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Itll'RCDlICTI CJf 

Qlt ot 43 projects listed, 40 were active. Seven ot these investi­
gations were ~caJplsted and 3 begun during the report year. 

The Station statt tor the bulk ot the year consisted ot 20 I1111l1Ibers, 
ot whom onl,y three were on tull-t1lllll research. Three statt vacan­
cies were filled bf the appointment ot Dr. Artblr Partridge in 
Forest Pathology, Mr. E. L. Williams in Forest EconOlll1.cs and Mr. 
A. D. Hotstrand in Wood Utilization. 

Vacancies were created bf the resignation of Dr. L. Inman (Forest 
Genetics), the death ot Mr. A. Slipp (Forest Pathology) and the 
resignation of Dr. Edwin Clark (Forest Entanology). Professor 
Slipp had been a I1111l1Iber of the Station staff since 194> and hid 
remained active in spite of ill-health extending over a P\tZ'1od of 
several years. The tragic death of Dr. Clark, following his resig­
nation, removed a most promising scientist aOO teacher. NOllill of 
these three positions was filled by the erxl of the report year, 
but arrangelllllnts were made to obtain the services of Dr. C. W. 
Wang for the position in Forest Genetics. 

L. A. Sharp, Associate Professor of Range Management, vas on leave 
during the academic year 19>9-1960 stud11ng for the doctorate de­
gree at Oregon State College. During Mr. ShalplS absence, his 
teaching duties were carried out by Mr. Frederick Hall on tempor­
ary appointment as Assistant Professor, Acting. Mr. Hall hid 
helped with the teaching load in Range Kanagelllllnt the previous 
year during the absence ot Dr. Tisdale. 

Twelve graduate fellows were on appointlllllnt during the year, and 
five of these completed their theses in June, 1960. 

Financial and other t01'lll8 of research support continued to be pro­
vided by the sams organizations who had helped in previous years. 
In addition, a special grant was received ±'rail Potlatch Foresta, 
Inc. to enlarge the researoh eftort on the effects of site on wood 
quality in Douglas-fir. 

Respecttul~ subld.tted, 

Ernest~~or 

E. w. TlSd&le, Assoc1atei:rector 
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WCRK ACC<Jr.lPLISHr·1ENl'S 

I. Forest lianagelOOnt and Utilization 

A. Projects completed or discontinued during the year: 

Project E. S. 21 . Study of Idaho Small Tree Farms. 

This project was completed and the results reported in a bulletin by 
Mr. George Frazier . A few of the major points brought out by this 
study are as follows: 

The proplem of "size" of Hoodland is not as critical in northern 
Idaho as it is in other sections of the west and of the nation. 
However, the size is still small enough to constitute part of the 
"small woodland problem" in the region. 

In general, small woodland holdings are located relatively close to 
a market. There is a relatively large number of firms in the area 
uhich can furnish a market for products from small woodlands . 

The owner I s present use of the woodland resource is for purposes 
other than forest production, but the trend in the future is toward 
greater utilization of the Hoodland. This may indicate that small 
woodland mmers are changing their thinking about their woodlands . 

Lack of knmlledge of marke t sources and ~Toodland values did not 
seem to be as important a deterrent in selling forest products as 

2. 

the small physical size of the I~oodland. Other values, for the most 
part non-monetary, were i.mportant reasons for wi tliholding forest pro­
ducts from the market, especially in the case of the non-farm owner. 

The results of this study would indicate the primary price- making 
forces are outside the influence of the characteristics, attitudes 
and marketing practices of the small non-industrial woodland OI1ner. 
i,Jithout doubt these have an influence upon prices received for 
lioodland products . HOI~ever, this study vIas unable to demonstrate 
that such was the case for prices received by 764 small non-indus­
trial uoodland OIfners in the eight northern counties in Idaho com­
posed of Boundary, Bonner, Kootenai, Shoshone, Benel'Tah, Latah, 
Clearvlater and Idaho. 

B. Continuing projects: 

Project E .S . 1 . Wood Preservation SerVice Tests. 

l~o ,Iork on this project was done during the year. Some treated ma­
terials remain for observation in future years. 

Project E.S. 2 . ~lhite Pine Blister Rust. 

1;Jork on this project was brought to a halt by the death of Professor 
Albert Slipp. Efforts are being made to have much of the informa­
tion from this long-term project analyzed and put in shape for pub­
lication. As a first step in this direction, the canker data vTere 
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carded, ,uth all data for one canker brought together on one card. 

Project E.S . 3. white Pine Stem AnatOIl\Y". 

This project was inactive during the past year. 

Project E.S. 6. Diseases of Idaho Tree Species. 

Although disease incidence seemed about normal during 1959, inquiries 
regarding tree disease conditions ,lere very few. The bulk of the 
inquiries involved winter damage of Norway, blue and Engelmann 
spruces. Needle diseases of several types were in from Hestern 
white pine, Engelmann spruce, western larch, lodgepole pine, Douglas­
fir, grand fir and ponderosa pine. 

Project E.S. 19. Christmas Tree Test Plantings. 

Salable trees were selected and sold from the follQloung plots: Twin 
Falls, Parma, Grangeville and SandpOint. Data on species preference 
and prices were obtained. A publication is being planned as soon as 
additional information is obtained in December, 1960. 

Project E .S . 20. Mortality of Young Western White Pine Trees (Pole Blight) 

Active field ,lork was suspended on this project and plans are being 
made to close out this phase of pole blight research. Several types 
of sample plots will be re-examined periodically to complete data 
collection. Seven progress plots, t.l0 spread plots, all strangula­
tion plots, all armillaria inoculation plots and all living pole 
blight grafts ,ull be checked at intervals ranging from one to five 
years . All other field plots will be suspended. All lI\Ycorrhizal 
,lork on pole blight has been transferred to Project S.R. ll-C, and 
will be summarized there. 

Project E .S. 23 (wH-42) . Effect of 11arket Structure and l1arketing Prac­
tices of Initial Processors on l'!arket Stability 
and Prices for Timber from Small Woodlands . 

The objectives of this study are as follows: 

1. To identify and describe the initial processors of timber ob­
tained from small forest Ol~nerships, to determine their timber 
purchasing practices, appraise the Significance of the small 
woodlands in their overall supply , and to establish the degree 
of competition among such buyers. 

2. To describe the market structure and marketing practices of 
these processors . 

3. To determine the effect of structure and practices upon the sta­
bility of prices they receive and the volume of their output. 

4. To investigate the relationship of these findings to the timber 
purchasing practices of the processors and the consequent sta­
bility of markets and prices available to small ,lOodland owners. 
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A questionnaire designed to determine the general characteristics of 
the saHmills has been designed, tested, and used on thirty sa.nnills. 
In the coming summer this initial questionnaire will be completed on 
all mills north of the Salmon River. Following the initial survey, 
the mills will be grouped and representative mills selected from 
which information .1ill be gathered on cost of logs and lumber prices 
received. 

Project E.S. 24. Forest Tree Breeding in Idaho. 

The program on improvement of ponderosa pine was halted temporarily 
by the resignation of Dr . Inman in October, 1959. As no replacement 
was obtained during the remainder of the report year, little progress 
was made in this project. Work ,-lill be reswned in the fall of 1960 
with the appointment of Dr . C. lfang to fill this position. 

Project E.S .• 26. Evaluation of Tree Plants in Northern Idaho Forests. 

This study has resulted in a publication "Identification of Conifer­
ous Seedlings in the Northern Rocky lIountains" by D.S. Olson (Sta­
tion Research Note #15, 1959). The need for tIns descriptive key 
is indicated by the strong demand for copies of the publication. 

Project E .• S. 27. Soil Nutrient--White Pine Site Quality Study. 

There is little or no information presently available concerning fer­
tility relations of white pine tlhich has passed the nursery seedling 
stage. In this stUdy an attempt is being made to correlate the level 
of certain soil nutrients t1ith tree grm~th on a variety of white pine 
sites. Such correlations, if found, ~10uld greatly aid in judging the 
potential productivity of burned or cut-over land. Planting programs 
could then be concentrated on the soils sh~1ing the greatest promise. 

After several delays, analysiS of soil samples from profiles of 26 
white pine sites was completed during the spring of 1960. These data 
will naw be examined for possible correlations ,-lith tree gr~lth. It 
is also planned to go back to the sites and collect foliage from lead­
ing trees and samples of the ground cover vegetation. These t1ill be 
subjected to analyses similar to those performed on the soil, uith 
the resulting data tested for possible correlations ,nth soil nu­
trient levels and tree growth. 

Project E .S. 28. Nursery Soil Fertility Studies. 

Greenhouse work in connection ,-lith this project has continued through­
out the year. This has involved both pot and root observation box 
trials. During the coming spring it is planned to fertilize nursery 
plots, Panes of glass ,-,ill be inserted vertically in the ground on 
these plots, and seeds of various species will be germinated imme­
diately behind them. This technique olill permit observation of the 
fertilizer effect on root development continually through the grow­
ing season. 

i 
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Project E.S . 29. Studies of the Engelmann Spruce Weevil . 

Due to the resignation and subsequent death of Dr. Clark, little pro­
gress was made on this project this year . Efforts will be made to 
edit and publish a manuscript left by Dr . Clark and dealing with the 
damage caused by the spruce ,Teevil in Idaho. 

Project S .R. ll~. Forest Tree Physiology . 

Administrative commitments precluded doing any field work on this 
project during the 1959 field season; therefore, this report will be 
entirely based on laboratory liork . 

