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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 advances 

and adaptive research pertinent to southwest Oregon, 

and alerts area natural resource specialists to 

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, 

coordinate, 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 industries. 

It represents a determined effort by the southwest 

Oregon forestry community and county governments to 

find practical solutions to important forest 

management problems. 

For the FIR Staff, 

Steven D. Tesch 
Silviculture Specialist 
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NOTE FROM THE EDITOR 

New Editor - 

With this issue of the FIR Report, editorial 
responsibility shifts from Dave Lysne to Steve Tesch. 
Many thanks to Dave for his good work over the last 
year! 

Perhaps this is a good time to ask your 
assistance in maintaining and perhaps even upgrading 
the usefulness of the FIR REPORT to us all. Our main 
goal is to share with everyone the newest and best 
information available regarding the management of 
southwest Oregon forests. Please keep us informed of 
the results of your research projects, administrative 
studies, and new ideas. 

Errata - 

From time to time, errors slip through the 
editorial process. Errors which have a significant 
effect on the interpretation of results will be 
corrected in an errata section appearing as the first 
entry in the OF INTEREST column. 

New Building and Telephone Number - 

The Adaptive FIR office has moved to our new 
building immediately behind the Jackson County 
Extension Office. Our mailing address will remain 
the same, but please note our new telephone number. 

* 

* 

* 

* 

* 

* * * * * * * * * * * * * * * * * * * * 

NEW ADAPTIVE FIR TELEPHONE NUMBER * 
* 

(503)776 -7116 
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Steve Tesch 

Current Research 

Adaptive FIR 
OVERSTORY REMOVAL STUDY - FINAL RESULTS 

In the Fall, 1981, issue of the FIR REPORT (Vol. 
3(3):5 -6), Steve Tesch reported some unexpected 
seedling mortality results from the Adaptive FIR 
shelterwood overstory removal study. At that time, 
most seedling mortality analyses were complete, but 
no analyses relating the skyline logged overstory 
removal to site disturbance had been completed. The 
following article presents the site disturbance 
results and provides discussion and interpretation of 
both site disturbance and seedling mortality results. 
Please remember that the conclusions presented are 
based on one case study and may not be good 
indicators of what may result from removing a 

shelterwood overstory under different conditions. 

Site Disturbance 

You may recall that a 4.3 x 4.3 meter (14 foot) 
horizontal grid was established across the entire 9 
ha (22 acres) timber sale unit prior to logging, with 
each grid point marked by a 76.6 cm (30 -inch) stake 
wire flag (pin). Pin damage was assessed as a 
measure of the percent of the sale area disturbed by 
respective phases of logging. As such, there is no 
intent to correlate pin damage with tree seedling 
damage. If a pin was damaged, it merely indicates 
that some type of observable disturbance occurred at 
that point. 

Uphill Logging - 

Fifty percent of the pins were disturbed by tree 
falling. Of the remaining undisturbed pins, 60 
percent were disturbed by log yarding (Table 1). Pin 
disturbance resulting from log yarding was associated 
with skyline lateral slope (p = 0.05) (the ground 
slope perpendicular to the skyline corridor) but no 
functional relationship was apparent when the 
percentages were plotted. 

After tree falling and log yarding, only 22 
percent of the pins remained undisturbed (Table 1). 
Pin disturbance following the combined operations was 
no longer associated with skyline lateral slope (p = 
0.05), perhaps reflecting the more random damage 
caused by tree falling, which cannot be related to 
lateral slope. 

Table 1. Pin damage, site disturbance, and seedling 
mortality by logging activity. Pin damage 
= percent of all pins in area showing some 
damage. Site disturbance = percent of 
plots where significant vegetation or soil 
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disturbance occurred. Seedling mortality = 

percent of pre -logging seedling population 
killed by various activities. 

Logging activity 
Pin 
damage 

Site 
disturbance 

Seedling 
mortality 

Uphill Yarded Area 

Tree Falling 50% 15% 22% 
Log Yarding 60 28 28 

After Logging 78 35 41 

Downhill Yarded Area 

74 30 42 After Logging 

These figures indicate that nearly 80 percent of 
the pins were disturbed by logging, but disturbance 
must be interpreted carefully. In this case, a pin 
may have been impacted without any obvious damage to 
the surrounding vegetation or soil. 

If pin data are stratified to relate pin damage 
to substantial ground or vegetation (site) 
disturbance, logging impacts appear less severe. By 

that classification, only 15 percent of the pins were 
disturbed by tree falling (Table 1). For the 
remaining undisturbed pins, 28 percent were disturbed 
by log yarding. Once again pin damage from yarding 
logs was associated with lateral slope (p = 0.05), 
but no functional relationship was apparent when 
percentages were plotted (Table 2). 

After the tree falling and log yarding 
operations were complete, 65 percent of the pins 
remained undisturbed (Table 1), indicating that 
significant site disturbance occurred at about 35 
percent of the plots in the timber sale. We have no 

information, however, to correlate this level of site 
disturbance with erosion or sedimentation potential. 

Areas of maximum soil disturbance were observed 
within skyline corridors but, for uphill logging, the 
smallest percent site disturbance occurred in the 
61 -75 percent lateral slope class. This is most 
likely a function of the greater distance between 
skyline corridors within these areas. 

