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INl'RCDUCTION 

The research program continued to develop well, ,lith 
41 projects active during the year. Four of these 
I-Tere ne1i investigations, ~Thile 6 projects lrere com
pleted. 

The Station Staff Has increased to 19 during the 
year by the temporary appointment of Mr. James HOlf
land to fill the vacancy in Forest Recreation. A 
permanent replacement for this position has since 
been obtained. 

Fourteen Research FellOl-TS ,Tere on appointment during 
the year. Eight completed their Hork and received 
degrees in June, 1963. 

Support for research in the form of funds, facilities 
am other assistance 11as received from many sources. 
A list of contributors is presented in Appendix B 

1. 

of this report. No nBl'T major source of support 
developed during the year, but federal legislation 
recently passed may provide fums in 1963-64 for 
projects urxier the Mclntire-Stinnis Cooperative 
Forestry Research Bill, and for support of a Fisheries 
Research Unit cCl!ll'arable to the present Cooperative 
\'/ildlife Research Unit. 

Eleven technical publications, eight theses and 
3 miscellaneous items I'Tere published during the year. 

f.~ I · .....r j I 

( J " VJ. LU') ' .vJ"j( , 
E. H. Tisdale, Associate Dir.ector 
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WORK ACCOMPLISHHENTS 2. 

I; Forest Management and Utilization 

Project E.S. 2. \fuite Pine Blister Rust. 

Records are being cOJlllared as they. are found and sorted, but work has 
proceeded slowly because of the COJllllex mass of data ahd laCk of 
adequately trained help. No new findings are reported. 

Project E.S~ 6. Idaho Tree Diseases and Defects. 

Seven new records of diseases and defect were notbd. These include 
Fomes laricis on cedar, Daldinia concentrica on Ailanthus altissima.,.· 
Polyporus montanus on western white pine, Poria obliqua on alder and. 
birch, Valsa abietis on subalpine fir, and a specimen of POlyporus 

. ··-:·.n __ .elisi:i". A manuscript, describing these, is being prepared. -

Project E.S. 20. Mortality of Young \vestern IVhite Pine (Pole Blight). 

This project is on a maintenance basis until field plot data are 
more cOlllplete. No plot examinations ~rere made duhng the 1962 season. 

Project E.S. 20a. The Study of l'\Ycorrhizae of Idaho Conifers. 

Species enphasis was changed from western white pine to lodgepole pine. 
The three principal reasons for this change are: 

1. Trials ~Jith lodgepole pine, made this year, indicated that 
good germination, gr~Tth and nt!corrhizaJl. syntheses, were possible with 
this species. 

2. There are two distinct morphological types o£ lodgepole pine 
in Idaho. These occur on distinctly dissimilar habitats and are 
geographically widely separated, tlms the exploration of ecotypic and 
genotypic variation both with I1\Ycorrhizal. fungi and. the trees is en
hanced. 
, 3~ EKtensive collections of higher fungi have been made b.Y 

University of Idaho and University of Michigan I1\Ycologists in the pro
posed study areas. Access to this information will be -a great ilid since 
tnaI:\Y new. or unrecorded species of fungi occur in Id.aho~ FurthermOre, 
some of these are Boletes of an interesting species cOJllllex involVing 
Mllus americanus/~ibericu~kaniksuensis-the former an undescribed 
Species. 

Trials ~lere made ~Ji th lodgepole pine from two seed sources: Heaven t s 
Gate on the Nez Perce and Stanley Lake on the Challis National Forests, 
Three species of lodg~pole-a5sociated Boletes formed typical 
corralloi d ectotrophic I1\Ycorrhizae: Mllus sibericus r . £. brevipes 
and £. granulatu~. 
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Continuation of work on western llhite pins revealed limited 
lI\VCorrhizal formation on 2l year seedlings in a vermiculite 
medium. These seedlings were about three inches high, ba.cUy 
malformed but of healthy color. Inoculation was by the agar 
block method after seedling establishment. The fungus involved 
was Suillus subluteus, our most consistent performer lrith white 
pine. Some "IYcorrhizal development took place, presumab4r ear~, 
but it was confined to, the upper t inch along the main root axis. 
There l"!aS no development belOll this point, klthough there was a 
total of several feet of roots coiled around the bottom of the 
flask. This seems to indicate one of two things: either a 
favorable moisture/air balance was achieved on4' at this level 
or the fungi could not grOll satisfactori4r in this medium. 
Previous tests shQ1.T that the latter is not the case, thus the 
problem of aeration appears to again be the culprit. This con
firms to some degree suspicions expressed several years ago when 
a change was made from vermiculite to sponge-rock. A nelT material, 
acrylic plastic beads, is an exIellent rooting observation mediUl1l 
for young Douglas-fir seedlings; this will be tried, if pOSsible, 
next year. 

1. Bloomberg, \i. J. 1963. A translucent rooting medium for the 
observation of Douglas-fir seedling roots. Plant Disease 
Reporter 47:455-58. 

Project E.S. 23. Marketing Practices and Prices. 

This project terminated at the close of this fiscal year. A manu
script entitled "The Northern Idaho Salllllilling Industry" has been 
prepared for publication in 1963. 

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

The i'orest genetics and tree improvement program of the University of 
Idaho is conducted in cooperation ldth private lTood-using industries 
and federal and state forestry agenCies, viz.: Southern Idaho Forestry 
ASSOCiation, Idaho State Forestry Department, U.S. Bureau of Land 
Management; and U. S. Forest Service. 

Controlled pollinations and seilings were made this year between , 
individual trees of characteristic tree forms; Progenies of selected 
trees raised in 1961 Hete ready fdr field testing (2..()}; They were 
outplanted in two experimenta1 plAntatiohs~ (1) an 8,Jreplicate 
plantation at the University Forest (MeadOH Creek, Plantation 1163-2), 
and (2) a similar but larger 8-replicate plantation at Heyburn Park 
(Plantation /163-3). The #63-3 plantation was made through the 
cooperation of the Idaho State Forestry Department. (SR #77) 
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To broaden the basis of selection for tree improvement purposes, 
57 additional stands of phenotypically desirable trees were located. 
Seeds from the 10 best trees from each stand. ~rere collected by 
cooperators. The cones Here kiln dried by Mr. George Crookbam am 
seeds ~rere extracted and measured at the University and raised at 
the Lucky Peak Nursery of the U.S. Forest Service. 

The University received from Dr. J. \v. Wright of Mlchigan State 
University, a set of pomerosa pine seedlings raised from Callahan's 
seed collection, and also a complete set of Schoenike's collection of 
jack pine seeds (University of Minnesota, 90 sources). The under
standing of geographic variation and pqrulation structure of a tree 
species is fundamental to forESt genetics and tree improvement studies. 
The Michigan seedlings (45 sources) together with a number of other 
accumulated sources formed the 157 seed source pomerosG pine provenance 
study (HeYburn Park, Experimental Plantation #6?rl). The jack pine 
seeds were raised by Dr. Duffield of Nisquallis Forest Nursery. - They 
are valuable materials for ecotypic study and. interspecific crosses. 

Forest genetics research at the University includes ~10 problems 
studied by Ph. D. candidates in residence: (1) A study on the 
variation of juvenile foliage characters of jack pine (Pinus 
banksiana)" by Donald Copes, a National Defense Fellow, and (2) 
Genetic variation of tracheid characters of Western red cedar 
(ThUja plicata) by James Crooks. The red cedar study is supported 
by a U. S. Forest Service grant. 

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

This project received little attention during the year, largely be
cause a lack of adequate greenhouse facilities precluded more than 
preliminary Hork on studies concerning nutrient requirements of the 
speCies and short term nutrient uptake by seedlings planted on 
soils from sites supporting stands of various site indexes. \Vith the 
compl!stion of the new forestry greenhouse, Hork should be accelerated. 
during the cOming fiscal year. 

In October, 1962, foliage ,ras samp:J.ed from l-rhite pine growing on an 
area of high site index (Lacey Creek) arrl one nearby .rhich had a 
lower potential (Charlie Creek). The trees sanpled were as rrru.ch as 
135 feet in height, arrl the foliage ~~s collected by shooting down 
branches from the upper crOl-m. Analysis revealed very little 
difference in nutrient content of needles from the t.ro sites. 
Nitrogen percentage l-ras 1.32 at Lacey Creek, phosphorus, 0.16 arrl 
potass:i,.um, 0.66. At Charlie Creek the percentages were 1.27, 0.14, 
and 0.66. It appears that some factor other than content of these 
three major elements ,ras responsible for grOlrth differences ori 
these sites. -
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Project E. s. 28. Nursery Soil Fertility Studies. 

This project ~)'aS inactive during the fiscal year 1962-63. 

Project E.S. 33. Robinia Root Slip Cause and Control. 

FUsarium sp.,. plus rough handling, predispose seedlings to this 
root decay. Crushed or bruised roots deteriorate in less than 
one month of storage. Washing prior to storage, maintenance of a 
high pH, and/or phytoactin dips relieve some losses. A manuscript 
describing recent findings is being prepared. 

Project E. S~ 35 0 A GrOt-rth-Quali ty Study of Western Redcedar. 

During the fisc:J.l y <l::r 1962- 63 the cooperative U.S. Forest Service. 
University of Idaho,. W'9stern Rei Ced3.I' Stud.y progressed as follows: 

1. A subject for the thesis research ~)'as chosen and a work 
plan, entitled, "Natural Variation in Tangential Tracheid Diameter 
in Inland Western Red cede.r (Tht<j a plicata-, D. Donn.)" was prepared. 

2. In the field 15 experimental plots were established and 
10 invre;r.ent cores (11 mm in diam.) ~rere obtained per plot. 

3. The age of each tree was determined in the laboratory. 

4. Presently, each core is being measured in the laboratory 
for number of cells in a tangential r~l 0.5 nun long arid for ring 
width. Forty-five ages conunon to all cores are being measured. 
The laboratory ~Tork was approximately one-third completed by the 
end of the fiscal year. 

5. Plans Here made to have the data processed by the 
Statistical Services Center, University of Idaho. An analysis 
of covoriance ~li..11 be used ., 

Project E. s. 36. The Effect of Mineral Nutrition on the Drought Resistance 
of Ponderosa Pine. 

i'lork on the ponderosa pine seedling drought resistance project in
cluded a greenhouse experiment and the establishment of field study 
plots. 

In the greenhouse ponderosa pine seedlings Here transplanted to 
~leighed pots of Hhl t'3 silica sa.nd. The pots of seedlings were then 

\ 
\ 
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· 6. 
diVided into four treatments which were subirrigated with a nutrient 
solution in metal pans holding eight pots each, and four treatments 
in which the nutrient solution ~/aS applied to the upper surface of 
the sani. The latter treatments contained tl-10 pots each. 

Treatments in the pans included a control which ~/aS supplied with 
100 ppm nitrogen ani 78 ppm potassium, a high nitrogen treatment 
with 350 ppm nitrogen, a high potassium treatment with 313 ppm 
potassium and a triple control treatment in lIDl.ch the entire 1'IIltrient 
solution was three times as concentrated as the control. 

Treatments which t18re irrigated from the surface included a high 
nitrogen ~1ith 460 ppm nitrogen, low nitrogen l'lith 35 ppm nitrogen, 
high potassium with 450 ppm potassium, ani low potassium tlith 20 
ppm potassium. 

Chlorophyll stability analysis iniicated that there may be some 
difference in the drought resistance of the seedlings grOlm on 
different levels of nutrients, but the results have not been 
analyzed statistically as yet. 

Field plots were established on a clearcut lodgepole pine site 
near Islani Park, Idaho. Fifteen treatments were replicated four 
times. Two of the replicates consisted of 40 seed spot plantings of 
ponierosa pirie seed ani two contained 20 transplanted ponierosa 
pine seedlihgs ~ - 1 -, -

The treatments included canbinations of three levelS of nitrogen, 
phosphOrus, ani potassium fertilization. Sertilizer ~/aS applied to 
the soil surface in the spring. 

A severe frost during the hst part of June c/lused high mortality 
in the seedlings which ~18re just emerging from the planted se!ld. 
Two-year surVival on these plots ~lill be meaSured, ani foliage will 
be analyzed for chlorophyll stability ani nutrient content. Seed
ling dry Weight ani root growth l-n. U also be measured. 

Project E.S. 37. Direct Seeding of Coniferous Species. 

Renewed ihterest irl direbt. seeding as ah aid to reforestation, 
coupled w.i.th many past failures of this method both in the northern 
Rockies ani elsewhere, prOllilted this investigation; Result.s of 
earlier l-1ork teni to be extremely erratiC, ani thus the spOradic 
successes l-Thich were achieved in the region do not allow conclusions 
regarding effective techniques to be drawn 1-lith a.rry confidence. The 
vagaries of climate, uncertain quality of seed, changing numbers of 
rodents ani birds, ani cOllillexity of soil and topographic factors 
on wildlanis are but some of the factors contributing to the diffi
culty of interpreting direct seeding experiments. The present study 
is being coniucted with close observation ani measurement of I1I&IV of 
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the factors involved. It is hoped, therefore, that the reasons 
for failures am success.es can be clearly determined and techniques 
promising better survival than heretofore can be devised. 

One of the direct seeding experiments initiated in the fall of 
]961 is described below. The plots were located on the west slope of 
an area subjected to a controlled burn in the fall of 1960 by the 
Inlam ~ire Paper Company. Just prior to seeding in the fall of 
1961, one section '18.S reburned and cultivated; another was burned 
but uncultivated. Eight hundred seeds each (8 replicates, 100 seeds 
per replicate) of ponderosa pine, Douglas-fir, grand fir, and cedar 
were drilled in r01·TS on each section. During the spring of 1962 
duplicates of these fall plots Here seeded. Gypsum blocks <rere 
placed at soil depths of 3 and 8 inches to record soil moisture, 
stakes streaked with temperature-indicating chemicals were installed 
to record the range of temperatures reached just above the groum 
surface of each of the four main sections, and a rain gauge, 
b;ygrothermograph, and evaporometer were placed on the site . 

Weekly readings ~Tere taken ui th all these devices from June 20 until 
September 25, 1962. Beginning May 14 and continuing through June 24, 
.18.ekly examinations were made of seedling emergence . Those seeds 
germinating each week were staked with a different colored tooth
pick ani counts of those surviving at the end of the growing season 
were made on September 26. Total germination ani survival .rere then 
tallied for each speCies, seeding season, and kim of ground prepara
tion. A separate statistical evaluation was made for these germina
tion and survival totals. 

