management in
Lodgepole Pine Forests. For.
Wildlife and Range Exp. Stn.,
Univ. of Idaho, Moscow.

For forest resource managers, forest
protection specialists, and scientists in
integrated pest management. The au-
thors discuss the "state of the art"
on pheromone use for protection of
lodgepole pine (Pinus contorta Doug-
las var. latifolia Engelmann) against
the mountain pine beetle (Dendrocto-

nus ponderosae Hopkins). Current
limitations to employing pheromones
in mountain pine beetle/lodgepole

pine management programs are attri-
buted to large areas of undermanaged
lodgepole pine, the extensive level of
present mountain pine beetle epidem-
ics, and the need for research to
identify and evaluate additional be-
havior regulators functioning in the
chemical communication system.

Schroeder, H. J., Jr. and W. L.
Webb. 1978. CARBON FLOW
IN PLANTS: A THREE COM-
PARTMENT MODEL. Photo-
synthetica 1 2(4):406-411.
(Available from For. Res. Lab.)

For physiologists, biochemists, and
foresters. The authors present a

simple three-compartment representa-
tion of the accumulation and move-
ment of photoassimilated carbon in
Douglas-fir seedlings (Pseudotsuga
menziesii (Mirb.) Franco) during a
24-hour period. Data were obtained
with 1 4C, a radioactive tracer. Trans-
fer coefficients were determined with
a least-squares fit to the data follow-
ing the solution of the coupled
differential equations.

Stock, M. W., J. 0. Guenther,
and G. B. Pitman. 1978. IMPLI-
CATION OF GENETIC DIF-
FERENCES BETWEEN MOUN-
TAFN PINE POPULATIONS TO
INTEGRATED PEST MAN-
AGEMENT. Pages 197-201 in
Proc., Theory and Practice of
Mountain Pine Beetle Manage-
ment in Lodgepole Pine Forests.
For. Wildlife and Range Exp.
Stn., Univ. of Idaho, Moscow.

For forest resource managers, forest
protection specialists, and scientists in
integrated pest management. Electro-
phoresis was used to evaluate genetic 65
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diversity among mountain pine beetle
(Dendroctonus ponderosae Hopkins)
populations in relation to geographic
location and host trees. No genetic
differences were detected among pop-
ulations from stands of pure lodge-
pole var. latifolia or from latifolia
mixed with ponderosa pine or white
pine. Genetic difference was observed
between mountain pine beetles in
lodgepole murrayana and all other
populations.

Sullivan, M. J. 1978. REGEN-
ERATION OF TREE SEED-
LINGS AFTER CLEARCUT-
TING ON SOME UPPER
SLOPE HABITAT TYPES IN
THE OREGON CASCADE
RANGE. U.S. For. Serv., Pac.
Northwest For. Range Exp.
Stn., Portland, Oreg. PNW-245.

For regeneration specialists, ecolo-
gists, and silviculturists. This paper
describes survival and growth of tree
seedling regeneration on five upper-
slope habitats in the Oregon Cascade
Range. Distinct differences exist be-
tween habitat types in both stocking
potential and growth.

Waring, R. H., R. Bueb, R.
Hotbo, and R. Fredriksen. 1978.
DOCUMENTATION OF METE-
OROLOGICAL DATA FROM
THE CONIFEROUS FOREST
BIOME. U.S. For. Sen,., Pac.
Northwest For. Range Exp.
Stn., Portland, Oreg. PNW-73.
(Available from For. Res. Lab.)

For ecologists and meteorologists.
This report summarizes data collected
and analyzed from the main meteor-
ological station in the west-central

Cascade Range of Oregon. Complete
data sets are available upon request.

Waring, R. H., W. H. Emming-
ham, H. L. Gholz, and C. C.
Grier. 1978. VARIATION IN
MAXIMUM LEAF AREA OF
CONIFEROUS FORESTS IN
OREGON AND ITS ECOLOGI-
CAL SIGNIFICANCE. For. Sci.
24(1):131-140. (Available from
For. Res. Lab.)