Downhill Logging - 

Tree falling damage was not recorded for the 

downhill- yarded area, so only total logging damage 

can be discussed. Following downhill logging, 74 

percent of the pins were disturbed (Table 1). As 

with uphill logging, a pin may have been disturbed 

without major damage to surrounding vegetation or 

soil. Pin disturbance was strongly associated with 
skyline lateral slope (p = 0.05), with damage 
increasing from 64 to 95 percent as lateral slope 

increased. 

Screening the pin damage data to more closely 
reflect substantial site effects reduced site 
disturbance to 30 percent of the plots (Table 1). 

Site disturbance was strongly associated with skyline 
lateral slope (p = 0.05) (Table 2). 

What's the utility of the pin data? The most 
important aspect of the pin analysis is the complete, 
uniform coverage of the entire study area. Seedlings 
were available over only about one -third of the study 
area prior to logging. We were never quite sure to 

what extent the prior distribution of seedlings 
influenced logging -related mortality. In light of 

this potential seedling distribution problem, it is 

interesting to see (Table 1) the close agreement 
between site disturbance, measured over the entire 
area, and seedling mortality. Perhaps this agreement 
lends increased credibility to the following 
conclusions regarding seedling mortality. 

Conclusions and Recommendations 

1. Logging, defined as the combined effects of 
falling and yarding, caused approximately 40 percent 
seedling mortality. Low carriage clearance, very 

slack lines (average haulback /mainline factor of 

safety of 6.8), sidehill logging, 11 converging 
corridors, and a random falling pattern all appeared 
to contribute to this mortality. 

2. Falling (22 percent) and uphill yarding 
mortality (28 percent) were approximately equal. The 

yarding mortality was determined from seedlings which 
survived falling; therefore, yarding mortality can be 
separated from falling mortality. Logging 
engineering theory suggests that falling mortality 
should be significantly lower than yarding mortality. 

Table 2. Site disturbance by lateral slope class. (n) = number of observations in each lateral slope class. 

Percent of Plots Impacted, by Lateral Slope Class 
Activity 0 -15% 16 -3U% 31 -45% 46 -60% 61 -75% 

Uphill Yarded Area 

Log Yarding 33.3% (378) 28.0% (161) 31.5% (178) 28.1% (698) 25.5% (926) 
After Logging (includes falling damage) 38.9 (405) 38.6 (202) 41.8 (225) 34.3 (823) 31.3 (1057) 

Downhill Yarded Area 

23.3 (498) 26.9 (253) 32.6 (215) 41.8 (263) 55.0 (20) After Logging 
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Perhaps if the trees had been felled uphill in a 

herringbone pattern toward the skyline lead, the 
trees would have slid downhill into the draws. The 
sliding of the felled trees after impacting the 
ground may have caused unnecessary seedling 
mortality. Perhaps yarding mortality could also have 
been reduced if the trees had been felled toward the 
skyline lead. 

3. Seedling mortality was least in the 80 -100 
cm (32 -39 in.) height class for uphill yarding, 
uphill logging, and downhill logging.. Seedling 
mortality decreased linearly with increasing seedling 
height for both uphill yarding and uphill logging, 
for seedlings up to 100 cm tall. Small seedlings, 
less than 20 cm (8 in.), survived poorly throughout 
the unit. Small seedlings appeared to be easily 
uprooted. Seedlings in the 80 -100 cm height class 
appeared to be firmly rooted yet sufficiently 
flexible to bend without breaking, while seedlings 
taller than 100 cm appeared to lose flexibility and 
were either broken or uprooted. 

4. The effects of skyline lateral slope (the 
ground slope perpendicular to the skyline corridor) 
on seedling mortality were inconclusive. Seedling 
mortality was least on the steeper lateral slope 
areas in the uphill yarded areas, and greatest on the 
steeper lateral slopes on the downhill yarded areas. 

Observations made of the skyline corridors 
immediately after logging found skyline corridor 
widths less than 1.2 m (4 ft.) in the areas with the 
flattest lateral slopes and corridor widths over 15 m 
(50 ft.) in areas with the steeper lateral slopes. 
Apparently, in the uphill yarded area, the effect of 
eleven converging corridors in the areas with the 
flatter lateral slopes, in spite of the narrow 
corridor width, caused greater mortality than the 
wide corridors on the steeper lateral slopes. The 
narrow corridors resulted in uniformly distributed 
mortality while the wide corridors resulted in clumpy 
areas of mortality and surviving seedlings. The wide 
areas of seedling mortality on the steeper lateral 
slopes required interplanting to bring the harvest 
unit to full stocking. 

5. Uphill logging mortality (41 percent) and 
downhill logging mortality (42 percent) were 
approximately equal. Logging engineering theory 
suggests that downhill logging should cause more 
mortality than uphill logging if all factors except 
logging direction are equal. In this study, however, 
stage logging the downhill logged area in two equal 
falling and yarding stages plus the effects of higher 
carriage clearance and shorter skyline spans in the 
downhill logged area may have contributed to the 
observed results. 