The greatest germination carne, in almost all instances, during the 
week ending May 31, whether or not the seed ~18.s planted in the fall 
or spring. From the standpoint of survival, however, time of 
emergence appeared to have little effect. The percentage of late 
germinating seeds which survived into fall '18.S similar to that 
fourrl for those germinating the vTeek ending May 311 

In the interest of brevity, only the analysis of variance for 
survival ~Til1 be presented and discussed below. The germination 
analysis will be mentioned only uhen results differed significantly 
from those foum for survival. 

Analysis of Variance 
Survival 

df ss rna f 

Season 1 56 56 5.27* 
Prep .. 1 58 58 5.4~ 
Season x Prep. 1 172 172 16.2** 
Reps. 7 95 13.6 h3 
Species 3 ]. • .694 564 . 6 53.2** 

1 
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8. 
~. x Season 3 2.01 67 6.JlHl-
Sp. X Prep. 3 147 49 4.~ 
Sp. x Season x Prep. 3 312 104 9.811* 
Pooled Error 105 1;..115 10 .6 
Total 127 3~850 

Duncan I S New Multiple Range Test v/as employed to detect just where the 
significant differences revealed by the analysis of variance lay. 
Some of the pertinent information gleaned from the analysis of variance 
and multiple range test are: 

1. Fall seeding produced significantly higher survival than spring 
seeding . 

2. In total, burning plus cultivation produced significantly 
better survival than burning alone . No significant differences 
in germination occurred betueen the tuo methods of preparation. 

3. Considering the interaction bet'Jeen season of seeding am 
method of ground preparation, burning alone, fol101·led by fall 
seeding produced the best results . 

4. The sum total of ponderosa pine survival .-TaS significantly 
better than the other species studied. In turn, Douglas-fir 
was significantly better than grand fir, and gram fir 
significantly better than cedar . 

5. Considering the interaction between species and season, 
ponderosa pine planted in the spring produced significantly 
higher survival. From the standpoint of germination, however, 
Douglas-fir planted in the fall vras significantly better than 
all others. 

6. Considering the interaction betvleen species and method of 
ground preparation,. ponderosa pine seeded on burned am 
cultivated land produced significantly higher survival. 

7. Considering the interaction between species, season, and method 
of ground preparation, ponderosa pine, planted in the spring 
on burned and cultivated land, produced significantly higher 
than all other treatments. 

It must be remembered that these results, rThile revealing much of 
interest, do not tell the final story. In other situations and in 
other seasons, other patterns of survival may be found. To this end 
such direct seeding experiment!? are being carried fonrard in a variety 
of locations from year to yea:r'L 

To be kept in mind; also, is the tact that good survival after the 
first grOl·Ting season does not always indicate success~ Frost 
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heaving and rodent damage the fol101dng winter, for example, 
can severly decimate the area. Changes of this nature have been 
noted in the experiment described above and lIhen evaluated arv 
significant changes ,·lill be reported. 

Project S.R. 54. Influence of Forest Site on the Hood Properties of Inland
'!Ype Douglas-Fir. 

This year work on this project has been especially concerned with de
veloping and using special laboratory equipment for studying additional 
wood properties. :Equipment ~Tas set up for measuring the lengths of 
wood fibers. Specially-built pycnometers were obtained for measuring 
the specific gravity of segments of increment cores. 

Attention is being given to the effect of irrigation on wood proper
ties. This is being done in cooperation ,lith \vashingtcn State 
University. Some of our test specimens are being used by WaShington 
State Universi~ in their study of the use of radiation to evaluate 
wood properties. 

Project S. R. 55. The Identification and Biology of the Insects Affecting 
Cones and Seeds of Commercial Forest Trees in Idaho. 

Investigations of the "Biolo~ of Ellcosma rescissoriana Hein. in 
\vastern White Pine of Idaho (Lepidoptera: Olethreutidae)II, were 
conp1eted and submitted as a Master's thesis by M. M. Ollieu. The 
following is a summary of the data presented in this thesis: 

Eucosma rescissoriana was present in all 20 collection sites 
establishe9- throughout the range of Pinus monticola in Idaho. 
Populations varied from endemic to epidemic levels bett;een the 
same and different locations, but exhibited a generally high 
endemic level over the entire study area. In 1961, approximately 
15 percent .of the cones examined were infested in varying degrees 
by E. rescissoriana. The intensi~ of attack the fol101dng year was 
nearly twofold, uith an average of about 21 percent of the cones 
attacked over the two year pertod. Higher rates of infestation 
appeared in the more open-gr~Ting stands of the same age class, 
whiie loWer rates were found on valley floor sites than on those 
located at higher elevations. 

The adults appear in late May and early june and the eggs are laid 
in masses of + 16 bett'Teen cone scales. After eclosion, the larvae 
bore bet1-Teen the cone scales until the seed area is reached. Feed
ihg continues on both seed and scales unless lack of food (crbl/ding) , 
forces the larvae to penetrate the cone axis. Larvae are present 
in the cones from mid-June to early August, and require 2 to 4 
weeks to conp1ete development. Under laboratory COnditions, 
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development is conpleted in 2 to 3 vleeks. Pupation occurred in 
duff and litter in the bottom of cages in the laboratory, but the 
pupal site Has not established in the field. 

A mll-l phase of study entitled "Distribution, General Biology and 

10. 

Seed Losses in Relation to Stand Dehsity of Pinus Nonticola" '!as 
initiated on a pilot basis during 1962-63 with a three-phase objective: 

1. The quantitative determination of the cone and seed insect species 
present in the area, 1'Iith at least partial life histories. 

2. The determination of total seed losses and the seasonal (time) 
progression of those losses. 

3. The determination of the progressive rates of parasitism. 

In conjunction 1nth the primary objective, the relationship, if arry, 
of stand density to insect-caused seed losses also Vlill be determined. 
After procedural modification based upon a statistical analysis of the 
data, a project outline and budget for 1963-64 1'!aS submitted to the 
Forest Insect Research Division, Intermountain Forest and Range Experi
ment Station, U.S. Forest Service, for consideration as contract 
research. 

Project S.R. 63. Mass Production of Lodgepole and Jack Pine H;ybrids. 

Lodgepole pine £lovlers vThich Here pollinated vlith jack pine pollen 
June 2, 1961, Vlere collected as mature cones September, 1962. 

Table 1. lists the apparent viability determination. Note the high 
percent of sterile hybrid seed and also the variation between 
i~ividual mother trees in the number of sterile seeds produced. 
H;ybrid seed will be produced in a succeeding year from most of the 
parent trees to recheck pollination techniques and compatability to 
Sack pine pollen. 

Tl1e hybrid seed vIas nursery planted 11ay 1963 along .lith an equal 
nlilnber of open pollinated lodgepole pine seed from each parent. 
The hybrid and open pollinated seed 1'!aS planted in replicated nursery 
plots. Jack pine seed "!as also nursery planted for grovrth and form 
c onparis on. 

On 11ay 31, 1963, 400 pollination bags Here ins't!llled over approximately 
800 lodgepole pine flowers in the spirit Lake s~ed production area. 
The £101iers Here pollinated June 12. The resulting hybrid seed .lill 
provide a replicate to compare .lith the seed analysis Sh01'ffi in Table 1. 
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11. 
Table 1. Lodgepole-jack pine Iwbrid study. Lodgepole Pine plot' 

No. Is flouers bagged May 26, 1961; pollination June 2, 
1961; and bags removed June 18, 1961. 

Percent Weight Number 
Tree of blank of 100 good seeds 
Number Treatment seeds seeds per cone 

U .C.N.F. 32 Open 5 .2633 33.66 
U.C.N.F.32 Hybrid 90 .2622 1.50 
U.C.F. 29 Open 40 .5587 39.00 
U.c.F. 29 Hybrid 60 .5430 14.07 
u.c.F. 39 Hybrid 95 .4776 .52 ' , 

. U.C.F. , 39 Open 
U .C.F. 40 Open .' ,20 .3350 '41..87 -

-.. .. .. - " .. ' · U.c..F~ _ . . -40 Hybrid. , 90 .3273 2.53 
N.F. 1J2 Open 25 .2804 32.39 
NS. - 12 Hybrid 80 .3022 3·71 
N.F. ·1..3 Open 20 ' .3169 65.39 
N.F. 13 Hybrid 85 .3195 8.31 
N.F. 19 Open 15 .3441 48.73 
N.F. 19 Itrbrid 90 .3892 3.51 
N.F. 20 Open 40 .3784 37.40 
N.F. 20 Itrbrid 65 .4003 lL3.18 
N.F. 22 Open 20 .3298 43.60 
N.F. 22 .' Hybrid 70 .3069 ;I!..08 
N'.F. 23" Open 20 .3415 5~.57 
N.F. 23 Hybrid 90 .3095 2.52 
N.F. 2 Open 10 .3757 52.00 
N.~. 2. Hybrid 75 .3892 13.15 
N.F. 3 Open 50 .3762 27.70 
N.F .. 3 Hybrid 90 .3888 3.14 
N.F. 7 Open 25 .4035 56.17 
N..FL 7 Hybrid 95 • 375Jl 54:~~5 N.F. 9 ften 30 .3411 
N.J'. 9 , brid 65 .4193 10.42 
F. 11. Open 115 .3793 58.40 
F. II Itrbrid 80 .4122 7.16 
F .. 21 Open 20 .442l!. 54044 
F~ n Hybrid 75 .4583 9.95 
F .. 25 Open 30 .5124 55.98 
F. 2.5 Itrbrid 90 .6369 1.56 
U.C.N.F. 30 Open 55 .4929 15.65 
U.C.N.F. 30 Hybrid 65 .5213 9.89 
U.C.N.F. 31 Open 20 .4595 29.17 
U.C.N.F. 31 Itrbrid 95 .4400 .83 
N.F. all Open 15 .3666 67.75 
N.F. 24 Itrbrid 90 .3122 4.25 
N.F. 26 Open 5 ,.3955 46.45 
N.F. 26 Hybrid 50 .4Jl73 16,45 
N.F. 27 Open :E5 .3903 60.95 
N.F. 27 Hybrid 90 .3770 3.48 
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12. 
Project S.R. 65. Fertilization of Forest Plantations am Natural Stands. 

As noted in the Annual Report for 1961-62 .. new fertilization resoareh 
plots were established on tuo areas on the College Forest during the 
spring of 1962. A 25-year old white pine plantation in the l1eadow 
Creek unit served as one site. Plo!;s ·1/10 acre in size were treated 
with 30 pounds of nitrogen as allll1loniUm suli'ate, 150 pounds of 
potassium as nuriate of potash, and 6.6 Rounds of phosphorus. as 
treble superph9sphate. Young naturally propagated grand fir am 
Douglas-fir gr~ling on the Flat Creek unit of the forest were 
similarly i;reatedi . . 

. " . 
During October of 1962, at the end of the first gi'~Jng season 
after fertilizatiQn, foliage from three trees on each plot ,·IIlS 

collected and subjected to nutrient analysis. Results are presented 
below: 

% N %p % K 
Meadow Creek 

White pine--fertilized 1.75 0.167 6.819 
control 1.35 0·.180' Q.'.71 

Fl!at Creek ". 
OTand fir--fertilized 2.86 0,280 1.157 

control 1;0() 0;190 1.207 

Douglas-fir~fertilized 2.20 0).180 0.910 
control 1.03 0.183 1.127 

It is' apparent from th!l data that substantial gains in foliar nitrogen 
occurred after Jertilization. The percent of phospjlorus am potassium 
in the tissUe did not show consistent increases 'nth fertilization, 
and iIi fact some decreases l-Iere notoo • . ·Because needle size and 
density ~lere 'greater in fertilized trees, the total quantity of these 
elements ~~ probably higher as a result of fertilization regardless 
of arv percentage declines. TheSe results are in agreement ,·Ii th those 
preViottsly repbrted for white pine and grand fir fertilization 
experiments at Rainskull CreekL 

\ 

ar:owth measurements l-Iere not nlade on these plots in 1962. In contrast 
to changes in nutrient content, changes in grot·Tth patterns usuallY do 
not occur \lIltii the second gI'Mng season al'ter treatment. ACCOrdingly, ",,-
growth factm's ~Till not be ex.ahtined until the fall of 1963. 

As noted in preVious Anrlual Re~ortsJ attElnJ>ts to increase nutrient 
uptake arid gr~Tth of ponderosa pine in northern Idaho have not shown 
encouraging results as yet. Investigations ,·lith this valuable speCies 
are contiln1ing, h~lEiver, and a small-scale experiment ~IIlS initiated on 
the Lone Mountain pohderosa pine plantation in the spring of 1963. The 
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20-year-old trees ~rere fertilized ~1ith ammonium sulfate in one 
instance; ~1ith ammonium nitrate in ;lnother. Both 150 and 300 
pound per acre rates of nitrogen l.rerE! e~loyed • 

. ' 
The use of fertilizers at time of planting in order to increase 
survival and early grOtrt.h of seedlings .is also under investigation. 
(This project ,/as f0t'merly listed as S.R~ 66, Effects of Tree 
Seedling Fertilizati0l'!.) In the fall of 1962, foliage ~/8.s collected 
for analysis from DoUglhs-fir seedlings planted near Athol in 1960 
and 1961. So~e of these seedlings received no special treatment 
at planting time, whereas others were planted in holes containing 
a Hora Treefeed pellet, These 9-gram pellets contained 28 percent 
N ani 5 percent P 2 ~; Analysis revealed little change in nutrient 
status as a result of treatment. Observations of survival and 
general vigor of seedlings revealed no beneficial effects of 
fertilization to date. Similarly, seedlings treated l.Jith Golden 
Vigaro (same nitrogen rate as the Treefeed pellets) in the spring of 
]962 have ShOl-m little if arry response. Survival ani early gr01-rth 
of Douglas-fir nursery stock under northern Idaho conditions is 
apparently so strongly influenced by other factcrs (e.g. c~etition) 
that fertilization plays a seconiary role. Whether this ,lOuld be 
true in all years and whether poorer stock might bene!i t are un
answered questions at present. 

Project S~. 10. Seedling Gr01-rth and Survival as Conc:l1tioned by Variation 
in Climate, SO:!.l:.; C~eting Vegetation; Site Preparation 
and Planting Stock. 

