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PHYSICAL FACILITIES 

The new facilities planned during 1965 were completed and utilized during the 
1966 summer season. The new construction consisted of a Library-Seminar building, 
three new living units, and a pole fence enclosure adjacent to the Station area to 
be used for research projects. These major improvements were made possible by a 
$10,000 grant from the New York Zoological Society which was matched by University 
of Wyoming funds. The Library-Seminar building proved to be extremely valuable, 
not only for use as a library and for the weekly seminars, but for many additional 
activities including conferences by visiting scientists and Park and University 
personnel. This building was also used on occasion for social functions, when not 
in use otherwise. 

The willow hedge planted the previous year developed well during the summer, 
water being supplied by a pump from an adjacent creek. Plumbing, wiring and 
furnishing of the Library-Seminar building and the three new cabins was completed. 

As a result of a special appropriation by the University of Wyoming Board of 
Trustees, the metal roofs on all the buildings were painted a brown color. This 
eliminates the glare from the roofs and makes the Station buildings blend in with 
the environment, making the entire Station much less conspicuous. Work continued 
on improvement of roadways, landscaping the area, removing dead trees and other 
activities to improve the general utility and appearance of the Station. 

During the past summer there was an increase in the emphasis on aquatic and 
fisheries biology studies. Among plans under consideration for improvement of the 
Station is development of a fisheries research unit, possibly on Jackson Lake. 

Plans are also underway · for enlargement of the bathroom facilities of the 
Station. 

The long term lease under which we are working makes it possible for us to 
plan ahead for improvement of research facilities. The Station has already become 
an important inland research facility as a result of the cooperation of the New 
York Zoological Society, the ·university of Wyoming and Grand Teton National Park. 
We hope the St.ation can be continually improved. 



SUMMARIES OF RESEARCH PROJECTS 

A Comparative Study of Negative Messages in Big Game Herds 
Margaret Altmann 

University of Colorado 
Project Number 124 

The summer season 1966 of research and naturalistic observations of the signal 
system, in particular of negative messages, in big game herds and individuals, was 
carried out according to plan. The research area was in the Teton National Forest 
and in Grand Teton National Park. The game species selected were the Wyoming moose 
(Alces alces), the mule deer (Odocoilus hemionus), the Wapiti elk (Cervus canadensis) 
and the American bison (Bison bison) as in our previous long-range research. 

A negative message can be defined as a communication which is not transmitted 
or induced by a sudden signal or cue, but does arise gradually and creates a mood 
or atmosphere in a group or herd of animals. For example, a herd of elk will spread 
out in a meadow to graze only if no contraindicating danger signals or clues are 
transmitted. Once the "atmosphere" for grazing is ready, the number and intensity 
of safety checks goes down. However, a species-specific scanning or filtering of 
scents and of images in motion and of noises above the general background noise 
(wind, leaves, rain) remains in active operation. Thus a change in the situation 
noticed by one herd member will quickly be transmitted by··· alert signals (head 
raising, freezing, warning gait, and posture) to the other herd members and fre
quently also to other species in the same area. The gradients of warning-intensity 
are clearly expressed by the sender and apparently well distinguished by the 
receiving individuals as indicated by the response. A gradient was found to exist 
from a light alert (head up) to a breakaway flight (irregular jumps and trampling) 
in elk herds. A check on occurring mistakes in responses to these positive signals 
revealed almost no errors in mature animals, few errors in calves and yearlings. 

In the negative message system we found so far not a single error or misreading. 
All age and sex groups were.in full response to the message conveyed. There was, 
however, the obvious finding that young calves and fawns after integration into the 
herd (older than three weeks) participated in these responses by way of their dams, 
as coupled units. The calf will look and listen to its dam, not to the animal 
which gave the message and thus there will be a slight lag in reaction time in the 
reading of the message. The yearlings showed the most variability in reaction time 
and extent. Sex differences were not traced, so far at least, but they may · exist. 

Evaulation and interpretation of observed material is under way and will con
tinue for the next year. Simultaneously carried out observations on short and long 
term affiliation of non-related animals were continued and yielded information on 
herd structure and group changes. 