S. T. and D. L. 

REGENERATION POTENTIAL OF WITHDRAWN LANDS - AN UPDATE 

This project is designed to assess the 
regeneration potential of Bureau of Land Management 
lands withdrawn from the allowable cut base because 
of regeneration problems. Classification of these 
lands by their regeneration potential will help 
forest managers decide which lands can be returned to 
the allowable cut base. The first phase of the 
project, the evaluation of withdrawn lands and 

selection of study sites, has begun. In cooperation 

with Bob Marlow and Steve Shade of BLM's Medford 

District, a computer file was created that contains 
soils, site, and timber volume data for over 2,700 

withdrawn operational inventory units (OIUs) in the 

Medford District. These OIUs will be classified by 

site characteristics, and a range of outplanting 
study sites selected. To test procedures and gain 

initial results quickly, one site in the recent Tin 

Pan Peak burn has been planted to 1 -0 plugs and 2 -0 

bare -root Douglas -fir and ponderosa pine. 

O. H. 

HIGH SURVIVAL ON A TOUGH SITE 

In the winter of 1980, Adaptive FIR, in 

cooperation with the BLM, initiated a study designed 
to examine the survival and growth of different 
Douglas -fir stocktypes in a harsh environment. The 

site is located in northwestern Josephine County at 

Soldier's Camp Saddle and represents an old clearcut 
with a history of reforestation failure. The aspect 
is southeast with a 75 percent slope. The soil is a 

shallow, skeletal, sandy -loam with surface ravel. 
Prior to site preparation by handslashing with 
chainsaws, the area was dominated by tanoak, 
chinquapin, and manzanita. One hundred 1 -0 plug, 2 -0 

bare -root, and plug -1 Douglas -fir seedlings were 
outplanted in a randomized complete block 
experimental design with five replications. First - 
year results of this study were reported in the 

December, 1980, issue of the FIR REPORT (Vol. 

2(4):2 -3). 

Stocktype 
1980 1981 

Aug. Nov. May Oct. 

1 -0 plug 100 95 93 91 

2 -0 bare -root 74 63 57 56 

Plug -1 bare -root 97 93 91 87 

Two growing seasons after outplanting, survival 
percentages showed a stabilizing trend. The highest 
survival rates were those of 1 -0 plug and plug -1 

seedlings while that of 2 -0 bare -root stock 
was only 56 percent after two years. Examination of 
mean two -year height and diameter increments revealed 
some surprising results. In spite of initial large 
differences between stocktypes in both height and 
diameter, growth differences after two years were 
relatively small. 

Variable 
1 -0 
plug 

2 -0 

bare -root 
Plug -1 

bare -root 

Initial height (cm) 14.3 19.2 32.9 

(3.0) (5.1) (6.5) 

Two -year increment 12.1 12.6 11.4 
(6.3) (7.5) (5.5) 

Initial diameter (mm) 2.7 5.5 6.7 
(0.6) (1.5) (1.1) 

Two -year increment 1.9 1.5 1.5 
(1.1) (1.1) (1.1) 

( ) standard deviation 
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During the period of May -October, 1980, we 

periodically excavated and examined the root systems 

of each stocktype, using additional seedlings that 

had been planted for plant moisture stress 

measurements. We observed substantially more root 
growth on 1 -0 plug and plug -1 bare -root seedlings 
than on the 2 -0 bare -root stock. This particular 
well -drained, porous soil offered little resistance 
to root elongation, but in a heavier textured soil, 

the results may have been different. In droughty 
environments such as those encountered in the 
Siskiyou Mountains, good root growth during the first 
growing season is essential. Although not 

quantified, it was obvious when the seedlings were 
planted that the 1 -0 plug and plug -1 stocktypes had 
better developed root systems characterized by 

numerous growing tips. 

These results reinforce earlier findings about 
the successful performance of 1 -0 plug seedlings in 

similar environments where 2 -0 bare -root seedlings 
have failed (FIR REPORT 3(1):2 -3) and offers 
encouraging information on plug -1 seedlings, a 

relatively new stocktype. 

S. H. 

PRECIPITATION MAP UPDATE 

All the data for preparation of the annual and 
dry- season precipitation maps have been collected and 
station averages calculated by H. A. Froehlich and F. 

Gaweda, Department of Forest Engineering. 
Preliminary analysis of the data reveals that the 
monthly distribution pattern of the average annual 
precipitation at any given location is remarkably 
similar across all five counties (Figure 1). Thus, a 
reasonable long -term estimate of the amount of 
precipitation expected to occur for any month can be 
obtained by multiplying the montly percentages given 
by the average annual precipitation at a site. 
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Figure 1. Typical pattern of precipitation distribu- 
tion across the five SW Oregon counties. 

November, December, and January are the months 

receiving the most precipitation and represent the 

major winter storm season. By February, monthly 

precipitation has decreased sharply, although part of 

the decrease can be attributed to fewer days in the 
month. On the average, only 12.8 percent of the 

annual precipitation occurs during the dry season, 

May 1 through September 30. 

The implication for the similarity in monthly 

precipitation distribution across southwest Oregon is 

that, on the average, all other factors being equal, 

sites with high annual precipitation will have soil 

moistures near field capacity later into the summer. 

Thus, sites receiving the least precipitation should 
be reforested first. 

D. M. 

Fundamental FIR 

HEAT WAVE, 1981. SOIL TEMPERATURES AND SEEDLING 
MORTALITY 

One striking finding of the Reforestation 
Microclimate study in 1981 was the observation of 
soil temperatures above the 56 °C (133 °F) level at 

which rapid tissue damage occurs. These temperatures 
were not at the soil surface but at a depth of 2 cm 
(3/4 in.) and in one case even at 4 cm. Since soil 
temperatures generally vary exponentially with depth, 
the surface temperatures must have been considerably 
hotter. Thus a large segment of the root of a 

seedling in this soil could have been exposed to 
lethal temperatures. 
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Figure 1. Daily soil temperature changes at 2 cm 
depth during August, 1981, heat wave. 