By . the end of this, the third year of seedling s:um.val studies, 
experiments are being conducted on five sites; Of major interest 
·was the introduction of treatments ~loying the herbiCide Simazine. 
Information accumulated from studies the previOUS two fiscal years 
revealed that satisfactory survival rates were achieved only <Then 
the quantity of herbaceous vegetation ~las drasticall¥, reduced. This 
reduction preserved soil mOisture, making it available· to the seechings 
duting critical drought pe~iod. (For further details see Arlnual Re
ports for 1960-61, 1961-62, and Forest; l"lildlii'e and Range ~er:l.ment 
Station Research Note N06 18.) . 

Cultivation several times during the growing season ~,as the most effec
tive method used to eliminate the co~eting vegetatioh in these earlier 
experiments. The first experiment reported herein lias designed to 
shOl'1 lihether a single application of a pre-emergence herbicide soon 
after tree planting (with little or no cultivation during the growing 
season) would be as satisfactory. 

At the Athol experimental site (abandoned farmland), the fol101-1ing 
treatments were utilized" replicated four times each (25 Douglas-fir 
s.eedlings planted per replicate) on (1) land summer fallwed during 
1961 and (2) land not summer fall01-1ed. 

"-, 
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A. 2-0 stock 

1. Cultivation during grcming season only up to tree rOW'. 
2. Simazine 80H (4#/acre rate) and cultivation up to tree row, 
3. Simazine 80H (4#/acre rate). 
4. No cultivatipn:~ no Simazine. 
5. Clean cultivation. 

B. 2-1 stock.' 

Same treatments as above. 

Trees l'rere machine plantEid on April 19> 1962, and Simazine l;as applied 
by mesns of back-pack Sprayers on May 3. 

The treatments outlined above, .lith the exception of A. 1 and A.4, 
.rere &lso enPloyed on sunnner fallOl-1ed land at the Orofino experimental 
site~ Here the trees were planted April 25 and plots sprayed May 1. 

Survival counts were made weekly on both sites, and at the same 
time soil moisture and clinlatic information 1'1as collected . Final 
inspections of the plots were made in mid-November, after .rhich 
statistical analyses of the cliata .Iere conducted. 

Athol Survival P10ts-.:.]962. 
Analysis of Variance 

SOUl'Ce of Variation 

l1ain piots: 
Fallow x non-fallOl-T 
2l.l x 21i.O 
Age x fallOl-T> non-fallOl-I 
l1ain plbt error (A) 

Sub Plotsl 
Treatrrients 
Treatment x fallon, non-f'aiiOl-I 
Treatfuent x age 
Treatment x fallOl' x age 
Sub piot error (B) 

Total 

** Significant at 1 percent lev~l . 
* Sighificant at 5 percent 1eva1. 

df 

1 
1 
1. 

l2. 

4 
4 
4 
4 

48 

79 

ss 

1,386 
374 
17 

438 

9,096 
4~718 

218 
64 

910 

17,219 

me F 

1 .. 386 38.<>**-
374 10.2** 

1.7 0.5 
36.5 

2;274 120.31'* 
1,.179 62.31'* 

51.5 2.&!H' 
16 0,8 
1819 

Correlation between survival at end of growing season and average soil 
moisture (811 depth for period 7/10-8/23) I r=O.967 .. 

. 
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lIS. 
Survival Percent--Athol--1262 Plots 

, -
NO SF 2-0 Cult. to tree 98 SF 2-0 Cult. to tree 95 

Sim. & cult.' to tree 99 Sim.& cult.to tree 99 
Sim. no cult. 90 Sim. no cult~ 98 
No cult. no aim. 46 No cult., no sim. 88 
Clean cult. 98 Clean cult. 97 

2-1 Cult. to tree lOO 2-1 Cult. to tree 99 
Sim. & cult. to tree 100 Sim.& cult.to tree 100 
Sim~, no cult. 97 Sim., no cult. 100 
No cultl, no sim. 60 No cult., no aim. 95 
Cleari cult. ioo Clean cult. 100 

Befcre further consideration of the Athol data, it should be emphasized 
that, in contrast to 1961, the summer of 1962 produced a precipitation 
pattern favorable for seedling ;rurvival. From the middle of June to 
the end of August, 1961; a total of 0.13 inches of precipitation lias 
measured at the Athol sHe. The comparative figure for 1962 ,ras 1.28 
inches~ A similar situation prevailed at Orofino. ~learly an inch of 
rain fell at Athol during the first week of August, 1962. This un
doubtedly saved many trees on uncultivated plots, trees "hich would 
have succumbed had the year been as dry as 1961. It is also difficult 
to assess comparisons betl-Teen Simazihe ani cultivation treatments. 
We canhot conclude that Sirnazine alohe .till consistently assure survival 
as high as treatments employing cUltivation even though the 1962 tests 
produced no significant 'differences betueen the tuo. Some treeds re-
main on uncultivated plots treated ,lith Simazine, as of course they 
also do on plots cultivated only to the tree rO\-l. In a dry year, uhen 
very limited moisture uo\ild have to be shared .-lith the l-Teeds, significant 
differences among these treatments might occur. ~e are attempting to ' 
devise techniques to produce satisfactory survival in the frequent 
droughty years. The occaSional ,Tetter summers present no problems. 
Thus thesEi results, l"hile encouragihg; need to be reaffirmed by similar 
results found in a drier season. 

The statistical analysis of the 1962 data from Athol indicates the 
follCl-ling: 

1. Stimrner fallOt'1 in 1961 vs. no summer fallOl'T in 1961: Highly Signi
ficant difference in favor of summer fallCl-T. This result is 
mainly due to substantially higher survival on suinmer falloHed 
plots receiving no cultivation or Simazine compared to similar 
plots l-Thich uare not sununer fallCl-Ted. For treatments receiving 
Simazine or cultivation, sununer fallo1'ling made slight or no 
difference. 

2. 2~1 vs. 2-0 stock: Highly significant difference statistically 
(favor of 2-1), but in actuality the percentages varied little. 
It should be hoted that 2-0 stock has performed as lrell, or almost 
as 'fell, as 2-1 stock in all experiments to date, l'1hether in 
abandoned farmland or in forest-type plantings, and uhether the 
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, 
summer .. /a s .. ret or drY; A very 
ing stock cost "ould result if 
for planting in the region. 

considerable Saving in plant-
the younger stock became standard 

3. Treatment: Highly significant difference between plots re
ceiving no Simazine or cultivation and all others. As stated 
above, a dry year might bring out more treatment differences. 

4. Treatment vs; fallot-I, no fallot-I interaction! Highly Signifi
cant differences. No fallOt{, no Simazir.e or cultivations 
plots poorer than fallot-Ied, nO Simazine or cultivation plots. 
These in turn Nere poorer than all other plots. 

5. Treatment vs. age interaction: Survival of 2-0 stock en no 
Simazine, no cultivation plots poorer (highly significant) than 
2-1 stock grot-ring on similar plots. This in turn poorer than 
all other treatments. 

Results at Orofino ,Iere similar to those at Athol. 

In the spring of 1963, plots duplicatil1£l those of 1962 lIere developed 
at both Athol and Orofino. 

16. 

Experiments Here conducted for the second year at Spirit Lake, in co
operation 11i th the Inland ThIpite Paper Co . This cut-over area, rela
tively level in general, is characterized on the plot site by un
dulating topography of lot-I relief. Strips several feet Hide have been 
bulldozed in a north-south direction and the Douglas-fir seedlings 
machine-planted in these. Plots of 25 trees each Here randomly 
distributed in the rOt{s, each treatment being replicated 4 times. 
Treatments Here as follOt-ls: 

A. 2-0 stock 

1. Control--no treatment. 
2. Evaporation retardant applied to foliage at planting time. 
3. Fertilizer (3.2 gmt nitrogen plus other elements) placed in 

hole at time of plariting. 
4. Evaporation retardant plus fertilizer. 

B. 2-1 stock 

Same treatments as above. 

Examination of the data obtained from this site indicates tr~t neither 
the evaporation retardent nor fertilizer enhanced survival on this 
site ir. 1962. In fact; percentage survival figures for the control 
are fleli above the other treatments . Another factor, hOt{ever, 
ndtigates aga.inst dra1-ling a. firm conclusion on this point. Because 
of the rOlling terrain, five t~ographic sites may be recogr~zed on 
the area--north slope, ridge, south slope, level and bottom. As 
mentioned above, the plots uere raruiotniy placed in the contirruous 
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rOl-rs of machine planted seedlings. A tally of topographic 
location of trees from each treatment reveals that distribu
tion l-JaS unequal. Treatments shOli ng the poorest survival 
usually had a relatively large percentage of trees grOlling on 
the more unfavorable aspects. A simple evaluation of the treat
ment data .. lill not suffice on this Site, and further ar,alysis of 
the interaction bet"Teen treatment and slope is necessary. 

Experimental plots ~lere again developed on the Spirit Lake site 
in the spring of 1963. The influence of slope on survival ;Till 
be studied more intensively, and to this end instruments to 
detect differences in evaporation Here placed on all aspects. 

Additional information concerning the factors affecting survival 
is being obtained from plots established during the year at 11:1.ca 
Flats (in cooperation uith the State of Idaho Forestry Department) 
and on the College Forest. 

This study is supported in part by funds granted to Regional Re
search Project 11-71, Forest Tree Seedling Establishment . The 
Technical Committee for this project, consisting of representatives 
from several "Testern universities and governT.1eht agencies, held its 
annual meeting at 1-10sCOl-1 in September, 1962' A field trip to the 
Athol and Spirit Lake sites was a feature of this meeting. 

Project S.R. 80. The "Indian-Paint Fungus" in Idaho. 

Hore than 25 carbon sources in combination loTi th organic and inorganic 
nitrogen sources have been utilized in p~siological studies of this 
organism. Very limited grouth was obtained l-Tith any carbon source or 
carbon/nitrogen combination. This ~as traced to biotin or a related 
vitamin deficiency. other p~siological tests indicate specific re
quirements of the fungus but are too inconclusive to report at this 
time. 

Pulp and strength losses have been checkeC' in 1-1ood affected by this ) 
fungus at all stages of deterioration. Presently, it appears that 
such 1"1oed may not be utilized economically even though the decay 
is early incipient. 

Field measurements and statistical analyses indicate: 

a. An inverse relationship betl-leen unpruned branches and the ./ 
presence of decay. 

bj No codelation betueen decay am cr~m position, height or 
diameterj 

c. A direct relationship betueen Sl~1 grcmth and decay, lrl.th the 
last 10",:{ears' grOl;th being a better indicator than total 
average gr~rth . 

At prssemt 5000 trees in 200 tOl-Tnahips have been examined. Analysis 
of the results Hill continue through the year. 



G ¥4 J . a 

" . : .:. 

-' ,., 

' -, 

.... 
:.,"" 

, . 

,', 

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

, ' 

,.' , 
. ,', 

I , .. r , 

, ',.' 

. ~ , 

-0 [ 

, I 

- ~ .. 

,I' 

", 

.; 

,'\, 

I ' 



PrOject E. S. 7. 
Project E. S. 15. 

II. Range 11anagement 

Evaluation of Salt-Desert Ranges. 
The Ecology and Control of Halogeton. 

Life history investigations of saltsage (Atri)lex nuttallii) }rere 
continued in 1962-63. l2Tphasis lias on the (1 factors affectin~ 
Viability and germination, (2) taxonoll\Y, (3) genecology, and (4) 
clipping studies. 

Viability and Germination 

18. 

Saltsage generally produces considerable fruit under favorable con
ditions . Conunonly, houever, more than 60 percent of the fruit is 
enpty . Earlier studies indicated that pollination failure was the 
principal factor limiting saltsage fruit Viability, uith insect 
damage generally occurring in less than 10 percent of the fruit. 

Investigations lfere initiated during the sununer of 1961 and ,-rere 
intensified in 1962 in l-Ihich the relationship betueen stand density 
and fruit Viability lIere studied. A strong correlation tlas found 
bet}leen the Viability of fruit collected from indiVidual female 
plants and the distance to the nearest pollen source. The follcn-Ting 
graph illustrates this relationship. Each point represents the 
percent Viability of 100 utricles from a single female saltsage 
plant and the distance from that plant to the nearest male. 
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Germination characteristics of saltsage var,y considerably be
t\·reen fruit lots. Some lots germinate readily after 3-4 months 
stratification, uhereas others reqUire 9 months or more to 
achieve a c~arable rate. Ex:cis~ seed of different weights 
Here germinated in an effort to determine if differences in seed 
IJIIlturity caused variation in gerntihation characteristics. The 
results are presented belm·T. 
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20. 
The broken line represents the percent seed germinated after 11 
days at room temperature 1-Ji thout prior stratification. The con
tinuous line represents the percent germination after 11 days 
.r.i.th prior stratification (» days at 34-400 

:'.) The greatest 
germination occurred in seeds l-!Sighing 1.1 to 1.7 mg., ,.r.i.th the 
smaller green seeds and the very large, mature seeds germinating 
significantl¥ less. After nearl¥ all germination had ceased, the 
testae of the viable, ungerminated seeds vrere cracked, stimulating 
germination among the small-and medium-sized seeds (dotted line). 
These results indicate that the seed coats of the immature seeds 
are relativel¥ impermeable and gain permeability .Jith maturity. 
\'lith maturity the seeds acquire an internal pl\ysiological dor
mancy. The 1.1-1.7 mg. seeds may be in a transi ti on betueen the 
two types of dormancy. The degree of maturity of a fruit or seed 
lot, therefore, is apparentl¥ an important factor influencing the 
germination characteristics of the lot. 

Taxononv 

Ol1e-hundred and thirty sheets of saltsage specimens, borrOl-red from 
va.r-lous herbaria in the lrest, uere examined in an effort to determine 
the taxonomic status of saltsage in southern Idaho. Heasurements of 
leaf blades and petioles liere made, in addition to notes concerning 
habit and habitat, leaf, fruit, and root characteristics. 

Saltsage ranges from southern SaSkatCh81-/all to eastern Colorado, 
northern N81i 11exico and Arizona to northeastern California, eastern 
Oregon and l>1ashington and southern Alberta. Over this relativel¥ 
lr.i.de range it has developed into a numbor of variations. Five of 
its six subspecies have nwnerous intermediate forms so that IlW\Y 
populations cannot be definitel¥ placed. The Raft River Valley in 
sou+hern Idaho, uhich is located near the c enter of the species ra.'lge, 
has particularl¥ mixed populations of saltsage. 