In 1966 the patterns of elk, moose and mule deer movements were found to be 
further affected by the extent and acuity of the pine-bark beetle spray program. 
This change in patterns of movement extended far beyond the sprayed and treated 
forests into part of the Teton Wilderness Area and into other non-sprayed areas of 
the Grand Teton National Park, since the assembly and access routes for the influx 
of big game in early summer were disturbed and cut off. Barriers and interruptions 
of olfactory trails and scent-messages greatly affected all big game groups and will 
account for an unwanted damaging effect on the game distribution. 



Aquatic Fungi of Teton County, Wyoming 
John W. Baxter 

University of Wisconsin-Milwaukee 
Project Number 101 
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A preliminary survey of the aquatic fungi of Teton County, Wyoming in 1959 
yielded records of several members of the Saprolegniales and a few species of the 
Peronosporales and Leptomitales. Some of these species had been previously reported 
from the Medicine Bow Mountains by Baxter and Solheim. In addition, the 1959 
survey included records of nine species of aquatic hyphomycetes. These were the 
first records of these species from the Rocky Mountain region. They were published 
in Mycologia in 1960. 

In the 1966 survey 12 known species of aquatic hyphomycetes were collected in 
Teton County, including five species not previously reported from ~he Ro~ky Mountain 
region. Four new aquatic hypohmycetes were collected. Three of these are probably 
new species and the fourth may represent a previously undescribed genus. All but 
two of the aquatic hyphomycetes listed were growing on submerged decaying leaves. 

List of aquatic hyphomycetes collected in 1966: 

1. Alatospora acuminata Ing. -On leaves of Carex sp., Spring Creek. (First record 
from the Rocky Mountain region). 

2. Anguillospora crassa Ing. -On leaves of Carex sp., Christian Creek. 

3. Anguillospora longissima (Sacc. & Syd.) Ing. -On leaves of Carex sp., 
Christian Creek, Snake River. On leaves of Salix sp., Spring Creek. 

4. Clavariopsis aquatica de Wild- On leaves of Salix sp., Spring Creek, Lizard 
Creek. 

5. Flagellospora curvula Ing. -On leaves of Carex sp., Snake River. (First record 
from the Rocky Mountain region.) 

6. Lemonniera aguatica de Wild. -On leaves of Salix sp., Spring Creek, Lizard 
Creek. 

7. Lemonniera brachvcladia Ing. -On leaves of Salix sp., Spring Creek. 

8. Tetrachaetum elegans Ing. -On leaves of Alnus sp., Spring Creek, Lizard Creek. 

9. Tetracladium marchalianum de Wild. -On leaves of Salix sp. and Alnus sp., 
Spring Creek, Christian Creek, Lizard Creek, Alkali Creek, Crystal Creek. 

10. Tetracladium setigerum (Grove) Ing. -On leaves of Salix sp., Spring Creek. 
(First record from the Rocky Mountain region.) 

11. Triscelophorus monosporus Ing. -On leaves of Salix sp., Spring Creek, Lizard 
Creek. (First record from the Rocky Mountain region.) 

12. Triscelophorus magnificus Petersen. -On leaves of Alnus sp., Glade Creek, 
Lizard Creek. (First record from the Rocky Mountain region.) 
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13. Tricladium sp. (probably new). -On leaves of Carex sp., Christian Creek, 

14. 

15. 

16. 

Glade Creek. 

Unidentified 

Unidentified 

Unidentified 
sp., Spring 

aquatic hyphomycete (probably new). Loose spores, Spring 

aquatic hyphomycete (probably new) • Loose spores, Spring 

aquatic hyphomycete (possibly a new genus) - On leaves of 
Creek. 

Trends in Vegetation in Teton County, Wyoming 
Alan A. Beetle 

University of Wyoming 
Project Number 130 

• 

Creek. 

Creek. 