The measurements were made on a south -aspect 
clearcut about a mile north of the Oregon Caves at 
1,220 m (4,000 ft.) elevation. Probes located 30 cm 
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south of each of 5 seedlings measured soil 
temperatures at 5 depths. Figure 1 shows how the 
temperature at the 2 cm depth increased over four 
days during the heat wave that blanketed most of 
western Oregon in early August, 1981. The four lower 
dashed curves are the average of the five probes on 
four successive days. In addition, the temperature 
of the hottest probe on the hottest day (August 8) is 
plotted (solid line) to give an idea of the spread of 
temperatures between probes and to show how high the 
temperatures got. The increase in temperature from 
day to day at the same time of day is much larger 
than normally observed under clear -sky conditions. 
Other data show that even at the 32 cm depth (12 -1/2 
in.) the increase is almost 1 °C (1.5 °F) per day. On 
August 8, cloud cover moved into the area causing 
rapid cooling. Temperature measurement was 
discontinued at about 1700 hours. 

What is particularly remarkable is the daily 
increase in soil temperature just before dawn. 
Normally, on a clear night, cooling by radiation will 
lower the soil surface temperature considerably below 
air temperature, cooling both the air and the soil 
layers which were warmed during the day. The rapid 
increase in the pre -dawn soil temperatures suggests 
that the radiational cooling had been substantially 
decreased. Observation of nighttime air temperatures 
that remained considerably above normal lends support 
to that idea. Such a condition could be a result of 
a deep layer of warm air and the greater- than -normal 
concentration of fine particles in the air that 
results from the low winds accompanying the heat wave 
conditions. 

Three seedlings had southwest- oriented shade 
cards and two had no shade. The soil temperatures 
discussed, however, were not affected by shade from 
the cards. All five seedlings were reasonably 
healthy when surveyed on August 5. At the end of the 
fourth day, however, all the needles on the two 
unshaded trees were brown. Of the 60 trees in the 
study plot, all of which were alive before the heat 
wave, 25 percent were dead after 3 weeks and 50 
percent were dead after 8 weeks. 

The cause of the observed seedling mortality has 
not yet been established with certainty. The soil 
temperature measurements demonstrate at least the 
potential for direct heat damage. The speed with 
which some of the seedlings were killed also supports 
a hypothesis of direct heat damage. 

Plans for 1982 include detailed soil moisture 
profiles as well as temperature profiles near 
seedlings to which a number of operational and 
proposed seedling protection measures have been 
applied, including shading and mulching. The number 
of seedlings being measured will also be 
substantially increased. We expect to be able with 
this data to sort out some of the complex 
interrelationships between moisture stress and heat 
stress, and to identify the best candidates for cost - 
effective seedling protection. We hope also to 
develop some guidelines that will assist in decisions 
about when and where protection is needed and what 
type would be most appropriate. 

This work was greatly aided by the enthusiastic 
help and support of the Illinois Valley District of 
the Siskiyou National Forest, especially Karen Jones. 

Edward L. Miller, OSU, Forest Engineering 
Stuart W. Childs, OSU, Soil Science 
H. Richard Holbo, Forest Engineering 
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Continuing 
Education 

STREAMSIDE MANAGEMENT 

April 14 -16, 1982. Oregon State University, 
Corvallis. An interdisciplinary approach to 

streamside management will be presented. Topics will 
include defining streamside management units (SMUs), 

significance of debris, timber harvesting impacts, 

yield potential of SMUs, silvicultural and 

engineering systems to minimize stream impacts, and 

special management considerations of old- growth 
timber and wildlife habitats. CONTACT: Conference 
Assistant, School of Forestry, Oregon State 
University, Corvallis, OR 97331, (503)754 -2004. 

SUSTAINED YIELD AND HARVEST SCHEDULING SYMPOSIUM 

April 27 -28, 1982. Sheraton Hotel, Spokane, 
Washington. Sponsored by the Department of Forestry 
and Range Management and Cooperative Extension at 
Washington State University, and the College of 
Forestry, Wildlife and Range Sciences at the 

University of Idaho. Comprehensive treatment of 
sustained yield and harvest scheduling, conceptual 
origins and implications of the classical sustained 
yield model, alternative harvest scheduling models, 
and implications of departure from nondeclining even 
flow policy. CONTACT: Forestry Conferences, 323 Ag. 

Sciences, Washington State University, Pullman, WA 
99164, (509)335 -2511. 

LOG SCALING BY WEIGHT 

May 24 -26, 1982. Oregon State University, Corvallis. 
Following considerable interest in the subject, OSU 
is tentatively planning to hold another session on 
weight scaling. Anyone interested in further 
information should contact: Conference Assistant, 
School of Forestry, Oregon State University, 
Corvallis, OR 97331, (503)753 -2004. 

VARIABLE PLOT SAMPLING 

June 7 -11, 1982. Oregon State University, Corvallis. 
Program to cover the variable plot and three -P 
aspects of variable probability sampling. Enrollment 
is limited to 50. CONTACT: Conference Assistant, 
School of Forestry, Oregon State University, 
Corvallis, OR 97331, (503)754 -2004. 