Genecolog,y 

A species occurring in a 1-r.i.de geographic range such as saltsage and 
grOl-Jing in a variety of habitats could be expected to contain a large 
number of ecotyes. KnovTledge of such ecotypic variation uould be 
valuable in selecting 1?_ppropriate strains for reseeding purposes. 
\-lith this in mind, 57 saltsage fruit lots collected in 1961 and 
1962 liere seeded September, 1962, at 9 sites in the Raft River 
Valley. These sites included 2 shadscale, 2 upland greaseuood, 1 
bottomland greas81iood, 2 depleted saltsage, 1 good-condition 
saltsage, and 1 sagebrush-depleted saltsage habitat. Saltsage 
subsp~ciea included in the trial 1iere !!:. nuttallii, !!:. gardneri, 
!. tndentata, !!:. cuneata, and !!:. falcata. Subspecies A. buxifolia, 
a rare and dubious taxon from eastern Uyoming, uas not seeded. 

j 

j 
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lieather conditions during .the spring of 1963 uere favorable for 
saltsage germination and·, · except for a two-week period in Hay, 
were also conducivl;! to high rates of seedling survival. It 
appears that satisfactarJ stands of most of the planted material 
,nil be obtained. 

Clipping Study 

This study was initiated !-fay 1, 1962, in an enclosed saltsage 
(A. falcata) stand near !-1alta, Idaho. It entails comparison of 
two clipping heights, .five Clipping frequency levels, and five 
dates of initial clipping. The first Clipping of the 1962 season 

21. 

,~s dl'ne Hay 1, uhen the iriflorescences of the male salt sages Here in 
the black bud stage. From then on Clippings ,rere made at tuo-Heek 
intervals until July 1. A final clipping uas made at the end of. the 
grIming season (August 1) on ail plots. 

The follOl-ring table compares the accUl1llllative yields of all plots 
for the 1962 season: 

Total Seasonal Yield (lbsLacre) 
Date of CliE,Ei!!S Block 1 Block 2 Times 

Clipping Height Clipping Height Clipped 
first Last 3/4" #" 3L4" :@-II 

July 1 9~ 401 866 913 5 
June 16 862 347 1055 756 4 

May 1 June 1 501 476 il18 666 3 
May 16 989 531 944 754 2 
Nay 1 950 514 1018 877 1 

July 1 1970 815 1402 805 4 
June 16 1366 836 1232 921 3 

Hay 16 Juhe 1 1241 675 1009 923 2 
113.y 16 1121 886 1070 946 1 

July 1 1272 871 1559 977 3 
June 1 June 16 917 658 1246 1045 2 

June 1 1043 860 1152 1189 1 

June 16 July 1 1767 870 1701 1052 2 
June 16 1344 985 1331 1090 1 

July 1 July 1 1571 141~ 1291 1364 1 

Data for several seasons ~rl.ll be required before conclusiOns can be 
dralffl concerning the effects of foliage removal on saltsage . Initially,. 
clipping during the early flowering stages (Hay 1) appears to cause a 
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stress on the saltsage, resulting in significantly lOVler yields 
than lihen clipped Nay 16 and later. With the exception of the 
}~y 1 clipping series, Greater cumulative yields appear to 
accompany the higher frequencies of clipping at the 0.75 inch 
clipped height. 

Project E.S. 8 (S.R. 27-D). Ecology and Control of Hedusahead . 

The artifically established populations of medusahead, cheatgrass 
and a 50-50 mixture of the tHO species liere resampled in the 

22.. 

spring of 1963. The lOt-r plant denSity, averaging about 20 per 
square foot in 1962, resulted in vigorous individuals that produced 
abundant seed for the 1963 crop. Litter conditions ,rere less 
satisfactory. 

The number of seeds produced per square foot in 1962 and the 
survival percentage of plants to the early inflorescence stage of 
cheatgrass development in 1963 are presented in Table 1. The 
initial invasion of medusahead from adjacent plots into the cheat
grass plots appears to have started. One of the interesting trends 
is the consistent higher average survival percentage of medlisahead 
in all populations, regardless of the initial number of seed. Seed 
production per unit area Hill be determined after seed cast. 

Table 1. Summary of population potential am percent survival of 
cheatgrass and medusa in 1963. 

Population I. 
Chea1:igrass 
Hedusahead 

Total 

Population II. 
Cheatgrass 
i'ledusahead 

Total 

Av . no. seed per 
s9' it. 196 3 cropl< 

2661 
163 

2824 

82 
1.910 
1.992 

Population III. 
Cheatgrass 1644 
Hedusahead 1080 

Total 2724 

Av. no. plants per 
sq. ft. Sl.irVl. nng 
at early nOt-rering 

of cheatgrass 

1759 
116 

1875 

49 
l261. 
1310 

838 
680 

1518 

* Includes blOt-I-in from adjacent plots. 

Percent plant 
SUl"Vi val of 
total seed 

EnlPPly 

66 
71 
66 (Av.) 

60 
66 
66 (Av.) 

5:n. 
63 
55 (Av.) 
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23. 
Medusahead seed buried in the soil for tuo years still shOl-T a 
fairly high percentage of germinable seeds. Seeds placed in the 
upper 3 inches of soil had an average germination of approximately 
5 percent after two years of burial as c onkasted .Ti th 10 percent 
after one year. Seeds recovered from the 6-inch depth failed to 
germinate the second year. 

Sitanion l\)'strix is a native bunchgrass that is able to establish 
itself naturalIy in c:heatgrass ani medusahead ranges Hhen a seed 
SOlU'ce and adequate protection are provided. To study its com-
peti ti ve abili ty, lots of 5 Si tani on seeds were seeded with 5 ani 
10 modusahead or cheatgrass seeds in small containers. The bottom 
of the 2.S-inch diameter tin containers Has removed am a total 
of 120 containers 'frere "planted" even Hi th the ground surface 
prior to being seeded. The area Hhere the experiment was con
ducted receives about 11 inches of precipitation annually. The 
experiment ,Tas duplicated with Siberian uheatgrass in place of 
Sitanion for co~arison purposes. \'lith medusahead cOllqletition 
41 percent of the Sitanion seeded containers had one or more 
established individuals at the beginning of the second grOl-Ting 
season as cOllqlared to only 12.5 percent for Siberian Hheatgrass. 
l'li th cheatgrass cOllqleti tion the percentages of containers l·Ti th 
at least one established perennial were 33 and 38 for Sitanion 
and Siberian wheatgrass respectively. The results of the cheat
grass cOllqletition are inconclusive because of the poor establishment 
of cheatgrass in the containers. The experiment l·Till be repeated. 

The need for a method that is both accurate and rapid to sample 
sparse populations of remnant perennials in medusahead dominated 
cOlllllD.1nities led to the development of a Frequency-intercept method. 
This method incorporates the principles of the line intercept. arn 
the list count methods. The time required to obtain an adequate 
sallqlle of plant density and basal cover is considerably less than 
.rhen these attributes are 3aIIqlled separately by existing methods. 
The method Has tested on a randomly distributed artificial 
population Hith knOlm parameters . The results of the test Here 
gratifying ani sub stantia ted the validi ty of the the ory up on vrhich 
the method is based. 

A study designed to provide information about the environmchtlll com
plexes to uhich medusahead is adapted l1<lS initiated in the spring 
of 196). Study sites 'frere chosen so that areas infested with 
medusahead and adjacent, non-infested sites could be studied 
simul tane ously • Field measurements included relief, aspec t, per
cent slope, eleVation, precipitation, associated vegetation, and 
soil characteristics . A soil profile description .ras made at each 
plot. Laboratory analyses 'fTill be made of pl\)'sical and chemical 
characteristics of each horizon in each soil profile. ~fultiple 
correlation analysis Hill be used to determine the relative in
fluence of the various site factors studied. 

------------ - - - ---
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Field germination, rate of survival, causes of mortality, and 
incidence of disease on medusa head and associated annuals Here 
follOHed on Coyote Grade in Nez Perce County from the date of 
initial fall germination in 1962 to seed maturity in 1963. 

24. 

Results indicate that the seedlings produced Here almost entirelY 
from fall germination. Laboratory germination of periodicallY 
collected seeds in the field indicated that those remaining 
ungerminated beyond November had an induced dormancy that strongly 
inhibited spring germination. 

11edusahead, cheatgrass, squirreltail grass, and crested wheatgrass 
plants were grOtm in the same pot to study their relative resistance 
to soil moisture depletion. Evapotranspiration losses were 
determined by Height and evaporation losses ;rere evaluated from 
similar pots ~lithout plants. The I'lilting coefficient of the soils 
used Here approximately 12 percent. lVhen the mOisture fell below 
12 percent, transpiration losses almost ceased . ' Jeight loss after 
that point Has about the same as for the evaporation check pot. 
All of the species became linp and ~lilted at moisture levels belOt/ 
this pOint. ,-Then soil mOisture dropped to 6 percent, all species 
appeared dead. Subsequent restoration of a high moisture level 
for 10 days caused apprOximately half of the squirreltaii and 
crested I,/heatgrass plants to revive, but none of the annuals 
responded. 

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

Fourteen ne~/ sites Here sa'llpled, bringing to 97 the total studied 
to ~te. Most of these represent major types of sagebrush-grass 
vegetation relatively free from disturbance qy heavy grazing 
or other factors. The 1962 sanpling Has designed primarily to 
fill in gaps in existing data on sagebrush types in the drier 
portions of the region~ Included were 3 kipukas, areas protected 
from livestock grazing by relatively recent lava flOt/s. One of 
these areas, located near Carey, Idaho, is of particular inportance 
due td its isolation and size (180 acres). Intensive sanpling l-Ias 
done on this area to determine the modifications produced in vegeta
Hort and soils by local differences in relief and parent material. 

A start ,JaS made at the sec ond phase of this project, dealing ~r.i.th 
the nature and caUses of change in the sagebrush-grass corranuni ties 
of the state. l1odifications of the basic sanpling methcxls for 
vegetation 1-1ere made to fit the objectives of this phase of the 
study; and these .16re given preliminary field testls4 Soil sa.mpllng 
procedures are also under test. The overall objective is to modify 
the basic methods to the minimum extent necessary to cope 10lith such 
special features of disturbed sites as sparseness of herbaceous 
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perennials, abundance of annuals and soil surface disturbance. 
The data obtained lnll be kept as comparable as possible to those 
taken on undisturbed sites. 

A special study of the relation of environmental factors to the 
distribution and abundance of major species in the sagebrush-
grass region of Idaho ~JaS continued by Hin Hironaka. This lfork 
has been submitted as a doctoral thesis at the University of 
Hisconsin. Discriminant analysis ~zas used to determine the 
relative effect of the environmental factors controlling distribu
tion and dominance of two species of sagebrush, Artemisia tridentata 
and !. arbuscula, and one grass, Festuca idahoensis. 

Annual yield studies Here continued on two representative areas 
of sagebrush-grass vegetati on. Data obtained from the drier of 
the tlfO sites during the past four years indicate the productivity 
from a typical site in the Artemisia tridentata/Agropy!on spicatum( 
Paa secunda type occurring on SOils in the Sierozem group in an 
area ~r.i. th average annual precipi tat:i:on of 9 inohes. 

Table 1- Air dry yields in pounds per acre 
study area, 1959-1962, 

from the Jordan Valley 

_ Species 1959 - 1960 1961- 1962 Average 

Agropyron spica-
tum 193 388 360 416 339 

Sitanion hystrix 12 7 13 . 9 10 
Paa secunda 5 46 32 81 41 
Bromus tectorum 22 83 ~ .2§. JQ. 

Total 232 524 443 554 435 

The variations in total annual production Sh01-1 the influence of an 
especiaily dry year (1959), also marked fluctuation in yields of 
the annual Bromus tectorum, and even greater variability for Paa 
secunda, an early-developing, d~Jarf perennial. -

The second clipping site is l ocated in the Artemisia tridentata/ 
Agropyron/Festuca type in the Chernozem soils group uith an annual 
precipitation of about 15 inches. Results have been affected by the 
effects of uildfire which s~lept the area in 1960. Average herbage 
production for 1959, 1960 and 1962 '-JaS 1,997 pounds per acre, lnth 
forbs contributing about 900 pounds of this amount. 
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All treatlllents of the sagebrush thinning study begun in 1960 
were resanpled to determine basal area, plant dens! ty and 
frequency; The distance measure method previously used for 
this purpose was dtopped because of the eXcessive time re- . , 
qUired to reach a reasonable level of accUracy. The rlew 
sanpling method involves a set of 32 permanent plots, each 
1 x 0.5 meters in size, randomly located along 4 transects in 
each treatment. This type of sanpling appears to provide the 
intenSity needed to measure change in the vegetation and is 
fairly rapid. 

The results obtained to date are summarized in Tables 2 and 3. 
The data indicate considerable variability in the vegetation 
of the 4 treatment plots, as well as the difficulty of sanpling 
sparse populations such as those of Stipa thurberiana and 
Agropyron reparium. The trend toward increased herbaceous growth 
in the thinned plots is evident, hOl~ever, and appears to be 

26. 

roughly in proportion to the amount of sagebrush removed. This is 
particularly true in the case of Sitanion, which is the major grass 
on the area at present. The increase of the early-developing E.2! 
secunda VIas about the same in all treatments and appears to be 
a response to more favorable climatic conditions rather than to 
sagebrush removal. 

Table 2. Percent basal area of understory in sagebrush-thinned 
. plots, 1961-1962. 

Amount of sagebrush crOt-ID cover remaiffi 
Year ~ecjea OS 2-$ 7-8% 

1961 * Sitan10n Hystrix 1.52 .70 .75 .49 
Poa secunda 1.16 1.53 1.07 1.17 
Stipa spp. .46 .39 .21 .45 
Agropyron riparium .01 .01 .01 -m 2.63 2.04 -Total 2.ll 

1962 S1tanion Jvstrix 2.66 1.09 1.70 .50 
Poa secunda 4.07 3.65 2.93 3.24 
Stipa spp. .18 1.01 .92 l.ll 
Agropyron riparium .08 .28 ~ ~ Total 6.99 6.03 • 9 

* Sanpled by distance measure. 
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Table 3. Average number of individuals per plot (1 x .5 meters) 
in 1962. 

