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PHYSICAL FACILITIES 

During the past year the plans for the new construction at the Station were 
completed. A contract was let to Giese Construction Company for the construction 
of the Library-Seminar building and three new cabins. Currently this construction 
is near completion and all four units will be available for use during the summer 
of 1966. It was hoped that part of this construction would have been completed 
for use during the summer of 1965, however, some delays were encountered in the 
completion of plans and the processing of bids. The old bunkhouse was destroyed 
this summer and one of the three new living units is being constructed at that site. 
The pole fence around the Station was removed, and a new buck pole fence is nearing 
completion for enclosing an area immediately east of the Station for holding of 
horses used in research projects. These major improvements were made possible by 
a $10,000 grant from the New York Zoological Society which has been matched through 
appropriations by the State of Wyoming. 

Other important developments at the Station include the planting of a willow 
hedge between the Station and the main highway. A pump was installed to supply 
water to these willows. It is hoped that this hedge will develop into an effective 
screen between the Research Station and the highway. With the cooperation of the 
Grand Teton National Park, the entire area was completely surveyed and an accurate 
map drawn of all existing buildings, utility lines, roadways and other facilities 
at the Station. The artesian well was repaired and completely enclosed in concrete. 
This modification was deemed essential to insure sanitation of the Station water 
supply. Other improvements included the resurfacing of some roadways, the elim
ination of dead trees and general care and improvement of the buildings and grounds. 

With the completion of all these improvements and the operation of the 20-year 
lease, which was completed a year ago, we are looking forward to the continuation 
of a very fine research program next summer and in the years ahead. The interest 
and cooperation of the New York Zoological Society, the University of Wyoming and 
Grand Teton National Park are greatly appreciated in our effort to develop this 
important field research facility. 
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SUMMARIES OF RESEARCH PROJECTS 

A Comparative Study of Interspecies Communications 
Margaret Altmann 

University of Colorado 
Project Number 124 

The third season of research and naturalistic observations on interspecies 
communication was carried out according to plan in the Wyoming research area. The 
major part of the two and one half months season was devoted to supplementary 
testing, evaluation and scientific writing. 

In last year's research report we had stated that communications concerning 
the security complex provided a good source of information. This was corroborated 
in more detail by this year's observations. The species specific patterns caused 
by graded intensities of warning and alarm messages under various environmental 
conditions, revealed the presence of both major categories of communi.cat"i.on typ~s: 
The iconic and the arbitrary type (P. Marler, 1961, in Journa~ Theor. Biol., 1: 
295-317). 

The iconic signal-type, which represents a direct physical relation to the 
information conveyed, comprised a large part of the security signals we observed 
in transmission across the species line. The arbitrary type of message in which 
the signal and the reaction to the signal are clearly different and separable 
behaviors is relatively rare. But in all three research periods we found in a 
number of cases reaction-chains transmitting the alert and alarm message across 
the species line three and four times. Each species did react in its otvn species 
pattern. 

We found also that the high visual effectiveness of the herd-oriented elk 
featured far-reaching warning signals (gait changes), while the non herd-oriented 
moose, after reading a message, showed the warning in a closeup facial and posture 
expression. Most of the warning messages do not carry just a simple all or none 
character. They frequently provide also graded or scaled information about the 
intensity or gravity of the danger. Thus a slightly alarmed moose, for example, 
will show the "alertn posture and facial expression which will, in turn, cause 
a group of elk in the same area to freeze and scan the environment. This would 
be a light reaction. A seriously disturbed moose in high alarm will cause an 
elk group to execute their o'~ full flight reaction involving the noisy, crashing 
breakaway characteristic of their species. 

The transmission of messages containing negative character was observed to 
occur frequently within species groups as well as between different species. 
Thus we noticed that a predator (grizzly bear or a black bear) engaged in a non
hunting activity like foraging clover blossoms or berries, was not causing an 
alarm reaction in nearby grazing mule deer and elk. The non-aggressive mood of 
the bear is "read" by the other species in his environment. Such ·:. a signal of 
security had only temporary character and was terminated when the bear showed 
changes in intention by gesture and gait. Another type of negative message was 
conveying non-hostile intentions, when two animals meet at close quarters. This 
consisted in "looking past", not looking straight at the other animal and in a 
slight deflection of the direction of walking. 
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Distinct seasonal fluctuations in sensitivity to message-transmissal within 
and between species were observed. Such findings led at first to seemingly con
flicting results, but showed later on as n~re observations were made, a clear 
picture. During the breeding season, for instance, a decrease in response to 
messages from other species is manifest. This is particularly noticeable in the 
male for the strong olfactory and vocal signals which take on a ritual character 
in that period (example: bugling and wallowing in elk), and provide specialized 
information for the species members. In some cases, however, we found that a 
message of seasonal connotations like the bugling in elk can take on a deterring 
character for another species and induce avoidance. 

Among the topics which will need further research and interest is the study 
of negative signals and of communications leading to the formation of subgroups 
and special affiliations within herds. The establishment and dissolution of bond
behavior under various environ~ental and seasonal conditions will be a challenging 
task in the future. 

Supported by National Science Foundation Grant, GB-946. 
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Trends in Vegetation in Teton County, Wyoming 
Alan A. Beetle 

University of Wyoming 
Project Number 130 

The 1965 field season was the second of a projected five for a study concerned 
largely with determination of "trends" in vegetation patterns. Its objectives are 
(1) to study methods of determining trend or lack of it, and (2) to evaluate the 
prevalence, the direction, and the speed of trends found in Teton County vegetation. 

The first report (Wyoming Range Management Issue No. 208) attempted to show 
that there are many changes occurring in the vegetation of Teton County which 
cannot properly be related to trend. These have been categorized into two groups: 
(1) stability, and (2) succession. 

The work the past year was spent in an attempt to develop a deeper understand
ing of the concepts of "stability•' and " succession" while emphasizing the usefulness 
of recognizing "trends". In order to do this a new type of range survey has been 
conceived, and will henceforth be referred to as "range survey by pattern". 

With the conclusion of 15 years of range survey effort in Wyoming, there 
seemed to be felt a need to pull together the various facets of a rather complex 
subject. Since the research program has felt free to develop its own methods 
where needed, and equally free to borrow ideas from others when they served a 
useful purpose, no widely accepted system has been used. In part the concepts of 
the Soil Conservation Service type of range condition class surveys have been 
found useful in analysis. Some of the detailed data recording of the U.S. Forest 
Service has fitted the purpose. Similarly it was found that for range survey the 
extensive system of range reconnaissance used by the Bureau of Land Management 
had certain advantages. From all of these and from basic research in plant and 
animal ecology has come a synthesis of ideas, now taking form in a new but evolved 
system called "range survey by pattern. '' 

The use of the term "pattern" does not mean to imply that other common con
cepts such as "range site", "range type" • "ecosystems", 91 Climax': , "community'' and 
the like do not serve a useful purpose but for this survey a new term seems appro
priate in order to include within one survey unit, of course depending on the area, 
parts which may be developmental next to parts which may be climax; edaphic vari
ation next to topographic variations, as well as other parts of a whole which may 
or may not represent management units. This is particularly true since management 
units for game may overlap but not coincide with management units for domestic 
stock. 