For silviculturists, mensurationists,
and ecologists. Maximum leaf areas
calculated for all surfaces accumu-
lated by forty mature forest stands in
western Oregon ranged from 5 to 53
m2m2. Forests of the west-central
Cascade Mountains had much more
leaf area than forests in the eastern
Siskiyou Mountains along the Califor-
nia border. In both regions, environ-
mental analyses correlated high maxi-
mum leaf areas with moderate air and
soil temperature and with adequate
soil moisture. Nutritional Iimit'tions
may restrict the leaf areas to consid-
erably less than the potential af-
forded by local climatic conditions.

Waring, R. H. and S. W. Run-
ning. 1978. SAPWOOD WATER
STORAGE: ITS CONTRIBU-
TION TO TRANSPIRATION
AND EFFECT UPON WATER
CONDUCTANCE THROUGH
THE STEMS OF OLD-
GROWTH DOUGLAS-FIR.
Plant, Cell, and Environ.
1:131-140. (Available from For.
Res. Lab.)

For physiologists and hydrologists.
The sapwood of trees is an important

reservoir for water storage. With-
drawal of water reduces the conduc-
tivity of the wood and results in
higher stress.

Weaver, T. and D. Perry. 1978.
RELATIONSHIP OF COVER
TYPE TO ALTITUDE, AS-
PECT, AND SUBSTRATE IN
THE BRIDGER RANGE, MON-
TANA. Northwest Sci.
52: 212-2 19.

For ecologists and silviculturists. Na-
tural forest cover is related to
altitude, aspect, and substrate in
south-central Montana.

Wheeler, C. T., E. M. Cameron,
and J. C. Gordon. 1978. EF-
FECTS OF HANDLING AND
SURGICAL TREATMENTS ON
NITROGENASE ACTIVITY IN
ROOT NODULES OF Alnus
glutinosa, WITH SPECIAL REF-
ERENCE TO THE APPLICA-
TION OF INDOLE-ACETIC
ACID. New Phytol. 80:175-178.

For plant physiologists and foresters.
The possible effects of applied indole-
acetic acid upon nitrogenase activity
and respiration in alder nodules could
not be distinguished from the effects
of the manipulative procedures them-
selves. The extent to which plants
were handled during the acetylene
reduction assay had a large inhibitory
effect upon the apparent nitrogenase
activity of the nodules.

White, T. L., K. K. Ching, and
D. P. Lavender. 1978. GENET-
IC VARIATION IN SEED
CHARACTERISTICS AND
HEIGHT GROWTH AMONG



OPEN POLLINATED DOUG-
LAS-FIR FAMILIES. Abstr. 60.
Page 34 in 51st Annu. Meeting
Northwest Scientific Assoc.,
Wash. State Univ., Pullman.

For geneticists and physiologists.
Seeds collected from cones of wind
pollinated Douglas-fir trees in 36
locations in southern Oregon were
germinated and the resultant seedlings
grown in three contrasting environ-
ments: a growth room, a greenhouse,
and a nursery. First-year height
growth for all seed sources was
greatest in the growth room and least
in the nursery. Results demonstrated
a strong genetic differentiation of
populations. Elevation of seed source
was most strongly correlated with
seedling growth.

White, T. L. and J. A. Knopp.
1978. CONELET ABORTION
AND ATP LEVELS IN LONG-
LEAF PINE. Can. J. Bot.
56(6):680-685. (Available from
For. Res. Lab.)

For foresters and physiologists. In the
past 5 years, an average of 87 percent
of the first year strobili in a longleaf
pine seed orchard in the Sandhills
region of North Carolina have abort-
ed development. Fresh weight, dry
weight, ATP, and morphological char-
acteristics were measured periodically
after anthesis to determine some
physiological changes associated with
conelet abortion. In the early stages,
morphologically characterized by a

slight browning in the pith of the
conelet, ATP levels almost doubled.
As the conelet became more necrotic,
ATP levels dropped. Sausage casing
used to shield strobili during the
pollination period had a greenhouse
effect, hastening conelet develop-
ment. Both the ATP burst and the

beginning of conelet abortion was 1-2
weeks earlier for encased conelets.