Experiments in the snythesis of ~orrhizal fungi were continued. 
To date no positive instances of artificial mycorrhizal formation 
have been established. Several possible endatrophic mycorrhizal 
roots mentioned in last year's report Here subsequently microsec­
tioned and examined; none were mycorrhizal . Variables introduced 
into 1959 synthesis trials include pH, rooting medium, and time. 
Nine-month trials were the longest tried thus far and proved inef­
fective in causing mycorrhizal formation. HYdrogen ion concentra­
tions of pH 5.0 and 5.5 were also tested and had no more effect 
than pH 6.0 and 6 .5 formerly tried. Sporge rock did not retain 
moisture long enough to sustain seedling grO\olth over the nine-month 
period, but a 50:50 mixture of sporge rock and screened Terralite 
vermiculite seemed to provide ample moisture and good seedling 
grmTth and vigor. 

Contamination of seedlings has been a constant problem in the pas't . 
Surface sterilants pm-Ierful enough to kill positively all seed sur­
face spores ,.ere also detrimental to seedling viabili ty--probably 
the lower surface tensions and/or longer sterilization time permit­
ted entry of the sterilizing solution through the micropyle and al­
lot,red damage to t ile embryo. On the other hand, sterilization that 
gave good Viability of seeds I.as not adequate. It appeared that 
most of the contamination came from the seed; probably spores hid­
den under bits of resin or the seed coat were missed by Iml surface 
tension sterilants. Last year the seed coats were aseptically 
lifted from the expanding cotyledons just before they fell. Con­
tamination ,las reduced over 7CJ%,. 

Since mycorrhizal snythesis has been more difficult than antiCipated, 
the test fungi have been narrmled da.m to three specieS. Henceforth 
until our srrythesis techniques have been perfected, members of the 
Boletaceae ,dll likely be used exclusively as test fungi. Last year 
BoletuB granulatus, B. ochraceoroseus, and B. edulis were used. Use 
of these particular fungi Has based on several factors. ~. granula­
tus has been proven mycorrhizal on eastern ~lhite pine and has been 
found associated uith western white pine in eleven out of fourteen 
collections in the range of pole blight,. (Table 1) B. ochraceoro­
seus is a fungus apparently restricted to the Inland Empire and has 
been found associated with ~Testern ~Thite pine in four out of five 
collections. B. edulis is a cosmopolitan species of northern tem­
perate areas found associated with both hard,/Oods and conifers. In 
our area it has been found in several forest associations which con-
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Boletus caVipes 8 3 6 5 5 2 1 9 1 - - - 1 2 - 2 - 10 
B. tomentosus 16 5 8 7 7 4 2 9 5 2 - 1 1 1 - 1 1 20 
B. elegans 8 3 5 6 3 2 - 8 1 1 - - - 1 - - - 9 
B. vevsipelle 3 - 2 - - 2 3 2 2 - - 1 - - - 4 - 4 
B. ochraceoroseus 5 3 4 - 2 4 1 4 1 1 - - - - - - - 6 

B. subluteus 5 2 2 3 - 1 - 1 3 1 - - - - - - - 5 
B. granulatus 11 6 5 10 2 4 2 3 2 - 1 - - - - - - l1k 
B. americanus 6 - 3 5 1 1 1 2 2 1 - - - 1 - - - 6 

B. subaurens 3 2 - 2 1 - - - - - - - - - - - - 4 
Lactarium deliciosus 3 1 2 2 2 2 - 2 2 1 - - - - - - - 5 

Table 1. Ten probable and proven mycorrhizal fungi common in the ,Illite pine forest and collected 
within ths range of pole blight and their association ,lith forest tree species of this 
area. '" • 
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tain tlestern white pine. These fungi lfere also selected for their 
availability and vigor in culture. None of the trials lfith these 
fungi employing the variables discussed were successful. In total 
85 seedlings were involved in various mycorrhizal inoculation trials. 

}!ycorrhizal snythesis problems ~lere discussed in meetings last year 
in Berkeley, California (University of California) and at Pullman, 
\,ashington (Ivashington State Uni versi ty). Several new approaches 
seem to have promise and will be tried in tIE near future. Experi­
ments involving the carbohydrate (sugar) balance and certain B vita­
mins will be initiated next year. 

No field collections were made in 1959 despite an excellent fruiting 
season reported for Boletes. In connection with the selection of 
test fungi, tree/fungus associations were tabulated for some fungi 
from our extensive collection. As seen in Table 1, several Boletes 
show high constancy of association with vlestern white pine. Boletus 
americanus in six collections has been found to be constantly asso­
ciated with ~lhite pine. All other fungi listed had high constancy 
but did occasionally appear without white pine. The mycorrhizal re­
lationships of several of these fungi have never been reported and 
several are almost certainly mycorrhizal or tlestern whi te pine. B. 
ochraceoroseus is such fungus; in addition B. tomemtosus, B. sublu­
teus, alid B. subaureus lfould be particularly interesting to synthe­
SIZe and eXperiments nith these fungi a~1ait perfection of techniques. 
Several species of Boletes previously unreported for Idaho are nOli in 
our collection as ~re ll as at least t wo species which way be unde­
scribed. An additional five species of Boletes not listed in Table 1 
have been collected in white pine associations. Further collection 
will help to clarify the tree species/Bolete relationships as 1-lell as 
noting t he relationship betlieen certain Boletes and forest ecological 
associations. 

Cultural descriptions of Boletes are not frequent in mycological lit­
erature and most of our species have not been described. A paper en­
titled "Cultural Characteristics of Boletes from the Northern Rocky 
l'iountains: 1. Boletus subluteus Peck" is in rough draft and should 
be completed next year. This species was selected to be first in 
our series of cultural descriptions since it is common in our area, 
is very constantly associated ldth l-/hite pine in our collections 
(although this is not true of collections by other Norkers) arxl 
three cultures were available which shOlred little gross variability. 

In connection l~ith earlier phySiological work on lV'estern ~lhite pine 
under Project S.R. ll-B one paper lfas published: "Movement and Dis­
tribution of Radio-phosphorus in Cr~ms of Healthy and Pole Blighted 
IJestern j,·/hite Pines (Pinus monticola D. Don.)" by W. K. Ferrell, 
F. D. Johnson am C. E. llichelson, Plant Physiology 35(4):413-417, 
July, 1960. 

Project S.R. 24. Slash Disposal Studies. 

Active ~lork on this project by this Station is being terminated at 
the close of the current fiscal year. The various facets of the 
logging slash problems originally proposed for study by the 17-man 

1 
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advisory cOmmittee, have been explored and tested as far as it seems 
advisable to go at this time. Results from these studies have been 
reported in six publications and several articles from this Station, 
and three publications from the U.S. Forest Service. 

This August, the Forest Service ~dll conduct the final burning tests 
in the series of inflanunability studies to determine the rate of 
spread and radiant heat generated in 5-year old slash. A manuscript 
reporting the results of these tests is in process of publication by 
the Forest Service. 

It is desirable to make at least one more oleighing of s~les from 
the Deception Creek rate-of-decay plots. Such sampling is planned 
for next fall or the folla<,dng spring. Based on oven dry ~Teight. 
average decomposition rates in these plots after two years, are as 
follows: 

Western white pine 36% 
Douglas-fir 46% 
Engelmann spruce 53% 
Grand fir 51% 
Western hemlock 24% 
Western larch 52% 

lfuch of the weight loss shown for the short needle species is due to 
needle cast. After being shed, short needles sift through the 
brancrn'lood to the ground \,here they no longer contribute to fire dan­
ger. Hence they are not included in subsequent weighing of the sam­
ples. On the other hand, the longer pine needles continue to be 
dangerous as a flash fuel and so are weighed until they disintegrate. 
Consequently. much of the 36 percent weight loss in western white 
pine represents loss through decay in the sapwood. The relatively 
101i ~reight reduction shmm for tTestern hemlock \,as due to loss of 
considerable foliage before the initial tTeighing of the samples. 

Project S.R. 54. Influence of Forest Site on the Wood Properties of In­
land-Type Douglas-fir. 

Professor Hofstrand joined our staff in September and has helped Hith 
the ~Tork on this project since that time. 

During the }1inter, samples from four National Forests were analyzed 
in the laboratory. Soil s~les were tested for mechanical analysis, 
fineness, pH. bulk density and Hilting point or field capacity. 

Increment cores were measured to determine percent sprin~lood and 
summerwood. This was done on a device especially built for this 
purpose. It is hoped that the results can be used as a basis for 
developing a more rapid test using a beta ray method of analysis. 
Selected cores from each sample plot were macerated and the result­
ing fibers were prepared for fiber analysis next winter. 

A full-time man ~las hired for summer field sampling. 
completed on the Kaniksu, Coeur d'Alene, and St. Joe 
ests as well as on the University of Idaho Forest. 

Sampling was 
Na tional For-
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Project S.R. 55. Survey of Insects Affecting Cones and Seeds of Western 
White Pine . 

Work under this project began with samples of ~restern lihite pine 
cones taken throughout northern Idaho to determine \{hat species 
attack the cones and seeds and their level of relative importance. 
After opening cones to observe ~lhat pest species infested the cone 
and the type of damage , the remaining cones IVere used in rearing 
out the adults and parasites for positive identification. 

The t~10 most commonly encountered pest species of ~stern Nhite pine 
~lere a cone moth Dioryctria abietella D. & S. and a cone beetle 
Conophthorus monticolae Hopk . Additional damage by unidentified 
species of a moth Eucosma sp. and cone midges were found. The 1959 
cone crop in western white pine was good and accordingly the infes­
tation should have been lot{ due to an abundance of food. The heav­
iest infestation of cones by Conophthorus monticolae was 44 percent 
and by Dioryctria abietella as high as 55 percent in SOIOO areas. 
Comparisons In th data from future cone crops will be made to deter­
mine ,1hether the size of t he cone crop has a significant effect on 
the degree of infestation. 

Seed orchards and cone production areas that require a heavy invest­
ment are being developed, thus the need for control of cone- and 
seed-destroying insects assumes increasing urgency. The ultimate 
objective of this project is the developnent of nethods of preven­
tion and control of cone- and seed-destroying insects. However , a 
knowledge concerning what insect species caused damage of economic 
importance and their biologies are necessary before clues to meth­
ods of suppression can be found. 