Pattern may be defined as the repetition of combinations of vegetation units 
as dictated by the physical system. Patterns may be extensive or very limited, 
but generally speaking to be important in range survey, they would need to be 
repetition in a predictable fashion. The field identification of pattern is 
usually not difficult. 
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For elk which migrate from above treeline in the summer to lower winter 
ranges of entirely different aspect it must be clear that their natural range 
covers many different patterns. On the other hand the life history of antelope 
could conceivably be included within one pattern. 

Assisted by Dean Johnson, Myron Hakkuri, and Francis Jozwik. 
Supported by the Wyoming Natural Resource Board, the Teton National Forest 
Permittees Association, and the Wyoming Agricultural Experiment Station. 

Some Aspects of Plant and Animal Distribution 
as Affected by Geologic Formations 

Kenneth L. Diem and Garth S. Kennington 
University of Wyoming 

Project Number 112 

Research conducted in the summer of 1965 was a continuation of a study ini
tiated in 1961. The study areas have been described in the 1962 Biological 
Research Station report. 

Slow melting of snow on the study areas delayed phenological developments 
as much as three weeks. Plant and animal specimens were difficult to collect 
during most of the summer. A total of 63 northern pocket gophers (Thomomys 
talpoides) were collected and frozen for analytical work. t~eights of the testes, 
the liver, heart, and the kidneys were recorded. Samples of each of the foregoing 
were preserved for micro element analysis. Placental scars were tabulated from 
the reproductive tract of each mature female. Leaves, stems and roots of Agoseris 
and Lupinus were collected and frozen for chemical analysis. The comparative 
results of the pocket gopher mound censuses for 1962, 1963, and 1965 are given 
in the following table. 
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Northern Pocket Gopher, Thomomvs talpoides, Population Densities 
in Soils of Four Geological Formations, 1962, 1963, and 1965. 

GoEhers Eer Acre 
Area and Formation 1962 1963 1965 

21 Aug.-2 Sept. 22 Au.g.-30 Aug. 21 Aug.-26 Aug. 
--- -------

Huckleberry Ridge 149 85 86 
Huckleberry Exclosure 150 67 97 

(Cloverly-Morrison) 

Big Game Ridge 102 101 86 
Big Game Exclosure 56 90 57 

(Harebell) 

Two pcean Plateau 104 96 25 
(t.Jiggins) 

Pitchstone Plateau 20 22 17 
(Rhyolite) 

The difficulty encountered in trapping gophers in 1965 appears also to have 
been related to low population densities on several areas. 

Research will be continued at the University of Wyoming concerning radiation 
and isotope accumulation and distribution, fat analysis, trace element analysis, 
gross energy measurements, and chromatography analysis of plant and animal tissues . 

Assisted by Robert Casebeer, Teton National Forest; Dr. Archibald Cowan, 
University of Michigan; and Douglas Flack, Student Conservation Program participant. 
Cooperators were Grand Teton National Park, Teton National Forest, Yellowstone 
National Park and the U.S. Geological Survey. 
Supported by New York Zoological Society Grant. 
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The Ecology of the Bog Birch 
Hilliam C. Edwards 

University of Nebraska 
Project Number 135 

One hundred bog birch had twigs marked on them and the growth of these twigs 
was recorded durlng and at the end of the growing season. Seven samples of 100 
twigs each of bog birch were collected and a growth curve for the season was made 
from these samples. Thirty bog birch were collected in the field and returned 
to Lincoln, Nebraska for further study. A search was made for seedlings of bog 
birch and they were found at two sites. A number of seeds were also collected 
to be used in germination and further seedling studies. This was the second year 
of this study and a comparison of the growth curves of the two years showed about 
33% more elongation growth during the summer of 1964. 

This research will be used for a Ph.D. in Botany at the University of ~ebraska 
to be granted in June of 1966. 

Observations on Some Bird Communities in Grand Teton National Park 
Douglas Flack 

University of Wisconsin 
Project Number 137 

Observations were made on the bird communities bordering the north edge of 
the Snake River from the Research Station (not including the Station) to the 
Cattlemans Bridge and Ox Bow backwaters. The species nesting and feeding in each 
habitat or vegetational type were recorded and estimations of species abundance 
were made. The waterfowl of the river and Ox Bow was studied to learn something 
of reproductive success in the population and learn how productive these waters 
are. The majority of observations was made between 6 and 11 A.M., beginning in 
late June and ending in late August. Observations could not be madeevery day 
and there are frequent gaps of as much as four or five days. The majority of 
observations on waterfowl was made from vantage points along the shore, boats 
proving helpful only on a few occasions when disturbance of the birds would not 
be detrimental. The species observed are summarized below according to their 
relative abundance in the study area. Birds having large territories are simply 
listed as present. 
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ABUNDANT 

White-crowned Sparrow 
Pink-sided Junco 
Robin 
Cliff S't-1allow 
Tree Swallow 

UNCOMMON 

Rough-winged Swallow 
l,oJarbling Vereo 
Audubon's Warbler 
Mountain Chickadee 
Savannah Sparrow 
Western Hood Pewee 
Redwinged Blackbird 
Cowbird 

RARE 

Yellowthroat 
~Tilson's Harbler 
Barn Swallm-1 
Bank Swallow 
Black-chinned Hummingbird 
Gadwall 

COMMON 

Calliope Hummingbird 
Yellow Warbler 
Violet-green Swallow 
Night Hawk 
American Merganser 
Mallard 
B. Goldeneye 
Hairy Woodpecker 
Red-shafted Flicker 
Yellow-bellied Sapsucker 
Great Blue Heron 
Song Sparrow 
Vesper Sparrow 
Chipping Sparrow 
Black-capped Chickadee 
Traill's Flycatcher 
Black-headed Grosbeak 
Gray Jay 
Black-billed Hagpie 
Raven 
California Gull -
Spotted Sandpiper 
Canada Goose 

PRESENT 

Ruffed Grouse 
Kingfisher 
Killdeer 
Kestrel 
Osprey 
Swainson's Hawk 
Great Horned Owl 

TRANSIENT 

Bald Eagle 
Great Gray Owl 
Mourning Dove 
Clark's Nutcracker 
Brewer's Blackbird 
Red-tailed Hawk 
White Pelican 
Trumpeter Swan 
Sandhill Crane 
Western Tanager 
Goldfinch 
Cedar Haxwing 

Supported by National Park Servi ce under Student Conservation Program. 
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An Ecological-Physiological Study of Moose 
Douglas B. Houston 

University of Wyoming 
Project Number 125 

Twenty-five months of research have been completed on the ecology of the 
shiras moose in Grand Teton National Park and adjacent areas. The present period 
of field research, begun in June 1965, is scheduled to continue until August 1966. 

Data is still being accumulated on the sex and age structure of this moose 
population in order to continue analysis of moose population dynamics. Over 600 
moose jaws have been collected from hunter killed animals to determine the age 
structure of various population segments. A more precise aging technique has been 
developed for these jaws, which will allow the construction of population sur
vivorship curves and life tables. To date, approximately 120 female moose repro
ductive tracts have been collected and analyzed. Over 125 testes from male moose 
have been collected to determine the physiological breeding capabilities of various 
aged male moose. Daily observations coupled with sex and age classification of 
moose continues to provide data on herd composition, behavior, etc. 