AERIAL PHOTO /REMOTE SENSING 

June 14 -18, 1982. Oregon State University, 
Corvallis. Program to be similar to ones presented 
in past years. Enrollment is limited to 40. 
CONTACT: Conference Assistant, School of Forestry, 
Oregon State University, Corvallis, OR 97331, 
(503)754 -2004. 
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TREE IMPROVEMENT 

June 15 -16, 1982. Oregon State University, 

Corvallis. Cosponsored with the Western Forest 

Genetics Association. The theme will be - "Better 

genes for better trees, getting a good start in tree 

improvement plantations." Furnishes information on 

how to choose seed orchard and evaluation plantation 

sites. Will include a review of genetic principles 

basic to tree improvement. CONTACT: Conference 

Assistant, School of Forestry, Oregon State 

University, Corvallis, OR 97331, (503)754 -2004. 

i 

GEOGRAPHIC INFORMATION ANALYSIS 

June 23 -24, 1982. Oregon State University, 

Corvallis. Sponsored by the OSU Resource Recreation 

Department with cooperation from Professor J. K. 

Berry, Yale University. The workshop will provide 

instruction in using computer analysis techniques to 

solve wildlife management, land -use planning, and 

timber harvesting problems. Participants will use 

the computer during problem- solving sessions. 

Enrollment is limited to 20. CONTACT: Conference 
Assistant, School of Forestry, Oregon State 

University, Corvallis, OR 97331, (503)754 -2004. 

ANNUAL H. J. ANDREWS WORKSHOPS 

PLANT IDENTIFICATION 

June 21 -25, 1982. Oregon State University, H. J. 

Andrews Experimental Forest, Blue River. Program 
covers the visual identification of families and the 

use of Hitchcock and Cronquist's key, Flora of the 
Pacific Northwest, to identify genus and species of 

tree, shrub and herbaceous plants. Enrollment is 

limited to 40. CONTACT: Conference Assistant, 
School of Forestry, Oregon State University, 
Corvallis, OR 97331 (503)754 -2004. 

HABITAT TYPING 

July 12 -16, 1982. Oregon State University, H. J. 

Andrews Experimental Forest, Blue River. Enrollment 

is limited to 40. CONTACT: Conference Assistant, 
School of Forestry, Oregon State University, 

Corvallis, OR 97331, (503)754 -2004. 

ECOSYSTEM CONCEPTS FOR FOREST MANAGEMENT 

July 19 -23, 1982. Oregon State University, H. J. 

Andrews Experimental Forest, Blue River. Enrollment 
is limited to 40. CONTACT: Conference Assistant, 

School of Forestry, Oregon State University, 

Corvallis, OR 97331, (503)754 -2004. 

IUFRO SYMPOSIUM ON FOREST SITE AND CONTINUOUS 
PRODUCTIVITY 

August 22 -26, 1982. University of Washington, 
Seattle, Washington. Cosponsored by Forest Service 
PNW and PSW Experiment Stations, Northwest Forest 
Soils Council, University of Washington, and 

Weyerhaeuser Company. This international program 

will cover all aspects of forest site, including 

factors which determine site, maintenance of site 

quality, role of fertilizers, effect of operations 

and management on site, and research needs. CONTACT: 

Dr. Stanley P. Gessel, College of Forest Resources, 

AR -10, University of Washington, Seattle, WA 98195, 

(206)545 -1931. 

Of Interest 
ERRATA 

AUGER PLANTING IMPROVES SURVIVAL 

In the Winter 1982 issue (Vol. 3, No. 4), the 

figure contained in Steve Hobbs' article on auger 

planting is incorrect. The figure has been split 

into two parts for greater clarity. 

0 
5-24 6-It 7-t 7-22 8-12 9-3 9-24 

DATE OF MEASUREMENT, 1980 

The point being made was that on the southwest 

aspect site, plant moisture stress was lower for 
trees which had been auger -planted. 

PREDICTING RELEASE POTENTIAL OF UNDERSTORY CONIFERS 

FOLLOWING OVERSTORY REMOVAL 

Many stands currently being logged in southwest 

Oregon possess an understory strata of conifers. In 

many cases the smaller trees are older, suppressed 

individuals within an even -aged stand, or they may be 
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younger, perhaps vigorous, reproduction invading 
because of increased tolerance to shade or as a 
result of developing canopy openings. In either 
case, foresters face a decision to wipe out the 
understory conifers or try to save them during 
overstory removal and depend upon their release for a 
future stand. If harvesting constraints don't 
preclude saving the regeneration, the biological key 
to making that decision is always predicting the 
future growth response of the trees. If young, 
vigorus trees are growing well in the shade, what 
impacts will sudden exposure to full sunlight have on 
the trees? Conversely, if trees are suppressed in 
the shade, will they release and .produce a 
merchantable product sooner than a newly planted 
seedling? The choice is often most difficult when 
understory trees are approaching some level of 
merchantability. 

