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"FIR REPORT" is a quarterly publication containing 
information of interest to individuals concerned 
with forest management in southwest Oregon. It is 

mailed free on request. Requests should be sent 
to: FIR REPORT, 1301 Maple Grove Drive, Medford, 
Oregon 97501. 

FIR REPORT communicates recent technological ad- 
vances and adaptive research pertinent to southwest 
Oregon, and alerts area natural resource specialists 
of upcoming educational events. Comments and 
suggestions concerning the content of "FIR REPORT" 
are welcome and should be sent to the Maple Grove 
address. 

The Southwest Oregon Forestry Intensified Research 
Program (FIR) is an Oregon State University School 
of Forestry program designed to assist region 
foresters and other specialists in solving complex 
biological and management problems unique to 
southwest Oregon. FIR specialists organize, co- 

ordinate, and conduct educational programs and 
adaptive research projects specifically tailored 
to meet regional needs. 

Established in October, 1978, the FIR project is a 

cooperative effort between Oregon State University, 
the Bureau of Land Management, U.S. Forest Service, 
0 & C Counties, and southwest Oregon timber indus- 
tries. It represents a determined effort by the 
southwest Oregon Forestry community and county 
governments to find practical solutions to impor- 
tant forest management problems. 

For the FIR Staff 

David H. McNabb 
Watershed Specialist 
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EVALUATING STAND TREATMENTS... 
Diversity of stand and individual tree conditions 
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FIR is cooperating on a study to compare survival 

and growth of auger and hoe planted 2 -0 bare root 
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MORTALITY OF UNSHADED SEEDLINGS... 
First -year survival and growth of natural and 

planted seedlings finds mortality of unshaded 
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FELLING TIMBER TO MINIMIZE SOIL COMPACTION... 
The logging supervisor can schedule felling oper- 
ations so that he and the soil can benefit. p. 6 

MASS WASTING 1... 
Seedlings on steep slopes need protection from 

debris and ravel. p. 7 
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current 
research 

REMOVING SHELTERWOOD OVERSTORIES 

The Medford District of the BLM and the FIR 
Program are cooperating on a research project to 
evaluate current procedures for removing shelter - 
wood overstories with a cable logging system. The 
objective of the study is to describe and quantify 
if and when damage occurs to regeneration in the 
process of removing a shelterwood overstory. The 
outcome of this study will provide a basis for 
determining whether or not additional studies are 
necessary to evaluate modifying standard proced- 
ures. 

K. W. 

BLM TO STUDY BRUSH HAND SLASHING 

This spring, the Bureau of Land Management 
Medford District will initiate studies to examine 
the effectiveness of hand slashing brush with 
chain saws in release and site preparation opera- 
tions. Eight management units were selected at 
random from those included in the District's spring 
herbicide spray program. The units chosen repre- 
sent a wide range of brush species and environ- 
mental conditions. Resource area silviculturists 
are designing individual studies tailored to each 
site because of the diversity among the study 
units and because some sites are in need of re- 
lease while others are due to be site prepared for 
planting. In addition to hand slashing, a wide 
variety of brush control methods will be examined 
on a comparative basis depending upon management 
objectives, site characteristics, and the opera- 
tional feasibility of the treatment. These treat- 
ments against which hand slashing will be compared, 
could include: aerially applied herbicides, stump 
treatment with herbicides applied with backpack 
sprayer, and prescribed burning. 

The Medford District is devoting a consider- 
able amount of effort to these studies in order to 
objectively evaluate the potential of hand slashing 
as a method of brush control compared with other 
alternatives on a wide variety of sites. This 
project will provide much needed information re- 

garding site- specific brush and conifer response 
to hand slashing and other control methods in both 

release and site preparation operations. The FIR 
staff is assisting the BLM in formulating experi- 
mental designs for each study. 

S. H. 

VARIATION - FRUSTRATION: THE NEED FOR WELL DE- 
SIGNED EXPERIMENTS FOR EVALUATING STAND TREATMENTS 

In 1974, the Josephine County Forestry 
Department (JCFD) began using precommercial thin- 
ning, release, and stand conversion to improve the 
condition of county forests. As projects devel- 
oped, one -acre areas were set aside as controls in 

several operating units. Over 40 locations have 
received treatment. In early 1979, the JCFD be- 
came concerned with whether or not there was a 

response from the treatments, and if there was, 
how much. Members of the JCFD (Art Bernstein, 
Virgil Witcher, Mike Rath) and FIR discussed the 
possibility of evaluating these previous projects 
before implementing any new projects or research. 

A pilot study was implemented to determine if 
a response to treatment could be detected under 
the prevalent mixed (species, ages, sizes) stand 
conditions. The county's Ridgetop 20 thinning 
project was selected for the pilot study. The 
site is characterized by a west aspect, 40 -50 
percent slope, low site class IV, and 1800 feet 
elevation. Prior to the thinning treatment in 
1976, there were 1200 trees per acre. Following 
treatment, there were 700 trees per acre. 

Given the diversity of stand conditions and 
structure, and the areas suitable for study, tra- 
ditional fixed -area plot sampling and data anal- 
ysis could not be used. A sampling design was 
developed using individual trees as sample plots. 
Fifty trees, equally distributed across the com- 
plete range of sizes in both the control and 
thinned area, were selected for the study. The 
following data were collected from each sample 
tree: breast height age, diameter breast height, 
diameter growth over the last five years, total 
height, and height growth over the last five 
years. 

While collecting the field data, it was ob- 
vious that the thinned trees were responding posi- 
tively in diameter growth and negatively in height 
growth compared to the control trees. The nega- 
tive response in height growth is a typical, tem- 
porary symptom of thinning shock (related to re- 
lease of overstocked stands) found in other stu- 
dies. The following table summarizes diameter, 
height, and age data. 
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Tree 

Variable 

Thinned Plot* Control Plot* 
Standard Standard 

Average Deviation Average Deviation 

DBH 1974 

(inches) 

5.1 2.6 5.3 2.4 

DBH 1979 
(inches) 

6.0 2.8 6.0 2.6 

Total Height 35 13 35 10 

1974 (feet) 

Total Height 39 14 40 10 

1979 (feet) 

BH Age 30 8 30 6 

1979 (years) 

*Based on a sample of 50 trees. 

However, the results of the pilot study at 

Ridgetop 20 provided no conclusive information on 

growth response due to treatment. An analysis re- 

vealed no statistically significant response to 

thinning in either diameter or height growth. 