The evaluation of factors influencing moose population dynamics is continuing. 
Thirty transects established on major winter range areas are used to measure 
annual plant use and condition of key moose forage species. Quantitative vegeta
tion transects have been established to determine plant successional relationships 
in plant communities of importance to the moose population. This information can 
be interpreted to provide data on the effects of plant succession on the moose 
population. Nearly 30,000 instances of plant use have been recorded at moose 
feeding sites to determine which plant species are important moose forages in the 
various habitat types. 

A total of 75 moose have been ear tagged. Relocations of these animals con
tinue to provide invaluable information on home range sizes, breeding habits, etc. 

Supported by National Park Service. 
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Analysis of the Insect Fauna of the Snake River 
Richard Lee Kroger 

University of Wyoming 
Project Number 132 

The study which is being made possible by the National Park Service is the 
beginning of a long range project to determine the productivity of the Snake River 
and any possible effects that sustained water flow has on the river's production. 

The present phase of the study is only concerned with bottom fauna. An 
attempt is being made to collect and identify all bottom organisms and determine 
their life histories. 

While at the Research Station a total of 255 sweeping, cruising and two
square-foot bottom samples were taken and preserved for later identification. 
Also, 20 different algae collections, 60 emergence trap contents and 50 fish 
stomachs were collected. 

Six emergence traps and one drift net were constructed and placed on the 
Snake River. These traps proved quite valuable for determining the dates the 
insects emerged. Also, about 20 different genera of insects were identified 
in the laboratory while at the Station. 

Supported by grant from National Park Service. 
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Fungi Living in the Guts of Arthropods 
Robert H. Lichtwardt 
University of Kansas 
Project Number 104 

The writer spent two weeks at the Station, from July 8 to 22. He was accom
panied by Dr. Hiroharu Indoh, Professor of Botany at the Tokyo University of 
Education, who was in the United States for studies with the writer on the 
Trichomycetes. The joint studies were under the auspices of an NSF U.S.-Japan 
Cooperative Program (GF-148). Dr. Indoh's work was funded by the Japan Socie1:y 
for the Promotion of Science (Japan's equivalent of NSF in this instance) and 
the writer was supported financially by another grant for studies on Trichomy
cetes (NSF GB-2765). 

Although the time spent at the Station was very short, it was possible to 
do some intensive work with very satisfactory results. Two previous periods of 
study at the Station (1960 and 1961) had permitted the writer to become familiar 
with parts of the Jackson Hole area and its possibilities for further studies. 
One of the several purposes of the investigation was to attempt to culture repre
sentatives of Trichomycetes that live within the guts of Diptera larvae. (tllien 
the writer was last in Jackson Hole, no endophytic Trichomycete had ever been 
cultured.) 

It was possible to obtain ten axenic cultures of Trichomycetes: 
1) Six isolates of Smittium culisetae Lichtwardt from mosquito larvae breeding 

in the willow flats below Jackson Lake Lodge; 

2) Two isolates of Smittium sp. (representing a new species) cultured from 
mosquito larvae breeding in a cold (8°C) pool just below Togwotee Pass; 

3) Two isolates of what is probably an undescribed species of Smittium from 
chironomid larvae in the stream that drains Two Ocean Lake. 

These cultures are now available for experimental and comparative studies. 

The axenic cultivation of several other genera of Trichomycetes from the 
hindgut and peritrophic membrane of Diptera larvae was attempted without 
success. It is hoped that the opportunity to continue this culture work at the 
Station will be available at a future date. 

In addition to the culture work, further studies on th~ morphology and 
relationships of Trichomycetes to their arthropod hosts were carried out. New 
observations were made and the knotvn host and geographical ranges were extended. 
The sexual process (zygospores) was discovered in one species of Genistellaceae 
that had previously been found by the writer in Jackson Hole and in Colorado; it 
is now evident that this represents a new genus of Trichomycetes. Since the time 
of the writer's previous visits to Jackson Hole he has had the opportunity to 
collect and study Trichomycetes in Colorado, California, Kansas, Hawaii, and 
Japan. Although the number of species is undoubtedly somewhat limited, Jackson 
Hole still remains one of the richest areas for studies on these unusual fungi, 
particularly those associated with Diptera larvae. 
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Han-segmented Tapeworms of Pestern Suckers 
John S. Mackiewicz 

State University of !!et-1 York at Albany 
Project Number 134 

The purpose of this study was to recollect the non-segmented tapeworms 
(Caryophyllidea:Cestoidea) reported by Linton (1893, Feport U.S. Comm. of Fish and 
Fisheries for 1889 to 1891; 545-564) from Catostomus sp. in Yellowstone Park, and 
Bangham (1951, Zoologica 36:213-217) Catostomus fecundus and Gila atraria in the 
upper Snake River drainage. Since there is some question concerning the taxonomic 
status of these tapeworms new collections were desirable. 

From the Snake River adjacent to the Station, and in Fish Creek at Wilson and 
from Two Ocean Lake the following fish were collected and examined: 

Catoslomus ardens Jordan and Gilbert (Utah sucker) 
Gila atraria (Girard) (Utah chub) 

Totals 

Exam. 
35 
25 
60 

Inf. 
22 

4 
26 

There is some question concerning the specific identification of the sucker, however, 
ardens appears to be the most reasonable determination at present. According to 
Dr. Baxter (Comm. September 17, 1965) all Catostomus in Jackson Hole should be this 
species. 

Preliminary analysis of unstained material reveals 

Caryphyllaeus terebrans (Linton) 
Hunterella nodulosa Mackiewicz and McCrea 
Hypocaryophyllaeus gilae Fischthal 

three cestode species. 
Host 

sucker 
sucker 
chub 

C. terebrans, originally described from Yellowstone, was found in fish from 
the three localities but was especially abundant in those from Two Ocean Lake where 
one fish contained an estimated 200 large worms. This species, the only North 
American Caryophvllaeus described, is badly in need of restudy both from the tax
onomic and morphological aspects. This collection is therefore especially valuable. 

H. nodulosa was described from C. comroersoni in New York but had originally 
been-confused with the larval stage-of f· terebrans by Linton. This collection 
now confirms the separate status of Hunterella and provides abundant material for 
studies on pathology and on intraspecific variation. 

H. gilae was first collected by Bangham who misidentified it as Glaridacris 
larve~. Fischthal (1953, Proc. Helm. Soc. Wash. 20 :113-117) later described the 
species using Bangham's original material that came in part from Two Ocean Lake. 
Since this species is rare in collections and is unusual in having a Cyprinid host, 
I was particularly pleased to get sufficient material to make observations on 
variation. 

All but two of the five caryophyllaeids reported from the Jackson-Yellowstone 
area were collected. The "cestodarian" from Richardsonius balteatus and IV 2nd spp. " 
from G. atraria (Bangham, 1951) were not found. Though the present survey was not 
extensive the data indicate that caryophyllaeid cestodes form an important part of 
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the helminth fauna of the Utah Sucker and less so the Utah Chub. Future i nves t i
gations should be directed toward other hosts such as the ~1ountain sucker (Pant os
teus) and Long-nose sucker (£. catostomus). Also, exceedingly valuable information 
on speciation and distribution of caryophyllaeids can be gained by studying those 
from suckers in the headwaters of rivers on each side of the Divide. 