The biologies of Conophthorus monticolae and Dioryctria abietella 
are being studied to gain information concerning the seasonal be­
havior of the insect and includes such data as time of energence, 
place of oViposition, number of broods per season, brood size , and 
ovenrintering habits. The biologies of these two economically im­
portant pests plus biologies of other important pests of liestern 
white pine cones will serve as a basis for studies in prevention 
and control. The information gained from this project will be sub­
mi tted as a thesis for the M.S. degree in June, 1961. 

The work on Douglas-fir and ponderosa pine cone and seed insects 
has been inactive since the recent death of Dr . Edwin C. Clark. 
However, a manuscript on Barbara colfaxiana (Kearff) as a pest of 
Douglas-fir cones in northern Idaho is planned as a Research 
Note . 

Project S.R. 6), Mass Production of Lodgepole and Jack Pine Hfbrids. 

The objective of this oroject is to determine the feasibility of pro­
ducing lodgepole-jack pine hybrids for pulpwood plantations. On June 
17, 1960, lodgepole flO!~ers ~lhich had been bagged preViously were 
pollinated uith jack pine pollen obtained from l'ti.nnesota . The re­
sul ting hybrid cones }1ill be mature and ready for collection Septem­
ber of 1961. 

,. 
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During the spring of 1959 eighteen l odgepole pine pare nts !-rere selec­
ted a fet~ miles s outh of Spirit Lal<e and the pine flmrers fertilized 
with jack pine pollen. The mature hybrid cones from this project 
have been collected and seed extraction will be made soon. The re­
sulting hybrid seed and control seed of both lodgepole and jack pine 
will be planted in nursery beds next spring. The production of hy~ 
brid cones was not as great as expected because of a robber y t~hich 
occurred. Each of t he parent trees was proteoted from suc h a haz­
ard with a metal bani around t he trunk. However, a fell of the 
local cone hoarders (squirrels) found a ~Iay into the seed produc'" 
tion area, apparently from the air. 

Project S.R. 65. Fertilization of Forest Plantations and Natural stands 

It is hoped that through f ertilization of plantations and natural 
stands already past the seedling stage both growth and quality of 
timber can be :narkedly i mpr oved on many sites. 

This project was initiated during the spring of 1959, with 42 plots 
utilizing various fertilizers being installed in ponderosa pine 
plantations and lodgepole pine thicl(ets located near Spirit Lake 
and on the College of Forestry Experimental Forest. Details con­
cerning these plots were presented in t he Annual Report for Fiscal 
Year 1959-1960. 

During the fall of 1960, t he trees involved in this first phase of 
the experiment will be measured for height and diameter increment 
and at the same time soil and foliage srunples will be collected for 
analysis. The grOt~th measurements and foliar analysis Nill indi­
cate the possible beneficial effects of the various treatments on 
the trees. Soil studies should reveal if the soil properties them­
selves have been materially improved by too fertilization. _ All 
trees on these plots have been numbered, and in addition, five 
trees per plot have been equipped with band type dendrometers • . 

At the time of this ,rriting before the 1960 growing season only 
occular examination has been made of t he above plots. It is ap­
parent from these observations that t he needles of trees growing 
on plots fertilized I~i th nitrogen are a deeper green than trees 
grotdng on other plots. Also, the ground vegetation on nitrogen 
treated areas is very lush in comparison I~ith that on non-nitrogen 
trea ted areas. 

In Nay, 1960, several more f ertilizer test plots were established. 
A series of plots are located on t he St. Joe National Forest in 
the vicinity of Ramskull Creek~ One experimental area is in a 
mixed plantation of Nhite pine and ponderosa pine. The ponderosa 
pine ,was planted in 1939, and grot-Ith since then has been quite 
poor. Because of this, I~hite pine was planted under the older 
ponderosa in 1949; These trees, also, have failed to shot~ vigor­
ous growth. Treatments, l~hich were applied to duplicate plots, 
include: l~ 150 pounds per acre nitrogen as ammonium sulfate; 
2. 150 pounds per acre nitrogen as ammonium sulfate, 150 pounds 
per acre potassium as commercial muriate of potash, and 150 
pounds per acre P205 as treble superphosphate; and 3. control, 
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no fertilizer added. 

A stand of natural white pine , about 30 years old, was also fertil­
ized in the Ramskull Creek area. Treatment consisted of 300 pounds 
per acre nitrogen as ammonium sulphate. 

In the vicinity of Athol, Idaho, fertilizer ~Ias applied to two 
lodgepole pine thickets during the spring of 1960. Strips 6 feet 
wide and 100 feet long were treated with 300 pounds per acre nitro­
gen as ammonium sulfate, 150 pounds per acre potassium as commer­
cial muriate of potash, and 150 pounds per acre P205 as treble 
superphosphate. Six strips were fertilized in eac h thicket, lnth 
intervals of 35 feet betlieen strips. It is hoped that the fer­
tilizer will stimulate growth of the treated trees, thus promoting 
the expression of dominance and hastening the death of untreated 
trees between the strips. In this liay the stagnation occurring 
in the thickets may be broken. 

Project S.R. 66. Effects of Tree Seedling Fertilization. 

This project was initiated to obtain information on the feasibility 
of fertilizing tree seedlings as they are field planted to increase 
survival and growth. 

Tests made at Orofino and Athol this year were a duplication of 
plots set out in 1959. In each test plot t here l-rere a total of 

11. 

200 seedlings which were planted along with a lIora tree f eed pellet. 
An additional 200 plants were set out as controls. The pellets 1'Iere 
inserted directly under each seedling tested. A randomized planting 
design was used ~nth 25 plants in each block replicated 4 times in 
both cultivated and non-cultivated ground. 

Survival, approximate surface soil temperature and soil moisture 
content at 8 inches belm'l the soil surface was taken ueekly during 
the summer. 

Data, although not complete at this time, indicates survival is 
regulated to a great extent through the environmental influence 
of soil moisture. One hundred and five degree air temperature and 
over 150 degree surface soil temperature had no detrimental effects. 
The Athol test plot lihich is on one of our poorer planting sites has 
yielded a 90 percent survival with clean cultivation as compared to 
belovi 40 percent on non-cultivated rCMS. J.loisture content at the 8, 
12, 18 and 24 inch levels .. as considerably greater ~Iith clean culti­
vation. No apparent increase in survival resulted from the effects 
of the fertilizer pellets. 

There is no growth difference between the fertilized plants and t he 
controls at this time. However, it is possible an increase will be 
significant during the second grOtiing season. Foliage samples will 
be collected for analysis. Foliar nutrient levels can then be com­
pared to give an added indication of t he value of the pellets. 
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12. 

Project S.R. 70. Seedling Grmrt.h and Survival as Conditioned by Variation 
in Climate, SOil, Competing Vegetation, Site Preparation 
and Planting Stock. 

Survival and grO\olth of planted seedlings on many sites in Idaho is 
exceedingly poor. Complete failures or establishments of less than 
10 or 15 percent of the plants is not uncommon. With increased em­
phasis on planting in recent years, it is imperative that more be 
learned as to the causes of repeated losses and of techniques to 
improve survival. Information gained during the life of this pro­
ject 1-1ill be of benefit to those planting on difficult sites not 
only in Idaho, but throughout the western United States. The ob­
jectives of the stUdy may thus be summarized as follows: 

1. To determine t he effects of different methods of land prepara­
tion and treatment on soil moisture and temperature relations 
of critical planting sites representative of large areas need­
ing reforestation or afore station. 

2. To determine the survival and early grm~th of planted trees as 
affected by the different treatments mentioned above . 

3. To determine the effects of age of planting stock and seed source 
variation on survival and early grO\olth of trees planted on these 
critical sites. 

During the spring of 1960, study areas were developed on t110 sites 
in northern Idaho. One of these is at Athol, the other near Cavan­
dish. Both sites are in need of reforestation, and both are repre­
sentative of large areas consistently producing poor survival. Top 
priori ty was given these sites after consultation with informed 
opinion in both public agencies and private companies . In subse ­
quent years of this project, it is planned to develop study areas 
on other sites typical of extensive problem lands . 

Plots were installed on both sites according to the plan outlined 
belO1~: 

I . Land summer fallowed in previous year. 

A. No cultivation immediately prior to planting or during grow­
ing season. 

1 . Irrigated during gr Ql.ling seas on. 
2. Bark mulch around each seedling. 
3. Fertilizer pellets in planting holes. 
4. Ground scalped prior to planting . 
5. Control. 

B. Cultivation before planting and during growing season. 

1. Irrigated during grovling season. 
2 . Bark mulch around each seedling. 
3. Fertilizer pellets in planting holes . 
4. Ground scalped prior to planting . 
5. Control. 
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II. Land undisturbed until treatment--no summer fallow in previous 
year. Treatments as listed under A and B above. 

13. 

All stock was 3-0 double 
iformity at the nursery. 
four times. 

root pruned Douglas-fir, graded for un­
Individual treatments were replicated 

Observations: 

A. Soil Moisture . Resistance blocks for soil moisture determination 
were installed at a depth of eight inches on each replicate. In 
addition, one series of blocks uere placed at various depths 
throughout the soil profile at both Athol and Orofino. These 
blocks ~lill be metered once 1.eekly during the growing season. 

B. ~ Surface Temperature. Tempil pellets, ~Thich have the pro­
perty of melting at certain specified temperatures, were placed 
on the mineral soil surface of each replicate. These pellets 
indicate lhether the temperature of the replicate has reached 
ll3Cf, 125Cf, 138Cf, or 150Cf or 1630 F. Examinations will be 
made weekly and melted pellets replaced. 