John Helms and Rick Standiford, forestry faculty 
members at the University of California, Berkeley, 
working under California Agriculture Experiment 
Station project No. 2942 -MS, have developed some 
guidelines for predicting the release potential of 
Douglas -fir, white fir, and red fir in northern 
California. One must be cautious in applying results 
to southwest Oregon because no data were collected in 
this area. However, the variables selected and their 
pattern of response should provide useful information 

The first phase of their study was aimed at 
determining which morphological characteristics 
accounted for the most variability in post -release 
height and diameter growth. Before- and after - 
release growth were studied for trees generally 
ranging in age from 20 -80 years, in stands which had 
received an overstory removal at least ten years ago. 
Trees measured were dominant or co- dominant in their 
group after release, perhaps suggesting that these 
results present an optimistic estimate of release 
potential if stocking is limited in a given area. 

Step -wise linear regression analysis indicated 
that 46 percent of the variability in average annual 
height growth over the 10 -year period following 
release was explained by three variables, namely: 

1. 5 -year pre- release height growth; 

2. live crown ratio; 

3. pattern of 5 -year pre -release height growth 
(accelerating, constant, decreasing). 

The addition of four extra variables, including age, 
only increased the R2 value to 0.56. Two to four 
years were generally necessary before a significant 
release in height growth was observed. 

For post- release diameter growth, three 
variables again predicted most of the explainable 
variation. Pre- release diameter growth, pre- release 
tree diameter, and live crown ratio accounted for 67 
percent of variability. 

Discriminant analysis techniques were then used 
to develop the relationships shown in Figure 1. Pre- 
release height growth and live crown ratio were found 
to be the best independent variables for 
characterizing trees likely to exceed a given level 
of post- release height growth. This classification 
correctly classified the release potential of 

individuals of the three species 60 to 90 percent of 
the time. 
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Figure 1. The relationship between live crown ratio 
and pre -release height growth for white 
fir, red fir, and Douglas -fir. The diag- 
onal lines show the minimal level of pre- 
release height growth (for a given live 
crown ratio) that must be currently exhib- 
ited if average annual post- release height 
growth over the next 10 -year period is to 
exceed 6, 8, 10, 12 or 14 inches per year. 
(Courtesy of J. Helms and R. Standiford, 
Calif. Agric. Exp. Sta. Project No. 2942 - 
MS.) 

It is interesting that no measure of site 
quality entered as a significant variable using the 
step -wise procedures. Site quality is important! 
Low vigor trees on poor sites responded less than low 
vigor trees on good sites. However, Helms suggested 
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that the variable pre -release height growth 

incorporates potential site quality in it, to some 

degree. 

How does one use this information in southwest 

Oregon? First of all, make sure a pre- logging survey 

indicates an adequate number and distribution of 

trees. Estimate how much mortality will result from 

logging, and if possible, in what size classes. 

Finally, estimate the release potential of the 

survivors and compare costs and yields associated 

with the released trees against costs and yields of a 

newly planted stand. 

S. T. 

WEEDS, WATER, AND SEEDLING SURVIVAL 

Although other biotic and abiotic agents can 

cause reforestation failure, water availability is 

regarded generally as the single greatest limit to 

successful forest regeneration in southwest Oregon. 

Seedlings can be protected against browsing, ravel 

and frost damage by silvicultural techniques, but the 

maximal water supply to a newly planted seedling is 

fixed by natural precipitation. Increasing this 

amount by irrigation may be effective on an 

individual basis but is truly infeasible over a large 

area. Although the maximal amount of water cannot be 

increased, water availability to newly planted 

seedlings can be increased by decreasing shrub and 

grass competition. 

The effect of water availability on seedling 

survival and the considerable potential of weeds to 

pull water from the soil are, however, not well 

understood. In an idealized model suggested by 

Hillel for regions typified by little or no growing 

season precipitation, newly planted seedling roots 

grow outward and downward forming an absorption zone 

whose lower boundary approximates a downward moving 

surface. Because soils tend to dry from the top 

downward, a seedling's roots must occupy a depth and 

volume of soil sufficient to keep the whole plant 

adequately supplied with water during the hottest and 

driest part of the growing season when soil moisture 

is low and transpirational demands are greatest. 

Cell expansion which results in plant volume 

growth is dependent on soil water availability. 

Research by Stone and Jenkinson with ponderosa pine 

indicates that at a soil water potential of 6 to 8 

bars, root expansion and growth are curtailed. If 

root growth is stopped before a seedling's roots 

occupy a sufficient volume of soil, that seedling 

will probably die unless saved by precipitation or 

other increases in water availability. 

Foresters have long recognized that seedling 

survival in southwestern Oregon can be enhanced by 

controlling competing vegetation. This is likely 

caused in part by the resulting documented increases 

in water availability. 

Forest weeds in southwestern Oregon have 

prodigious appetites for water. Evidence gathered by 

McDonald and studies by Conard suggests that drought - 

adapted broadleaf brush species have evolved the 

competitive stategy of using water rapidly in the 

spring and thus denying adequate soil moisture to 

less drought tolerant species --such as conifers -- 

later in the growing season. Grass species, although 

more shallow rooted than sclerophyll brush, tend to 

follow the same seasonal water use patterns. 

Evidence strongly suggests that stands of grass can 

also deny adequate moisture to newly planted 

seedlings. 

The magnitude of water competition can be better 

appreciated by comparing the amount of water a soil 

can hold in the seedling rooting zone with the 

potential for soil water loss from the site by 

evapotranspiration (PET). The available water 

capacity (AWC). of a soil is typically defined as the 

amount of water held between field capacity and the 

wilting point, and is expressed in inches of water 

per inch of soil. Typical values for AWC vary 

between 0.03 and 0.21 depending on soil texture with 

coarse rock fragments tending to lower a given value. 