There are two reasons for the lack of a sta- 

tistically significant response. First and prob- 

ably the most important is the large amount of 

variability among the individual trees in the 

stand even though we chose a relatively uniform 

stand and site for the pilot study. The magnitude 

of this variability is apparent from the standard 

deviations listed for the data above. In addition 

to variability, the amount of growth since treat- 

ment could also be contributing to the lack of 

statistically measurable response. The Ridgetop 

20 project was treated in 1976. Three years is 

just not enough time to measure a growth response, 

given the previous overstocked condition of the 

stand and the productive capacity of the site. 

The minimum measurement period can only be estab- 

lished in the future, but it will certainly not be 

less than five years. 

This pilot study illustrates a few experimen- 

tal design considerations which should be valuable 

to anyone interested in measuring the response of 

a forest stand to a treatment: 

1. Every attempt should be made to minimize 

the site and stand variability when selecting 

forests for experiments to evaluate stand treat- 

ments. Before treating a stand, comparable 

control- treatment areas should be chosen and their 

comparability objectively validated with measure- 

ments. 

2. Given the variability and growth rates of 

forests in Southwest Oregon, the minimum time re- 

quired to determine statistically significant re- 

sponses from stand treatments will probably not be 

less than five years. However, the optimum time 

will differ by site and stand conditions, and can 

only be determined with actual data. 

3. Variance estimates from this pilot study 

could be used to determine the sample size re- 

quired in future experiments to achieve some de- 

sired level of statistical precision. 

The JCFD intends to remeasure and re- 
evaluate the pilot study at the end of the 1981 

growing season. The results will be reported 

when available. 

K. W. 

AUGER PLANTING STUDY INITIATED 

The Josephine County Department of Forestry 

and FIR have initiated a cooperative research 

project designed to compare the survival and 

growth of auger and hoe planted 2 -0 bare root 

Douglas -fir seedlings on two well -prepared sites 

east of Cave Junction. Five hundred twenty -eight 

seedlings were planted and vexar tubed on each 

site in a randomized complete -block experimental 

design. During the next three years, seedling 

survival, height growth, caliper and shoot /root 

biomass will be evaluated. Seedling predawn 

plant moisture stress levels will be monitored 

monthly this year from May to September in order 

to determine how well the seedlings in the two 

treatments are reacting to moisture conditions on 

south and west slopes. 

Although auger planting may not be practical 

on some sites, there are many areas throughout 

southwestern Oregon where it could be used should 

it prove more effective than hoe planting. De- 

spite its higher cost per acre, auger planting 

may prove to be more cost effective in the long 

run if survival and growth are improved. 

S. H. 

FIRST -YEAR SURVIVAL AND GROWTH OF NATURAL AND 

PLANTED SEEDLINGS 

Werner Bruckner (Rogue River National 

Forest), cooperating with FIR, developed a study 

to evaluate the survival and growth of natural 

and planted seedlings. The regeneration cut of a 

two -stage shelterwood was completed in 1978 on a 

unit located within the Applegate District of the 

Rogue River National Forest (Township 40S, Range 

2W, Section 23). Broadcast burning was used as 

the method of site preparation in the same year. 

The site is characterized by shallow, rocky soils, 

3500 feet in elevation, 50 -70 percent slopes, and 

southwest -west aspect. The cutting resulted in 

the stand having relatively large openings 

(approximately 1.0 acre in size) as well as por- 

tions with shelterwood overstory. During the 

spring of 1979, a portion of the area was planted 

with bare root Douglas -fir and ponderosa pine 2 -0 

nursery stock. In addition, abundant natural 

regeneration (primarily true fir and Douglas -fir, 

with some ponderosa pine and incense cedar) ger- 

minated during the Spring. 

These conditions provided a good opportunity 

to study the survival and growth of natural and 
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planted seedlings in both exposed and sheltered 
microsites. The microsite in which each seedling 
was growing was classified into two categories: 
unshaded and shaded. Seedlings growing in un- 
shaded microsites were directly exposed to all the 
environmental factors. Seedlings growing in 
shaded microsites were in some way sheltered from 
environmental extremes (within the shelter of a 
large tree, on the shaded side of a stump or log, 
the root -collar was shaded by a rock or piece of 
wood, etc.). Mortality and the probable cause 
were recorded on a monthly basis from May through 
September. Height growth of the seedlings was 
recorded at the end of the growing season 
(September, 1979). 

Forty percent (20 of 50) of the planted pon- 
derosa pine died during the growing season. Nearly 
two- thirds (13 of 20) of the total mortality oc- 
curred in unshaded microsites. As seedlings died, 
they were dug up to determine the probable cause of 
death. Most of the ponderosa pine mortality could 
be attributed to poor quality planting stock. The 
dead seedlings were usually smaller than average 
with poorly developed root systems. In contrast, 
only 14 percent (7 of 50) mortality was recorded 
for the planted Douglas -fir seedlings. Overall, 
these seedlings appeared to be of much better 
quality. Of the Douglas -fir seedlings that died, 
regardless of the microsite, they were obviously 
poor quality seedlings (i.e., small seedlings, 
poor root development, dead terminal buds or por- 
tions of the terminal shoot). 

The planted seedling data suggest that given 
good quality planting stock, modification of the 
microsite has little impact on survival for this 
site. However, if foresters plant poor quality 
seedlings, they may have to go to the expense of 
microsite modification to insure high survival. 

Approximately 70 percent (104 of 149) of the 
natural germinants for all species died. Over 90 
percent (85 of 93) of the germinants in unshaded 
microsites died, but over 50 percent (37 of 56) of 
the germinants in shaded microsites survived the 
first growing season. These results indicate 
that, regardless of the species, germinating seed- 
lings on harsh sites need some kind of sheltered 
microsite if they are to have a high probability 
of surviving. 

While some people have suggested that seeding 
on harsh sites may be attractive regeneration 
procedure because of poor planting success, the 
overall results of survival for the planted and 
natural seedlings indicates that this may not be 
true if quality seedlings and planting procedures 
are used. 

The occurrence and causes of mortality for 
the true fir and Douglas -fir germinants over the 
first growing season were interesting. For the 
true fir, approximately the same level of mortal- 
ity occurred in June, July, August and a small 
amount in September. For Douglas -fir, the major- 
ity of mortality occurred in June and July, with 
little mortality in August and September. This 
may reflect a basic difference in the growth pat- 
tern and mechanism for dealing with environmental 
stress between the species. 