Salix 

During the field season of 1966 (the third of a five-year program) additional 
data were gathered to determine trends in and speed of change in the vegetation 
of Teton County. Particular attention has been given to the aspen stands along 
the lower banks of Pacific Creek. Some information gathered during the past 
season has been released as Wyoming Range Management Issue No. 233, and article 
entitled "A 1966 survey of summer elk ranges in southern Yellowstone". 

Assisted by Mat Terry. 
Supported by the Wyoming Natural Resource Board, the Teton National Forest 
Permittees Association, and the Wyoming Agricultural Experiment Station. 

Sedum of North America, North of the Mexican Plateau 
Robert T. Clausen 
Cornell University 
Project Number 142 

The Research Station was used as a base while working in the Teton Mountains 
and the adjacent Pinyon Peak Highlands in July and August. Studies were concerned 
with the classification, distribution and evolution of species of Sedum, the genus 
of stonecrops. Detailed studies of populations, as part of a sampling survey, and 
collections of living plants for experimental investigations at Ithaca were made. 
The small laboratory at the Station made possible the temporary culture of plants 
there, until they could be either shipped or taken back to Ithaca. Also, the 
program at the Station included preliminary microscopic examination of the gross 
morphology, especially of the floral parts. The work on Sedum in 1966 is part of 
a comprehensive study of the whole genus. Results of the research in Wyoming are 
being incorporated in the manuscript of a book on the North American species. 

Supported by Cornell University and National Science Foundation. 



Bird Communities in Jackson Hole 
Martin L. Cody 

University of California, Los Angeles 
Project Number 140 

5 

As part of a long-term study of the structure and interspecific relations 
of communities, two study areas were selected in the vicinity of the Research 
Station. One encompassed grassland and sagebrush in approximately equal amounts, 
while the other was wholly inside the dense willow thicket which lies across the 
road from the station. Measurements were taken of habitat variables, and of such 
phenotypic characteristics as feeding behavior and feeding height distributions of 
all species resident in these study areas. Recognizing three "coexistence mechan
isms" as of major importance in avian communities (horizontal and vertical habitat 
selection, M.M.S. and V.M.S., and food specialization F.S.) community means in 
these sectors were found to be 43.7%, 80.9%, 49.8% and 21.6% 81.0% and 41.0% in the 
grass-sage and willow areas respectively. Some color banding was done not only to 
facilitate the plotting of territories, but also to provide information on indi
vidual life-spans and other variables. It is proposed to revisit these areas in 
succeeding years. 

Supported by New York Zoological Society. 

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 

Final collections of substrate, plant and northern pocket gopher samples from 
three radioactive formations were made. Comparative studies of anatomical differ
ences were carried out by Jane A.Peterson and have been reported in her research 
report to the National Park Service. Chemical analyses of the various samples 
will be completed by early 1967. A report on the findings of the entire project 
will then be prepared for publication. 

Assisted by Jane A. Peterson, Student Conservation Program. 
Supported by the University of Wyoming. 



Effects of High Altitudes on the Hemolymph of Insects 
Dorothy Feir and Elizabeth McClain 

Saint Louis University 
Project Number 141 
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We have been studying the mitotic activity of the hemocytes and the protein 
concentration of the hemolymph of the milkweed bug, Oncopeltus fasciatus (Hemiptera: 
Lygaeidae) to see whether and how they reflect stress situations or changes in the 
insect's environment. To study the effects of a high altitude on the milkweed bug 
we took stock cultures of the bug from our laboratory at St. Louis (elevation 
approximately 600 feet) to the Jackson Hole Station (elevation 6,750 feet). The 
parameters we measured as criteria of effects of the altitude were the following: 
mitotic indices of the circulating hemocytes; DNA synthesis in the circulating 
hemocytes as determined by autoradiography; the protein concentration of the .hemo
lymph as determined by the Lowry technique; the length of the life cycle; weights 
at various periods in the life cycle; and the percentage survival of the insects. 
We have these types of data for the milkweed bug at low elevations so that com
parisons can be made. Most of the data collected during the three month period 
still has to be analyzed statistically. The most striking result was the low 
level of mitotic activity in the hemocytes. If this finding is corroborated by 
the autoradiographic studies, which have not been completed yet, it will certainly 
bear more intensive investigation. The length of the life cycle, the weights of 
the bugs, and the percentage survival of the bugs fell within the range of measure
ments made at lower elevations. It is possible that the length of time the bugs 
were at the high altitude was not enough for measurable alterations in these par
ameters. The raw data for the concentrations and the electrophoretic patterns of 
the hemolymph proteins have not been analyzed for statistical differences between 
the high elevation and low elevation values. 