Thus, if a seedling with roots seven inches long is 

planted in a soil with an AWC of 0.15, then the 

available water in that upper seven -inch layer is 

1.05 inches. 

The potential for water loss can, however, 

greatly exceed this. If the seedling was planted 

March 1, the average solar radiation for Medford 

during the month of March, expressed in inches of 

evaporated water, is about 6.84 inches. Agronomic 

research (Jensen and Haise) indicates that water loss 

from a closed plant canopy can range from 6 percent 

to 95 percent of average solar radiation depending on 

the crop, its stand density, and leaf development. 

Alfalfa, a perennial crop, at the start of its 

growing season can, for example, transpire about 50 

percent of the solar energy equivalent of water as 

long as soil water is freely available. 

If closed stands of grass and brush transpire at 

similar rates, then water can be denied very quickly 

to a newly planted seedling with a resulting 

curtailment of root growth and a strong likelihood of 

death. Thus to survive, the roots of a newly planted 

seedling must win a race with decreasing soil water 

availability brought on by evaporation, its own 

transpiration, and that of competing plants. 

Given the potential ability of forest weeds to 

deny water to conifer seedlings, the weeds must be 

controlled. 

0.H. 

ELEVATION AND EVAPOTRANSPIRATION 

Elevation is a potential estimator of the 

moisture demand that the hot, dry summers of 

southwest Oregon impose on newly planted seedlings. 

Total moisture demand, evapotranspiration (ET), is 

assumed to be lower at higher elevations because of 

lower summer temperatures. To determine how 

effective elevation is at predicting water demand, I 

analyzed a group of data compiled by G. A. Johnsgard 

(1963. Temperature and Water Balance for Oregon 

Weather Stations. Agricultural Experiment Station, 

Special Report 150. OSU.) to determine if potential 

evapotranspiration (PET) could be predicted by 

elevation. Johnsgard calculated PET by the 

empirical, Thornwaite- Mather procedure for each 

station. The PET values I used were the sum of the 

monthly totals May 1 to September 30. This time span 
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represents the period when PET exceeds precipitation 
for most of the driest stations in southwest Oregon. 

The combined data for stations in the interior 
Rouge and Umpqua Valleys and adjacent High Cascades 
are plotted in the accompanying figure (Figure 1). 
The linear regression is significant. An intriguing 
aspect of the data is that very little difference 
exists between stations in the Rogue Valley and those 
from the Umpqua Valley. In fact, data for stations 
in the Western Cascades as far north as the McKenzie 
River drainage still fall within the scatter of these 
data. Thus, PET is very slow to change across the 
region. From the slope of the regression, PET also 
changes slowly with elevation. PET decreases less 
than 3 inches between 2,000 and 5,000 feet elevation, 
a decrease of only 15 percent. 
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Acceptance of these results should be done with 
some idea of the assumptions and limitations inherent 
to calculating PET by the Thornthwaite- Mather 
procedure. First, the procedure estimates potential 
rather than actual evapotranspiration, and that, with 
complete vegetative cover, evaporation and 
transpiration from an area will primarily be a 
function of atmospheric temperature and day length. 
Day length is an index of solar radiation. A further 
assumption important to our region is that the 
estimates are for level terrain. The procedure fails 
to account for the direct effects of atmospheric 
humidity, wind and air turbulence, and cloudiness as 
a factor modifying solar radiation. The first two 
limitations are probably not nearly as serious across 
southwest Oregon as is cloudiness. 

If dry- season precipitation is assumed to be an 
indicator of cloudiness, our recent work on 
precipitation maps finds the interior of the Umpqua 
basin receiving nearly twice as much dry- season 
precipitation (May 1 to September 30) as an 
equivalent elevation in the Rogue Valley. Thus, 
actual ET will be less in the Umpqua basin because 
actual solar radiation received will be less than 
potential due to a decrease in cloud -free days. 

In conclusion, elevation and PET are not good 
estimators of the demand for water across southwest 
Oregon. A better estimate of ET could be obtained by 
using methods which include variables for solar 
radiation. These methods could also be site specific 
because they could correct for slope and aspect, but 
we have very little information to correct solar 

radiation data from tables or computer models for 
cloudiness. Thus, we have the same problem as with 
PET. An alternative may be to use the new dry -season 
precipitation map, as not only a direct measure of 
water available to meet ET demand on a site but also 
as an indirect indicator of areas in southwest Oregon 
where ET demand will not be as great. 

D. M. 

THE LOG DRIVE 

Warning Device for Failing Cable Anchors 

A warning device for failing stump anchors has 
been developed by Switch Systems, Incorporated. The 
system is composed of a box monitor mounted inside or 
outside of a yarder cab with electrical cables run to 
each stump being monitored. The sensor detecting 
failure is located in a protective cylinder mounted 
on a steel rod which is screwed into the stump. The 
sensor is leveled by reference to a level bubble 
mounted on top of the cylinder. Anchor failure is 

indicated when a sustained vibration and anchor tilt 
is experienced. Because a sustained tilt and 
vibration is required to indicate failure, momentary 
shock loadings which might shake the sensor but which 
would not be associated with anchor failure are 
ignored. Vibration lasting more than three seconds 
and tilt in excess of four degrees together indicate 
the stump is being uprooted. At that time, an alert 
light on the monitor flashes and a red light 
corresponding to the specific failing stump also 
lights. Continued vibration and tilt for an 
additional three seconds causes a horn to sound. The 
time delays may be varied by the user. 