Small- animal feeding on germinating seedlings 
was limited to the month of June. Douglas -fir 
appears to be a preferred small animal food early 
in the growing season. Four times as many 
Douglas -fir germinants were destroyed by animal 
feeding compared to the true fir. It should be 
noted that 75 percent of the dead Douglas -fir 

germinants from shaded microsites were the result 
of animal feeding. This may reflect the behavior 
of small animals to move around in shaded areas 
and protected areas along logs and stumps. 

The height growth data of the natural seed- 
lings suggest that growth as well as survival is 

better in shaded microsites. 

Species 
Mean Height 

Unshaded Shaded 
cm 

True Fir 5 5 

Douglas -fir 5 7 

Ponderosa Pine 5 7 

Incense Cedar 6 7 

No dramatic differences exist for height 
growth of the planted ponderosa pine and Douglas - 
fir seedlings between the two classes of micro- 

sites. 

Species 
Microsite Mean Height 

May '79 Sept. '79 

cm 

Ponderosa Pine Unshaded 12 17 

Shaded 12 17 

Douglas -fir Unshaded 21 32 

Shaded 21 30 

However, the Douglas -fir height data suggest that 
planted seedlings in sheltered microsites may 
have reduced growth. If this trend strengthens 
in the second growing season, it could have some 
implications in the choice and management of a 
regeneration system (i.e., the importance of sur- 
vival compared to growth). 

Mortality and height growth data will be col- 
lected for a second growing season. This data 
will be reported one year from now. 

K. W. 
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NUTRIENT CYCLING IN YOUNG GROWTH FORESTS 

May 28 -29. Oregon State University, Corvallis. 

The workshop objective is to examine nutrient 

cycling and decomposition processes in forest eco- 

systems with emphasis on young growth forests. 
Information -type program covering results of cur- 

rent basic research at OSU and implications of 

that research on future forest management. En- 

rollment is limited to 40. CONTACT: Conference 

Assistant, School of Forestry, Oregon State 

University, Corvallis, OR 97331, (503)754 -3709. 

NORTHWEST FOREST SOILS COUNCIL SUMMER MEETING 

July 15 -17. MacMillan Bloedel and a number of 

other organizations, Vancouver Island, British 

Columbia. A two day field trip with a third day 

optional. The first day is traversing an eleva- 

tional transect on the east coast of Vancouver 
Island including several old- growth forest stands 

and geological materials from beach deposits to 

subalpine forest and meadows. The second day is 

on the Island's west coast visiting old- growth 

forests, species trials and young plantations. 
The optional third day is a choice of visiting 
either forest nutrition study sites or fishing - 

forest management interaction projects. CONTACT: 

Ed Packee, MacMillan Bloedel, Woodland Services, 
65 Front St., Nanaimo, B.C. V9R 5H9. 

REGENERATION SYSTEMS WORKSHOP 

July 21 -24. FIR, Southwest Oregon. The objective 
of the workshop is to bring foresters from South- 

west Oregon together so they can view and discuss 
successful regeneration practices and regeneration 
problems. Since there is a tremendous amount of 
regeneration expertise and experience among for- 

esters in the region, we want to provide a mechan- 
ism by which foresters can learn from one another. 

The majority of the time will be spent in the 
field with one day spent in each of the Roseburg, 

Grants Pass, and Medford areas. The program will 
begin in Roseburg and end in Medford. 

A program announcement will be distributed as soon 
as possible following the program committee meet- 
ing. CONTACT: Ken Wearstler or Steve Hobbs, FIR. 

WATERSHED MANAGEMENT SYMPOSIUM 

July 21 -23. Boise, Idaho. Sponsored by the Amer- 

ican Society of Civil Engineers, the Symposium 

theme is "Making Watershed Management Work." 

CONTACT: Clifton W. Johnson, USDA -SEA, 1175 South 

Orchard, Boise, ID 83705. 

JOINT MEETING OF THE NORTH AMERICAN QUANTITATIVE 

FOREST GENETICS GROUPS AND THE WESTERN FOREST 

GENETICS ASSOCIATION 

August 4 -8. Coeur d'Alene, Idaho. The two -day 

NAQFGG meeting will feature invited speakers from 

tree improvement cooperatives in various regions 

of the U.S. and Canada. The WFGA meeting will 

consist of half a day of papers and one and a half 

days of field trips to view current projects. 

CONTACT: Pr. Robert Gall, College of Forestry, 

University of Idaho, Moscow, ID 83843, (208)855- 

6444 or Dr. Ray Steinhoff, Forestry Sciences Lab, 

1221 South Main, Moscow, ID 83843, (208)882 -3357. 

SIXTH NORTH AMERICAN FOREST BIOLOGY WORKSHOP 

August 11 -13. University of Alberta, Edmonton, 

Alberta, Canada. Sponsored by the Society of 

American Foresters' Physiology and Tree Genetics 

and Improvement working groups. The workshop 

theme is: "Directions of Forest Biology in the 

1980's." CONTACT: Professors Kenneth O. 

Higginbotham or B. P. Dancik, Department of Forest 

Science, University of Alberta, Edmonton, Alberta, 

Canada T6G 2G6. 

FOREST INVENTORY WORKSHOP 

September 3 -5. Oregon State University, Corvallis. 

A forest inventory workshop making extensive use 

of panel presentations to cover all aspects of 

forest inventories from establishing objectives to 

integrating the results into management operations. 

CONTACT: Conference Assistant, School of Forestry, 

Oregon State University, Corvallis, OR 97331, 

(503)754 -3709. 

INTERNATIONAL SYMPOSIUM ON FOREST SEED STORAGE 

September 18- October 2. Petawawa National Fores- 

try Institute, Chalk River, Ontario, Canada. Spon- 

sored by IUFRO Working Party on Seed Problems. 