The cultures of the milkweed bugs were returned to St. Louis from the Jackson 
Station and another series of tests will be run to compare these bugs with bugs 
maintained in St. Louis all summer. 

Assisted by Elizabeth McClain, Student Conservation Program. 
Supported by Cancer Research Institutional Committee, St. Louis University. 



Study of Relations of Bird Populations 
to Structure in Aspen Stands 

Douglas Flack 
University of Wisconsin 

Project Number 139 
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I arrived at the Station in late May, 1966 and began locating suitable study 
areas. By June 10, eight areas were found which seemed relatively homogeneous and 
which varied in age. All were located on hillsides facing north-northwest and each 
was a part of a larger aspen stand well away from other forest communities. The 
plots were all 900 feet on a side, about twenty acres. The stands are found be
tween Moran on the north and Fall Creek in Teton County. 

During June and early July the bird populations in each area were estimated 
using a transect method. Four such transects were run in each study area. Notes 
on the activities of the birds, the location of nests and general habitat use were 
taken during this time. 

During July and August the vegetation was sampled in each area, methods being 
directed towards analysis of differences in structure in the stands. Circular 
quadrats were distributed by means of a grid and random numbers table. Important 
were such things as height, diameter and density of trees, density and thickness 
of canopy, density and diameter of dead trees, height and density of shrubs and 
herbs, and density of saplings. Other features were also recorded including age 
of the stands. 

Since completing the field work, I have been summarizing the data and attempt
ing to sort out useful information. General findings of interest at this early 
stage include the following. The ages of the stands varies from 25 to 150 years, 
the youngest stand having a tree density of about 2,200 per acre, the oldest 80 
trees per acre. The youngest stand had a low number of nesting species, five, and 
a low total number of individuals. Various middle aged stands have more nesting 
species (10-15) and higher total numbers of individuals, while the oldest most 
open stands have as many as 20 nesting species but with a lower total count of 
individuals than the middle aged stands. A stand composed of trees of widely dif
fering age and size (many openings, dense understory) supported the greatest 
number of individuals. 

Detail cannot be given at this point as to results and possible correlations. 
It is hoped that structural features of the aspen stands can be related to the 
findings on bird populations, and possibly measures of diversity will be worked 
out for stand comparisons. The study is being written up for the master's thesis 
and should be completed in the spring semester of 1967. 

Assisted by Ann Scott, Student Conservation Program. 
Supported by New York Zoological Society. 



An Ecological-Physiological Study of Moose 
Douglas B. Houston 

University of Wyoming 
Project Number 125 
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Objectives of this study·- are to investigate the population dynamics, life 
habits and habitat relationships of the moose population in Wyoming's Jackson Hole 
area. This project is scheduled for completion in June 1967. 

Calculations indicated that the moose population on the area was composed of 
a resident group of approximately 200 animals, and a migratory segment of 400-500. 
Relative seasonal use of 15 different habitat tyf~s was determined from observa
tions of 3,547 moose. The marsh willow type received the highest total use during 
all periods; the sandbar willow type second highest. 