Amount of Sa~ebrush cover remainin~ 
Species 0% 2- 7-8% 15 

Sitanion hystrix 7.69 2.81 3.04 1.63 
Poa secunda 26.97 38.50 27.88 31.72 
Stipa spp. .48 1.10 .78 1.32 
Agropyron riparium 6.89 21.69 26.41 1.35 

27. 

A four-da:y trip was made to study sagebrush range types in northern 
Nevada. Dr. Robertson and members of his staff provided an excellent 
revieu of this area for the group 1-1hich included representatives 
from Oregon, tiashington and Idaho. The areas visited showed close 
relationships >lith sagebrush vegetation in IllUch of the tri-state 
area, and particularly to types in southern Idaho. Apparent 
differences included the relative status of Agropyron spicatum and 
~tipa thurberiana in the drier areas and that of Elymus cinereus 
giant ,lildrye) in more mesic situations. The latter species 

appears to have been a major constituent of sagebrush-grass 
vegetation in many areas in Nevada. A feature of the areas seen 
in Nevada 1-JaS the scarcity of sites ,lith relatively undisturbed 
vegetation. 

E. II. Tisdale spent t >10 da,ys 1-lith members of the Kamloops Range 
Experiment Station staff on a review of sagebrush vegetation in 
south central British Columbia. The areas visited included types 
dominated by Artemisia tridentata typica, the 10>T-land form of 
big sagebrush; A.. tridentata vasB1jna, a high elevation form and 
!!:. triparti ta (three-tip sagebrush. These appear to be the only 
members of the " oody section of the genus Artemisia in British 
Columbia. The areas occupied by all except !!:. tridentata tY}?ica are 
relatively small. Each of the three forms of sagebrush listed is 
a dominant in permanent communities, and possess special interest 
due to their location at the northern extreme of the sagebrush
grass region. 11r. Leonard Marchand, a member of the Kamloops 
Experiment Station Staff, is investigating the autecology of these 
three forms of sagebrush, ,-lith emphasis on seed production, 
germination and seedling development. This study will be used as 
a Master's thesis at the University of Idaho. 

A. manuscript entitled "Secondary Succession in Annual Vegetation 
in Southern Idaho" by Hironaka and Tisdale has been submitted to 
EcolOgY. 
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Project E. S. 13. Ecotypic Variation in Idaho Range Species. 

Notes on native Festuca collections .rare confined to otiserva'" 
tions on materials in the nursery on the University canpils. 
Data were obtained on survival rates, vigor, dates of outing 
and occurrence of vi vipary • 

Survival data shot-red continued declines for the more poorly 
adapted collections and little change for the remainder. A 
feature in 1962 was the common occurrence of vivipary. Vivipary, 
which has not been reported for F. idahoensis under natural field 
conditions, occurred in maqy lots in the nursery at StanfordJ 
California, and to a much smaller extent at MOSCOli during the study 
period 1959-1961. 

In 1962 both the percentage of viviparous plants and the number of 
lots affected tiaS more than t wice that recorded in previous years 
at 110SCOl-I. Fifteen out of 19 lots \-Tere affected, t-Tith percentages 
of viviparous spikelets varying from 1 to 16. Data from the two 
nurseries do not support the f\ypothesis that photoperiod is a major 
factor, but its prevalence in late maturing spikelets in an un
usually cool, mOist summer at HOSCOli suggests that temperatures may 
be involved. 

The main activity during the current year has been the analysis of 
data and preparation of a manuscript covering the entire study. 
It is expected that this paper Inll be published in the coming 
year. 

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

The number of ant clearings in the good condition saltsage remained 
the Same as in 1961, declined slight ly in the depleted shadscale 
and increased in the depleted saltsage. The area cleared increased 
in the good conditi on salt sage and decreased almost one-third in 
the depleted saltsage. The nature of the surrounding vegetation 
appears to be the best explanation for the difference in direction 
of area change in the tuo salt sage stands. Annual vegetation in 
the depleted stands germinated in abundance due to favorable Hay 
preCipitation and consequently filled in the edges of the clearings 
more rapidly than the ants could remove it. The perennial 
vegetation surrounding the clearings in the good condition salt
sage responds more Sl0l-1ly as regards reproduction and establishment 
of new plants so the clearings vrere enlarged rather than diminished 
in size. 
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29. 
The average per acre values obtained at the three locations 
are given below: 

1960 1961 1962 
Area Cleared Area Cleared Area Cleared 
Per Acre Per Acre Per Acre 

No. ~. Percent No. Sq.Ft. Percent !i2. 2g,.Ft. - ,,-
Good Condition 

Saltsage 9.3 1465.3 3.36 9.0 1468.6 3.37 9.0 1626.0 

Depleted 
3394.4 49.0 2387.2 Salt sage 47.3 3830.3 8.79 47.3 7.79 

Shad scale 14.3 14.3 13.5 

Project E. s. 26. Evaluation of Range Reseeding. 

Crested uheatgrass on the pasture area responded to favorable grou
ing conditions during 1962. The first tuo lfeeks of the spring 
grazing period ~rere uithout rain and it appeared that the season 
would be as drr as the previOUS year. Light scattered shOl-rers 
occurred on Hay 12 am May 14 and a soaking rain on May 18. 
Periodic rains fell through the rest of the month and continued 
in the early part of June. The total precipitation for Hay lTaS 

2.07 inches and for June 0.48 inches. 

Percipitation during the fall of 1962 ~TaS insuffiCient in amount 
and distribution to produce any quantity of green gr~rth. 

Spring Trials 

Forage production am utilization for each spring use pasture is 
sh~m in Table 1. ApprCllCimateq tlfice as IIUlch forage lTaS pro
duced this year as compared to 1961. In contrast to 1961, use 
levels \-Tere generally belOl-T those desired. Additional animals 
~rere added at the second Height date but these l-rere insuffiCient 
to keep up lfith the additional grOl-rth that developed during the 
latter part of Nay am earq June. 

Animal gains are shOim in Table 2. Animals averaged over tt-ro 
pounds a day in all pastures during the spring period. Ex:ceptionally 
good gains uere also obtained for the fall period. Abundant feed 
plus the fact that a number of animals in poor condition l-rere used 
is thought to be responsible for these gains. 
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Table 1. Air dry forage production am utilization for the 

spring grazing trials of 1962. 

Initial Initial Production 
Intensity Production Plus Gr~rth Utilization 

Pasture of use Ibs/acre Ibs/acre Percent ----
02 Light 148 631 34 
05 moderate 201 515 48 
03 heavy 119 452 73 
10 moderate 180 439 28 
20 light 191 628 40 
)J r:toderate 154 518 44 
40 light 128 424 41 
50 moderat e 164 452 43 
60 light 170 452 26 

Table 2. Average animal Heights and gains by pasture am season 
during the spring and fall of 1962. 

Total Daily 
Initial Gain! Gain/' Gain! Acres! 

Past Weight Animal Animal Acre Animal 
No. Season Intensity (lbs) (lbs) (lbs) (lbs) l10nth 

02 Spring Light 503 109.7 2.44 29.0 2.5 
05 Spring Hoderate 446 111.0 2.46 32.6 2.3 
03 Spring Heavy 449 104.2 2.31 44.~ 1.6 
01 Fall Light 614 42.6 1.52 15.6 2.3 
06 Fall Moderate 601 44.5 1.59 20.5 1.6 
04 Fall Heavy 591 44.3 1.58 20.3 1.5 

10 Spring Hoderate 554 94.0 2.08 16.4 3.9 
Fall Heavy 596 39.5 1.41 16.8 

* 33.2 1. 

20 Spring Light 421 110.8 2.46 34.0 2.3 
Fall Light 599 45.8 1.64 11.9 2.9 

45':9 1.3 

Spring Moderate 476 112.0 2.48 ».9 2.4 
Fall Hodero.te 589 43.2 1.54 10.2 3.1 

""1il.I 1.4 

40 Spring Light 508 118.0 2.62 23.6 3.5 
Fall HeB:"-Y 554 37·3 1.33 10.2 3.3 

~ 1.7 
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31. 

Total Daily 
Initial Gain! Gain! Gain! Acres/ 

Past Weight Animal Animal Acre Animal 
No. Season Intensity (lbs) (lbs) (lbs) (lbs) Honth 

50 Spring Moderate 455 123.1 2.74 26.3 3.2 
Fall Light 613 50.2 1.80 8.6 4.2 

34.9 1":8 

Spring Light 449 110.1 2.44 16.0 4.2 
Fall Hoderate 587 42.9 1.53 12.0 * 28.0 

Fall Trials 

Table 3 shot'TS production and utilization for the fall use pastures . 
A request for 230 animals to be used during the grazing study Has 
not met; consequently the pastures Here understocked during this 
trial. 1'0 partially offset the 10Her number of animals (171), they 
were grazed for 52 days instead of the normal 45 days. Cold ;leather 
forced the termination of the trial at this time. 

Table 3 • Air dry forage production and utilization for the fall 
grazing trials of 1962. 

Utilization 
Initial Combined 

Intensity Production Fall Spring & Fall 
Pasture of use (pounds) (porcent) (percent) 

01 Light 466 34 
06 Hoderate 405 52 
04 Heavy 344 74 

10 Heavy 315 53 66 
20 Light 252 33 73 
30 Moderate 212 44 77 
40 Heavy 221 58 78 
50 Light 194 48 78 
60 Moderate 225 45 72 
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Project E. S. 32. Ecology and Control of Goatueed (Hypericum 
perf ora tum) • 

Plans l~ere made to re-sample a number of the more important 
study sites and to include the results in a comprehensive 
report covering 12 years of study. This sampling was accomplished 
and 1 or 2 publications 1-1ill be prepared in the coming year. 

The general treoo. at most study sites in 1963 l-ms for a continued 
decline in l!YPericum numbers from the moderate resurgence observed 
in 1959 am 1960. Populations of chrysolina beetles l-rere observed 
on most sites lihere appreciable amrunts of Hypericum occurred. 

Project E. S. 34. Ecology of the Grasslands of Northern Idaho. 

This project was on a maintenance level during the year, ,lith 
no student help available to 1-1ork on it. Limited reconnaiss<>.nce 
of the Salmon and Snake River Valleys in the Riggins-GrangeVille 
region uas continued, 1-1ith emphasis on the distribution am 
ecology of Aristida longiseta (three-a,m). This unpalatable 
perennial is prevalent on marw of the lot-rer ranges of the region, 
and appears to have increased on heaVily grazed areas. Efforts 
by ranchers to control this plant by burning appear to be of 
dubirus benefit, especially on slopes Hhere erosion potential 
is high. A study of the ecology and control of Aristida is being 
considered as a possible segment of this project. 

32. 
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III. Wildlife and Fisheries Management 

Project 1'1. U. 18. Productivity of Ruffed Grouse in Northern Idaho. 

No field Hork l~S done on the project during the year except 
the continuation of grouse banding. Banding and attaching 
colored plastic neck bands 1-laS done both on the brood ranges 
in the fall, and on the drumm:i.ng logs in the spring. 

Project 1'1. U. 19. Ruffed grouse populations and census methods. 

Project inactive. Manuscript being prepared for final report. 

33. 

Project 1Y. U. 23b. Census, Habitat Use, and Productivity of vlhite-Tailed 
Deer in the Hatter Creek Enclosure. 

Harley G. Shaw completed his }faster I s thesis under this project 
in September, 1962. The summary of his findings were reported in 
the annual report a year ago. The Idaho Fish and Game Department 
has multilithed the thesis under the title, "Seasonal Habitat use 
by Whitetail deer in the Hatter Creek Enclosure." This was listed 
as a Research Completion Report under Federal Aid in Wildlife 
Restoration, Project 1Yl31-R-l, dated 1962. 

Project 1Y. U. 28. Influence of Logging on Trout Streams in Northern 
Idaho. 

This study began in 1955 to determine the effect of speCialized 
logging practices on stream environments and associated resident 
trout populations. The research consists of three phases, namely, 
a prelogging, logging and a postlogging phase. The project is now 
in the postlogging phase of analysis in one study area and in the 
logging or postlogging phase in a second study area. 

Pb,y:s1cal, chemical and biological sa~les Here taken during the 
summer from each of the study areas. These s~les were analyzed 
at the University laboratory and the findings liere tabulated. 
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Project W. U • .36. Plant Succession and Utilization by Livestock 
and Big Game in a Sand Dune Area in Fremont 
County, Idaho. 

The winter of 1961-1962 ~ras more severe than average and caused 
high concentrations of game animals on relatively small areas of 
range. During a more normal l-linter, the area l-rould probably 
receive about the same amount of overall use, but l-Tould be 
better distributed over the range. 

Big game and livestock use of the range as a I-Thole ,ras not 
excessive, but some areas of game concentration Here over
used. A certain amount of overuse may be unavoidable, if 
proper overall use of the range is to be accomplished. 

The bulk of big game use occurred on the stabilized sand be-
tl-Teen the Big Grassy Road on the north and the southernmost dune 
sands on the south. 'Nithin this area, a strip about one mile ,Tide 
received the heaViest big game use. This strip extended from the 
westernmost Juniper Buttes on the north, through Nipple Buttes, 
and south and east along the soutln,est and south-facing slopes of 
the southernmost buttes. 

Although a f8li game animals spent considerable time in the North, 
Nortln-rest, and East Dune Areas, they Here used primarily as 
migratory routes to and from the South Central Dune Area. Parts 
of these areas support good stands of brovlse forage and ,1ould 
undoubtedly receive more use during a more open l-linter. 

Moose use ,ras Hell distributed over the entire range, but mule 
deer and elk tended to concentrate near the buttes. Livestock 
use l13.S quite evenly distributed over the portions of the range 
that they used. 

Conq:>eti tion in this study is defined as occurring uhen two or 
more species of animals seek to obtain a supply of forage that is 
not adequate for both, l1here 50 per cent of current annual grOl-rth 
is considered to be the supply of forage. Conq:>etition according 
to this definition did occur between domestic sheep and big game, 
for chokecherry and bitterbrush, on the portions of the range 
where big game concentrated heavily during the Winter. Over-use 
of these areas by game liould probably have occurred regardless of 
whether or not they Here used by sheep. The sheep mereJ;y con
tributed to a problem that already existed. 

Fall sheep use of brovTse speCies, prior to snOH depths sufficient 
to render grasses and forbs at least partialJ;y unavailable, 
presented no real threat to the brOl-rse forage resource and con
tributed very little tovrards livestock-big game conq:>etition. 
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Br~Tse consumption by sheep increased markedly after snon 
depths reached six inches or more. lVhen sheep use the areas 
of heaviest game concentrations, after six or more inches of 
snOl'T are present, co~etition l'1ith big game is probable. 