CONTACT: B. S. P. Wang, National Tree Seed Centre, 

Petawawa National Forestry Institute, Canadian 
Forestry Service, Chalk River, Ontario, Canada 

KOJ 1JO. 
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SCHEDULING FELLING OPERATIONS TO MINIMIZE SOIL 
COMPACTION 

To insure continued productivity of forest 
lands and reduce erosion and potential damage to 
off -site resources, forest managers have initiated 
programs to regulate logging and site preparation 
activities with ground -based equipment, principally 
to minimize soil compaction. In the past, the 
procedure has been to shut down logging activity 
for a specified portion of the year; however, this 
approach is not site specific and does not take 
into consideration year -to -year climatological 
variations. Thus, a renewed effort is underway to 
provide a more rational decision base for identi- 
fying when logging operations with ground based 
equipment can begin. These new programs will 
center on monitoring soil moisture content or soil 
air porosity on a site -specific basis. 

A soil's air porosity, the amount of air 
space or air -filled voids in the soil, is inver- 
sely related to the soil's moisture content. Com- 
paction reduces the large, air -filled voids in a 

soil, decreasing aeration and increasing soil 
density. The potential for serious soil compaction 
to occur is less when a soil has a low moisture 
content and high air porosity. 

Under these new guidelines, the logging super- 
visor has more control over how early in the season 
tractor logging operations can begin, particularly 
in Southwest Oregon where we have a long, rela- 
tively dry summer. This can be done by leaving the 
trees standing on planned tractor logging sites as 
long as possible to take advantage of their ability 
to reduce soil moisture by transpiration. 

Data from the H. J. Andrews Experimental 
Forest in the Central Cascades will help illustrate 
how important the trees are for reducing soil 
moisture content during the summer (see illustra- 
tion at right). In this example, soil moisture 
decreases to field capacity in early June for both 
the forest and the clearcut; however, a few pre- 
cipitation events occur in June and July which 
keep the moisture content of the clearcut soil at 
or above field capacity until mid -August. In 

contrast, transpiration from the trees keep soil 
moisture storage in the forest below field capa- 
city from early June until late October when 
enough rain finally falls to recharge the profile. 
During the same period, moisture storage in the 
clearcut is below field capacity for only a little 
over a month. 
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Water trends in the top one foot of soil 

in a clearcut and adjacent forest the 

first season after harvest. Horizontal 
lines are field capacity. (Source R. L. 

Fredriksen, USFS -PNW, Corvallis. Unpub- 

lished data.) 

The standing forest does more than transpire 
water to lower soil water storage. The canopy 
intercepts a portion of each precipitation event 

and returns it to the atmosphere, preventing it 

from ever reaching the soil. This is reflected 
in the rapid up and down motion of the clearcut 
soil moisture data whereas soil moisture storage 
under the forest changes more slowly. 

The logging supervisor can take advantage of 
this information by planning when felling crews 
will fall units. This can most easily be achieved 
by developing a priority felling schedule for all 
the units to be logged in a given summer. The re- 
lative order in which units ought to be scheduled 
for felling are suggested below. 

Order Stand Prescription and Condition 

1. All cable yarded units - soil compaction 
will be least important. 

2. Light partial cuts with a significant 
amount of brush in the understory - the 

remaining trees and brush will continue to 
transpire water. 

Light partial cuts without brush and hea- 
vier partial cuts with brush. 

4. Shelterwood units (8 -20 trees per acre) 
with brush. 

5. Heavy partial cuts. 

6. Clearcuts with heavy brush. 

7. Shelterwood units without brush. 

8. Clearcut units without brush - ideally 
these should be felled just before they 
are to be skidded. 

of 
interest 
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5 
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Of course, time and other management con- 

straints may cause some disruption of the schedul- 

ing order and late spring or summer precipitation 

will from time to time recharge the soil profile 

after the trees are felled, negating any advantage 

gained. However, over the long run, this approach 

ought to lessen the amount of compaction that oc- 

curs from tractor logging Southwest Oregon soils 

as well as maintain the longest possible tractor 

logging season. These benefits can be achieved 

for an insignificant expenditure of time and cost. 

D. M. 

SEEDLING PROTECTION FROM DEBRIS AND RAVEL 

Recently I read a paper written a number of 

years ago by Jerry Franklin and Jack Rothacher 

titled "Are your seedlings being buried" (Tree 

Planters' Notes 51:7 -9) which made me think about 

some of the areas I have seen in southwest Oregon. 

The downhill movement of rock, gravel, soil, 

rotting wood, slash, and other debris may pose a 

more serious problem to the successful establish- 

ment of regeneration than is currently realized. 

The downhill movement of material is usually ini- 

tiated by such things as frost heaving, animal 

movement, precipitation, or the removal of stabi- 

lizing vegetation which had held materials at an 

angle greater than the natural angle of repose. 

Under such conditions, seedlings are quickly bent 

over or completely buried if unprotected or lack 

sufficient caliper and height to remain upright 

and above ground. There are some measures that 

can be taken, however, to protect seedlings from 
this type of damage. 

Foresters should be aware of the problem and 

identify potential units on which precautionary 

measures should be exercised when seedlings are 

outplanted. 

Several steps can be taken by tree planters 

to protect trees as they are planted. They should 

be taught to take advantage of natural barriers to 

moving material such as stumps and large rocks 

which are unlikely to move. Benching with an 

inward -sloping pitch will afford the seedling a 

degree of protection if it is planted near the 

outside lip of the bench. 

Last year I was shown an administrative study 

on the BLM Roseburg District's North Umpqua Re- 

source Area where seedlings were protected by nar- 

row boards or wooden shingles arranged in a "V" 

shape with the apex pointing upslope from the 

seedling. Visually, the protected trees appeared 

to be more numerous and in better health. During 

a recent study on some low intensity management 

lands in the Galice Resource Area of Medford 
District BLM, I discovered quite by accident that 

vexar tubes provide excellent protection against 
the downhill movement of debris and rock if at 

least one -half of the tube length is supported on 

the uphill side by a rigid shaft of some sort. I 

used one -eighth inch metal pins thirty inches 

long. If you intend to use the vexar tube for a 

dual purpose, be sure to support at least one 
half of its length. Otherwise, the tubes 

frequently become bent over, pinning the seedlings 

they are supposed to protect. 

S. H. 

RECONNAISSANCE SURVEY UNDERESTIMATES NATURAL LAND- 

SLIDE FREQUENCY 

The last issue of the FIR REPORT included an 

abstract by S. Gresswell, [.Heller, and P. N. 

Swanston, Mass Movement Response to Forest Manage- 

ment in the Central Oregon Coast Ranges, 1979. 