Moose forage preferences in different habitat types were determined from 
22,610 instances of plant use recorded at 149 feeding sites. Browse was the major 
class of forage used on terrestrial habitat types during most of the year. Forbs 
and/or grasses and grasslike plants became important during late spring and early 
summer periods on certain habitats. Data concerning plant succession on major 
flood plain habitats suggested that succession towards climax stands will probably 
eventually reduce the ability of flood plains to support moose. Results from plant 
measurements on nine sample units showed spring, summer and fall ranges were in 
very acceptable conditions. Plant condition ratings for 1965 showed that 11 out of 
18 willow units located on winter ranges were in poor or very poor condition. 
Measurements of four leader length transects were used as an index of forage pro
duction on the blueberry willow. Data showed that consistent heavy use of willows 
resulted in significant decreases in forage production. Production was inversely 
related to the proportion of severely hedged leaders in the plant crown. Signifi
cant fluctuations in willow conditions and probably in moose numbers have occurred 
on winter range areas between 1950 and 1965. This short term cycling of moose 
numbers and habitat conditions does not appear to be in conflict with National Park 
Service objectives of maintaining a representative flora and fauna. However, these 
relationships do not permit production of maximum moose harvests. 

A total of 284 relocations of 43 tagged moose provided data on size of seasonal 
home ranges. Summer and winter ranges of adult residents were usually less than 1.5 
square miles in size. Animals returned annually to the same small areas. Most 
adult migratory animals also returned to small winter ranges. Yearlings did not 
have established home ranges. 

Classifications of 1848 moose were used to show seasonal herd composition. 
Average values of 42 percent females, 24 percent calves and 34 percent males 
occurred in fall and winter herds. Calf per 100 female ratios were 66, 56 and 49 
for winter herds of 1963-64, 1964-65 and 1965-66, respectively. Male per 100 females 
ratios were 89, 72 and 78 for the same periods. 

Examinations of testes from 85 moose showed that all adults and 92 percent of 
yearlings were physiologically capable of breeding after September 20. Ovulation 
rates were calculated from examinations of 131 reproductive tracts. Results showed 
that yearling females did not contribute significantly to the productivity of this 
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population. The percentar e of adults ovulating in this population wan very cern
parable to other moose populations. The low observed production of twins may be 
related to l ow percentages of multiple ovulations among adults. Examinations of 
28 uteri from adult moose showed that 25 (89%) were pregnant. Data suggested that 
only 4-5 percent of the yLarljng females · ~ecame pregnant. Field observations of 
705 calves showed a five percent twin birth rate. Information from this and other 
studies suggested that a long term decrease in percentages of twins has occurred 
in the Jackson Hole area. These findings were discussed in relation to nutritional 
stresses. An expected calf per 100 female ratio of 70 was calculated from preg
nancy rate and age structure data. The magnitude of annual differences between 
observed and expected ratios paralleled differences in winter severity and were 
attributed to calf mortality which occurred at or immediately following parturition. 
Calculations suggested that over-winter calf survival to the yearling age class has 
varied from probably complete to less than SO percent survival. 

Examinations of 586 jaws from hunter killed moose suggested that males were 
subjected to a greater harvest rate than females, which resulted in an over-all 
younger age structure for males. The percentages of yearling males in fall har
vests have shown significant an~ual fluctuations. One major factor determining 
these values has·been winter calf mortality. The over-all age composition of the 
harvest resembled the age structure of a relatively stable population. A compari
son of the age structure of this population with others suggested that increased 
exploitation was possible. Hunter harvests, accidents, illegal kills and crippling 
losses .. ~annually removed about 300 animals from the Northern Jackson Hole area. 
Calculations showed that a base winter herd of 1,800 animals was necessary · to 
sustain an annual removal of 300 animals and a 20 percent annual over-winter calf 
mortality. 

Supported by Grand Teton National Park. 

Analysis of the Insect Fauna of the Snake River 
Richard Lee Kroger 

University of Wyoming 
Project Number 132 

Five Surber foot-square samples were taken at two ·week intervals at four 
different sampling stations throughout the summer. The contents of these samples 
~ere taken back to the research laboratory where the organisms were identified, 
counted and weighed. Emerging adult insects were captured at the sampling stations 
by taking 50· sweep samples in_the vegetation along the river. Eight emergence 
traps were used to capture adult insects from the river at the Station. The river 
water was analyzed for oxygen, alkalinity, carbon dioxide and hydrogen ion con
centration at monthly intervals at the sampling stations. 