Cattle used the range during the fall of 1961 before snow 
depths exceeded six inches, ate very little or no shrub gr~rth, 
and did not compete Hith big game for brot-Tse forage. If cattle 
are left on the range after snot'T depths exceed six inches, 
br~Tse cons~tion l'Till umoubtedly increase, as will the 
likelihood of competition ~rith big game. 

Domestic sheep undoubtedly remove the largest amount of forage 
annually of any speCies, am very likely contribute to, or 
accelerate, the shrub climax on llDlch of the range. Elk remove 
the next largest amount of forage, but use only slightly more 
than half as much as sheep. Deer and moose used approximately 
the same amount of total forage and together removed about the 
same amount as elk. Cattle remove half as llDlch forage as either 
deer or moose. 

Antelope bitterbrush is by far the most i~ortant single br~Tse 
species on the ~rinter range am is the mainstay in the diets of 
elk, moose, and mule deer. lJestern chokecherry am big sage
brush are both used extensively, but are of secondary ~ort
ance. Chokecherry is used more intensively by moose and elk 
than by llDlle deer. Sagebrush is used considerably by deer am 
elk, but very little or none at all by moose. Rubber rabbit
brush is rated the third most i~ortant browse species, am is 
used considerably by elle, lightly by mule deer, and very lightly 
or not at all by moose. 

The greatest detrimental effect on br~Tse product ion has been 
the burning of shrub stands, and the secom greatest, the con
centration of game on the remaining stands of shrubs. Winter 
use of br~Tse by livestock is considered to be the third 
greatest factor contributing to br~Tse depletion. Because of 
their preference for grasses, elk are probably less affected 
by the burning of shrubs than are the brclHse-loving llDlle deer 
am moose. 

The Juniper Buttes range could support more sheep am cattle if 
the big game ,ras removel'., and t he shrub stands burned, and the 
area managed for livestock only. It could also support more big 
game if the livestock liere removed, and no burning l-raS allot,ed. 
However, the maximum benefit is probably derived by al101·ring both 
livestock and big game to use the range. 

35. 
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Project No. \'1. u. 37. The Ecology and 11anagement of Br~1Se on Elk 
1"linter Range, Seh/ay-Bi tterroot Uilderness 
Area, Idaho. 

No \rork \!as done on this project during the past year, but a 
number of chemical analyses of brot-1Se plants are planned for 
the coming year. 

Project 1-1. U. 41. Productivity of fule Deer on an Over-Used 101-1 Grade 
Range. 

Since the thesis of the above title has been completed the 
summary of the project is given as the final report. Collection 
of deer for added productivity study is being continued. 

A study on the productivity of mule deer on the l-liddle Fork of 
the Salmon River ~13.S conducted from September 1, 1961, through 
June 7, 1962 . The study area included the );inter range from the 
river to appraximately 6,500 feet on three drainages - Harm 
Springs, Brush, and Sheep Creeks. 

The population trend of the area appears relatively stable. 
Estiwates are obtained through yearly trend counts conducted by 
personnel from local sportsmens' clubs, the Salmon and Challis 
National Forests and from the Department of Fish and Game. The 
1962 trend count showed 568 deer on the study area from ~lhich a 
total population estimate of 800 deer t-/aS made. 

Sex ratio and doe-fa~m counts Here conducted in late fall and early 
spring. The spring sex ratio Shot-led 45.7 bucks per 100 does and the 
doe-fatm counts indicated 46.2 fatms per 100 does. Age classes for 
the study area herd taken from hunter kills, collected deer and the 
trapped deer ShOl-led 22 per cent yearlinGs, 10.2 per cent 2t year 
olds, 43.2 per cent prime deer (~ through 7t year olds) and 24.6 
per cent old deer (8 years and over). For the productivity calcula
tions, the prime group t-/aS expanded to include the 2t year olds. 

Reproductive data t-13.S obtained by ovarian analysis of ovaries taken 
from hunter kills and thirty-five does collected from December 
through April. In 1960, 100 per cent of the forty-tHo does examined, 
including yearlings, Here pregnant. In 1961, sixty per cent of the 
yearlings, 94.1 per cent of the prime and 100 per cent of the old 
deer had experienced pregnancy. 

The fertilization rate or number of ova shed that are f ertilized 
as ascertained from the collected deer t-/aS 100 per cent. This uas 
believed to be too high and a 95 per cent figure ~/aS used in 
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calculations. Prenatal loss ~ms 1.92 per cent or one of the 
fifty-tuo fetuses collected. Using these figures, 159 fa~ms 
Here produced for every 100 does of breeding age in 1961. In 
1962, the figure l-!aS 1L 7 falfnS per 100 doe s • 

Early fal-m mortality, as obtained from doe-fa~m counts, l-ms 
47.6 per cent. The over-~ri.nter loss l-ms 10.5 per cent. Some 
malnutrition ~ms observed in fa1-ms. Diseases ani parasites did 
not appear to cause any significant losses. The pre-1-ri.nter ani 
post-mnter summer adult losses l-rere assumed to be one per cent 
for each period . The primary cause of the high early fa~m loss 
l-!aS not ascertained, but it is believed to be due to poor doe 
condition during parturition. 

The hunting kill on the study area uas 102 deer cr 12.7 per cent 
of the deer on the study area. Fifty-eight and eight-tenths per 
cent of the kill 1-ms bucks, 31.4 per cent l-!aS does and 9.8 per 
cent was fal-ms. Crippling loss l-!aS assumed to be fifteen per cent 
of the legal kill. 

Observations of the siXteen tagged deer indicated the deer did 
not travel bet~Teen drainages on the study area, nor C:id they cross 
the river. Four observations of these deer on their summer ranges 
shOl-1 movements of forty to fifty miles. 

Potential productivi ty of the deer on the stuCy area for the 1961 
breeding season lms 85.1 per cent. This figure is high because 
of the 45.7 bucks per 100 does sex ratio, the 101-1 percentage of 
unproductive yearlings and the relatively high production of 
1.59 fa~ms per doe. 

Net productivity after the heavy natural losses are deducted, 
l-!aS 18.9 per cent. For 1961, an increase of 4.3 per cent occurred 
in the study area herd. 

!-1inter range conditi on appeared to be the most important factor in 
influencing productivity. Most of the heavy early fawn mortality 
and over-~ri.nter losses can be in:lirectly attributed to poor ~ri.nter 
range con:lition. 

Project ~l. U. 42. The Life History and Seasonal l10vement of a Fluvial 
Cutthroat Trout in the Salmon River, Idaho. 

This project is desCribed in a thesis entitled, "The Life History 
and Seasonal Hovements of Cutthroat Trout in the Salmon River, 
Idaho." The follo1-Ting 1-ms taken from the summary of the above 
thesis. 
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A tagging experiment ~Ias begun in July, 1959, to determine 
seasonal movements of the Ct,tthroat trout population. Jaw 
tags Here attached to 2,247 cutthroat trout of Hhich 173 Dr 
7.7 per cent have been recovered. Ninety-five Dr 55.9 per cent 
of the cutthroat trout recovered uere recaptured downstream, 
32 or 18.8 per cent Here recaptured upstream, and 43 or 25.3 
per cent Here recovered in the same location as tagged. The 
mean number of miles betVleen release and recovery sites for the 
tagged fish uhich ,Iere recovered 1 or more miles from release 
sites Has approximately 18 miles uith a range of 1 to 80 miles. 
Cutthroat trout moving c ormstream has an average movement of 19.9 
miles uith a range of 1 to 80 miles. Tagged cutthroat trout 
moving upstream to spa.m had an average movement of 21.6 miles uith 
a range of 6 to 45 miles uhile the remaining upstream migrants had 
an average movement of 10.8 miles uith a range of 1 to 57 miles. 
Seventy-five per cent of the cutthroat trout recovered upstream 
or dormstream from the release sites uere captured more than 5 
miles from the release sites. There VIas no correlation betl;een 
size and distance traveled in fish moVing dormstream. Among the 
upstream migrants there appeared to be a trend for the larger 
fish to move farther. Doemstream cutthroat trout movement took 
place in the fall and upstream movement in the spring. Many 
fish ,Iere recovered in the Salmon River in the lnnter. Scale 
readings indicated that seven year classes existed in the Middle 
Fork cutthroat trout population. 

J1any cutthroat trout in the Hiddle Fork do not form an annulus 
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at the end of the first year of life, the exact percentage varying 
lnth the age class. Percentage of normal scales (forming an annulus 
at end of first year of life) in each age class as determined from 
472 scale samples .TaS: Age Class II - 73.7 per cent, Age Class III -
74.6 percent, Age Class IV - 55.2 percent, and Age Class V - 66.7 
percent. These variations are probably related to annual enViron
mental differences related to grOl-rth. lliddle Fork cutthroat trout 
matured at approximately 295 millimeters fork length or in their 
sixth year of life. Approximately 23.5 percent of the cutthroat 
trout caught on project float trips uere fish that had spa.med the 
spring of the year that they ,Iere caught or uere capable of spa,lning 
the folloeling spring. Calculated mortality rates of Middle Fork 
cutthroat trout uere as follOl,s: total annual mortality, 67.9 per
cent; fish exploitation, 17.4 percent; and natural mortality, 50.5 
percent. Hortality incurred in tagging of cutthroat trout lTaS 

determined to be less than 5 percent. 

In 1960, commercial float trips dOlID the I·liddle Fork contained 238 
anglers .. ho applied a total of 5,320 angler hours of fishing 
pressure. Commercial float trips released approximately 85 percent 
of the cutthroat trout caught as co~ared to 26.5 percent released 
by anglers flying into airfields. 
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Project W. u. 44. Ecology of I-hle Deer ~linter Range, I·fiddle Fork 
Salmon River , Idaho. 

Summary of the project is given in the conclusions and summary 
of the above thesis: 

The following tentative c onclusions concerning the stuQy area can 
be made from the results of this investigation. 

1. The soil is generally very unstable. 
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2. The ground surface does not have adequate vegetational cover to 
protect the soil from disturbance. 

3. The bitterbrush stands are over-mature and there is inadequate 
reproduction to maintain the brcJIoTse. 

4. There is a very limited amount of aVailable soil water in the 
upper twelve inches of the soil during the months of July and 
August. 

5. The area is in poor condition. 
6. The trend of the range is tOl·mrd an increase in grasses and a 

decrease in shrubs. 
7. The large concentrations of mule deer that winter on the stuQy 

area definitely contribute to the instability of the soil, the 
101-1 ground-surface vegetational cover value, and the poor condi
tion rating. They contribute to the lack of brOlise reproduction, 
and therefore, to the trend of the range. 

8. During a more severe Hinter, a major portion of the bitterbrush 
plants available for deer use l-ould be utilized above the re
commended 60 percent maximum utilization factor. If a very 
severe ~1inter occurred, there lfOUld be large numbers of deer lost 
from starvation. 

A preliminary ecolOgical study ~laS conducted on a small portion of the 
l1iddle Fork of the Salmon River mule deer ldnter range from June 1961 
to June 1962. This study If!lS instituted to aid in the management of 
this inportant l1inter range. A resume of the methods and results 
follows: 

The bitterbrush type was separated from other vegetational types by 
the preparation of a type-map. All of this stuQy Has conducted l1ithin 
this bitterbrush type. 

\ieather data 1,ere recorded at tuo weather stations. The maximum 
temperature recorded liaS 106~. and the minimum liaS -19~. The 
precipitation from August 1961, through July 1962, totaled 11.9 
inches at the 10l-rer lleather station and 15.0 inches at the higher 
weather station. 

Soil temperature data were collected at surface, 2-inch, and 4-inch 
depths. The maximum soil surface temperature recorded l·laS 164~. 
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There was very little available ~later in the soil at 4- and 
12-inch depths during the months of July and August, as 
ascertained by the ueight method of determining the percentage 
of soil mOisture in the soil. The percentage of soil moisture 
in the soil during these two months was similar to the percentage 
of soil moisture in the soil at the uilting point (15 atm.). 

An attempt ~TaS made to ascertain the stability of the soil by the 
use of soil transects and can sites, and by observation. The soil 
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is generally very unstable on these relatively steep slopes llith three 
forces causing the general d~mslope movement--surface run-off, 
animal movement, and graVity. 

Information ~TaS gathered on the cover of the range by the line 
interception method. A ground-surface vegetational cover value 
of 21.7 percent ~TaS ascertained uith over one-half of the cover 
consisting of litter. 

The same method shmied bitterbrush, big sagebrush, gray rabbitbrush, 
and slenderbush eriogonum, 1-Ihich proVided 9.0, 5.4, 4.3, and 4.3 
percent of the live ground surface vegetational cover respectively, 
to be the predominant shrubs. Bluebunch l'lheatgrass (12.7 percent) 
was the predominant grass, and balsamroot (,36.8 percent) and buck
wheat (3.7 percent) were the most important forbs. Balsamroot was 
measured at the leaf-spread level rather than at the ground-surface. 

Density measurements uere made to the nearest perennial plant, 
perennial grass, shrub, and bitterbrush \'lith the point-centered 
quarter method. The same plants predominated as in the composition 
study, lnth one exception. Phlox sp. lTaS the forb that occurred the 
most frequently. Relative density of the shrubs as determined by 
measurements to the nearest shrub ~TaS 27.7 percent for hit terbrush, 
23.3 percent for gray rabbitbrush, 19.3 percent for big sagebrush 
and 14.8 percent for slenderbush eriogonum. Relative density of the 
perennial grasses as determined by measurements to the nearest 
perennial Brass ~TaS 62.5 percent for Agropyron spp., 20.6 percent 
for needle-and-thread, and 12.6 percent for Sandberg bluegrass. 
Relative density of the perennial forbs as determined by measure
ments to the nearest perennial plant I'TaS 8.4 percent for Phlox sp., 
5.1 percent for balsamroot, and 3.5 percent for buckl-Theat. 

The mean of the distances to the nearest perennial plant ~TaS 2.0 + 
0.1 feet; to the nearest perennial grass Has 4.2 + 0.5 feet; to tiie 
nearest shrub ~TaS 9.9 + 0.6 feet; and to the nearest bitterbrush 
was 25.2 ! 1.6 feet. The mean number of the plants per acre were 
ascertained from these measurements. There are approximately 
10,890 perennial plants per acre on the study area; approximately 
2,469 perennial grass plants per acre; and approximately 444 
shrubs per acre, of 1-Ihich 69 are bitterbrush plants. 