USFS Resource Bulletin PNW -R4, which emphasized a 

relative shift in number of landslides occurring 

in road right -of -ways and clearcut units. Their 

study reported that 77 percent of the landslides 

resulting from a November - December 1975 storm 

occurred in clearcut units, 14 percent were road 

related and 9 percent occurred in the natural for- 

est. The storm event had a return frequency of be- 

tween 1 and 10 years. The percentages for clearcut 

and road -related failures are a reversal of what 

has previously been reported for the Pacific 

Northwest. They attributed the reduced impact of 

roads to the overall effort by the district to 

improved road location, design and construction 

practices, and maintenance of drainages and cul- 

verts during the storm. 

Several other factors could also contribute 

to the relative shift from a high frequency of 

road -related landslides to those from clearcut 

units. The district may be harvesting timber on 

the more unstable landscapes since much of the 

easier terrain will already have been harvested. 

A higher proportion of the current harvesting may 

be done from existing road systems than has occur- 

red in the past. Finally, if landslide activity 

in harvested units and road rights -of -way are to 

be compared relative to one another, the data have 

to be collected for a common period of time since 

disturbance so that variation in storm frequency 

and the natural process of slope stabilization 

following the disturbance can be taken into 

account. In this case, most of the in -unit slides 

were recent - 66 percent occurring in units felled 

within 3 years of the storm and another 29 percent 

were felled 4 to 10 years of the storm, and they 

are being compared to landslide events which oc- 

curred on all the district's roads, regardless of 

age. 

Another conclusion they drew was that timber 

management activities clearly accelerated the num- 

ber and frequency of soil mass movements and that 

clearcutting was the most damaging activity. How- 

ever, they cautioned that their survey of land- 

slides emphasized man -related occurrences because 

they were easy to identify and describe from ve- 

hicles. Only observable, natural landslides were 
recorded and they assumed an unknown number prob- 

ably occurred under the heavy forest cover that 

were missed. 

How many landslides in the natural forest 

were missed? Two other independent studies on the 

Mapleton District found the relative frequency of 

natural to man -related landslide activity to be 
much higher than those reported by Gresswell et al. 
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Mass Wasting Studies on the Mapleton Ranger 
District, Siuslaw National Forest 

Study 

Ketcheson and 
Froehlich) 

410 yd3 
>10 yd3 

Ratio 
Location of Landslides Clearcut/ 

Clearcut Natural Forest Forest 
acres per slide - -- 

19 

21 

Swanson et al.2 44 

Gresswell et al. 6,129 

17 

28 

31 

261 

1.11 

0.75 

1.42 

23.48 

1Ketcheson, G., and H. A. Froehlich. 1977. Hy- 
drologic factors and environmental impacts of 
mass soil movements in the Oregon Coast Range. 
Water Resources Institute, Oregon State Univer- 
sity, Corvallis, Report 56. 94 p. 

2Swanson, F. J., M. M. Swanson, and C. Woods. 
1977. Inventory of mass erosion in the 
Mapleton Ranger District, Siuslaw National Forest. 
Final report on file at Forest Sciences Labora- 
tory, Corvallis. 

The studies by Ketcheson and Froehlich, and 
Swanson et al. found the incidence of landslides 
in clearcut units only slightly higher than in the 
natural forest, while Gresswell et al. found the 
ratio of clearcut to forest landslide activity to 
be approximately 20 times greater. The differen- 
ces are not incompatible if study methods are 
taken into consideration. Both Ketcheson and 
Froehlich, and Swanson et al. identified all land- 
slides occurring over a 10 to 15 year period 
rather than a single event as Gresswell et al. did, 
accounting for the difference in acres per land- 
slide. Ketcheson and Froehlich, and Swanson et al. 
used similar methods of locating landslides in the 
undisturbed forest. They traversed the drainages 
on foot, checking all tributaries and drainage 
midslopes. Thus, they were able to find many 
landslides which were not visible from roads or 
even aerial photographs. The Gresswell et al. 
study was a reconnaissance type survey, completed 
in a few days, to compile data on the impact of a 
single storm event. 

While a reconnaissance type survey does not 
provide a good comparison of man -related and nat- 
ural landslides, it does provide a district with 
valuable information regarding current operating 
practices (i.e., which geologic areas, soil types 
and terrain are causing the problems) so that cor- 
rective action may be taken. 

One final note. The number of acres per land- 
slide does not truly reflect the magnitude of the 
impact harvesting has on landslide activity. The 
incidence of landslides tend to be slightly higher 
in clearcut units, but they are also larger in 
size. Furthermore, Ketcheson and Froehlich found 
mass failures in clearcuts travelled 1.7 times 
further down slope than those in undisturbed 
watersheds. Thus, they are more likely to impact 
stream channels. Debris jams from failures in 

clearcuts also contained 3.2 times more inorganic 
and 2.5 times more organic debris than debris fans 
from undisturbed watersheds. Therefore, the analy- 
sis of the impact of landslides on the environment 
needs to include not only a measure of their fre- 
quency, but size, distance travelled, and final 
resting location. 

D. M. 
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Colorado State University 
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REGENERATION OF DOUGLAS -FIR CUTBLOCKS ON THE SIX 

RIVERS NATIONAL FOREST IN NORTHWESTERN CALIFORNIA, 

by R. O. Strothmann. 1979. USDA Forest Service 

Research Paper PSW -142. Pacific Southwest Forest 

and Rangb Experiment Station, Berkeley. 9 p. A 

regeneration survey was conducted on 61 cutblocks 

on three Ranger Districts on the Six Rivers 

National Forest. The cutblocks were planted dur- 

ing the period from 1964 through 1975, and ranged 

in size from 6 to 68 acres (2.4 to 27.5 ha) and in 

elevation from 1300 to 4900 feet (396 to 1494 m). 

Statistical analyses indicated that (1) the most 
favorable aspect for regeneration was about 120° 

east of north, and conversely, the least favorable, 

about 12° west of south; (2) within the range of 
plantation ages sampled (1 to 12 years), stocking 
improved as age increased, probably because of the 
continuing establishment of natural seedlings among 
the planted trees; (3) stocking decreased as cut - 
block size increased; (4) stocking was best on the 

best sites; (5) cutblocks which were tractor logged 

had better stocking than those which were cable 
logged (this was attributed to the more complete 
site preparation practiced on tractor logged sites, 

and consequently, the control of competing vege- 
tation); (6) stocking was better at elevations be- 

low 3,000 feet (914 m) than at higher elevations; 
and (7) cutblocks planted in December, January, or 

May were better stocked than those planted in 

other months. 