Hourly drift samples of stream insects were taken during four 24 hour periods. 
The data collected shows that very few insects drift during the daylight hours, 
but when it becomes dark many· insects drift with the current. As many as 1000 
insects were collected during hourly night samples, but during the day only about 
20 insects pe·~ hour would be collected from the drift net. 
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On October 28, 1966 a special trip was made to the Research Station to get a 
measure of the detrimental effects caused by a rapid decline in the volume-flow 
in the Snake River. Foot-square samples were taken from the newly exposed stream 
channel and it appears that all the insects were left stranded. Three yard-square 
quadrats of stream channel were examined to determine the number of sculpins that 
were stranded on the exposed stream channel. An average of 18 sculpins were left 
stranded per square yard. This information shows that the unnatural fluctuating 
water levels are extremely detrimental to the river's ecology, and the depletion 
of the food organisms must surely have a detrimental effect on the higher trophic 
levels in the food chain. 

This study of the Snake River has the following objectives: (1) to make a 
complete species list of all the invertebrates found in the river, (2) to determine 
the life histories of as many of the species as possible, and (3) to ·determine the 
effects on the aquatic organisms when the volume-flow is decreased rapidly. Much 
of this information has already been learned and more will be discovered when all 
the samples have been quantitatively analyzed. 

Supported by the National Park Service. 

Stress and Parasitism 
Glenn A. Noble 

California State Polytechnic College 
Project Number 103 

Studies on stress and parasitism during the summer of 1966 were confined to 
rechecking some of the results of 1965 and to adding information on the volume of 
cecal contents as indicated by their weight. The main purpose was to try to 
eliminate some of the variables which are inherent in a project of this sort. 
Practically all of the laboratory work was done during July. 

Twenty ground squirrels (Citellus armatus) were collected and examined immed
iately for protozoa, following the hemacytometer counting technique of last summer. 
These field controls contained, on the average, 2866 amebas per ml of cecal con
tents. Last year 40 field controls yielded 3417 amebas/ml. Twenty animals were 
cold-stressed by the absence of bedding and the addition of ice to their cages each 
night for three consecutive nights. The average ameba count rose to 5387. Last 
year the figure for 50 cold-stressed squirrels was 5348, a remarkably similar 
number. Twenty animals kept in cages with bedding and heated at night (caged con
trols) had about the same number of amebas as did the stressed animals. This 
result was comparable to that of last year with 10 caged controls and clearly 
indicates that caging alone is a highly significant stress factor. 

Since the volume of cecal contents might influence the numbers of amebas, all 
ceca were weighed when removed from an animal and weighed again when the contents 
were washed out. The weights of the cecal contents were considered to be a reliable 
indication of their volume. There was found to be no correlation between the 
weight of cecal contents and the numbers of amebas per ml. An examination of the 
records of all 170 animals captured during 1965 and 1966 showed no correlation 
between the weight of a squirrel and the average number of amebas per ml of cecal 
contents in any of the three groups--field controls, caged controls or cold
stressed. 
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Cortisone injection experiments were repeated using larger doses of the drug. 
Last year 1.5 mg per day for 3 days were used with little result. This year 16 mg 
per day were used. Results were as follows: 

1965 20 squirrels cortisone 4,638 amebas/ml cecal fluid 
1965 20 " saline 3,405 tl " .. II 

1966 5 " Cortisone 20,755 II II II " 
Only 5 animals were used this year because the supply of cortisone was exhaust-

ed and no more could be obtained whenneeded. 

ACTH was injected into 10 animals using a dose of 0.05 ml of the commercial 
product each day for three days. The average ameba count was 10,077. 

Average adrenal weights were as follows: 

20 field controls 
20 stressed and caged controls 
5 cortisone-injected animals 

10 ACTH-injected animals 

25 mg 
30 mg 
17 mg 
19 mg 

The difference between the adrenal weights of field animals and caged squir
rels was slight. The low weight of those in cortisone-injected animals was 
expected because the adrenals were "bypassed". In the ACTH-injected squirrels 
there probably was insufficient time for the adrenals to enlarge. 

The results supported the conclusions reached last year and showed that 
variation in body weight and cecal weights were not significant. 