C. Precipitation. Rain gauges Here placed at the t,.0 sites and will 
be read weekly. 

D. !!!: Temperature. Maximum and minimum thermometers were placed at 
each site and ~lill be read ,.eekly. 

E. ~ Survival . Counts will be made weekly during growing season. 

F. Plant Gr~lth. GrO'Nth measurenents ~lill be made on plots at end 
of growing season. 

G. ~ Quality. Vigor ~lill be estimated from ocular examination 
several tines during growing season. Color will be noted by 
means of Mansel color charts. At end of growing season randomly 
selected plants from each replicate will be lifted and roots 
examined, root-shoot ratio determined, dry weights calculated, 
and the plants analyzed for various nutrients. 

H. Competition. Estimates will be made, based on degree of ground 
cover and soil moisture readings. 

I. Photographs. A complete photographic record of plants from the 
various plots will be obtained. 

It 
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II. Range 11anagement 

A. Projects completed or discontinued during the year: 

~roject E.S. 10. Ecology of the Douglas-Fir Zone in Interior British Co­
lumbia. 

This study has been discontinued since there appears to be no likelihood 
of tiroo for further joint studies of the Douglas-fir zone in British 
Columbia. Certain aspects of the problem will be investigated in the 
future if circumstances permit. 

B. Continuing projects: 

Project E.S . 7 (SR-27D). Evaluation of Salt-Desert Ranges~ 
Project E.S. 15. The Ecology and Control of Halogeton . 

Rec·ords from the area l~here halogeton and salt-desert shrub evaluation 
studies are being conducted show a continuation of the results re­
ported in the last Annual Report. 

Intact stands of perennial vegetation continue to maintain effective 
halogeton control. Depleted stands of salt-desert shrub vegetation 
remain prinCipally as stands of halogeton. 

Some improvement in the vigor of the individual winterfat plants in 
the vicinity of cluster F-I .las noted. This area uas fenced in the 
fall of 1958 against livestock and rabbits. This area, it is hoped, 
will provide information on rate of recovery of a winterfat stand 
after severe grazing for a number of years by livestock and rabbits. 

Studies on the ecology of Indian ricegrass (~OPSiS ~ymenoides), 
squirreltail (Sitanion h,ystrix), desert mollYKochia americana) and 
shadscale (Atriplex confertifolia) were initiated in 1958 and con­
tinued in 1959. Individual mature plants of each species were marked 
for observations on grm~th and development . Seedlings of shadscale, 
saltsage (Atriplex nuttallii) and Hinterfat Here also marked to ob­
tain information on rate of growth and mortality. Germination char­
acteristics of each species are being investigated in the laboratory 
and under field conditions. Root studies and transplant studies are 
also under way on a number of the native perennial species of the 
salt-desert shrub type of vegetation. Results will be presented in 
subsequent reports. 

Project B.S . 8. Ecology and Control of l'edusa Head. 

The return of perennial vegetation in a dense stand of medusa head 
is encouraging. In the Crane Creek exclosure, constructed in 1952 
by the Bureau of Land l'ianagement, the perennial vegetation ~las so 
sparse that the locations of the perennial plants, excepting Poa 
secunda, were charted l~ithin 100 x 100' grids. In 1955 the exclo­
sure was sampled ,11th 16-line and 4 x 50' belt transects from ~lhich 
basal cover and density of the perennial species Here determined. 
The vegetation ~las again samplEd in 1960. A summary of the data is 
presented in Table 1. 
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Table 1. Average Number of Plants per 200 sq. 

Species 1955 1960 

Poa securxia 60.6 56.8 
Sitanion hystrix 9.5 18.5 
other perennials (mostly 

Agoseris grarxiiflora) 4.6 55.8 

Average Line Interception in Percent 

Species 

Poa securxia 
Sitanion hystrix 

1955 

8.8 
0.3 

15. 

ft. 

Diff. - Sign.at 5% 

- 3.8 No 
+ 9.0 Yes 

+51.2 Yes 

on 50-Foot Lines 

Diff. Sign.at 5% Point 

- 4.6 Yes 
+ 1.4 Yes 

The basal area of Poa secunda was reduced during the past five years 
although the number of plants remained essentially the same. The Poa 
plants apparently reached their maximum development and deterioratIOn 
of the plant is taking place . The "old" plants have started to break 
up with development of dead centers. 

The density of the other perennials continue to increase. This is 
notably true of Sitanion hystrix and Agoseris grandiflora. The in­
crease in number of Agoseris has been phenomenal on one slope with 
an east aspect. On the average it increased from 9 to 192 plants 
per 200 square feet. 

Several studies of grOlrt.h development, competition, seed germination 
characteristics and soil moisture relations of medusa head and asso­
ciated species ~rere begun but have not progressed far enough to yield 
results. 

Project E.S. 9 (R-287). Ecology of Sagebrush Grass Ranges. 

This project is conducted jointly with the Soils staff of the Depart­
ment of Agrono~ as the Idaho contributing project to Regional Pro­
ject w-25. 

Yield studies were continued on the 2 sites started in 1958. The 
plan is to obtain long-term yield data from representative sites in 
each of the major sub-divisions of the sagebrush grass region in 
Idaho. 

Reconnaissance of the Salmon-Lemhi area in east-central Idaho in 
October, 1959 resulted in the location of a number of areas for fu­
ture study. Five of these sites ~/ere sampled in June, 1960 and a 
number remain to be done next year .• 

Emphasis on soil analyses during the year has enabled a large back­
log of material to be completed. There is n()!./ available a full set 
of profile descriptions and ph.ysical analyses for 65 study Sites, 
plus complete chemical analyses of 27 sites. 
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16. 

Detailed plans were made for studies of the effect of cover manipu­
lation of shrubs on the production and composition of associated 
vegetation. A site ,las selected for sagebrush thinning studies, 
and the plots laid out and both the herbaceous and shrub vegetation 
sampled prior to cutting. The treatments planned will produce stands 
of sagebrush ranging from clear cut plots to untreated checks, with 
2 or 3 intermediate densities. 

Analysis of the vegetational data for all sites was begun according 
to the ordination approach developed at the University of Wisconsin. 
This method permits the use of all species in the analysis and aims 
at positioning sites according to their degree of similarity. Suf­
ficient progress has not yet been made on the analysis to report re­
sults. 

The use of distance measurement betvreen plants was . begun in order to 
determine the value of this technique for studying sagebrush-grass 
vegetation. It seems that this method for determining plant density 
and distribution may be particularly suitable for depleted areas 
where the numbers of perennial grasses and forbs are often very 101,. 
Use of this method to sample the vegetation of 2 exclosures in the 
Burley-Twin Falls area appeared satisfactory in terms of the actual 
measurements obtained and time required. AnalysiS of the data will 
be made to evaluate the results in quantatat1ve terrus. 

A joint approach and methods have been developed and used by the 
Idaho and Oregon workers in their respective contributing projects 
to Regional Project W- 25 under which the ecology of sagebrush 
ranges has been studied. A manuscript describing this joint ap­
proach and methodology has been completed in cooperation ~lith Dr. 
C. E . Poulton of Oregon State College. 

Project E.S. 13. Ecotypic Variation in Idaho Range Species. 

Studies of intraspecific variation in Idaho fescue (Festuca idaho­
ensis) and closely associated fescues included notes on nursery 
material and a small amount of cytological 1fork. Notes were taken 
throughout the year on growth development and characteristics of the 
material in the fescue nursery at Hoscow. Less detailed observa­
tions were recorded for the Stanford, California nursery material 
by Dr. Nobs of the Carnegie Institution of Washington. 

At 1I0SCOil', the general pattern "as one of active leaf growth during 
the moist fall of 1959, foll~red by a high percentage of ~Iinter sur­
vival. The most severe winter loss (7 percent) was suffered by U. 
of I. No. 19, a collection from high mountain grassland (7300 feet) 
at Bull Creek in .. estern l'lontana. Growth development in 1960 ,las 
accelerated by above normal temperatures in early April , with most 
plants reaching the sheath stage by the middle of that month. 
Flowering for most collections occurred in early June. Culm pro­
duction was greater than normally observed in the field, giving most 
of the plants a "stelTll1\Y" appearance. Seed production was heavy in 
most lots. Vivipary NaS found in the panicles in 2 plants of F. 
idahoensis, U. of I. No. 13, from a shallot .. soil site near Rogerls 
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Pass, Montana. 

At Stanford there was a much higher rate of vivipary and of mor­
tality than at 1!0SCOli. Vivipary was particularly developed in all 
of the collections from i'1ontana and one from }lcCall, a cool high 
elevation station in Idaho. Collections from Oregon shOlied only 
a slight degree of vivipary and the single one from California 
(Susanville) showed none. 

Harked variation 1-1as evident both among and lrithin the F. idahoensis 
nursery populations. The characters involved included leaf coarse­
ness, width and color; number, coarseness am erectness of culms; 
survival percentage; and amount of vivipary. Characters such as the 
predominance of "blue-green" over "olive green" foliage color and 
presence of "dwarf" plants in most of the Montana collections showed 
as clearly as in the previous year. On the other hand, some of the 
features of the relatively small, fine-leaved collections from dry 
sagebrush-grass communities (Dubois, Squaw Butte, etc .) were ob­
scurred by the ranker grcmth and more abundant culm production in 
the nursery plants. 

Cytological ~1Ork included embedding root tip material collected at 
Stanford during the spring of 1959. Sections were made of some of 
this material, but not enough work l'las done to provide accurate 
chromosome counts.. Preliminary counts indicated that a 2 N number 
of 28 as reported by California ~lorkers probably is common, but it 
is too soon to assume that this number prevails for all the F. ida-
hoensis material. - -

Project E.S. 14. Investigations of Harvester Ants on Southern Idaho 
Rangelands. 

The study of the harvester ant continued ~lith the collection of data 
from the three study areas established in 1956. The data for this 
year bear out the findings reported in the last Annual Report. 