2 

INFLUENCE OF FOREST AND RANGELAND MANAGEMENT ON 

ANADROMOUS FISH HABITAT IN WESTERN NORTH AMERICA - 
HABITAT REQUIREMENTS OF ANADROMOUS SALMONIDS, by 
D. W. Reiser and T. C. Bjornn. 1979. USDA Forest 

Service General Technical Report PNW -96. Pacific 
Northwest Forest and Range Experiment Station, 
Portland. 54 p. The first in a series of papers, 
this paper describes the habitat requirements of 
anadromous and some resident salmonid fishes for 
various life stages, including upstream migration 
of adults, spawning, incubation, and juvenile rear- 
ing. Factors important in the migration of adults 
are water temperature, minimum water depth, maxi- 
mum water velocity, turbidity, dissolved oxygen, 
and barriers. Habitat requirements for successful 

spawning are suitable water temperature, water 
depth, water velocity, and substrate composition. 
Incubation requirements include the extragravel 
factors of dissolved oxygen, temperature, velocity, 
discharge, and biochemical oxygen demand of the 
stream and the intragravel factors of dissolved 

oxygen, temperature, permeability, apparent velo- 
city, and sediment composition. Important habitat 

components for juvenile rearing are fish food pro- 

duction areas, water quality, cover, and space. 

Stream side vegetation is not only important for 

reducing water temperature, but also for providing 

cover for juvenile and spawning fishes. 

1 

SEED MATURITY IN WHITE FIR AND RED FIR, by W. W. 

Oliver, 1974. USDA Forest Service Research Paper 

PSW -99. Pacific Southwest Forest and Range Experi- 

ment Station, Berkeley. 12 p. Cones from white 

fir and red fir trees in the southern Cascade 

Mountains of northern California were collected 
biweekly from mid -August until October 9th - 3 days 

before seed fall began. Cone specific gravity for 

both species was significantly correlated with al- 

most all measures of seed germination. White fir 

cones can be collected when the average cone spe- 

cific gravity reaches 0.96. Red fir cones should 

not be picked before the average specific gravity 

reaches 0.75. A more direct method of determining 

seed maturity is also presented. White and red fir 

cones can be harvested when (1) seed wings are uni- 

formly brown with a deep magenta edge; (2) seeds 

are free or only loosely attached to cone scale; 

(3) embryos entirely fill embryo cavities; and 

(4) embryos are uniformly pale yellow -green. The 

author recommends the ratio of embryo length to 

embryo cavity length as the most useful index of 

seed maturity. 

FOREST SOIL BIOLOGY - TIMBER HARVESTING RELATION- 

SHIPS, by M. F. Jurgensen, M. J. Larsen, and A. E. 

Harvey. 1979. USDA Forest Service General Tech- 

nical Report INT -69. Intermountain Forest and 

Range Experiment Station, Ogden. 12 p. This paper 

provides a brief summary of the effects timber har- 

vesting has on the soil microflora. Examples are 

primarily from the northern Rocky Mountains where 

decayed wood is an important factor in stand de- 

velopment and productivity. The long -term impli- 

cations of reducing the amount of woody materials 

returned to the soil by increased utilization is 

unknown. At present, no detrimental impact on site 

quality can be directly attributed to harvesting 

effects on soil micro -organisms; however, this may 

change as forest management goals emphasize more 

intensive use of existing stands. 

4 

A CHECKLIST OF THE VASCULAR PLANTS IN ABBOTT CREEK 

RESEARCH NATURAL AREA, OREGON, by Red Mitchell. 

1979. USDA Forest Service Research Note PNW -341. 

Pacific Northwest Forest and Range Experiment 

Station, Portland. 18 p. This paper is a check- 

list of 277 vascular plant taxa that have been 

collected or encountered in the Abbott Creek Re- 

search Natural Area, 19 km west of Crater Lake 
National Park. A brief description of five 

forested and two non - forested vegetation types is 

included. 

2 
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PREPLANNED SKID TRAILS AND WINCHING VERSUS CONVEN- 
TIONAL HARVESTING ON A PARTIAL CUT, by G. Bradshaw. 
1979. Forest Research Lab. Research Note 62. 

Oregon State University, Corvallis. 4 p. Produc- 
tion rates, skidding costs, and soil disturbance 
were compared for two partial -cut units - one with 
preplanned skid trails and winching and one con- 
ventional unit - harvested with a Caterpillar D -7F. 
For the unit with preplanned skid trails and winch- 
ing, production was 11 percent less, and skidding 
cost per unit volume was 29 percent more than for 
the conventionally harvested unit. However, only 
4 percent of its area was in skid trails, compared 
to 22 percent of the conventionally harvested unit. 
The number of winch cycles per turn and the average 
winch distance were the most important factors af- 
fecting the time required for setting chokers and 
attaching the chokers to the tractor - accounting 
for 40 percent of the skidding cycle time. The 
average winching distance was 57 feet with a 

longest of 163 feet. 

3 

POISONING AND TRAPPING POCKET GOPHERS TO PROTECT 
CONIFERS IN NORTHEASTERN OREGON, by G. L. Crouch 
and L. R. Frank. 1979. USDA Forest Service Re- 
search Paper PNW -261. Pacific Northwest Forest 
and Range Experiment Station, Portland. 8 p. 

Similar clearcut blocks on the Walla Walla Ranger 
District of the Umatilla National Forest were 
selected for pocket gopher control treatments 
applied in 1973 and 1974. Three treatments were 
replicated four times on district clearcuts: 
(1) trapping, (2) poisoning with strychnine - 
treated, steam -crushed oats, and (3) no treatment 
(control). In 1973, each treatment was applied 
only once during the summer which proved ineffec- 

tive in controlling pocket gopher activity. Each 
treatment was applied twice during 1974 with a 

two -week minimum delay between the first and 
second applications. Double applications of 
either treatment during the same summer signifi- 

cantly reduced seedling damage and pocket gopher 

populations. Trapping proved to be more expensive 
than poisoning with strychnine -treated, steam - 
crushed oats. 

1 

FOREST REGENERATION AND SEEDLING GROWTH FROM FIVE 

CUTTING METHODS IN NORTH CENTRAL CALIFORNIA, by 

P. M. McDonald. 1976. USDA Forest Service Pe- 

search Paper PNW -115. Pacific Southwest Forest 

and Range Experimtne Station, Berkeley. 10 p. 