Appreciation is expressed to Dr. L. Floyd Clarke, Station Director, for pro
viding facilities at the station, for assistance in securing hosts and especially 
for his genuine interest in this study. 

The generous cooperation of Mr. Max Rollefson and other members of the Wyoming 
Game and Fish Department at Jackson, who assisted in the collection of hosts from 
Fish Creek and Two Ocean Lake, is gratefully acknowledged. 

Supported by the Research Foundation, State University of New York, Grant-In-Aid, 
20-160-A. 
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Str~ss and Parasitism 
Glenn A. Noble 

California State Polytechnic College 
Project Number 103 

Major attention was given to a study of stress and ameba. The host animal was 
the Uinta ground squirrel, Citellus armatus, and the ameba was Entamoeba muris, 
which lives in the cecum. The procedures of last summer were followed. Parasites 
were counted in field animals, in caged controls, and in stressed squirrels. The 
stressor for most of the experiments was cold temperature during the night produced 
by placing ice in a cage. This procedure reduced the night-time temperature to 
about 6° C, as compared to 200-350 C in the warm cage containing the control animals. 
The entire cecal contentswere thoroughly mixed with a measured amount Qf saline 
solution and amebas were counted using a standard hemacytometer. 

It was found that after three nights of stress, the ameba count rose to about 
twice that in the field animals. Calculations were made on the basis of numbers 
of amebas per cu ml of cecal contents and also on the basis of numbers of amebas 
per cu ml per 100 grams of squirrel body weight. Cold stress for additional nights 
(up to 12) resulted in a drop in the numbers of amebas to a level lower than in 
field animals. In the caged control squirrels the numbers of amebas increased to 
a level intermediate between the count in field animals and that in stressed 
animals. 

Commercial rabbit pellets were used in the above experiments. Another group 
of stressed squirrels was fed grass seed and dandelions. Amebas doubled in this 
group also, indicating that the rabbit pellets did not play a major role in pro
ducing the previous results. 

A preliminary investigation of stress by means of cortisone was started at 
the end of the season. Injections of 1.5 mg of a saline suspension of cortisone 
acetate in each of 20 squirrels once a day for three days resulted in an ameba 
count which was 36% higher than in 20 animals which received injections of saline 
solution without the cortisone. t~en calculated on the basis of average number of 
amebas per cu ml per 100 grams of body weight the figure was 21% higher than in the 
controls. The total ameba count in cortisone-injected animals, however, was 
essentially the same as in field animals. The explanation for this unexpected 
outcome may be associated with the fact that the injection experiments were 
carried on one to two weeks after all field animals had gone into hibernation. 
Cortisone experiments will have to be made early in the season to clarify this 
point. 

The numbers of cecal Trichomonas in both cortisone and saline-injected animals 
doubled that in field animals. This result supported my reports of 1961 and 1962 
which described an increase in numbers of Trichomonas in squirrels subjeeted to 
crowding and to fighting. The numbers of these fla~ellates in the cold-stressed 
animals, however, dropped considerably below the field count. Futher study of 
these parasites is required. 
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The following table summarizes the results. 

Field animals 

3-day cold stressed 
Fed rabbit pellets 

3-day caged controls 
Fed rabbit pellets 

3-day cold stressed 
Fed seeds and plants 

3-day stressed with 
cortisone acetate 

3-day controls with 
saline injections 

Number of 
squirrels 

40 

70 

10 

10 

20 

20 

Amebas per 
cu ml of 
cecal fluid 

3637 

7021 

5063 

6350 

4638 

3405 

Amebas per cu 
ml per 100 g 
body weight 

1133 

2162 

1278 

2405 

1578 

1308 

Trichomonas 
per cu ml of 
cecal fluid 

1,312,823 

935,240 

1,107,950 

438,530 

2,867,500 

2,750,000 

The increase in numbers of ameba in the cold-stressed squirrels was highly 
significant. It indicates promising results from further work on amebas using 
different stressors and modified techniques. Studies of non-lumen-dwelling para
sites, such as Trypanosoma and ectoparasites should be made. 

The adrenal glands were weighed as a part of the injection experiments but 
there was no essential difference between the cortisone-stressed squirrels and 
the saline-injected controls. This result was expected because three days is too 
short to permit appreciable growth of the glands. 

In addition to the program described above, last year's experiments on the 
effect of reduced night-time temperature on the cecal pinworm, Syphacia citelli 
were repeated with a group of 10 stressed squirrels and 10 controls. At the end of 
two weeks the stressed animals contained an average of 55 worms each, whereas the 
control squirrels contained an average of 20.8 worms each. This pronounced increase 
in worm numbers was even greater than that obtained in 1964. 

My research this summer was aided greatly by the careful and diligent work of 
my assistant, Mr. Joseph M. Choi, California State Polytechnic College. 

Supported by grant from National Science Foundation. 
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Plant Ecological Studies in Grand Teton 
National Park: Coniferous Communities 

Edt·7ard Oswald and John H. Ilumely 
Uontana State University 

Project Number 123 

This summers work was a continuation of a project began during the summer of 
1964. The period 14 June 1965 to 10 August 1965 was spent working on the project 
as well .as short periods both earlier and later than the given dates. 

Forest communities were defined at the union level from quantitative information 
obtained by the rando~pairs method in the tree stratum, line-intercept method in 
the tall shrub stratum and by 2 x 5 dm plots in the field layer. The communities 
recognized are: lodgepole pine/pinegrass; lodgepole pine/lowbush huckleberry; 
lodgepole pine/highbush huckleberry; lodgepole pine/buffaloberry; Douglas fir/ 
highbush huckleberry and aspen/geranium, with recognition of the changes that 
are presently occurring in each. An attempt was made to map these communities 
but only partial success was attained due to small patchy communities and diffuse 
boundaries or ecotones. 

Increment core samples were taken from over 400 trees for the purpose of aging, 
dating fires, and computation of a growth rate for each tree. Only one fire date 
was definitely set by this method; some others were estimated. The growth rate 
varies with species, exposure, competition and edaphic factors. The . highest growth 
rate for lodgepole pine was encountered in the outwash plain where it is sparsely 
scattered. 

Four tentatively permanent plots were laid in various areas where a change in 
floristics is indicated for the purpose of noting the successional trends over a 
period of several years. Some of these were placed across the ecotone between 
two understory unions and some were placed in the ecotone between the forest unit 
and the sagebrush-grassland unit. 

Dial-gauge dendrometer readings were taken on various days throughout the 
summer from four lodgepole pine trees located at the Research Station. Growth of 
the trees apparently had commenced some prior to the initial reading on 30 May 
and continued to about 10 August. This data was correlated with other researches 
in various parts of the Rocky Mountains and Canada. . 

Approximately 25 soil-test holes were dug in various parts of the study area 
to examine the soil profile as to color, textural, structural and consistency 
differentiation. These characteristics were related to the type of vegetation 
possessed by the immediate area. Some representative soil samples were collected 
and are pending a more thorough mechanical analysis. 