The results of the first three years of this study, published in 
the Journal of Range Nanagernent, indicate that: (1) Harvester ants 
are an important factor on the 2 range types studied (shadscale and 
Nuttall saltsage). (2) Within the saltsage type, the number and 
total area of bare areas produced by harvester ants was greater on 
depleted areas than on those in good range condition. (3) The 
actual area occupied by these "ant clearings" averaged 3.5 percent 
on the good condition saltsage range and 5 to 8 percent on poor 
condition areas lrithin this type • . 

Project E .S. 22. Beef Cattle Nutrition on Seeded and Native Forage in 
Idaho. 

Project E.S. 26 •. (Formerly S.R. 38). Evaluation of Range Reseeding. 

Due to the close relationship of these t wo projects and the fact 
that the same area is used in both studies, the results of studies 
on these projects are reported together. Project E.S. 22, ~lhich 
formed part of Regional Project w-34, ~Ias terminated at the end of 
the report year due to closing out of t he Idaho contributing pro-
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18. 

ject to w-34r 

Unfavorable growing conditions during the spring trials of 1959 re­
tarded gr"'~h and resulted in over-utilization of all three pas­
tures., Gain per acre ~las nearly the same for all three pastures 
during this year. 

During the late summer of 1959, all six pastures on the study area 
were sampled using the same procedure as used during the first 
year of the study to determine denSity and frequency of crested 
wheatgrass. Table 1 compares density of crested wheatgrass in the 
1959 sample to the values obtained in 1955. 

Table 1. Number of crested wheatgrass plants per square-foot in 
1955 and 1959. 

1955 1959 Diff. % Increase 

Spring 
Light Use 1.31 2.33 1.02 77.-9 
Moderate Use 0.96 2.86 1.90 197.9 
Heavy Use 1.01 2.61 1.60 158.4 

Fall 
Light Use 1.36 2.67 1.31 96.3 
Moderate Use 1.28 3.13 1.85 144.5 
Heavy Use 0.97 3.10 2.J.) 219.6 

Preliminary analysis shows the increase of crested wheatgrass plants 
to be highly significant on all pastures over the first five years. 
A marked increase in crested wheatgrass plants per square-foot has 
occurred in all six pastures . 

Crested Hheatgrass has filled in the open spaces throughout the pas­
tures to give a greater than 90 percent frequency (Table 2.). It is 
difficult at this point to determine any influence of grazing inten­
sity. A higher frequency in the fall pastures may result from 
greater seedling survival and establishment . 

Table 2. Frequency of occurrence of crested ~Theatgrass plants per 
square-foot in 1955 and 1959. 

1955 1959 Diff. % Increase 

Spring 
Light Use 63.6 91.5 27.9 43.8 
Moderate Use 57.4 95.0 37.6 65.6 
Heavy Use 58.3 92.8 34.5 59.1 

Fall 
Light Use 67.9 95.1 27.2 40.0 
Moderate Use 66.8 98.6 31.8 47 .6 
Heavy Use 56.8 98.3 41.5 73.0 
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Differences in animal production by intensity of use have not shOtm 
up at the end of the first five years of this study. Yearly varia­
tions in cattle gains may be attributed directly to the amount ani 
development of tIE crested ~lheatgrass forage. A statistical analy­
sis of animal production by intensity and season of use has not been 
done at this early stage of the experiment; hOt-lever, average daily 
gains tend to indicate a significant difference bet~leen seasons of 
use. 

Table 3. Daily gains in pounds per head made over a five year graz­
ing period at Point Springs by yearling Hereford cattle at 
three intensities of use. 

G r a z i n g I n tensitI 
Season Year Li!l;M. Use Moderate Use Heavy Use ~ 

Spring 1955 2.55 2.46 2.02 2. 38 
1956 2.87 2.58 2.69 2.70 
1957 2.22 2.11 2.41 2.27 
1958 2.12 2.11 2.01 2.04 
1959 1.99 1.83 2.02 1.96 

Mean 2.33 2. 22 2.23 2.27 

Fall 1955 0.02 0.06 0.09 0..06 
1956 0.22 0.29 0.49 0 .• 33 
1957 0.65 0.58 0:.62 0,.61 
1958 0. 37 0.30 0..24 0 .• 30 
1959 0.99 1.17 1.44 1..22 

Mean 0.45 0.48 0.58 0 .• 90 

1959 2-year-olds 0.14 1.20 1.03 0 .. 84 

It was necessary during the 1959 fall trial to use a number of dry, 
two-year-old heifers to obtain the desired levels of utilization on 
the pastures. The daily gain of 94 dry, t~lo-year-old heifers is 
shown at the bottom of Table 3 for a comparison with the yearling 
gains. 

Project S.R. 27-C. Ecology and Control of Goatweed (tlYPericum perforatum). 

Since a complete re-study of all the principal study sites lias made 
in 1958, work during the current year Has confined to re- sampling 3 
sites and making periodic observations on 2 of them. The 2 sites 
selected for intensive study are located in the lower Clearwater 
drainage . These ~rere re-sampled in July, 1959 and at the end of 
June, 1960 . One of these sites (No.1) belongs in the oldest group 
of study sites in Idaho, having Chrysolina beetles released on it in 
1948, while the other site (No.3) was established in 1951 . Both 
were selected as representative Hypericum infestations on depleted 
areas in the Agropyron/Poa zone dominated by annual species of BrOlJlUS 

and Festuca. The third Site, located in a ponderosa pine planting 
in the Kaliiksu National Forest, l'TaS re-sampled in September, 1959 
but not in 1960. At this Site, the number and stature of HYpericum 
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plants showed a sharp drop due to increased beetle activity. 

At both sites 1 and 3 there ~las a definite increase in beetle ac­
tivity and a marked decrease in number and stature of tl;yericum 
plants from 1959 to 1960. At the oldest site, for examp e, the 
average number of live ~ericum plants per square meter declined 
from 15 . 2 to 2.5 . In 199 the plants were relatively vigorous, 
Hith little beetle damage evident and many were producing seed. 
At the same period in 1960 the fe1i live plants remaining had the 
leaves and upper shoots heavily eaten by Chrysolina beetles, and 
no seed ~las being produced. A similar situation ~las found at the 
other intensively studied site. 

These results indicate that attairunent of a dynamic equilibrium be­
tween populations of !ffi>ericum and the Chrysolina beetles may be 
near, but further work is needed to determine the limits ~Tithin 
lihich fluctuations in the populations of each may occur. 

-
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III. Wildlife and Fisheries Hanagement 

A~ Projects completed or discontinued during the year: 

Project W.U. 33. Postlarval Development and Diet of the Largescale Sucker, 
Castastomus macrocheilus, Girard. 

Field work on this project was completed during the 1958-1959 fiscal 
year and the results summarized in the report for tr.at year (11th 
Annual Report). i~o further experimental work was done during the 
current year, but a paper covering the results of the project was 
prepared and published. 

Project W.U. 34. Bear Lake Fisheries Investigation--A Preliminary Bio­
assay of Bear Lake Waters, Bear Lake, Idaho. 

Field and laboratory ~lOrk on this project was completed during the 
previous year and a summary of the results published in the Annual 
Report for 1958-1959. The Idaho Fish and Game Department, at whose 
request this research ~Ias performed, has a complete report of this 
project on file. 

B. Continuing projects: 

project W.U. 15. The llovements, Productivity and Management of Sage 
Grouse in Clark and Fremont Counties, Idaho. 

The field ~Iork of this project begun in 1952 except for brood counts 
during July, 1960, is complete. The final thesis will be ready in 
the late sununer of 1960. The project ~Ias planned to provide for a 
succession of four M.S. graduate students, each taking a phase of 
the research as well as continuing a common core of effort such as 
trapping, banding, and certain aspects of productivity. A certain 
amount of continuity to the several phases has been provided by 
the Unit Leader. A final report on the entire project will be 
written following the completion of the fourth thesis, 

The 1959 production of sage grouse in the two-county area ~las down 
about 19 percent over 1958. Sage grouse are quite vulnerable to 
unfavorable t~eather during the hatching period, The peak of the 
1959 hatch ~Ias betl-Ieen 11ay 24-30. During this period there were 
cold rains, snow and high lnnds, all of which contributed to early 
brood mortality and to delaying the arrival of the chicks into the 
Camas i1eadmlS and Shotgun Valley by one ~reek. All broods were 
aged into one week periods by comparing them to knowp aged, captive 
grouse chicks being raised in Idaho Falls by Dr. J. G. MCCue. 

In both 1958 and 1959 no ovary contained more than 30 ovulated fol­
licles. In 1959, 2.7 percent had not ovulated, as compared to 1.5 
percent in 1958. The average number of ovulated follicles per 
adult female in 1958 was 20, and for yearlings 10.6; in 1959 the 
average was '14.6 for adults and 8.6 in yearlings. The small dif­
ference in average number of ovulated follicles in yearling fe­
males between 1958 and 1959 would indicate that they are stimu-
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lated to a lesser level t han the adult females and in any one year 
no matter what the conditions, make only a single nesting attempt. 

22. 

The most sage grouse observed on any one day on the '~inter range in 
the Vicinity of Sage Junction (higl'n~ays U.S. 91 and Idaho 28) was 
about 1, 000 birds . The rough nature of the terrain made it impos­
sible to estimate the total numbers of sage grouse in the area on 
any one day . Because of late winter snowstorms sage grouse vTere 
two to three weeks later in their initial appearance on the Red 
Road strutting grounds in 1960. Earliest flocks are predominately 
males, both adult and yearlings. With the predominance of adult 
males over the subadult males the duration of occupancy of the 
strutting grounds was at a miniJ1lll.lTl . 

The reduction in surviving yearlings into the spring of 1960 re­
sulted in a change in strutting ground performance heretofore un­
recorded. The proportion of adults to yearlings vTas about 80 to 
20 on the strutting grounds. This resulted in abandonment of the 
strutting grounds t,~o to three weeks earlier than has been pre­
viously experienced. 

l-larked sage grouse showed an interstrutting ground movement as much 
as 3.3 miles with females more likely to move to other strutting 
grounds than males. 