, ' 
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Utilization of bitterbrush was ascertained by linear t'-lig measure
ments of the current annual grot-rth "before and after use". 
Utilization of the bitterbrush on the study area during the 1961~ 
62 ,linter ,·ras 55.5 percent of the annual grocrthl 

The mean age of the aged bitterbrush plants for Harm Springs Creek 
was 53 :!:. 7 grocrth rings; for Sheep Creek, 53 :!:. 6 grot;th rings; 
and for lo;Ter Brush Creek, 40 + 5 grot,th rings. 

On the basis of the data collected, the limited available soil 
'-Tater in the soil during July am August appears to be a major 
reason for the lack of bitterbrush reproduction. 

The condition of the range ,ras classified as poor. The basis for 
this rating 1-ras primarily the instability of the soils, the low 
grour~ cover value, and the lack of the young age class for 
bitterbrush. 

The trend of the range appea.s to be tot-rard an increase in grasses 
and a decrease in shrubs, based on data gathered from repeating 
plant occurrence counts originally made in 1931 and 1950. 

Project H. u. 45. Occurrence and Significance of D81-1 on Selected Forest 
Sites in Northern Idaho. 

During July, August, and September 1962, microclimatic measure
ments, including de,T measurements, 1-Tere made at 18 "permanent" 
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sites as ,Tell as at 56 temporary sta.tions. Station instrumentation 
varied according to the purpose of each station in the research 
scheme. Fully instrumented stations contained a nygrothermograph, 
recording anemometer, and a deN gauge. A maximum-minimum thermometer 
and dew gauge Here used at temporary stattons in d81-T-temperature
relative humidity studies. Precipitation 1-ras measured at three 
sites. 

Deu Gauge Development 

During the summer of 1962, 1-Te continued to test several types of 
d81-T measurement devices. A four inch square plate of matted 
Acetate (Keuffel and Esser Herculene Drafting Film .002 inch 
thickness) mounted on a frame of brass l'Telding rod, again 1-ras our 
basic instrument. This gauge is designed for ueight determination 
of d81i. The gauge uas positioned so that the matted acetate plate 
l-raS at a height of six inches am parallel to the groum surface. 
The plates Here exposed overnight, and l,eighed the follCl-ling 
morning before evaporation of accUlllUlated d81'1 began. 

I 
-I 
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Collector gauges designed for volumetric measurement, described 
:l.n the 1962 report Here tested again. It was found difficu~t to 
accurately measure all deli formed on the collection surface. The 
effect of the angle of suspension and the funneled portion of the 
gauge present problems in evaluation of the measurement. Treat
ment of the collector surface 1dth a detergent solution (Scott, 
1962) produced erratic results. 

To gather information about the rate of accumulation and the 
duration of d~r, 1-re modified the recording deH gauge used by 
Lloyd (1961) in his experiments in northern Idaho. As he used 
it, the instruments consisted of an expanded pOlystyrene block 
mounted on a balance, a drum driven by a 7-day clock, and a pen 
geared from the balance to the drum. As den accwnulated, ueight 
changes of the block Here recorded on a chart mounted on the drum. 

Because of possible errors due to the mOisture absorption and 
heat exchange properties of the polystyrene block, He replaced 
it ,lith a 12 by 24 inch sheet of matted acetate, but the acetate 
plate Has too liGht to produce the desired sensitivity. Further 
experiments ;lith this deu gauge are planned. 

Experiments ,dth electrOnic de;r recording <Tere continued, using 
a varying resistance correlated Hith amount of de;r. Pressure 
sensitive paints have been ,lired in circuits to give records on 
strip-chart recorders. ~le can get records of amount of det-1 by 
this method, but have not yet overcome the problem of lack of 
sensitivity. StaCking paint spots and other means of adding 
sensitivi ty have not yet solved this problem. Hork on this type 
of del., gauge 1lill continue. 

One entirely ne;, idea is ncm being tested as a possible d81-1 
gauge. This is a capillary tube arrangement for converting de;r 
precipitated on a surface to a volumentric tube ;,here comparative 
readings can be made. A number of preliminary experiments have 
been made during the uinter in the laboratory, and field testing 
is planned for the 1963 season. 

Amounts ~ Pattern of Distribution of De1i. 

As in 1961, det-1 measurements Here restricted to a series of 
clustered sites. The 1-1eighing procedure dictated this system 
of location. For the most part, the same sites described in 
the 1961 report 1-rere used during the summer of 1962. De;r 
measurement profiles ,rere established in three major ravines of 
the study area. 

The summer of 1962 has been characterized as cool and often un
settled. Above normal precipitation and .. lind lTould have allowed 
for f81-1 accurate del., measurements during June. A summary of de;r 
occurrence during July, August and September is presented in 

42. 
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Table 1. Neasurable deH accumulation did not occur on only 9 
out of 59 attempted measurement days. Overcast skies were the 
main prohibiting cause . Bel~, normal temperatures contributed 
to favorable micr oclimatic conditions for deH accumulation Hhen
ever evening skies ,Tere clear . In fact , del, often formed in 
early evening arrl Has frozen by morning . These conditions ;rere 
not the case in 1961 Hhen high temperatures ,Jere common. 
Table 2 sum.':larizes de,T measur ement made at the "permanent" 
stations Hith the . 002 inch thick acetate plates. For ease of 
comparison, the Height of de;T in grams has been converted to 
the equivalent in millimeters . It ,12.s determined. that measure
ments Here not sufficiently accurate beyond o!le- tenth of a gram 
or one-hundredth of a millimeter . 

Table 1. 
Summary of 1962 De;T Occurrence 

July Aug . Sept. Totals 

Number of days measurements attempted- 20 

Number of days det, measured- 17 

Number of days .. Tithout measurable det·r- 3 

Number of days measurements not attempted 
but occurrence of de,r probablo- 10 

Number of days rain prevented de;r 
accumulation or measurement-

Tabl e 2. 

1 

20 

17 

3 

4 

6 

Summary of Det, Heasurements an "Permanent" Stations 
Summer of 1962 

19 59 

16 50 

3 9 

6 20 

12 

Site No.Nights No.Ni ghts Range of DetT l1easure- Nean in 
EKposed De<T Recorded ments in Hillimeters Hn . 

Clearcut Station A 45 35 .01 -.20 .094 
Clearcut Station B 19 13 .01 -.11 .065 
Clearcut Station C 19 13 .01 -.10 .063 
Clearcut Station D 55 6 .01 -.06 .035 
Clearcut Station E 46 36 .01 -.20 .092 
Clearcut Station F 19 13 .01 -.14 .085 
Clearcut Station G 19 13 .01 -.12 .062 
Clearcut Station H 56 11 .01 -.10 .045 
Clearcut Station I 55 42 .01 -.2.7 .122 
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Site No.Nights No.Nights Range of Deli lleasure- Hean in 
Exposed D~T Recorded ments in Hillimeters Hm • 

Clearcut Station J 19 14 .03 - .16 • 106 
Ciearcut Station K 19 14 .01 - .14 ,086 
Control Station 1 56 0 --------- 0 
Clearcut Station H 19 11 .01 - .14 .087 
Clearcut Station N 19 11 .01 - .16 
S.1"1. Corner Block fl3 9 6 .03 - .14 
N.l'l. Corner Block /'!3 9 7 .04 - .18 
!'leadOl-T 59 49 .01 - .21 
Railroad Grade 50 44 .06 - .28 

Daily measurements ranged from .01 to .28 mm. Hean measurement 
values varied from 0.000 mm. under the dense canopy of conifers 
at Station 1 to .204 mm. at t he railroad grade station. Under 
loss dense canopies, d~T did occur at stations D (.035 mm.) and 

.079 
~090 
.107 
,125 
.204 

H (.045 mm.). The railroad grade and meadOl-T stations had the 
highest mean deu deposition. Improved ueighing facilities a11Ol-red 
for more accurate measurements at the ravine stations than .rere 
possible in 1961. As in 1961, Station I had the highest mean value 
of any station in the clearcut blocks. 

Microclimatic Factors 

Recording instruments loaned to us by the IJeather Bureau have 
accumulated a large volume of microclimatic data. Instruments 
charts have been transcribed onto permanent record sheets. The 
data have not yet been machine analyzed. ITe hope to define 
relationships existing betHeen temperature, relative humidity, 
air drainage, and deu accunrulation. 

Nocturnal temperature inversions occur during most of the summer 
months in the raVines of the study area. On a majority of our 
observation days, de1-T accumulation has appeared to be related to 
microclimatic conditions characteristic of these inversions. 
Profile stations l-rere established in each of the major raVines to 
detect the influence of these cold air pools on del-T formation. 
Because of the denSity of vegetation, uniformly open hillsides Here 
difficult to find. Diversity in the pattern and grOl-rth form of 
vegetation has often masked the effects of the inversion. Further 
interpretation and neu profiles are planned. These measurements 
have emphasized the ever-changing pattern of de,T proneness in a 
forested area. 
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Project H. u. 46. Life History of the Northern Idaho Cutthroat 
Trout. 

The title of the project report t~as changed from "The Life 
History of the Cutthroat in Northern Idaho" to "Studies of 1\10 
Races of Cutthroat in Northern I daho." The latter title is 
more descriptive of the study . 

The important findings of the study are summarized as follows: 

1. A life history study of the cutthroat trout in the St. Joe 
River of northern Idaho Has begun in July 1961, arxl terminated 
in September 1962. 

2 . Tt~o races of cutthroat trout, Salmo clarki let,risi (Girard), 
inhabit the St. Joe River drainage:--Bne race is adfluvial arxl 
moves from a stream to a lake environment; the other race is 
resident and spends its entire life in a stream environment. 
Scales from adfluvial cutthroat shot'1 1 to 3 years of stream 
grot~h characterized by fine, narrot11y-spaced Circuli, and 1 to 
3 years of lake grotrth characterized by broad, ~ridely-spaced 
circuli . Resident cutthroat scales shot'1 only the fine, narrot11y
spaced circuli. 

The two races are significantly different at the 0.01 level on 
size at first annulus and number of included circuli ~ri thin the 
first annulus . A meristic comparison among the largest cutthroat 
of the lot-rer four tributaries arxl Gold Creek (one of the tuo 
upper tributaries) shot'IS that (1) scales in a diagonal rot-r above 
the lateral line are significantly different at the 0 . 05 level 
bet.reen Gold Creek fish and those from the lot'Ier tributaries and 
(2) pyloric caeca counts are significantly different at the 0.05 
level between Gold Creek cutthroat and those from Benewah arxl 
Thorn Creeks . 

45. 

Adfluvial cutthroat "ere captured in Beneuah and Thorn Creeks 
during the study period, and anglers report catching adfluVial 
cutthroat in Trout and llica Creeks during early June. Thus, it 
appears that at least some if not most of the juvenile cutthroat in 
the lower tributaries dClt-Tnstream from adfluvial spauning areas are 
premigrant for~s that have not completed their stream residency. 

Angler catch recerds shot'I that the adfluvial cutthroat do not range 
above the Turner Flat Campground area. This is some 28 river miles 
belot-r the upper tributaries . An abrupt elevation change in the 
river (851 feet) takes place betueen the upstream limit of the 
adfluvial cutthroat spat-rning range and the upper tributaries, and 
thus may help to separate geographically the tHO cutthroat races. 



;,' '.i·. 

" 

I . 

. , 
I • 

. , 
) 1.1: 

. ',;. IE: : 

• ~, .! ',. r ~ . ',[", , j 

'\~"J _,: . :' 

:l.ti{ .. r.: ', . .i:, 
L ::.> 

)'~.' ~l' 

,) 

" 

, . 

. ' 
.. , 

;- ; ': 

',. ',: . 
. , ", 

u . . 'J , . 



3. AdfluVial cutthroat begin their spauning migration in early 
April. This migration extends about 75 miles up the St . Joe 
River. In the lOHer tributari es spauning takes place in early 
lfay, and most of the fry have emerged by late June. In the upper 
tributaries spal-lning is apparently later as some unsealed fry 
Here collected as late as September 12. 

4. Annuli are formed durinG the spring, as indicated by the 
presence of a distinct annulus immediately prior to the first 
lake-forMcd circuli. Thus, lake,lard movement of juvenile 
adfluvial cutthroat apparently takes place during the spring, 
and may COincide I-r.i_th the upstream migration of mature adfluVial 
cutthroat. 

5. Of the 90 adfluViat cutthroat scales examined during this 
study, 28 per cent sh<JI.led one year, 66 per cent shOl-led tuo years, 
and 6 per cent shOl-Ted three years of stream gr<JI.7th . Of these 
same scales, 14 per cent shOl-1ed one year , 57 per cent shOl-led bl0 
years, and 29 per cent sh<JI.led three years of lake grOt-7th. 

46. 

6. Adfluvial cutthroat shoH accelerated gr<JI.7th upon entrance to the 
lake complex. This is most apparent in fish that leave the stream 
environment after their second year of life. The y ear prior to 
spal-lning the grOl-1th rate decreases. 

7. First~year cutthroat begin to form scales at a fork length 
slightly greater than 40 millimeters. Scales first develop in 
the area of the caudal peduncle, both above and beloH the lateral 
line. 

8. Nature female adfluvial cutthroat contained from 204 to 1384 
eGgs . A trend Has apparent betl1een length of fish and number of 
eggs. 

9. AdfluVial cutthroat provide an early season fishery in the 
St. Joe River. Reports from anglers reveal that the majority 
of the adfluvial cutthroat have returned to the lake complex by 
mid-June. The last adfluVial cutthroat captured in the river Has 
on July 22. 

10. The imp ortance of the cutthroat trout fishery in the St. Joe 
River is attested by the fact that the cutthroat has survived am 
maintained itself in the presence of increased anGling pressure, 
the introduction of other game fish, am increased numbers of non
game fish. The future of the cutthroat fishery Hill depem upon 
the protection of the spallninG runs and the environment of the 
tributary streams uhere spaHning takes place and l-1here young cut
throat spend their first crucial ~'ears of life. 
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Project H. U. 47 . The Determination aoo Development of Sperm Toxins 
for the Control of Undesirable Species of Fish. 