Supported by Grand Teton National Park. 
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A Biological Survey of the Oxbow Bend of the Snake River 
Meredith J. Plaxton 

University of Hichigan 
Project Number 138 

The following study, running from July 12 through August 14, 1965, was 
carried out as one phase of the Student Conservation Program at Jackson Hole 
Research Station, Grand Teton National Park, Wyoming. In conjunction with a 
long-term ecology study of Snake River native trout, to be carried on at the 
Research Station, this small research project attempts a superficial survey of 
the planktonic, benthic, and littoral organisms in the Oxbow. Little is known 
about limnological and biological relations in the waters of the Oxbow, nor the 
extent to which it is visited or occupied by stream fishes. Combined with 
further research and data collection, it is hoped that it will be useful in 
assessing the Oxbow's value as a food source and refuge for trout. 

Planktonic and benthic organisms were collected at four different sampling 
stations in the Oxbow throughout the period July 12-August 4. Measures of depth, 
surface and bottom water temperatures, air temperature, and turbidity were 
taken with each sampling procedure. A minimum of 20 genera of plankton were 
found, with Asterionella sp. showing increasingly higher counts. Benthic 
organisms showed less diversity, with the annelid Aelosoma sp. the most abundant 
organism. Shore samples were dominated by insects representing five orders, and 
composition showed definite change between collections on July 13 and July 28. 

Supported by National Park Service under Student Conservation Program. 
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Behavior of lrJild Coyotes 
Carol J. Snow 

University of Wyoming 
Project Number 136 

A study is being done on the behavior of coyote pups paralleling John Paul 
Scott's original study of the developmental behavior of dog pups. Observations 
are being made of wild coyotes wherever possible. The observations reported on 
wild coyotes were made in Grand Teton Natirnal Park, most of them occurring in 
the vicinity of the Research Station. 

The usual procedure was to be out in the field as soon as the sun came up, 
pick an observation post and remain there until approximately 8 a.m. Some obser
vations were also made from approximately 6 in the evening until it became too 
difficult to pick up objects through binoculars. The majority of observations 
were made on a pair of coyotes that hunted the meadows surrounding the Research 
Station. These coyotes were seen together most frequently approximately an hour 
before the sun set. One of the Station meadow pair was a cripple and limped on 
its right forepaw. These coyotes were not overly afraid of a single person walking 
in the meadow; they would maintain a distance of at least 100 yards, but would sit 
down to watch if the person stood still, even yawning and scratching, hunting for 
squirrels. If more than one person was present, the pair would soon disappear 
into the brush along the road. A coyote was also observed on the elk refuge, but 
spotted the observer and ran. 

There seemed to be a particular pattern of the times during the night in which 
the coyotes would howl. In late June and early July, they seemed to howl regu
larly between the hours of 8:30 and .. lO p.m. In late July they howled fairly 
regularly between the hours of 3 a.m. and 5 a.m. During August they tended to 
howl during the hours between midnight and 2 a.m. In August the pups were out 
with the parents. Howling during this time was characterized by much yipping, 
much more ·than ever vocalized by the parents. 

Two interesting observations were noted. In August the coyotes stopped coming 
around the Station after three nights of intensive howling activity. It was noted 
that the Uinta ground squirrels went underground for hibernation at this same time. 
The coyotes were not heard in the meadow again before the period of observation 
ended. Dr. Clarke has noted that this has happened in previous years. It is 
quite possible that there is a correlation, for when the numerous ground squirrel 
burrows were checked in the mornings, coyote tracks were muchin evidence, even 
some digging of burrow mouths. The Station meadow coyotes were observed several 
times hunting this highly populated ground squirrel area. 

One other interesting observation which was made and has been verified by at 
least one other person is the response of the coyotes to a person howling or a 
dog answering them. Several times this observer would howl in a reasonably 
decent imitation of a coyote and be answered. At least twice the coyotes were 
heard to move in towards the Station in response to the imitation. However, if 
their pattern of howling and yipping was not followed exactly, there was immed
iate silence. If howling was continued after the coyotes had started yipping, 
there was instant silence on their part. This was tried a total of seven times 
with the same result. An observer in an archeological camp in Arizona said that 
when the coyotes howled, the camp dogs woulj answer, but that if the coyotes 
started yipping and the dogs continued howling, the coyotes were immediately 
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quiet and no further howling would be heard from them. The communication signals 
that coyotes use with each other deserve to be studied. Howling seems to serve 
more than one purpose, and there seem to be different kinds of howls. 

Supported by New York Zoological Society Grant. 

Biotic Succession in Lodgepole Pine in Yellowstone National Park 
Dale L. Taylor 

University of Wyoming 
Project Number 133 

The months of June, July, and August were spent in an attempt to locate 
suitable study sites for 1966 and 1967 research. Records at the Mammoth Head
quarters of Yellowstone National Park were searched for information on fire 
history, and on history of pesticide usage and blister rust control in the Park. 
These data are being organized and maps dr~vn of the affected areas. 

After visiting a number of sites and determining their age by increment 
samples, six study areas were selected that were burned 5, 9, 23, 55, 90 and 
approximately 300 years ago. Soil samples collected from these areas have been 
analyzed. Data on invertebrates, mammals, birds, other vertebrates, and plants 
will be collected and analyzed in relation to their physical and biotic inter
relationships in an attempt to establish the successional pattern. 

Supported by New York Zoological Society Grant. 
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SEMINARS 

Seminars were held at 7:30 P.M. on Thursdays at the home of the Director. 
These seminars proved to be stimulating to the research workers as well as many 
interested visitors. The following is a list of the seminars presented during 
the summer. 

1-fargaret Altmann - Behavior of pika. 

Kenneth L. Diem - Banding studies of the Molly Island water birds. 

Alan Beetle - Range survey by pattern. 

Edward Oswald - Ecological study of coniferous trees. 

Dale Taylor - Biotic succession in lodgepole pine. 

Douglas Houston - Moose ecology. 

William Edwards - Ecology of bog birch. 

Glenn A. Noble - Cold stress and Ameba. 

LIBRARY 

Periodicals previously subscribed were continued, and current issues were 
made available to the research workers before being filed in the stacks. lle 
continue to receive reprints from research workers of previous years. The total 
number of titles of publisehd data resulting from work at the Station is now well 
in excess of 100. A list of the reprints of publications which we have available 
on research conducted at the Station is included as an appendix to this Report. 
Current National Park Service and Forest Service publications and information were 
made available to investigators. Reports on research projects, Annual Reports and 
other information related to the Station operation were made available, also. 

During the coming summer the library will be moved to the new Library-Seminar 
building. This will provide the additional space needed to supplement our library 
holdings, and at the same time make the existing literature, files of reprints, and 
other library material more readily available to Research Station personnel. We 
will also move the cabinets containing prepared skins and preserved material into 
the new building. This will allow for increased storage space and reorganization 
of the laboratory equipment and materials in the Zoology and Botany laboratories. 
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Ir1PORTANT VISITS TO STATION 

As in past years the Station entertained a relatively large number of eminent 
scienti&ts. These visitors are greatly appreciated and the research workers 
not only are able to supply valuable information to visitors but receive intel
lectual stimulation from discussions with these scientists. The visitors this 
year, as in past years, included scientists from several foreign countries. 