Zaerr, J. B. and C. J. Brown.
1978. PHYSIOLOGY OF
WESTERN HEMLOCK ROOTS.
Pages 82-86 in Proc., West.
Hemlock Management Conf.
Contr. No. 34. College of For.
Resour., Univ. of Wash., Seattle.
(Available from For. Res. Lab.)

For plant physiologists. Western hem-
lock roots appear to behave, in
general, much like roots of Douglas-
fir but differ in two respects: they
may require less oxygen in the soil
and they have a less pronounced
dormancy cycle.

67
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forestry- related publications
In 1978, other departments at
Oregon State University also
published materials, compiled
here, pertinent to forestry read-
ers. Inquiries about a publica-
tion should be directed to the
author's department or other
source (enclosed in parentheses
at the end of each citation) at
Oregon State University, Corval-
lis, Oreg. 97331.

Anderson, N.H., J.R. Sedell,
L.M. Roberts, and F.J. Triska.
1978. THE ROLE OF AQUAT-
IC INVERTEBRATES IN
PROCESSING OF WOOD
DEBRIS IN CONIFEROUS
FOREST STREAMS. Am. MidI.
Nat. 100:64-82. (Department of
Entomology)

Buckley, B.M. and F.J. Triska.
1978. PRESENCE AND ECO-
LOGICAL ROLE OF
NITROGEN-FIXING BACTE-
RIA ASSOCIATED WITH
WOOD DECAY IN STREAMS.
Verh. Internat. Verein. Limnol.
20:1333-1339. (Department of
Fisheries and Wildlife)

Danielson, H.R. and Y. Tanaka.
1978. DRYING AND STORING
STRATIFIED PONDEROSA
PINE AND DOUGLAS-FIR
SEEDS. For. Sci. 24:11-16.
(Department of Crop Science)

Hansen, E.M. 1978. CYTOL-
OGY AND SEXUALITY OF
Phe/linus weiri/. Page 97 in
Proc., Third International Con-
gress on Plant Pathology,

Munich, West Germany. (De-
partment of Botany and Plant
Pathology)

Hansen, E.M. 1978. INCI-
D E NCE OF Verticic/adiella
wagner/i AND Phellinus wefrll
IN DOUGLAS-FIR ADJACENT
TO AND AWAY FROM
ROADS IN WESTERN
OREGON. Plant Dis. Rep.
62:178-181. (Department of
Botany and Plant Pathology)

Hansen, E.M. 1978. THE SUR-
VIVAL OF Phellinus wefrll IN
DOUGLAS-FIR STUMPS ON
SITES REGENERATED TO
RED ALDER AND DOUGLAS-
FIR. Pages 328-332 in Proc.,
IUFRO International Confer-
ence on Problems of Root and
Butt Rot in Conifers. (Depart-
ment of Botany and Plant
Pathology)

Hansen, H.J. 1977 (issued in
1978). FUELWOOD FACTS.
Western Regional Agricultural
Engineering Service, Oreg. State
Univ., Corvallis. WRAES 70. 4
p. (Department of Agricultural
Engineering)

Hicks, R.G. 1978. EVALUA-
TION OF OPEN GRADED
EMULSION MIXES AS ROAD
SURFACES. Pages 551-566 in
Proc., First International Con-
ference on Materials of Con-
struction for Developing Coun-
tries, Bangkok, Thailand, August
1978. (Department of Civil En-
gineering)

Kehr, R. and R.D. Layton.
1978. A PROCEDURE TO
IDENTIFY AND EVALUATE
FOREST ARTERIAL AND
COLLECTOR ROAD NET-
WORKS. Transportation Re-
search Institute, Oreg. State
Univ., Corvallis. (Department of
Civil Engineering)

Kowsaw, A., P. Medizadeh, E.
Vaziri, and L. Boersma. 1978.
WATER HARVESTING FOR
AFFORESTATION: II. SUR-
VIVAL AND GROWTH OF
TREES. Soil Sci. Soc. Am. J.
42:650-657. (Department of
Soil Science)

Layton, R.D., F. Iranitalab, and
FIG. Hicks. 1978. DEVE LOP-
MENT OF A SAFETY PRIOR-
ITY RATING SYSTEM FOR
LOCAL JURISDICTIONS.
Transportation Research Insti-
tute, Oreg. State Univ., Corval-
lis. (Department of Civil Engi-
neering)