This project is directed tOt-lard the development of a selective 
toxin Hhich Hould not be lethal t o salmonids, but uhich l{ould 
suppress selected coarse fishes aoo presumably improve the pro
duction efficiency of our fishinG Haters. The northern squawfish, 
Ptychocheilus oregonensis, Has singled out as a test species for 
this research because a number of investigators have shmin that 
it is both a serious competitor and predator of young salmon and 
trout . It occurs in large numbers aoo preys upon both hatchery 
planted fish as Hell as natural stocks of salmonids. 

The objectives of t he project Here as foll01-1S : 

1. To determine t he minimum effective concentrations, lethal 
to fish sperm, of various toxins l1hich are sublethal to young 
salmonids at the concentrations tested. 

2. To test the effectiveness of sperm toxin in suppressing a 
natural squaHfish population . 

47. 

3. To expl ore and develop any toxins, Hhich durine the course of 
this investigation are noted aCCidentally to have detrimental effects 
on the eggs or larvae of the course fish utilized . 

Although not in the original plan, t he determination of piscicides 
became a fourth objective of this program. 

Laboratory facilities Here constructed at Rochat Creek during 
the spring and swnmer of 1962 . This enabled the investigators to 
conduct bioassays in a natural supply of cool l-rater. The creek is 
located in close propinquity to the confluence of the St . Joe and 
St . Haries Rivers, both of uhich support large populations of 
squaHfish. Screened tanks, provided uith runninG uater, liere 
arranged outside the laboratory for sorting am h91ding live squa~l
fish . Al so, along the Rochat Creek side of the laboratory a large 
pond lras evacuated uhich ~ras open to the creek on one side . A uire 
fish pen (16 ' x 8 ' x 2t ' ) lras constructed and placed in the pom . 
The Hire pen l-ras subdivided into three compartments Hhich faCilitate 
the sorting and handling of fish . 

Potential toxins to be used in t he spermacide bioassays Here 
prepared at the Fishery Laboratory of the University of Idaho . 
At the St . Joe River field laboratory, each chemical l-ras diluted 
with ~rater and placed in a squat, cardboard tub so that the re
sulting solution contained S ppm of chemical . Plastic petri 
dishes Here placed in the tubs and small quantities of squaHfish 
eg:;s were stripped directly into t he petri ('.ish Hhich l·ras sub
merged in the toxin . A feH drops of milt uere squirted into the 
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solution ci rectly over the e~gs and the solution stirred . A 
series of tubs complete Hith petri dishes but containing 
different toxins uas aVailable so that a female could be totally 
stripped of her eggs in one operation. Three control tubs uhich 
contained pure uater instead of toxins m~re used for the first, 
middle and last batches of eggs . 

In 1962, the developing eGgs uere preserved in vials for later 
microscopic examination and mortality counts . In 1963 the per
centage of mortality uas roughly estimated by inspection on the 
first and sixth days after fertilization . 

Construction of the laboratory delayed the start of chemical 
screening in 1962; because of this, the spa11ning run of squa,lfish 
was almost conpleted and only a f8l-1 laboratory tests could be made. 

As the spermacide approach to the general problem of rough fish 
control is someuhat unique, unpredictable problems arose in the 
development of t echniques, design of apparatus ani. the incubation 
of squal-lfish eggs . In 1962 only tHenty-tuo batches of eggs and 
in 1963, thirty-five batches of eggs uere available for spermacide 
studies. 

Criteria for distinguishing betl-Teen degenerated eggs and fertile 

48. 

eggs have been established, but the problem of obtaining quantities of 
viable squa,nish eGgs has not been s olved . If ripe, a dozen large 
females uould produce over 1000 batches of eggs from testinG toxins • 

A total of 415 pisci-cide toxins were tested at concentrations -of 
10 ppm. Of these 143 proved to be biologically active . Forty-
three of these 143 toxins have been tested at concentrations of 
1 ppm, thus far . At this lovrer dilution, 12 of the 43 toxins have 
proved lethal to squa,nish in a 24 hour period. 

In order to ascertain what compounds or groups of compounds had 
been identified as biologically active so that bioassay tests could 
be conducted with those chemicals which appeared to have the greatest 
likihood of success, a review of appropriate literature was made. 
520 articles from Biological Abstracts, 74 from Chemical Abstracts, 
3 sections of Excerpts Medica and 10 articles from Indexus Medicus 
were reviewed. 

To date, the research has been essentially exploratory in nature. 
Much time has been spent organizing equipment and deviSing workable 
procedures. The piscicide research was begun as a side issue with 
the idea of making maximum use of time and materials. 
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49. 
Project W. U • 48 . The Role of Mountain Meadows in The Ecology 

and Management of Elk . 

JUSTIFICATION: 

Mountain 
for elk. 
mountain 

meadows appear to be important spring and summer range 
Detailed information is lacking on the importance of 

meadows in total elk ecology. 

Many of the meadows near Elk City are also used by cattle. The 
degree of competition between elk and cattle must be learned in 
order to calculate proper stocking rates . The Idaho Fish and 
Game Department has encouraged the Wildlife Research Unit to start 
this research because of continued complaints of elk reducing 
grazing capacity for cattle. 

The field ;/Ork f or this project began June 10, 1963, by graduate 
student Ko;lalsky. A statement of the objectives follows: 

1. To determine reduction in total forage production caused by 
premature spring grazing by elk. 
2. To determine the degree of competition that exists between 
elk and cattle on the mountain meadO\;s. 
3. To determine whether elk are inducing a trend in the condition 
of the meadows. 
4. To determine the relationship between elk use and size and 
shape of meadows • 
5. To determine the relative use of parts of a meadow at different 
distances from the edge. 
6 . To determine population trend of elk on meadows during spring 
and summer . 
7. To determine importance of mountain meadows as elk calving 
grounds . 

Project W. U. 49 . Beaver Productivity and Movements in Southeastern 
Idaho . 

JUSTIFICATION: 

Productivity of a population is an important factor in determining 
management plans for beaver. A large population exists in the 
study area and further information is needed to more efficiently 
manage the beaver resource . The bulk of the beaver population re
mains within the national forest boundaries but adjacent irrigated 
farms constantly report damage to irrigation ditches, roads and 
culverts . The extent to which beaver move into these farming areas 
is unknown and hence a part of this study. 

Field I;ork began on June 12, 1963, northeast of Montpelier, Idaho. 
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OBJECTIVES. 

1. To determine the productivity of a beaver population in 
Bear Lake County, Idaho. 
2. To determine movements of this population in relation to 
migration to adjacent irrigated agricultural lands. 
3. To evaluate damage to irrigation structures. 
4. To determine relationship of aspen harvest and regeneration 
to stability of beaver population • 



u. :." .. ' 
! . 

,-,.. ".! '1'1 . if. ~.: 

I' j'" 

. '-' 

• 



, 1. 

• 

PUBLICATIONS 

Technical Publications 

Averett, R. C. 1962. Studies of two races of cutthroat trout 
in northern Idaho . State of Idaho, Dept. of Fish and Game, 
Fisheries Div. F-47-R-l . 58 pp . 

and J . N. Stubbs . 1962. Toward a safe and 
----e~ff~e-c~t~i~v-e--m-e7thod of using dynamite to sample 

and determine species range in large rivers. 
fish populations 
Jour . Tennessee 

Acad . Sci . 37(1):20-22. 

Barnes, B. V. , R. T. Bingham and J . A. Schenk. 1962. 
caused loss to western white pine cones. Intermit . 

. Rallge Exp . Sta. Research Note No . 102 . 7pp . 

Insect
For . & 

Burlison, V. H. and F. H. Pitkin . 1962 . Christmas tree growing 
in Idaho . Forest, Wildlife & Range Exp . Sta. Research Note 
No . 20 . 25 pp . 

Clark, E. C. and J. A. Schenk. 1962. Damage caused by the 
Engelmann spruce weevil in northern Idaho . Jour. For . 60 
(11):821-823. 

and and D. L. Williamson. 1963. 
The cone-infesting moth Barbara colfaxiana as a pest of 
Douglas-fir in northern Idaho . Annals of Entom. Soc. of 
America. 56(2):246- 250. 

Loewenstein, Howard and F. H. Pitkin. 1963. Response of grand 
fir and western white pine to fertilizer applications. North
west Sci. 37 (1):23-30. 

McPhee, Craig . 1961. An experimental study of competition for 
food in fish. Ecol . 42(4):666-682. 

51. 

Moden, W. L., Jr. and F. H. Pitkin. 1963 . Development of a pre
cision conifer seed planter. Idaho Agric . Res. Progr ess Report 
No . 72. 14 pp . 

Partridge, A. D. and A. E. Rich . 1962 . 
fungicides in three species of fungi . 
1000- 1004. 

Induced tolerance to 
Phytopathology 52(10): 

Wang, C. W. 1962 . The interaction between provenance and degree 
of chilling in bud breaking of sugar maple . Silvae Genetica 
11(5- 6):125-133. 
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52. 
II. Miscellaneous Publications 

McPhee, Craig. 1963. Determination and development of sperm 
toxins for the control of undesirable species of fish. 
Progress Report (mimeo) pp 1-14. 

Tisdale, E. w. 1963. The Forest, Wildlife and Range Experiment 
Station. Idaho Forester 45:26-27. 

_-.---,,-..,,......,..,..' 1962. Review of "The Vegetation of Wisconsin" by 
J. T. Curtis. Journ. Wildlife Mangt. 26:418-420 . 

III. Graduate Theses (M.S. June, 1963) 

Averett, Robert C. "Studies of Two Races of Cutthroat Trout in 
Northern Idaho." 

McIlvain, Billy G. "Effects of Grazing Intensities on Cattle 
Gains and Crested Wheatgrass Ranges in Southern Idaho." 

Mallet, Jerry L. "The Life History and Seasonal Movements of 
Cutthroat Trout in the Salmon River, Idaho." 

Ollieu, Max M. "The Biology of Eucosma rescissoriana Heinrich in 
Western White Pine of Idaho (Lepidoptera:Olethrentidae)." 

Presby, Richard C. "Ecology of the Mule Deer Winter Range on the 
Middle Fork of the Salmon River, Idaho." 

Shaw, Harley G. "Seasonal Habitat Use by White-tailed Deer in the 
Hatter Creek Enclosure." 

Wing, Larry D. "Big Game and Livestock Browse Utilization and 
Feeding Habits on a Sandy Range in Southeastern Idaho." 

Wood, Robert E. "A Productivity Study of Mule Deer on the Middle 
Fork of the Salmon River, Idaho." 
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2. University of Idaho Speciai Researoh Funds for Projects 27-D, 
54, 55, 63, 65J 70, 77 and Bo. 

3. Boise-Cascade Company. Assistance in forest genetics research. 

4. Idaho State Department of Forestry. Support for forest genetics 
research. 

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

6. Inland Paper Company. Labor, equipment and field accommodations 
for work on tree hybridization, seedling survival and forest fer
tilization. 

54. 

7. Potlatch Forests, Inc. Potlatch Research Fellowship and a special 
grant for work on forest site influences on wood properties of 
inland Douglas-fir. 

B. Southern Id~~o Forestry Association. Financial support for forest 
genetics research. 

9. United States Bureau of Commercial Fisheries. Funds for research 
on determination and development of sperm toxins for control of 
undesirable species of fish. 

10. United States Bureau of Land Management. Funds for research on 
salt-desert shrub ranges, facilities and assistance for Point 
Springs grazing project, medusahead research and forest genetics 
studies. 

11. United States Bureau of Sport Fisheries and Wildlife. Funds for 
the Wildlife Research Unit. 

12. United States Department of Agriculture. Funds from Regional Re
search Projects WM-42, w-25 and W-71, through cooperation of Agri
cultural Experiment Station, University of Idaho. 

13. United States Forest Service. Funds for a growth-quality study of 
western red cedar, office space at the Boise office of the Inter
mountain Forest and Range Experiment Station, field living accommo
dations and assistance in collection of research material for 
several projects. 

14. United States Weather Bureau. Funds for research on distribution 
and significance of dew on selected forest sites. 

15. Wildlife Management Institute. Funds for wildlife research. 
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53. 
APPENDIX A. !.~.~. EXPERIMENT STATION STAFF 1962-1963 

I. Regular Staff Members 

II. 

Ernest Wohletz, Director and Professor (Forest Management) 
E. W. Tisdale, Associate Director and Professor (Range Management) 
P. D. Dalke, Leader, Cooperative Wildlife Research Unit and Pro-

fessor (Wildlife Management) 
M. E. Deters, Professor (Forest Management) 
Minoru H ironaka, Assistant Range Ecologist 
A. D. H of strand, Assistant Professor (Wood Utilization) 
J. P. Howe, Associate Professor (Wood Utilization) 
J. R. Howland, Acting Instructor (Forest Management) 
K. E. Hungerford, Professor (Wildlife Management) 
F. D. Johnson, Assistant Professor (Forest Management) 
Howard LoeHenstein, Associate Professor (Forest Management--50ils) 
Craig MacPhee, Associate Professor (Fisheries Management) 
A. D. Partridge, Assistant Professor (Forest Management--Pa.thology) 
F. H. Pitkin, Assistant Professor and Nurseryman 
R. H. Seale, Associate Professor (Forest Management) 
J. E. Schenk, Assistant Professor (Forest Entomology) 
L. A. Sharp, Associate Professor (Range Management) 
Chi-Wu Wang, Associate Professor (Forest Genetics) 
E. L. Williams, Assistant Forest Economist 

Research Fellows 

R. C. Averett--Fisheries Management 
J. R. Crooks--Forest Genetics 
B. E. Dahl--Range Management 
J. D. Daniels--Forest Genetics 
S. I. Kowalsky--Wildlife Management 
T. A. Leege--Wildlife ~!anagement 
B. G. McIlvain--Range Management 
W. S. McNamara--Wood Utilization 
J. R. N elson--Range Management 
M. M. Ollieu--Forest Entomology 
R. C. Presby--11ildlife Management 
H. G. Shaw--Wildlife Management 
S. I • • Stroup--Forest Management 
L. D. Wing--Wildlife Management 
R. E. Wood--Hildlife Management 

APPENDIX B. SOURCES OF RESEARCH FUNDS AND ~ SUPPORT 1962-1963 

1. University of Idaho, Forest, Wildlife and Range Experiment Station, 
projects in Forest Management, Range Management, Wildlife Manage
ment and vlood Utilization. 
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