COOPERATION t~ITH OTHER AGENCIES AND INDIVIDUALS 

The Station received excellent cooperation from Grand Teton national Park 
including Superintendent Fagergren, Assistant Superintendent Peterson, Chief 
Naturalist Dilley, and Park Biologist Cole. The cooperation of }1r. Casebeer and 
many others of the Forest Service was greatly appreciated. Hr. Dilley served as a 
member of the Advisory Board of the Research Station again this year and assisted 
in the selection of the various research projects. The Research Station and the 
University assisted, when requested, in recommending individuals for employment 
by the Park Service. 

The working agreements between the Park Service and the Research Station as 
formulated in 1963 have worked out very effectively. Two research projects in 
cooperation with Grand Teton National Park were continued during the past year: 
(1) An ecological-physiological study of moose by Douglas Hnuston, and (2) Plant 
ecological studies in the Park by John Rumely and Edward Oswald. In addition, 
this year a new project was added which will continue for three years. The initial 
summer's work was concerned with ecology of aquatic insects in the Snake River 
and was conducted by Richard Kroger. All these projects were supported by Grand 
Teton National Park. 

· Cooperation with the Park Service on elk management, range and waterfowl 
studies was continued. The Uyoming Game and Fish Department supported a study 
on ecology of cutthroat trout in the area by Peter Hayden, graduate student at 
the University of Wyoming. Station personnel served as consultants to various 
individuals and agencies on several occasions. 
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STUDENT CONSERVATION PROGRA}i 

Two students worked ori research projects at the Station under the Student 
Conservation Program. These students ~ere Douglas Flack and Meredith Flaxton 
who did studies on bird communities in the Park and aquatic investigation of the 
Ox Bow, respectively. These projects were financed through the National Park 
Service. In addition to the research activities on the individual projects, the 
Station provided opportunities for their observation and cooperation with other 
investigators, and provided for trips to various federal and state agencies 
operating in the area. Trips were arranged and conducted to Yellowstone National 
Park, Grand Teton National Park Headquarters, Federal Game Refuge, Reclamation 
Service, Wyoming Game and Fish Department, Federal Fish Hatchery, and Teton 
National Forest Service. The end result of this program for these students would 
indicate a very stimulating experience in which they learned firsthand about 
research techniques and basic problems of conservation as administered~ by various 
state and federal agencies. 
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Part-time Assistants 
Equipment 
Supplies 

FINANCIAL REPORT 
1964-65 

November 21, 1964-June 30, 1965 

Budgeted Expended 

$ 200.00 $ 200.00 
309.21 105.00 
522.30 167.27 

Carried Over To 
Next Year's Budget 

$ 204.21 
355.00 

· Contractual 
Travel 

687.08 
264.43 

131.92 550.54 
38.50 225.90 

I 

I 

Fixed Charges 
Extraordinary Expense 

Research Projects 
Part-time Assistants 
Equipment 
Supplies 
Contractual 
Travel 
Fixed Charges 

July 

228.00 
48.49 

$2,259.51 $ 

1, 1965-November 

Budgeted* 

$1,119.00 
2,209.00 
1,370.21 
1,286.00 
1,704.03 

597.90 
392.00 

$8,678.14 

36.00 192.00 
48.49 

678.69 $1,576.14 

20, 1965 

Expended Unexpended 

$1,119.00 $ 
1,800.00 409.00 

513.21 857.00 
452.45 833.55 
597.40 1,106.63 
288.75 309.15 

392.00 
$4,770.81 $3,907.33 

*Includes money carried over from previous year, therefore, does not indicate 
amounts appropriated for one year. 

Rent received in the amount of $257.00 was placed in the General Fund of the 
University. 

The New York Zoological Society contributed $500 toward the Director's salary 
in the form of an honorarium. 

Grants-in-aid in the amount of $1900.00 were given by the New York Zoological 
Society. 

National Science Foundation Research Grant (Noble) - $4,161.60 
National Park Service Grant to Kroger for academic year 1965-66 - $3200. 
National Park Service Grants to Houston and Oswald-Rumely. 
National Park Service support to Student Conservation Program - $1,000. 
Source of financial support of other projects has been indicated at the conclusion 

of summaries appearing in this Report. 
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Altmann, Margaret 

LIST OF PUBLICATIONS ON RESEARCH 
AT 

JACKSON HOLE RESEARCH STATION 

University of {-Jyoming 
and 

New York Zoological Society 

1951 Patterns of herd structure in free-ranging elk. Abstr. Anat. Rec., 
3(3):74. 

1952 Social behavior of elk, Cervus canadensis nelson!, in the Jackson Hole 
area of Wyoming. Behavior,4(2). 

1953 Social graces in elk society. Bull. N.Y. Zool. Soc., Animal Kingdom, 
56(3):66-72. 

1956 Patterns of herd behavior in free-ranging elk of Wyoming, Cervus 
canadensis nelson!. Zoologica, 41(2):65-71. 

Two marking devices for large land mammals. Jour. of Wildl. ~fgt., 

20(4):464. Hith Richard D. Taber and Anton de Voe. 

1958 The flight distance in free-ranging big game. Jour. of Wildl. Mgt., 
22(2):207-209. 

Social integration of the moose calf. Animal Behaviour, 6(3-4):155-159. 

1959 Group dynamics in Wyoming moose during the rutting season. Jour. of 
Mammal., 40(3):420-424. 

1960 t-1oose runs from Sandhill Crane. J. of Mammal., 41(4):525. 

The role of juvenile elk and moose in the social dynamics of their 
species. Zoologies, 45, . Pt. 1:35-39. 

1961 "Teen-age" problems in the wilderness. Animal Kingdom, 64(2):41-44. 

1963 Naturalistic studies of maternal· care in moose and elk. Chapter in 
Maternal Behavior in Mammals Ed. by Harriet L. Rheingold. John Hiley 
& Sons, pp. 233-253. 

Seniors of the wilderness. Animal Kingdo~, 66(6):181-183. 

Armitage, Kenneth B. 
1959 Behavior patterns of juvenile yellow-bellied marmots (Marmota flavi

ventris nosophora Howell). Anat. Rec., 134(3):529. 

1961 Frequencey of melanism in the golden-mantled marmot. J. of Mammal., 
42(1):100-101. 

1962 Social behaviour of a colony of the yellow-bellied marmot (Marmota 
flaviventris). An. Behav., 10(3-4):319-331. 
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Bangham, Ralph 
1951 Parasites of fish in the Upper Snake River drainage and in Yellowstone 

Lake, Wyoming. Zoologies, 36(III). 

1953 Studies on monogenetic trematodes: Dactylogryidae from Alaska, Wisconsin 
and Wyoming. Am. Hid. Nat., 50(1):206-217. Published by John D. Mizelle 
and Francis 0. Webb using Bangham's material. 

Hvpocaryophyllaeus gi1ae n. sp. (Cestoda: Caryophyllaeidae) from the 
Utah chub, Gila atraria, in Wyoming. Proc. Helm. Soc. l.Jash., 20(2):113-
117. Published by Jacob H. Fischthal using Bangham's material. 

Baxter, John U. 
1960 Aquatic Hyphomycetes from Wyoming. Myco1ogia, 52(4):654-655. 