Layton, R.D., R. Kehr, and J.
Kozer. 1978. FIELD MANUAL
FOR IDENTIFYING HIGH-
WAY SAFETY HAZARDS.
Transportation Research Insti-
tute, Oreg. State Univ., Corval-
lis. (Department of Civil Engi-
neering)

MacSwan, I.C., W.E. Matson,
and J. Capizzi. 1978. CON-
TROLLING MOSS ON ROOFS.
Western Regional Agricultural
Engineering Service, Oreg. State
Univ., Corvallis. WRAES 77. 1



p. (Department of Botany and
Plant Pathology)

McCluskey, D.C., J.W. Thomas,
and E.C. Meslow. 1977 (issued
in 1978). EFFECTS OF
AERIAL APPLICATION OF
DDT ON REPRODUCTION IN
HOUSE WRENS AND MOUN-
TAIN AND WESTERN BLUE-
BIRDS. U.S. For. Serv., Pac.
Northwest For. Range Exp.
Stn., Portland, Oreg. Res. Pap.
228. 22 p. (Department of
Fisheries and Wildlife)

Medizadeh, P., A. Kowsaw, R.
Vaziri, and L. Boersma. 1978.
WATER HARVESTING FOR
AFFORESTATION: II. EFFI-
CIENCY AND LIFE SPAN OF
ASPHALT COVER. Soil Sci.
Soc. Am. J. 42:644-649.
(Department of Soil Science)

Meslow, E.C.1978. THE RELA-
TIONSHIP OF BIRDS TO
HABITAT STRUCTURE
PLANT COMMUNITIES AND
SUCCESSIONAL STAGES.
Pages 12-18 in Proc., Workshop
on Nongame Bird Habitat Man-
agement in the Coniferous For-
ests of the Western United
States. U.S. For. Serv., Pac.
Northwest For. Range Exp.
Stn., Portland, Oreg. Tech. Rep.
PNW-64. (Department of Fish-
eries and Wildlife)

Oliveira, A.A. and G.W. Whit-
taker. 1978. MULTIVARIATE
TIME SERIES ANALYSIS OF
RELATIONSHIPS BETWEEN
U.S. LUMBER PRICES, HOUS-

ING STARTS, AND LOG EX-
PORTS TO JAPAN. ORSA/
TIMS Joint National Meetings,
Los Angeles, Calif., November
13-15, 1978. 16 p. (Department
of Agricultural and Resource
Economics)

Osborne, 0. and H. Hansen.
1978. IMPROVING FIRE-
PLACE EFFICIENCY. Western
Regional Agricultural Engineer-
ing Service, Oreg. State Univ.,
Corvallis. WRAES 104. 4 p.
(Department of Electrical and
Computer Engineering)

Reynolds, R.T. and H.M. Wight.
1978. DISTRIBUTION, DENSI-
TY, AND PRODUCTIVITY OF
ACCIPITER HAWKS BREED-
ING IN OREGON. Wilson Bull.
90:182-196. (Department of
Fisheries and Wildlife)

Roberts, A.N. and F.W. Moeller.
1978. SPECULATIONS RE-
LATING TO THE LOSS OF
ROOTING POTENTIAL WITH
AGING OF DOUGLAS-FIR
STOCK PLANTS. The Plant
Propagator 25:2-4. (Department
of Horticulture)

Roth, L.F. 1978. GENETIC
CONTROL OF DWARF
MISTLETOE. Pages 69-72 in
Symp. on Dwarf Mistletoe Con-
trol Through Forest Manage-
ment. U.S. For. Serv., Pac.
Southwest For. Range Exp.
Stn., Berkeley, Calif. Gen. Tech.
Rep. PSW-31. (Department of
Botany and Plant Pathology)

Roth, L. F. 1978. INTRODUC-
TION TO DWARF MISTLETOE
CONTROL. Pages 66-68 in
Symp. on Dwarf Mistletoe Con-
trol Through Forest Manage-
ment. U.S. For. Serv., Pac.
Southwest For. Range Exp.
Stn., Berkeley, Calif. Gen. Tech.
Rep. PSW-31. (Department of
Botany and Plant Pathology)

Rudinsky, J.A. (editor). 1978.
FOREST INSECT SURVEY
AND CONTROL. OSU Book-
stores, Inc., Corvallis, Oreg. 391
p. (OSU Bookstores, Inc.)