Assisted by Jeanne H. Williams, Student Conservation Program. 

Biotic Succession in Lodegpole Pine Forests of Fire Origin 
in Yellowstone National Park 

Dale L. Taylor 
University of Wyoming 

Project Number 133 

Six areas selected in 1965 were intensively studied in an attempt to determine 
the pattern of succession in the development and establishment of lodgepole pine 
(Pinus contorta latifolia Engelm.) forests. The six forests are from 5 to 260 or 
280 years old. 

Hygrothermograph, maximum-minimum temperature, and rainfall records were col
lected from June 11 to August 26. Atmometers were in the field from July 26 to 
August 26. Data on soil temperatures were collected on two areas during June, July, 
and August, and on four areas during part of July and through August. 

Forty-five soil samples were collected, making a total of 60 samples (10 from 
each area). Chemical analysis is almost completed on these samples. 

Each area was snap-trapped (120 traps for 3 nights) in late June and again in 
late August. A total of 4,220 trap nights yielded 235 rodents. Eight species were 
collected. A tentative summary of rodent trapping data is presented in Table 1. 
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Table 1. Rodent data from six lodgepole pine forests of varying ages. 
Oldest 

1960 1954 1942 1910 90 Yr. (260 +) 

No. Species Collected 4 6 7 3 3 3 

No. Animals Collected 42 45 31 48 15 54 

Wt. of all Animals 993.4 1476.8 927.5 964.4 322.3 1348.6 
(grams) 

Birds were censused in mid June. Two areas were censused once and four areas 
twice. Twenty-six species of birds were observed in these census periods (Table 2). 
The character of the vegetation made it difficult to estimate the number of breed
ing pairs of birds in the three oldest stands. 

Table 2. Distribution of 26 species of birds in six lodgepole pine forests of 
varying ages. 

Oldest 
1960 19541 1942 1910 90 Yr. (260 +) 

No. Breeding Species 13 12 11 6 10 9 

No. Breeding Pairs 38 30 30 4+ 5+ 6+ 

1The transect f~r 1954 was 800 yards long. All others were 1,200 .. yards long • 

Sixty, 50 sweep samples of insects, and sixty, one-square foot soil samples 
from which arthropods were extracted, were collected. These samples are yet to be 
analyzed. 

Per cent canopy coverage of plant species was measured in the six study areas 
using 50 plot transects in an attempt to obtain data on species differences. 
Voucher specimens were collected for all plants in the study areas. Trees were 
sampled using the random pairs method. Increment borings, for aging the trees, 
were collected from approximately 200 trees. 

Sixty· samples of soil were collected for Dr. Martha Christensen, Department 
of Botany, University -of Wyoming. Fungi will be isolated and identified from 
these samples. 

Collections and observations will be continued during the summer of 1967. 
The study will be writte~up in detail during the winter of 1967-68. 

Supported by· New ·York Zoological Society and Yellowstone National Park. 



Melanophore-s.~.imulating Substances in Amphibia 
William Thurmond 

California State Polytechnic College 
Project Number 122 
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An attempt has been made to determine whether the pars distalis of the pitui
tary of the tiger salamander, Ambystoma tigrinum melanostictum, is the source of a 
chromatophorotropin, possibly ACTH, as has been demonstrated in mammals. 

Pituitaries of 16 normal adults collected from ponds near Colter Bay and 
Togwotee Pass ·were carefully s~para~ed into pars distalis, pars intermedia, and 
pars nervosa and homoplastically transplanted to subcutaneous tissue of 18-22 mm 
albino tadpoles previously hypophysectomized at the tailbud stage. All 48 grafts 
of pars distalis evoked melanin dispersion in the host melanophores. Several 
grafts were observed to evoke strong localized responses for 48 days and all grafts 
for at least 16 days before fixing in preparation for histological examination. 

In addition, 14 grafts of approximately equal size from the pars distalis of 
4 adults previously pars intermedia-nervosa hypophysectomized for one month evoked 
sustained positive responses in the albino larvae. 