A count of the males on strutting grounds 10 times during the peak 
of breeding activity gave little more accuracy on population trends 
than the standard three time run used by the Idaho Fish and Game 
Department. The technique of using the high count of males for 
three times serves as an adequate population trend tool providing 
all of the grounds Hi thin one strutting ground complex are used. 
Single or isolated strutting grounds are so variable from day to 
day as to be unreliable in prOViding population trend data. 

Brood count figures upon llhich to base hunting season recommeIXia­
tions are reliable until about the third week in July. After this 
time the individual brood structure breaks down and large multiple 
broods make their appearance ,dth two and often three hens attached. 

Project W.U. 18. Productivity of Ruffed Grouse on Idaho Forests . 

This project has been active during the past year in the Hork of 
DaVid Erickson, graduate student not on fellowship. Dr. Hungerford 
is project leader. 

Erickson ' s thesis project (W.U. l8c) is a study of the movement and 
dispersal of ruffed grouse on the University Experimental Forest. 
The trapping of grouse broods and mirror trapping of male grouse 
has been the main technique used. Birds have been baIXied aIXi 
tracked .. Tith plastic neckties to facilitate the observation of 
movements . 

Work on the hunter bag check and stUdy of wings and tails from this 
population was continued . 
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The data collected confirms much of the earlier work done on Project 
W.U. 1 and on former phases of .l .U. 18. The cover use pattern ~Ias 
SOllBWhat · different because of an abnormally vret August and septem­
ber followed by an unusually lnild ~Tinter. Harked birds confirmed 
the general directions of movement which had been worked out ear­
lier. 

Hunter returns of marked birds did not contribute as much informa­
tion as hoped. liN'enty-six percent of the marked birds Here returned 
in the hunter bag. This again points to the under harvest of the 
grouse population in this area of abundant cover. 

This phase of the project will be completed vTith a H.S. thesiS, 
Hhich is in preparation as too year ends. 

Project !oJ .U. 19. Ruffed Grouse Populations and Census Methods. 

This project was inactive during the year . It has been kept at a 
maintenance level in recent years ~lith a grouse census of the Flat 
Creek study area conducted every other year. No census was made in 
1959. 

Haintenance of the project vTaS attempted to correlate long-time 
population records with other projects such as ( • • U. 18 above. 

Project W.U . 23. 
Project W.U. 38. 

Food Habits and Productivity of White-Tailed Deer. 
The Effect of BrOt .. sing by Cattle and White-Tailed Deer 
on a Northern Idaho Forest Range. 

The data for these t.l0 projects are reported together. 

l1uch of the low elevation forest lands of northern Idaho are grazed 
during the summer by cattle and through tb= year bY"1hite-tailed 
deer. These forests have an understory dominated by shrubs. Good 
forage grasses are scarce. Because of too scarcity of grasses the 
cattle must utilize browse for the major part of their food supply, 
leading to a potential conflict with white-tailed deer, which sub­
sist almost entirely on browse. 

This study was conducted to determine the browse species rece~v~ng 
dual use by cattle and ~Thite-tailed deer; too extent of this use; 
and its effect on too vigor of the plants. The study was conducted 
in the Hatter Creek Deer Enclosure, an 800-acre vTildlife research 
area, administered by the Idaho Cooperative ,11ldlife Research Unit 
and on University of Idaho Forest lands adjacent to this enclosure . 
The area outside the enclosure is grazed by cattle from May 15 to 
October 15, and by 1'lhite-tailed deer throughout the year . 

The compOSition, summer use, and vigor of too vegetation on the 
study area , .. as saITl'led at 50 randomly located sites, 25 outside too 
enclosure and 25 inside. Vegetational composition .TaS sampled by 
the line interception method and by canopy coverage estimations. 
Utilization lias sanpled by counting all the browsed current annual 
stems present on a 48 square foot plot and estimating the percent­
age utilization of each species. 1'1-10 hundred of these plots were 
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used. The vigor of too browse species was determined by measuring 
the length of a sample of current annual stems. 

BrO'tlse species utilized by cattle in order of importance were: §l!!!­
phoricarpos rivularis, Spiraea betulifolia, Pgysocarpus malvaceus, 
Rosa spp . , Amelanchier alnifolia, Holodiscus discolor, Ceanothus san­
guIiieus and Lonicera utahensis . For Ilhite-tailed deer the important 
sUlJll1¥lr brouse species trere: Symphoricarpos rivularis, Ceanothus ~­
guineus, ~ spp . , Spiraea betulifolia, Pgysocarpus malvaceus , ~­
ciniwn IOOmbranacewn, AmelAnchier alnifolia, Philadelphus leldsii, am 
Holodiscus discolor . 

There was significantly heavier use (p.(, . 05) in the area used by 
deer and cattle on S,l'!IIPhoricarpos, Amelanchier, Pgysocarpus am ~­
discus . This increased use tlaS attributed to the cattle . Ceanothus 
appeared to be more heavily used in the area grazed only by white­
tailed deer , but the difference lias not significant at too 95 percent 
level . Two brmlse speCies, Pgysocarpus and Holodiscus, wre appar­
ently much more palatable to cattle than to white - tailed deer . No 
significant difference (p < . 05) ~IaS found bett,een t he mean stem 
lengths of the brOl'lse species i n t he t~lo areas; indicating that for 
this one year t here was no decline in the vigor of these species 
from dual use by cattle and deer . It was concluded that although 
the cattle were using many of the browse species also used by white­
tailed deer, this use had not decreased the food supply of the deer 
to too point tlhere they l,ere unable to survive a normal winter . 

Project !'1.U. 26. Salt as a Management Tool and Migration Studies on Elk 
in the Lower Sehlay Drainage of Idaho . 

The field Hork of too last segment of this study was completed in 
the spring of 1960. 

MovelOOnts of elk during too early spring followed closely the pat­
tern in other years. The advent of spring vegetation has a greater 
effect on elk movelOOnts than does the presence of artificial salt 
during this time of the year . Even during the late spring elk . lere 
more aburrlant on the areas supporting mostly grasses and sedges . 

The western third of the study area, on top of Coollrlater Ridge , is 
used by cattle during the sUlJll1¥lr. Elk occupy the entire top of 
the Coolwater Ridge and Round Top Mountain until cattle are trucked 
in for too sUlJll1¥lr . A definite dispersion of elk takes place as 
cattle spread out along the top of the Cooll,ater Ridge , and through­
out too sUlJll1¥lr most of the elk remain at elevations less than 5,000 
feet . In other portions of t he study area not used by cattle, elk 
occupy many of the highest mountain meadows. 

Elk concentrations on artificial salt grounds reached a peak during 
the third .reek in June . Salt grounds Hithin too areas supporting 
greater amounts of herbaceous succulence were used more heavily 
than in the areas predOminately shrubs. 

The use of t HO of the largest natural licks is illustrated in Table 
1. The nwnbers of elk utilizing these licks are conservative fig-
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ures, but are of sufficient magnitude to be indicative of the use be­
ing given to some 22 natural licks in the lower Selway-Lochsa area. 

Table 1. Numbers of elk observed at Stuart Hot Springs and Ballin­
ger Natural Licks, spring and SllI!lJmr, 1959. 

Date 

April 3 
April 14 
April 20 
April 29 

May 11 
l1ay 23 
Hay 30 

June 3 
June 16 
June 28 

July 13 
July 25 

August 19 

Stuart Hot SQ~ 

3 
13 
27 
68 

126 
141 
157 

150 
87 
65 

52 
13 

13 

Ballin~r 
of Elk 

0 
0 
0 
0 

6 
77 
77 

76 
60 
26 

59 
43 

13 

The pattern of use on 16 natural licks from June 3 to August 28, 
1959, is illustrated in Table 2. 

Table 2. Total numbers of elk observed at natural licks in the Sel­
way and Lochsa River drainages, June-August, 1959. 

Date 

June 3 
June 28 
July 13 
July 25 
August 5 
August 19 
August 28 

Number of Elk 

707 
630 
410 
233 
56 
80 
23 

The water in sixteen natural licks was analyzed by the U.S. Salinity 
Laboratory, Riverside, California. Sodium, calCium, magnesium, po­
taSSium, boron, chlorine and fluorine ~1Elre determined. Sodium var­
ied from 18 to 91 p.p.m. 1'lhile all other elements were in very much 
smaller concentrations. The only element 1'lhich appeared in abnor­
mal amounts in four of the licks was fluorine (6.08 to 6.46 p.p.m.). 
Although fluorine is a cumulative pOison in animals, it is question­
able that there is a deleterious effect upon the health of the elk 
because of the relatively short period of use of these natural licks. 
Most licks receiVing intense use by elk have sodium concentrations 
from ten to ninety-six times as much as calCium, magneSium, potas­
sium, chlorine or fluorine. 
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Elk ingest considerable quantities of soil at the artificial licks 
uhere craters tliO to four feet deep are made. Evidence of actual 
use of the soil at any of the natural licks is meager, hOlfever. 

Project W.U. 28. A Study of the Influence of Logging on Trout Streams 
in Northern Idaho. 

During the summer of 1959, the limnology of the four streams selec­
ted for this project was investigated four separate times. In ad­
dition, samples of fish uere taken for age and grOlfth studies. The 
stations selected for sampling and the techniques used are similar 
to those which were utilized in previous years . The laboratory 
analysis and tabulation of data collected has nm1 been completed 
and filed for future inclusion in a final report pending the com­
pletion of logging operations. 

Project W.U. 36. Plant Succession and Utilization by Livestock and Big 
Ga'116 in a Sand Dune Region in Fremont County, Idaho. 