Two models of the system are planned for 
monitoring up to either four or eight stumps out to a 

distance of 760 m (2,500 ft.). Further information 
is available from: 

Stan Kalin 
Switch Systems, Inc. 
P.O. Box 189 
Elkhart, Indiana 46515 
(219)262 -4417 

Silver Peak Logging and Transportation Plan 

As reported in the Spring, 1981 (Vol. 3, No. 1) 
issue of the FIR REPORT, the FIR Harvesting 
Specialist, in an agreement with the Siskiyou 
National Forest, was designated Project Coordinator 
for the development of logging and transportation 
plan alternatives for the unroaded Silver Peak area. 
The project area is located midway between Grants 
Pass and the Pacific Ocean, immediately east of the 
Illinois River. Three forest engineering graduate 
students enrolled in the Forest Service's Advanced 
Logging Systems Training Program, as well as numerous 
Siskiyou National Forest personnel, assisted in the 
project. 

The final project report was presented to the 
Siskiyou National Forest in January, 1982. The 
report consists of three roading and logging options, 
map overlays showing each roading and logging 
system's chances of meeting physical and initially 
identified environmental constraints, and a Helistat 
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logging option which would leave the area unroaded. 

The Silver Peak logging and transportation plan 

alternatives do not prejudge either the Position 

Statement or the Environmental Assessment. 

A slide series showing the inputs to the plan, 

how the inputs were used, and the final plan 

alternatives has been prepared. Groups interested in 

seeing the slide series should contact the FIR 

Harvesting Specialist. 

i 

D. L. 
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PREDICTING SOIL COMPACTION ON FORESTED LAND, by H. A. 

Froehlich, J. Azevedo, P. Cafferata, and D. Lysne. 

1980. Final Project Report to U.S. Forest Service 
Pacific Northwest Forest and Range Experiment Station 
and Missoula Equipment Development Center under 
Cooperative Agreement Number 228. 120 p. The Forest 

Service has published the results of Dr. Froehlich's 

recent research in soil compaction resulting from the 
use of ground -based logging vehicles. Three types of 

vehicles were used to skid logs for compaction 
measurements on four soils with three moisture 

contents per soil. The study found that: (1) the 

Proctor Curve does not reliably predict soil 

compaction resulting from the use of ground -based 
logging vehicles, (2) soil moisture varies 
considerably within even a very small area and, (3) 

soil density increases rapidly when the first vehicle 

passes. Additional results are presented on soil 

permeability, soil porosity, water infiltration and 

hydraulic conductivity, and soil disturbance. 

Equations were developed to estimate soil pressures 

for loaded vehicles and to predict soil compaction 

resulting from the use of ground -based logging 

vehicles. 
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PHOTOSYNTHESIS, XYLEM PRESSURE POTENTIAL, AND LEAF 

CONDUCTANCE OF THREE MONTANE CHAPARRAL SPECIES IN 

CALIFORNIA, by S. G. Conard and S. R. Radosevich. 

1982. Forest Science 27:627 -639. Adaptations to 

water stress during the growing season appear to play 

a strong role in the suppression of white fir 

saplings by snowbrush ceanothus and greenleaf 

manzanita on a montane chaparral site in the northern 

Sierra Nevada of California. Data suggest that white 

fir photosynthesis will be inhibited at lower levels 

of water stress and temperature than the two shrub 

species. The shrubs' ability to withstand and 

recover from water stress was greater than that 

observed for white fir and enabled them to maintain 

near maximal rates of CO2 uptake during a period of 

prolonged summer drought. In contrast, stomatal 

control of water loss by white fir was associated 

with lowered photosynthetic rates for much of the day 

during the summer drought and through the fall. 

After removal of competing montane chaparral, white 

fir saplings demonstrated a 200 percent increase in 

internodal growth and had 14CO2 uptake rates in late 

August which were 140 percent of the rates observed 

on saplings growing with brush. 

SOME CHARACTERISTICS AND CONSEQUENCES OF SNOWMELT 

DURING RAINFALL IN WESTERN OREGON, by R. D. Harr. 

1981. Journal of Hydrology 53:277 -304. 

Hydrometeorological data for two watersheds, 60 ha 

and 62.4 km2 in western Oregon indicate snowmelt 

during rainfall has been a dominant hydrologic 

process which is responsible for erosion within 

headwater areas and for downstream flooding. The 

majority of the larger peak flows in both watersheds 

result from snowmelt during rainfall. In a stream 

draining the smaller watershed, located in the zone 

of transient shallow snowpacks, a major peak flow of 

10 1/s per ha was five times more likely to result 

from rain -on -snow than from rain alone. in the large 

watershed, also largely within the transient snowpack 

zone, 85 percent of all landslides which could be 

accurately dated were associated with snowmelt during 

rainfall. By increasing melt caused by condensation 

and convective heat transfer, clearcut logging, 

especially on southwest aspects, may be increasing 

water input to soil up to 25 percent during 

infrequent combinations of shallow snowpacks, heavy 

rains, relatively warm air and wind. Under more 

frequent combinations, increases in water input still 

could be 10 percent. 
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