Natural regeneration of five species of conifers, 
three of hardwoods, and two of shrubs was evalu- 

ated for five different cutting methods in terms 

of seedling stocking, density, and height growth 

of high site land at the Challenge Experimental 
Forest in north central California. For ponderosa 

pine, seed tree and shelterwood methods produced 

the highest stocking and density. Selection cut- 

ting methods were best for survival and establish- 

ment of sugar pine, white fir, and Douglas -fir. 

For all species (conifer, shrub, and hardwood), 

seedling height growth increased as the intensity 

of cutting method increased from single -tree 

selection to clearcutting. High stocking and 

height growth characterized the shrubs and hard- 

woods for most cutting methods. Shrubs were par- 

ticularly dense after clearcutting and broadcast 

burning, and could be a major factor in establish- 
ing adequate natural regeneration of rapid growth 

potential. 

2 

NITRATE LOSSES FROM DISTURBED FORESTS: PATTERNS 

AND MECHANISMS, by P. M. Vitousek and J. M. 

Melillo. 1979. Forest Sci. 25:605 -619. Nitrate 

losses from disturbed forests vary considerably 

among different forest types. Studies of nitrate 

losses have generally concentrated on evaluating 

the effects of disturbance on nutrient losses from 

terrestrial ecosystems and have not attempted to 

determine the causes of nitrogen retention or loss. 

Nitrate loss from disturbed forests is briefly re- 

viewed and the processes which can prevent, reduce, 

or delay loss of nitrogen mineralized in disturbed 

forest ecosystems are discussed. The quantitative 

differences in nitrogen loss among disturbed eco- 

systems are believed to be primarily caused by 

differences in the occurrence and effectiveness of 

these processes. Processes affecting ammonium in 

soil include immobilization by decomposers, uptake 

by regrowth vegetation, incorporation by certain 

clay minerals, volatilization, accumulation on 

cation exchange sites and conversion to nitrite and 

nitrate. Once ammonium is converted to nitrate, 

there are again several processes which may prevent 

it from being leached through the soil and lost, 

including immobilization by micro -flora, uptake by 

regrowth vegetation, denitrification, reduction to 

ammonia, retained within soils by anion absorption, 

and insufficient water percolated through the soil 

to leach nitrate below the rooting zone. 

6 

FOREST SOILS AND LAND USE, edited by C. T. 

Youngberg. 1979. Colorado State University, Ft. 

Collins. 623 p. The Proceedings of the Fifth 

North American Forest Soils Conference, Forest 

Soils and Land Use, held at Colorado State 

University on August 6 -9, 1978, is now available. 

The Proceedings contain 33 papers on Soil - 

Vegetation relationships in the Rocky Mountains 

and Associated Plains, Geology and Landscape 

Stability, Soils and Land Use Planning, Soil as a 

Living System, Nutrient Cycling, Fragile Lands, 

and Impact of Clearcutting. 

Papers of particular interest to area foresters 

include: Effects of geology on soil mass movement 

activity in the Pacific Northwest, by D. N. 

Swanston; Relationship of clay mineralogy to land- 

scape stability, by R. D. Taskey, M. E. Harward, 

and C. T. Youngberg; The influence of clearcutting 

and road building activities on landscape stability 

in Western United States, by H. A. Froehlich; 

Timber harvesting activities on steep Vancouver 

Island terrain, by W. W. Bourgeois; and A compari- 

son of harvesting methods and their impact on soils 

and environment in the Pacific Northwest, by K. 

Cromack, Jr., F. J. Swanson, and C. C. Grier. 
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Published with a soft cover, the Proceedings are 

available for $15 each. Make checks payable to 

Colorado State University. 

SELECTION OF BASAL AREA FACTOR IN POINT SAMPLING, 

by L. C. Wensel, J. Levitan, and K. Barber. 1980. 

Journal of Forestry 78(2):83 -84. Basal area per 

acre is estimated with basal area gauges or prisms 

as the product of the tree count and the basal 

area factor. A desired basal area factor can be 

selected by dividing the estimated average stand 

basal area per acre by the desired average tree 
count per point. The use of the constant -tally 

rule is based upon varying the basal area factor 

to obtain an optimum tree count at each sample 

point. Bias may be introduced, generally in the 

form of overestimates, if the basal area factor is 

varied from point to point in order to keep the 

tree count constant. 

5 

GRASS SEEDING AND SOIL EROSION IN A STEEP, LOGGED 

AREA IN NORTHEASTERN OREGON, by J. D. Helvey and 

W. B. Fowler. 1979. USDA Forest Service Research 
Note PNW -343. Pacific Northwest Forest and Range 

Experiment Station, Portland. 11 p. Changes in 

the soil surface height at about 500 points each 

in an area seeded with hard fescue, intermediate 

wheat grass, orchard grasses and white clover and 
an unseeded area were measured four times over a 

20 -month period to test the common belief that 
grass seeding was necessary to prevent erosion in 

clearcuts of the Blue Mountains. The site studied 
had an average slope of 30 percent and received, 
over a ten -year average, 140 cm of precipitation 
annually, mostly between October 1 and May 31. 
The surface soil was volcanic ash with a silt loam 

texture. Average vertical displacement of soil 
was not consistently related to seeding or to 
degree of disturbance. Variability of vertical 
displacement within areas treated alike was almost 
as great as variability between treatments. 

DWARF MISTLETOE - INFECTED RED FIR: GROWTH AFTER 
RELEASE, by R. F. Scharpf. 1979. USDA Forest 
Service Research Paper PSW -143. Pacific Southwest 

Forest and Range Experiment Station, Berkeley. 
9 p. Five -year radial and height growth of dwarf 
mistletoe- infected red fir were evaluated following 
release cutting on four National Forests in 

northern California. The following variables were 
recorded for each test tree: (a) diameter at 
breast height, (b) live crown ratio, (c) height 
growth over the last five years, (d) mean annual 
radial growth the five years before release, 
(e) mean annual radial growth at 5 year intervals 
after release, and (f) dwarf mistletoe infection. 
Independent effects and interaction of these var- 
iables were evaluated for radial and height growth 
using analysis of variance. Only at the medium 
and heavy levels of dwarf mistletoe infection was 

radial and height growth significantly reduced fol- 

lowing release. In managing red fir stands by re- 

lease, trees with the best live crown ratios should 

be left in the stand, regardless of the level of 

dwarf mistletoe infection. 