Rudinsky, J.A., P.T. Oester, and
L.C. Ryker. 1978. GALLERY
INITIATION AND MALE
STRIDULATION OF THE
POLYGAMOUS SPRUCE
BARK BEETLE Po/ygraphus
rufipennis. Ann. Entomol. Soc.
Am. 71:317-321. (Department
of Entomology)

Rudinsky, J.A. a1d V. Vallo.
1978. THE ASH BARK
BEETLES Leper/sinus fraxini
AND Hylesinus oleiperda: STRI-
DULATORY ORGANS,
ACOUSTIC SIGNALS, AND
PHEROMONE PRODUCTION.
Z. ang. Entomol. 86. (Depart-
ment of Entomology)

Rudinsky, J.A., V. Vallo, and
L.C. Ryker. 1978. SOUND
PRODUCTION IN SCOLY-
TIDAE: ATTRACTION AND
STRIDULATION OF Scolytus
ma/i (COL., SCOLYTIDAE). Z.
ang. Entomol. 86:381-391.
(Department of Entomology) 69
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Ryker, L.C. and J.A. Rudinsky.
1978. FIELD RECOGNITION
AND IDENTIFICATION OF
BARK BEETLES AND THEIR
DAMAGE. Pages 176-186 in
Forest Insect Survey and Con-
trol (J.A. Rudinsky, ed.). OSU
Bookstores, Inc., Corvallis, Oreg.
(OSU Bookstores, Inc.)

Shaw, C.G., III and L.F. Roth.
1978. CONTROL OF Armil/aria
ROOT ROT ("COLLECTIVE
REVIEW"). Eur. J. For. Pathol.
8:104-173. (Department of
Botany and Plant Pathology)

Stevens, J.B. 1978. THE
OREGON WOOD PRODUCTS
LABOR FORCE: JOB RA-
TIONING AND WORKER
ADAPTATIONS IN A DECLIN-
ING INDUSTRY. Agric. Exp.
Stn., Oreg. State Univ., Corval-
lis. Spec. Rep. 529. (Depart-
ment of Agricultural and Re-
source Economics)

Triska, F.J. and B.M. Buckley.
1978. PATTERNS OF NITRO-
GEN UPTAKE AND LOSS IN
RELATION TO LITTER DIS-
APPEARANCE AND ASSO-
CIATED INVERTEBRATE
BIOMASS IN SIX STREAMS
OF THE PACIFIC NORTH-
WEST, U.S.A. Verh. Internat.
Verein. Limnol. 20:1324-1332.
(Department of Fisheries and
Wildlife)

Will, G.M. and C.T. Youngberg.
1978. SULFUR STATUS OF
SOME CENTRAL OREGON
PUMICE SOILS. Soil Sci. Soc.

Am. J. 42:132-134. (Depart-
ment of Soil Science)

Young, J.A. and J.B. Stevens.
1978. JOB RATIONING,
HUMAN CAPITAL, AND NOR-
MATIVE BEHAVIOR: AN EX-
AMPLE FROM OREGON'S
WOOD PRODUCTS INDUS-
TRY. Hum. Organ. 37:29-37.
(Department of Agricultural and
Resource Economics)

Youngberg, C.T. 1978. NITRO-
GEN MINERALIZATION AND
UPTAKE FROM DOUGLAS-
FIR FOREST FLOORS. Soil
Sci. Soc. Am. J. 42:499-502.
(Department of Soil Science)

audio-visual

The Forestry Media Center, es-
tablished in 1972, offers audio-
visual learning packages combin-
ing slides and taped narration as
a convenient instructional tool
for individuals or groups. More
than 240,000 "students" in edu-
cational institutions, government
agencies, and private industry in
the United States and other
countries have used these
packages to study specific for-
estry topics.