Beetle, Alan A. 
1957 A study of range condition classes in the Jackson Hole region of Wyoming. 

Wyoming Range Management Issue No. 104. (Mimeo.) 

1960 A Study of Sagebrush. Bulletin 368, University of Wyoming Agricultural 
Experiment Station, June. 

1961 Range Survey in Teton County, Wyoming. Part I. Ecology of Range 
Resources. Bulletin 376, University of Wyoming Agricultural Experiment 
Station, March. 

1962 Range Survey in Teton County, ~~oming. Part II. Utilization and Con
dition Classes. Bulletin 400, University of t~yoming Agricultural 
Experiment Station, December. 

Beetle, Dorothy E. 
1956 Habitats of terrestrial Hollusca in Jackson Hole, Wyoming. Jour. Colo.

Wyo. Acad. Sci., 55(8):43. 

1957 The Mollusca of Teton County, tJyoming. The Nautilus, 71(1):12-22. 

1960 Noteworthy records of Wyoming mollusca. The Nautilus, 73(4):155-157. 

A checklist of Wyoming recent mollusca. Sterkiana, No. 3. 

Bliss, L. C. 
1956 A comparison of plant development in microenvironments of arctic and 

alpine tundras. Ecol. Mon. 26:303-337. 

Carpenter, Charles 
1953 Aggregation behavior of tadpoles of~~· pretiosa. Herpetologica, 

9:77-78. 

An ecological survey of the herpetofauna of the Grand Teton-Jackson Hole 
area of Wyoming. Copeia, 3:170-174. 

Trapping technique for aquatic salamanders. Herpetologica, 8:183 

1954 A study of amphibian movement in the Jackson Hole Wildlife Park. 
Copeia, 3:197-200. 
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Craighead, Frank C. 
1951 A biological and economic evaluation of coyote predation. N. Y. Zool. 

Soc. and the Conservation Found. July (booklet) 

Craighead, John J. 
1952 A biological and economic appraisal of the Jackson Hole elk herd. 

N. Y. Zool. Soc. and the Conservation Found. November (booklet) 

Craighead, Frank C. and John J. Craighead 
1949 Nesting Canada geese on the Upper Snake River. Jour. Wildl. Mgt., 

13(1):51-64. 

1950 The ecology of raptor predation. Trans. 15th No. Amer. Wildl. Con£., 
pp. 209-223. 

Cummdns, George B. and John W. Baxter 
1962 Nomenclature, life histories, and records of North American Uredinales. 

Madrono, 16(6):201-203. 

Denniston, R. H. 
1948 Certain aspects of the behavior of the Wyoming moose. Jour. Colo.

Wyo. Acad. of Sci., 3(6):55. 

1949 The development of a calf moose. Jour. Colo.-Wyo. Acad. of Sci., 
4(1):58. 

1956 Ecology, behavior and population dynamics of the tlyoming or Rocky 
Mountain moose, Alces alces shirasi. Zoologies, 41(3):105-118. 

Edwards, William c. 
1964 A preliminary investigation concerning : the plant ecology of the willow 

flats on Jackson Lake, Jackson Hole, Wyoming. Proc. 74th Annual 
Meeting of the Nebr. Acad. of Sciences, l1ay 1 & 2, pp. 6-7. 

Emlen, John T. 
1952 Social behavior in nesting cliff swallows. The Condor, 54:177-199. 

1954 Territory, nest building, and pair formation in the cliff swallow. 
The Auk, Vol. 71. 

Evans , Howard E. 
1962 The geyser-loving digger wasps of Yellowstone. The Explorer 

(Cleveland, Ohio), 4:6-11. 

1963 Predatory wasps. Scientific American, 208(4):145-154. April. 

The clustering wasps--and why they cluster. Audubon Mag., 65(4): 
236-237. July-August. 

Notes on the prey and nesting behavior of some solitary wasps of 
Jackson Hole, Wyoming. Entomological Ne\;V'S, 74(9): 233-239. 

1964 Observations on the ethology of digger wasps of the genus Steniolia 
(Hymenoptera:Sphecidae:Bembicini). Amer. Mid. Nat., 72(2):257-280. 
(t-lith J. E. Gillaspy) 
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Evans, Howard E. (cont.) 
1965 Simultaneous care of more than one nest by Ammophila azteca Cameron 

(Hymenoptera, Sphecidae). Psyche,72(1):8-23. 

Findley, James S. 
1951 Habitat preferences of four species of Microtus in Jackson Hole Wyoming. 

Jour. Mammal., 32(1):118-120. 

A record of moose speed. Jour. Mammal., 32(1):116. 

A tame red fox cub. Jour. Mammal., 32(1):117. 

1954 Reproduction in two species of Myotis in Jackson Hole, Wyoming. Jour. 
Mammal., 35(3):434. 

French, Norman R. 
1955 Foraging behavior and predation by Clark Nutcracker. The Condor, 

57(1):61-62. 

1959 Life history of the -Black Rosy Finch. The Auk, 76(2):159-180. 

Distribution and migration of the Black Rosy Finch. The Condor, 
61(1):18-29. 

Gilligan, James P. 
1954 Wildlife values in western wilderness area management. Jour. Wildl. Mgt., 

18(4). 

John, Kenneth R. 
1957 Comparative rates of survival of normal and deformed chub, Q!!! atraria 

Girard, in Two Ocean Lake, Teton County, Wyoming. Proc. Pa. Acad. of 
Science, 31:77-82. 

1959 Ecology of the chub, Q!!! atraria with special emphasis on vertebral 
curvatures in Two Ocean Lake, Teton National Park, Wyoming. 
Ecology, 40(4):564-571. 

Kennington, Garth S. 
1957 Influence of altitude and temperature upon rate of oxygen consumption of 

Tribolium confusum Duval and Camponotus pennsylvanicus modoc lfueeler. 
Physiol. Zool., 39(4):305-314. 

1961 The influence of temperature and atmospheric pressure on the rate of 
oxygen uptake in Tribolium confusum. Ecology, 42(1):212-215. 

Laycock, William 
1953 Ecological notes on the pocket gopher in Wyoming. Jour. Colo.-Wyo. 

Acad. of Sci., 4(5):41. 

1957 Seasonal periods of surface inactivity of the pocket gopher. Jour. of 
Mammal ; , 38(1):132-133. 

1958 The initial pattern of revegetation of pocket gopher mounds. Ecology, 
39(2):346-351. 
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Levi, Herbert W. and Lorna R. Levi 
1951 Report on a collection of spiders and harvestmen from Wyoming and 

neighboring states. Zoologica, 36(LV):219-237. 

A report on land snails of the Jackson Hole region, t-.Jyoming. The 
Nautilus, 65(2):60-65. 

Lowrie, Donald C. and Willis J. Gertsch 
1955 A list of the spiders of the Grand Teton Park area, with descriptions 

of some new North American spiders. Amer. Museum Novitates, No. 1736. 

HcHugh, Tom 
1958 Social behavior of the American buffalo (Bison bison bison). 

Zoologica, 43, Pt. 1, No. 1, April 4, 1958. 

Miller, Dwight D. 
1955 A study of sex combs in Drosophila affinis and Drosophila athabasca. 