2 

CONTROLLED MOISTURE STRESS TO IMPROVE COLD HARDI- 

NESS AND MORPHOLOGY OF DOUGLAS -FIR SEEDLING, by 

J. Blake, J. Zaerr, and S. Hee. 1979. Forest 

Science 25(4):576 -582. Douglas -fir seedlings from 

Washington seed zones 411 and 012 were subjected 

to three plant moisture stress levels (O to -5, -5 

to -10, and -10 to -15 bars) from late July through 

the end of August at the W. B. Greeley Forest Tree 

Nursery near Olympia. October -lifted trees were 

potted and cooled to -5.5 °C while December -lifted 

trees were cooled to -14.75 °C or -20.25 °C. Seed- 

lings were maintained at these temperatures for two 

hours and then warmed to 0 °C. They were then 

examined 7 to 10 days later for needle, bud or 

stem damage. The -5 to -10 bar stress level sig- 

nificantly improved cold hardiness. In a second 

experiment, Douglas -fir seedlings from seed zones 

030 and 403 were subjected to the same stress 

levels as those of the first experiment, but the 

dates of stress induction were varied. Nitrogen 

was added to some plots as another treatment at a 

rate of 40 kg per ha. Unusually cloudy and rainy 

weather during the 1976 field season actually kept 
maximum stress between -6 to -8 and -4 to -6 bars. 

Cold hardiness did not differ between stress lev- 

els, but did between stress induction dates. Max- 

imum cold hardiness was attained when plant 

moisture stress was induced July 15th and decreased 

thereafter through September 1st. Stress induction 

before July 15th was not examined. Seedlings 

stressed starting on July 15th had significantly 

higher levels of foliar nitrogen, increased root 

dry weight biomass, smaller shoot /root ratios and 

shorter heights. 

3 

CONFLICT AND PUBLIC INVOLVEMENT: MEASURING CON 

CENSUS, by B. W. Twight and J. J. Peterson. 1979. 

Journal of Forestry 77:771 -773, 776. In three 

cases after Forest Service public involvement pro- 

cesses had been completed, many participants still 

had stereotyped misconceptions of the agency's 

position on use of land areas. Perceived disagree- 

ment was twice as great as actual disagreement. 

Membership in a conservation group was a primary 

variable associated with continued perception of 

polarization. 

NATURAL REGENERATION AFTER SHELTERWOOD CUTTING IN 

A GRAND FIR -SHASTA RED FIR STAND IN CENTRAL OREGON, 

by K. W. Seidel. 1979. USDA Forest Service Re- 
search Paper PNW -259. Pacific Northwest Forest and 

Range Experiment Station, Portland. 23 p. Located 

on the Deschutes National Forest, the study stand 

of mixed conifers (85 percent grand and Shasta red 
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fir with the remaining 15 percent made up on pon- 
derosa and lodgepole pine) was cut to three dif- 
ferent residual overstory densities, 50, 90 and 
130 square feet of basal area per acre. Slash 
treatment included lop and scatter, remove all 
litter and slash with a bulldozer, and no slash 
treatment. Five years after the seed cut, natural 
regeneration ranged from 1875 seedlings per acre 
on the low density plots to 4627 per acre on the 
high density plots. Stocked milacres ranged from 
65 to 74 percent. Exposed mineral soil was the 
most receptive seedbed for seedling establishment, 
although many seedlings did become established in 
up to one -half inch of litter. The author recom- 
mer,ds a residual overstory density of 50 square 
feet of basal area per acre as adequate for obtain- 
ing sufficient natural regeneration in the mixed 
conifer /manzanita community. 

i 

TESTING THE VIGOR OF CONIFEROUS PLANTING STOCK, by 
R. K. Hermann and D. P. Lavender. 1979. Forest 
Research Laboratory Research Note 63. Forest 
Research Laboratory, Oregon State University, 
Corvallis. 3 p. A test for evaluating the phy- 
siological vigor of planting stock is described in 
detail. Based on hundreds of seedling lots, the 
procedure was developed by employing both growth 
and field trial experiments for Douglas -fir, pon- 
derosa pine, lodgepole pine, Jeffrey pine, Sitka 
spruce, Noble fir, and western larch. Sixty 
seedlings from any given lot are selected at random 
and divided into two groups of 30 seedlings each. 
One group acts as the control while the other is 
stressed. Usually, bare roots and shoots are 
subjected to 90 °F heat with 30 percent relative 
humidity for 15 minutes and immediately potted. 
Potted seedlings are held at constant conditions 
for four weeks, at the end of which, budbreak and 
survival are evaluated. A table summarizing the 
predicted field survival based on variables mea- 
sured during the test is presented. 

3 

RESPONSE OF THINNED PONDEROSA PINE TO FERTILIZATION, 
by P. H. Cochran. 1979. USDA Forest Service Re- 
search Note PNW -339. Pacific Northwest Forest and 
Range Experiment Station, Portland. 8 p. Rates of 
height, basal area, volume, and bole area growth of 
a 34- year -old, breast height age, thinned ponderosa 
pine stand on Mazama pumice and ash south of Bend, 
Oregon, increased more than 50 percent by applica- 
tion of nitrogen, phosphorus, and sulfur during the 
first 5- year -period after fertilization. Height 
growth was not related to stand density, but rates 
of volume and bole area growth were correlated with 
basal area ranged between 24 and 80 square feet per 
acre (5.5 to 18.4 m2 /ha). 

1 

OPTIMIZING THINNING IN DOUGLAS -FIR WITH THREE - 
DESCRIPTOR DYNAMIC PROGRAMMING TO ACCOUNT FOR 
ACCELERATED DIAMETER GROWTH, by J. D. Brodie and 
C. Kao. 1979. Forest Science 25(4):665 -672. 
Accelerated diameter growth as a result of thinning 
must be incorporated into dynamic programming anal- 
ysis to account for reduced logging cost and in- 

creased income as the size of harvested material 
increases. A three -state descriptor model (incor- 
porating number of merchantable trees, basal area, 
and age) is necessary to do this, but a three - 
descriptor formulation encounters problems of 
rounding, storage, and computational efficiency. 
Techniques for overcoming these problems are out- 
lined and applied in representative demonstrations 
of the model. 
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