During 1978, specialists from
the School of Forestry and
cooperating agencies completed
26 new packages. Now the
Forestry Media Center offers 77
slide-tape (S-T) packages for
rent ($15 covers 3 days of use)
or for purchase (prices of the
newest offerings are included in
the following descriptions).

For more information or a

complete list describing the 77
audio-visual packages, call (503)
754-4702, or write to:

Forestry Media Center
School of Forestry
Oregon State University
Corvallis, Oreg. 97331

AERIAL PHOTOGRAPHY

Designed for use in a self-paced
learning system, the 14 slide-
tapes in this series are ideal as
an introduction to or a basic
review of aerial photography.
Most packages begin by stating



es

learning objectives and end with
a self-test that students can use
to measure their own progress.
By David Paine, Department of
Forest Management, Oregon
State University.

GEOMETRY OF A VERTICAL
AERIAL PHOTO, PART I
60 slides. 18 minutes, $85 S-T 759.5

GEOMETRY OF A VERTICAL
AERIAL PHOTO, PART II
63 slides, 22 minutes, $85 S-T 759.6

Together these cover basic informa-
tion on types of photos, lenses and
cameras, and three photo centers.
Define distortion and topographic
displacement.

SCALE OF A VERTICAL
AERIAL PHOTO, PART I
58 slides, 18 minutes, $85 S-T 759.7

Covers theory of photo scale, three
basic methods of expressing scale,
two general scale equations, and
causes of variation in scale.

SCALE OF A VERTICAL
AERIAL PHOTO, PART II
46 slides, 20 minutes, $85 S-T 759.8

Gives several examples of different
ways to calculate average and point
scales.

DISTANCE AND AREAS
60 slides, 20 minutes, $85 S-T 759.9

Tells how to determine ground dis-
tances using multiple scale templets
or an engineer's scale. Covers four
ways of determining areas: plani-
meter, weight apportionment, dot
grid, and line transect.

FLIGHT LINES AND PHOTO VERTICAL MEASUREMENTS,
MOSAICS PART II
46 slides, 16 minutes, $85S-T 759.11 62 slides, 23 minutes, $85S-T 759.15

Details endlap, sidelap, drift, crab,
and information printed on photos,
as well as index, controlled, and
uncontrolled mosaics.

MEASURING DIRECTION
71 slides, 25 minutes, $85 S-T 759.10

Covers bearings and azimuths; how to
establish and determine errors in
photo baselines; and rules for mini-
mizing effects of tilt and topographic
displacement.

PLANNING THE PHOTO MIS-
SION
70 slides, 27 minutes, $85 S-T 759.12

Tells how to prepare a flight map
with flight lines and photo centers
giving complete stereoscopic coverage
of an area; gives two image motion
equations.

PRINCIPLES OF STEREO-
SCOPIC VISION
69 slides, 27 minutes, $85 S-I 759.13

Covers theory of stereoscopy and
foundation for height measurements;
three types of stereoscopes; the
geometry of a stereo pair vs. a single
photo; and absolute parallax and
vertical exaggeration.

VERTICAL MEASUREMENTS,
PART I
73 slides, 29 minutes, $85 5-1 759.14

Discusses three methods for determin-
ing heights: sun angle-shadow, pro-
portional shadow length, and differ-
ence in absolute parallax; also in-
cludes simplified and complete height
equations for parallax method.

Continues parallax-difference methods
of height measurement with ex-

amples; describes some instruments
used to measure difference in abso-
lute parallax.

RADIAL LINE TRIANGULA-
TION
64 slides, 20 minutes, $85 S-T 759.16

Gives techniques for transferring de-
tail to existing maps and producing
control points for new maps by radial
line triangulation; discusses reflecting
projectors, slotted templets, radial
arm templets, and radial line plotters.

TYPE MAPPING, PART I
79 slides, 18 minutes, $85 S-T 759.19

Covers the Pacific Northwest type
mapping system of classifying forest
lands.

TYPE MAPPING, PART II
78 slides, 27 minutes, $85 S-T 759.20

Gives examples of type mapping in
the field, on aerial photos, and
combining the two methods.