The first segment of this study lvas completed during the year. The 
emphasis on the initial study was on plant succession on the sta­
bilized dune sand. 

The principal species in the pioneer type are Psoralea lanceolata 
and Elymus flavescens, l'1ith a scattering of C¥esothamnUS nauseosus, 
~ canescens and Eriogonum deflexum on the evel sites ana 
Oenothera pallida and Eriogonum dendroides on the ridges . The pio­
neer type is characterized by 101-1 total vegetation caver, few spe­
Cies, slight litter accumulation and much bare sand. This type 
extended up to three hundred feet behind dunes. The dominant 
pioneer species are unpalatable to livestock and big game. Because 
of the open grOlfth, the type is little affected ,by fire. 

A second distinct type is characterized as a Chrysothamnus, Elymus 
Psoralea COmmunity. Distribution of Chrysothamnus nauseosus was 
quite uniform, ldth a standard error of the JOOan of 14 percent. 
This type varied from one hundred to seven hundred feet in depth 
beyond the pioneer type. Chrysothamnus nauseosus is palatable to 
sheep and big game animals and therefore has some economic value 
beyond being a sand stabilizer. 

A third type is characterized by the appearance of Purshia tridentata. 
Bitterbrush appears in quantity, on stabilized sand after fifty to 
sixty years . It covered 58 percent of the level sand. It replaces 
much of the rabbitbrush. Sand rye grass is either missing or in 
trace amounts, and Psoralea was present in trace amounts on level 
sites and up to 7 percent on sand ridges. Fire has altered this type 
in many areas. 

A fourth type, Purshia-Artemisia-Prunus community, extends to the 
southwest as far as the sand deposits remain contiguous. Big sage 
enters the type at about 1,200 feet behind the rear of the active 
dunes, at ~1hich point the sand ~1Ould be about five hundred years 
old. Chokecherry comes in about the saJOO tiJOO as sagebrush. Like 
bitterbrush, once chokecherry becoJOOs established on dune sand it 



.-, 

.- - ---" . 
, ',-

. ," 

--------'-- " 

, . 
. ')' 

'-

\ '" \ . .... 
. 1_, 

. , 



27. 

remains indefinitely unless disturbed. By seven hundred yeaxs very 
little sagebrush remains on deep sand, and the vegetation is domi­
nantly bitterbrush and chokecherry_ Since sagebrush is lacking, 
almost without exception, on sand over a thousand years old, its 
disappearance on old sand seems to be a part of the natural succes­
sion rather than having been caused by disturbance. The grasses and 
forbs, particularly balsam root, are valuable sheep forage. 

The Purshia-Prunua type is extensive and valuable for both sheep and 
big game. Bitterbrush coverage varied from 43 to 67 percent and 
plants on the older sand are much spread out by layering. Grass oc­
cupies the space between bitterbrush plants. 

Two types, the Purshia-Bunchgrass community and the Old Field Bunch­
grass community, consist laxgely of needle grass (SUpa comata), 
Idaho fescue (Festuca idahoensis) and blue bunch wheatgrass (~­
~ spicatum). By fax t he most dominant species was needlegrass. 

Total unavailable, and available moisture belO1'1 a depth of one foot 
was compaxed in sand and native soil during the dry paxt of the sum­
mer. Results showed there ~las no available water present in any of 
the native soil samples, even though moisture was higher than in 
saOO. Total moisture uas low in sand, but the level of unavaila­
bility was even lower, and some Hater Has available to plants in 
everyone of the samples tested. This probably explains the greater 
vegetational grrnfth, aOO the presence of chokecherry and dense bit­
terbrush, on stabilized sand as compared to adjacent native soil. 

Project w.u. 40. Chaxacteristics and Structure of Eaxly and Late Spawn­
ing Runs of Chum Salmon, Oncorhynchus ~ (Walbaum), 
in Streams of Prince William Sound, Alaska. 

The commercial fishery in Prince William Sound is primarily depen­
dent upon pink salmon, Oncorhynchus gorbuschua (' /albaum), and to a 
lesser degree, chum salmon, Oncorhynchus keta. During the course 
of pink salmon studies in this area both the Bureau of Commercial 
Fisheries and the Fisheries Research Institute of the University of 
Washington have observed and recorded the distribution and timing 
of some chum salmon spa.ming runs, but this information is far from 
complete. A limited program of sampling the commercial catch for 
size and age composition was accomplished by the Bureau of Commer­
cial Fisheries in 1958. Three age classes were established by this 
study and intra-seasonal vaxiations in the occurrence of these age 
classes were found to exist. 

In order that a commercial fishery for chum salmon may be regulated 
properly, more of the life history of this species in Prince Wil­
liam must be known. 

During 1959 the commercial fishery for pink salmon and chum salmon 
in Prince William Sound Has closed. This closure provided an oppor­
tUnity to accomplish a sampling study with the entire run of chum 
salmon on the Spal.,ning grounds. 

Each stream was Visited at approx1mate;t,y ten-da.y intervals. At 
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each Visit observations were made regarding the relative magnitude 
of the run, proportionate use of the intertidal area, stage of 
spawning, and sex ratios on riffles. Length and scale sanples were 
collected from dead fish only. 

Early and late streams at the head of Sheep Bay (FWS NOS. 11 and 12) 
were selected for intensive study which included the acquirement of 
data on fecundity, order of occupancy and duration of life in fresh 
water by means of tagging in the estuaries, temperatures, stream 
level fluctuation, pH, and stream bed classification. 

The conclusions attained from this study have been extracted from 
a Master's thesis and are presented herewith: 

1. Bimodality in the occurrence of spawners took place in four 
early run streams. The second run corresponded with the time 
of entry in late run streams. 

2. Bimodality in the occurrence of spawners took place in three 
clear streams at the head of Port Fidalgo. The other streams 
at the head of Port Fidalgo contained glacial silt and high 
llater until the first part of September when their volume of 
flow were much reduced and their waters cleared. Chum salmon 
did not enter these streams in appreciable numbers until this 
change of volume and turbidity took place. 

3. Sex ratios determined throughout the season by riffle counts 
indicated a preponderance of males. Sex ratios within age 
classes were also unequal. Males were predominate in Age Class 
TIl l1hile an excess of females over males occurred in Age Claa­
ses IV and V. 

4. The percentage age class cOll¥losition on comparable occasions 
varied between streams. 

S. lntraseasonal variation in age classes was found to occur. Gen­
erally, older fish were more abundant in the early runs while 
younger fish became increasingly 1'lUI1V3rous in the later runs. 

6. The length frequency distribution for males exhibited positive 
skewness while that for females was negatively skewed, i .e. the 
mode of the males occurred at a shorter length than that of the 
females. 

7. ~an length for males and females within age classes varied be. 
tween streams . 

8. Intraseasonal variation in mean length for males and females 
within age classes was found to occur. 

9. An analysis of variance of circuli counts between the focus and 
the first annulus resulted in mean squares for streams and age 
classes that were highly significant. 

10 • . An analysis of variance of the distance betloleen the focus and. 
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the first annulus resulted in the mean square for age classes be­
ing hig~ significant. 

ll. Tagging studies indicated that the length of life of adult male 
chum salmon after their entry into a spawning stream (Sheep Ba;y 
12) is approximately two weeks. 

12. The fecUIXiity sanq>les were subject to a known bias in time of 
eanq>ling. 

This study was made possible by the United states Fish and Wildlife 
Service, Bureau of Commercial Fisheries, in conjunction with the 
Gulf of Alaska Salmon Investigations and was undertaken as part of 
a broader research program--Chwn Salmon Studies in Prince William 
SoUIXi. This program was UIXier the immediate superviSion of Mr. F. 
V~ Thorsteinson, Supervisory Fishery Research Biologist. 

Project W.U. 42. Life History of the Salmon River Cutthroat Trout. 

Up until the recent increase in air traffiC, the Middle Fork of the 
Salmon River has been comparatively inaccessible to the sportsman 
and the trout population has been Virtually untouched. Each year 
there has been an increase in tIE number of commercial boat trips 
dOlm the river and a corresponding increase in fishing pressure. 
The investigator was hired by the Idaho Department of Fish and Game 
to study the trout population in the l1iddle Fork of the Salmon Ri­
ver while it was still in a natural and Virtually undepleted state. 
The information from this study should be of great help in managing 
the Middle Fork trout fishery in the future, as well as providing 
fundamental information on tIE life history, especially migration. 
of cutthroat trout. 

TIE prinCipal objectives of the study are as follows: 

1. To deterndne the mortality factors acting upon the trout popula­
tions and tIE relative importance of each. 

2. To determine the present distribution, migration pattern, and 
spawning areas of the cutthroat trout population. 

3. To deterndne the age and rate of growth of the trout harvested 
from the river. 

4. To obtain some maasure of the harvest and fishing pressure. 

The investigator pursued an extensive tagging program during the sum­
mar months of 1959 in which 669 cutthroat trout were tagged and re­
leased as well as 205 rainb~r and 231 dolly varden trout. Lengths 
and weights were taken on most fish tagged and numerous scale sanq>les 
were procured for later analysis. 

A voluntary creel census, which was established on the Middle Fork 
of the Salmon River, was undertaken in cooperation .. rith resorts and 
commercial boat operators. The investigator will continue field 
,,,ork in the project area in February, 1960. 
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Thanks are due the I daho Department of Fish and. Ga.1I3 for their co­
operation in permitting the material collected on this study to be 
utilized in a i'laster's thesis. 

Project w.u. 43. A Limnological Survey of the Bacblater of the LOlrer 
St. Joe River, Idaho. 

Although mallJ' limnological and fishery surveys have been made, very 
little work has been done on bacb later areas transitional between 
lakes and rivers. Studies of such backwater areas could produce in­
formation concerning successional sequence of fish species and food 
organisms from a lake to a river environment. 