Trans. of the Amer. Microscop. Soc., 74(2):191-197. 

Nakamura, Mitsuru 
1950 A survey of Pasteurella tularensis infection in the animals of the 

Jackson Hole area. Zoologica, 35(11):129-131. 

Negus, Norman C. 
1950 Breeding of three~year-l ld females in the Jackson Hole Wildlife Park 

buffalo herd. Jour. of Hammal., 31(4}:463. 

Fluctuation in the population of Neotoma cinerea (woodrat) in Jackson 
Hole, Wyoming. Jour. of Mammal., 31(2):196-197. 

Habitat adaptability of Phenacomys in t-Jyoming. Jour. of Hammal. , 
31(3):351. 

1959 Mammals of Jackson Hole, Wyoming. Jour. of Mammal., 40(3):371-381. 
With James S. Findley. 

1964 Evidence for echolocation in shrews. J. Exp. Zool., 156(1):19-38. 
With Ed,'lin Gould and Alvin Novick. 

Noble, Glenn A. 
1953 An intestinal amoeba from the prong-horned antelope. Trans. of the 

Amer. Microscop. Soc., 72(3):249-252. 

1958 Coprozoic protozoa from Wyoming mammals. J. Protozoal., 5(1):69-74. 

1961 Stress and Parasitism. I. A preliminary investigation of the effects 
of stress on ground squirrels and their parasites. Exper. Parasit., 
11(1):63-67. 

1962 Stress and Parasitism II. Effect of crowding and fighting among 
ground squirrels on their Coccidia and Trichomonads. Exper. Parasit., 
12(5):368-371. 
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Patterson, Robert L. 
1952 Sage Grouse in Wyoming. Sage Books, Denver, Colorado. 

Rausch, Robert 
1949 Paradilepis simoni n. sp., a cestode parasitic on the osprey. 

Zoologica, 34(1). 

Rausch, Robert and Everett Schiller 
1949 A contribution to the study of North American cestodes of the genus 

Paruterina Fuhrmann, 1906. Zoologica, 34(1). 

Reed, John F. 
1948 Botanical investigations in the Jackson Hole Wildlife Park. Jour. 

Colo.-Wyo. Acad. of Sci., 3(6):40. 

1950 The meadows of the Jackson Hole Wildlife Park. Jour. Colo.-Hyo. Acad. 
of Sci., 4(2):53. 

1952 The vegetation of the Jackson Hole Wildlife Park, Wyoming. Am ~1id. Nat., 
48(3):700-729. 

Roofe, Paul G. 
1960 The rate of flow of blood through capillaries in the olfactory lobe of 

the brain of Amblystoma tigrinum. Anat. Rec., 138(2):159-162. 

1961 Blood constituents of Amblystoma tigrinum. Anat. Rec., 140(4):337-340. 

Weights and linear measurements of the body and of some organs of the 
Tiger Salamander. Anat. Rec., 141(1):35-44. (With Homer B. Latimer 
and Lily S. Feng.) 

1964 Weights and linear measurements of the body and organs of the tiger 
salamander, before and after metamorphosis, compared with the adult. 
Anat. Rec. 148(2):139-147. 

Salt, George W. 
1952 The relation of metabolism to climate and distribution in three finches 

of the genus Carpodacus. Ecol. Mon., 22:121-152. 

1957 An analysis of avifaunas in the Teton lfountains and Jackson Hole, 
Wyoming. The Condor, 59(6):373-393. 

Scherba, Gerald 
1961 Nest structure and reproduction in the mound-building ant Formica 

opaciventris Emery in Wyoming. J. of theN. Y. Ent. Soc., 69:71-87. 

1963 Population characteristics among colonies of the ant Formica opaci
ventris Emery (Hymenoptera: Formicidae). J. of theN. Y. Ent. Soc., 
71:219-232. 

1964 Analysis of inter-nest movement by workers of the ant Formica opaci
ventris (Hymenoptera: Formicidae). An. Behav., 12(4):508-512. 
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Scherba, Gerald (cont.) 
1964 Species replacement as a factor affecting distribution of Formica 

opaciventris Emery (Hymenoptera: Formicidae). J. of the N. Y. Ent. 
Soc., 72:231-237. 

Analysis of inter-nest movement by workers of the ant, Formica 
opaciventris. Amer. Zool., !(3):162. 

Simon, James R. 
The American elk or wapiti. Wildlife Series No. 1, Jackson Hole 
~1ildlife Park. 

The l-Jyoming or Yellowstone moose. t~ildlife Series No. 2, Jackson 
Hole Wildlife Park. 

Smith, Dixie R. 
1959 Changes in interspecific associations as related to grazing pressures. 

Jour. Range Mgt., 12(6):309-311. 

1960 Description and response to elk use of two mesic grassland and shrub 
communities in the Jackson Hole region of Wyoming. Northwest Science, 
34(1):25-36. 

1961 Competition between cattle and game on elk winter range. Wyo. Ag. 
Exp. Sta. Bull. 377, 16 pp. 

Solheim, W. G. 
1960 Mycoflora Saximontanensis Exsiccata. Centum XI and XII. u. of Wyoming 

Publ. 24(3 & 4):22-33; 34-55. 

Spencer, Warren P. 
1950 The Drosophila of Jackson Hole, Wyoming--a taxonomic and ecological 

survey. Am. Hid. Nat., 43(1):79-87. 

Thornton, Charles Stead 
1956 Epidermal modifications in regenerating and in non-regenerating limbs 

of anuran larvae. J. Exp. Zool., 131(2):373-394. 

The relation of epidermal innervation to the regeneration of limb 
deplants in Amblystoma larvae. J. Exp. Zool., 133(2):281-300. 

1957 The effect of apical cap removal on limb regeneration in Amblvstoma 
larvae. J. Exp. Zool., 134(2):357-382. 

1958 The inhibition of limb regeneration in urodele larvae by localized 
irradiation with ultra-violet light. J. Exp. Zool., 137(1):153-180. 

1960 Influence of an eccentric epidermal cap on limb regeneration in 
Amblystoma larvae. Dev. Biol. 2(6):551-569. 

Regeneration of asensory limbs of Amblystoma larvae. Copeia, No. 4, 
pp. 371-373., Dec. 30. 
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Tiner, Jack D. 
1951 Observations on larval carnivore ascarids in rodents. Jour. Parasit., 

37(Sup.):21-22. 

1952 Speciation in the genus Ascaris: Additional experimental and morpho
logical criteria. Jour. Parasit. 38(Sup.):57. 

1953 The migration, distribution in the brain. and growth of ascarid larvae 
in rodents. Jour. Infect. Dis., 92:105-113. 

Fatalities in rodents caused by larval Ascaris in the central nervous 
system. Jour. Mammal., 34:153-167. 

Williams, Olwen 
1959 Food habits of the deer mouse. Jour. of Mammal., 40(3):415-419. 


	image235
	image236
	image237
	image238
	image239
	image240
	image241
	image242
	image243
	image244
	image245
	image246
	image247
	image248
	image249
	image250
	image251
	image252
	image253
	image254
	image255
	image256
	image257
	image259
	image260
	image261
	image262
	image263
	image264
	image265
	image266
	image267