ECOLOGY

FIRE IN THE LAVA BEDS
ENVIRONMENT
39 slides, 5 minutes, $55 S-I 758

Describes how periodic natural fires
helped select the plant species grow-
ing in lava beds, how society's
fire-suppression activities changed
this, and current research using fire
to restore natural species. By Dean
Shinn. 71



HARVESTING

TIMBER HARVESTING OPER-
AT IONS
56 slides, 20 minutes, $75 S-T 767

Describes timber harvesting systems
and factors that influence their per-
formance. With the two forms pro-
vided, small woodland owners can
match a harvesting system to their
needs. By John Garland, Department
of Forest Engineering, Oregon State
University.

WATERSHED MANAGEMENT

THE VALUE OF SMALL FOR-
EST STREAMS
43 slides, 5 minutes, $60 S-T 778

Describes the yearly cycle of a small
forest stream in the Coast Range of
Oregon, the importance of small
forest streams to Oregon's fisheries,
and the potential impact of improper
forest practices on fish populations.
By George Wingate, Department of
Forest Engineering, Oregon State
University.

WOOD ADHESIVES

The eight slide-tapes in this
series explain the fundamental
factors controlling wood ad-
hesion processes and show how
to manipulate those factors for
successful gluing. By J. D.
Wellons, Department of Forest
Products, Oregon State Univer-
sity.

GLUING WOOD COMPOSITES
60 slides, 21 minutes, $80 S-T 689.9

Describes plywood, particleboard, and
72 laminated beams in terms of major

components: wood, adhesive, and
wood-adhesive interface. Discusses
properties of these components that
influence gluing and some principles
of testing composite wood products.

MAKING ADHESIVES WORK
THE THEORY BEHIND IT
53 slides, 20 minutes, $75 S-T 689.2

Explains why adhesion occurs in
wood composites and why it some-
times does not. Discusses the forces
that hold solids together and why
polymers are used as wood adhesives.

MAKING ADHESIVES WORK
PREDICTING ADHESION
47 slides, 19 minutes, $60 S-T 689.3

Presents the basic concepts of surface
chemistry: surface tension as a mea-
sure of surface energy, work of
spreading, work of adhesion, and
their relationship to contact angles.
Shows how these concepts are used
to predict when adhesion will occur.

WOOD AS A SUBSTRATE
FOR GLUING
67 slides, 28 minutes,$80 S-T 689.4

Explains how the bulk properties of
wood, such as structure and chemical
composition, affect surface properties
like texture, acidity, surface chemical
components, and surface inactivation;
shows how each of these surface
properties influences gluing.

ADHESIVES AS FLUIDS
60 slides, 17 minutes, $75 S-T 689.5

Presents basic concepts of adhesives
as liquids including viscous flow,
shear thinning, thixotrophy, and capil-
larity. Also discusses viscosity meas-
urement and the use of fillers and
solvents to control viscosity.

CONVERTING ADHESIVES
FROM LIQUIDS TO SOLIDS
50 slides, 16 minutes, $60 S-T 689.6

Explains how adhesives solidify: cool-
ing, solvent loss, precipitation, and
crosslinking. Discusses how these
factors interact to control the rate of
solidification and the properties of
the solid adhesive.

FORMULATING PARTICLE-
BOARD ADHESIVES
46 slides, 16 minutes, $60 S-T 689.8

Describes the product and process
requirements of particleboard adhe-
sives, components that provide those
properties, and chemical processes
involved in producing and curing the
adhesives.

FORMULATING PLYWOOD
ADHESIVES
54 slides, 17 minutes, $75 S-T 689.7

Outlines the various types of adhe-
sives available and focuses on exterior
or phenolic adhesives: their require-
ments and the chemical reactions
involved in producing and curing
plywood adhesives.

WOOD PRESERVATION

ABOVEWATER INSPECTION
AND TREATMENT OF
WATERFRONT STRUCTURES
63 slides, 18 minutes, $80 S-T 716.3

Describes methods for inspecting the
above-water portion of wooden wa-
terfront structures for decay and
insect damage. Shows how to treat
piles and timbers to prevent further
damage. By R. Graham, G. Helsing,
and R.l. Inwards, Department of For-
est Products, Oregon State University.
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