The lower st. Joe River provides an excellent area for this type of 
limnological study . Since t he construction of Post Falls Dam, the 
~later level in Lake Coeur d'Alene lfas raised, producing a backwater 
area in the lower St . Joe River. 

PhySical, chemical and biological measurements were taken in early 
spring, 1960, and are continuing throughout the year. Changes in 
relative abundance of fish species are being determined by gill net­
ting. For san~ling purposes, nine stations have been selected along 
the backwater. These stations be gin at t he outlet of Coeur d'Alene 
Lake and terminate about thirty miles upstream where the fast lfater 
of the St. Joe River enters the backwater. 

The results of this study should be valuable for establishing fish 
management programs on this and similar areas. The objectives of 
this project are as foll~ls: 

1. To determine physical and chemical characteristics of the back­
water. 

2. To ascertain the general productivity of the backwater luth spe­
cial reference to fish-food organiSms. 

3. To determine the successional sequence and relative abundance of 
fish species am food organisms from a lake to a river environ­
J12nt. 
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SU11!-lARY OF F. W. R. EXPERIMENl' STATION PROJECTS 1959-1960 



'. 

: .. 

. : 
1.1' . 

'. 

'! 

'T 

. ' . ' . 

..... 

, . 
/: .. -' 

. ". 'r. . 

. .. 
1 ( .. . . 

, . . ' 
., 

.. ,. • • '.! . 

'~ . C ,. 

'. 

.. 

. . 
. " 

" " • L' 

• L. 



32. 

No. Title StarteCl Present Status Personnel 

m· WILDLIFE ~ FISHERIES i1ANAGEI£m' 

w.u. 15 Study of Sage ·Grouse 1952 Cont. Active Dalke,Schlatterer 
W.U. 18 Productivity of Ruffed Grouse 1952 Cont. Active Hungerford 
W.U. 19 Ruffed Grouse Population Study 1951 Cont .• Inactive Hungerford 
W.U. 23 Food Habits & Productivity of 

White-Tailed Deer 1952 cont. Active Hungerford 
• W.U. 26 Salt in Elk l'lanagenent, Selway 

Area 1955 Cont. Active Dalke, Williams 
w.u. 28 Influence of Logging on Trout 

Streams in Northern Idaho 1955 Cont. Active MacPhee 
W.U. 33 Poatlarval Developnent & Diet 

of Largescale Sucker 1957 C~leted MacPhee 
W.U. J4 Bear Lake Fisheries Investiga-

tion 1957 Co~leted MacPhee 
W.U. )6 Plant Succession & Utilization 

by Livestock and Big (Jane, fre-
mont County 1958 Co~leted Dalke, Chadtdck 

W.U. )8 BrOilsing Co~eti tion Bettreen Hungerford, 
Cattle & White-Tailed Deer 1958 Completed Thilenius 

w .• u .. 40 Characteristics & Structure of 
Chum Salmon Spawning Runs 1959 Completed Helle 

W.U. 42 Life History of Salmon River 
Cutthroat Trout 1959 New MacPhee , Mallet 

W.U. 43 Limnological Survey of Backwa-
ter of Lm-rer St. Joe River 1960 Nell MacPhee. Davis 
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PUBLICATIONS 

I. Technical Publications 

Frazier, G. D. Small non-industrial forest owners in northern Idaho. 
Idaho Agric. Exp. Sta. Bull. No. 317. March 1960. 31 pp. 

Jones, R. E. ActiVities of t he magpie during the breeding period in 
southern Idaho. Northwest Science 34(1):18-25. Feb. 1960. 

HacPhee, Craig. Postlarval developrent arxi diet of the largescale 
sucker, Catostomus macrocheilus, in Idaho. Copeia 2:119-125. 
1960. 

NcI.ean, A. and E. W. Tisdale. Chemical compositions of native for­
age plants in British Columbia in relation to grazing practices. 
Canada Jour. Plant Science 40:405-423. April, 1960. 

Olson, D. S. Identifi cation of c oniferous seedlings in the northern 
Rocky llountains. FHR Sta. Researc i1 Note #15, Aug. 1959. 4 pp. 

Olson, D. S. and Dale Arnold. Skidding entire cedar trees to a laOO­
ing for pole making as a reans of reducing the fire hazard. 
FWR Sta. Research Note #16, August 1959. 7 pp. 

Robel, R. J. 
counts. 

Det ermining elk movements through periodic aerial 
Jour. Wildlife 11gt. 24(1):103-105. January, 1960. 

Sharp, L. A. and W. F. Barr. Preliminary investigations of harves­
ter ants on southern Idaho rangelands. Jour. Range l-lgt. 13(3): 
131-135. May, 1960. 

II. Graduate Theses (~June, 1960) 

Chadwick, H. W. Plant succession and big gare winter movements arxi 
feeding habits in a sand dune area in Fremont County, Idaho. 

Crawford, J. E. The movenents, productivity aOO managenent of sage 
grouse in Clark and Fremont Counties, Idaho. 

Helle, J. H. Characteristics and structure of early and late spawn­
ing runs of chum salmon (Oncorgynchus keta Walbaum) in streams 
of Prince vlilliam SouOO, Alaska. 

Helle, Joseph. Results of a five-year grazing study on a crested 
wheatgrass seeding in southern Idaho. 

Martinsen, C. F. The effects of sumner utilization of bitterbrush 
in north-central Washington. 

Thilenius, J. F. Forage utilization by cat tIe and Hhi te-tailed deer 
on a northern Idaho forest range. 

Tipple, N. E. Contributions of log sorting and production program.-
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IId.ng to lumber marketing. 

W1Mle, L. C. An investigation of the ecology of six perennial na­
tive species of thB sal~esert shrub type in sOll.thBrn Idaho. 

In. HiscellanaOl1s Publications 

Robel, R. J. Selway elk migrations. Idaho Wildlife ReView 12(2)1 
3-4~ 1959. 

Tisdale, E. W. Book ReView of "Grass ProductiVity" by Anire VOisin. 
Northwest Science 34(1)139-40. February 1960. 

Wohletz, Ernest. Umerstanding of problems of forest conservation. 
(Panel Chairman and speaker). Proceedings 50th Western For- ' 
estry Conference, Spokane, Wash. September 1959. pp. ~7 • 
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APPENDIX!. F. W. R. EXPERI?£Nl' STATION STAFF 1959-1960 

I. Regular ~ Members 

Ernest Wohletz, Director and Professor (Forest Management) 
E. W. Tisdale, Associate Director and Professor (Range Hanagement) 
E. C. Clark, Associate Professor (Forest Entomolo8Y') 
P. D. Dalke, Leader, Cooperative Wildlife Research Unit and Profes-

sor (Wildlife 11a.nagement) 
M. ,E. Deters, Professor (Forest ManagelTl9nt) 
tlinoru Hironaka, Assistant Range Ecologist 
A. D. Hofstrand, Instructor (Wood Utilization) 
J. P. Howe, Assistant Professor (Wood Utilization) 
K. E. Hungerford, Professor (Wildlife Management) 
L. L. ,Inman, Assistant Professor (Forest Genetics) 
F. D. Johnson, Assistant Professor (Forest Management) 
Howard Loewenstein, AsSistant Professor (Forest Management) 
Craig MacPhee, Assistant Professor (Fishery J1anagement) 
D. S. Olson, Research Silviculturist 
Arthur Partridge, Assistant Professor (Forest J1anagement) 
F. H. Pitkin, Nurseryman and Instructor 
R. H. Seale, Associate Professor (Forest Management) 
L. A. Sharp, Associate Professor (Range Management) 
A. W. Slipp, Assistant Professor (Forest Pathology) 
E. L. Williams, Assistant Forest EconOmist, Jr. 

II. Research Fellows 

H. W. Chadwick--Wildlife Management 
S. P. Davis--Fishery Management 
E. E. Farmer--Forest Management 
Joseph Helle--Range Management 
T. H. Heller--Range l1anagement 
J. L. 'Mallet-Fishery Management 
Edward Schlatterer--Wildli!e Hanagement 
J. F. Thilenius--Wildlife Management 
N. E. Tipple--Wood Utilization 
Thomas Williams--Wildlife Management 
D. L. Williamson--Forest Entomology 
L. C. Windle--Range }lanagement 
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APPENDIX!. SOURCES OF RESEARCH FUNDS AND GrHER SUPP<RT 1959-1960 

1. University of Idaho, Forest, Wildlife and Range Experiment Sta­
tion. Projects in Forest Management. Range Hanagement and Wood 
Utilization. 

2. University of Idaho, Special Research Funds. Projects S.R. n-o, 
24, 27-0, 27-D, 54, 55, 63, 65 and 70 • 

3. Idaho State Fish and Game Department. Regular support for the 
Wildlife Research Unit. 

4. · Idaho State Department of Forestry. Partial support for Forest 
Genetics Project •. 

5. · Potlatch Forests, Inc. Potlatch Research Fellowship and a spe­
cial grant for Project s.R.· 54 (Forest Site Influences on Wood 
Properties of Inland Douglas-Fir). 

6.. United States &1reau of Land Managemsnt. Funds for Project E.S.·· 
15 (Halogeton), plus facilities and manpower for Point Springs 
Grazing Study, and E.S. 8 (Ecology and Control of Medusa Head.). ', 

7.· Southern Idaho Forestry Association. Partial support for Forest 
Genetics Project. 

8. United States Bureau of Sport Fisheries and Wildlife • . Regular 
tunds for Wildlife Research Unit. 

9. United States Forest Service. · Office space (Boise Research Cen­
ter), field living accOllllllodations, and llI1IIIBrous other facili­
ties. 

10. United States Departmsnt of Agriculture. Funds fran Regional 
Research Projects WM-42, w-25 and w-)4.* 

n. Wildlife Managemsnt Institute. · FUnds for wildlife research. · 

* Funds received through cooperation of Agricultural Experiment 
Station, University of Idaho. 
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