The 15 control grafts of pars intermedia evoked sustained maximum dispersion 
of melanin in all melanophores of the hosts up to 48 days at which time they were 
preserved. 

All 19 control grafts of pars nervosa evoked initial positive responses but 
within 3-4 days 12 became negative. The seven which remained positive may have 
contained cells from the pars intermedia inadvertantly included at the time of the 
operation. Histological examination of these grafts will be necessary, of course, 
to confirm this statement. 

Additional control experiments were performed to determine the time for 
residual intermedin and infundibular chromatophorotropin to dissipate from glandu
lar tissue which is saturated with these substances. Thyroids were autoplastically 
transplanted to the sela tursica of 4 adults completely hypophysectomized and 4 
adults previously pars distalis hypophysectomized. One week later the thyroid was 
excised, subdivided into 4 parts and re-transplanted to albino tadpoles. The 19 
thyroid grafts which had been adjacent the pars intermedia one week evoked strong 
initial responses which disappeared within 24 to 36 hours. The 30 grafts previously 
associated with the infundibulum evoked weak positive responses for 2 to 3 hours. 
In all 35 instances where the thyroid was transplanted directly to albino larvae 
there was no pigment response. 

If histological examination confirms the purity of the pars distalis grafts 
it would appear that the pars distalis of the tiger salamander possesses a melano
phore-stimulating substance distinct from intermedin. 
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Summary of Results 

Pigment Responses to Grafts of. Adult Salamander Pituitary and Thyroid 
Homoplastically Transplanted to Young Albino Larvae 

Type of Graft 

Experimental 

Pars distalis (normal adults) 

Pars distalis (adult previously pars 
intermedia-nervosa 
hypophysectomized) 

Controls 

Pars intermedia {normal) 

Pars nervosa (normal) 

Thyroid (normal) 

Thyroid {adjacent pars intermedia 
one week) 

Thyroid (adjacent infundibulum 
one week) 

Sustained Melanin Dispersion 

Positive 

48 

14 

15 

7 

0 

0 

0 

Negative 

0 

0 

0 

12 

35 

19* 

30** 

*Strong initial response for 24 to 36 hours only 

**Very weak initial responses which disappeared in most instances within 
2-3 hours. 



Salamander Study 
Paul G. Roofe 

University of Kansas 
Project Number 116 
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A short time was spent at the Station in which some checks on salamander 
migration were made. 

1. We know that there are two distinct ty~~s of winter hibernation: 

a) In the Gross Ventre region and in the Moran pond they remain 
in the muck and on the edge during this period. 

b) In the Coulter Bay pond and the Pacific Creek area they migrate to 
sheltered regions--where, we do not know. 

2. We are now convinced that a long stay in the area with the aid of 
transistors for signals is necessary· to determine their migration 
and final winter quarters. 



STUDENT CONSERVATION PROGRAM PROJECTS 

Effects of High Altitudes on the Hemolymph of Insects 
Elizabeth McClain 

St. Louis University 

See report by Dorothy Feir and Elizabeth McClain, page 6. 

Organ Weight Measurements from Four Populations of 
Thomomys talpoides 
Jane A. Peterson 
Oberlin College 
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This study was undertaken while the author was at the Jackson Hole Research 
Station, Moran, Wyoming, with the Student Conservation Program, July 1, 1966 to 
August 27, 1966. This study is a correlate of a long-range study by Dr. Kenneth 
L. Diem concerning substrate influences on biotic material. 

The objective of this study is to deteTmine organ weights as percentages of 
body weight for populations of the Northern pocket gopher, Thomomys talpoides. 
Population samples were taken from three rhyolite areas of Pliocene and Pleistocene 
origin and a control area of glacial alluvium. Rhyolite areas exhibit high levels 
of natural radioactivity. Organisms sampled from these areas indicate comparably 
high levels of radioactivity and notable trace element peculjarities. Organ weight 
measurements coupled with elemental analysis of organs will be used by Dr. Diem to 
determine the nature and extent of substrate influence on the pocket gopher. 

A Study of the Flora of Aspen Communities 
in Jackson Hole, Wyoming 

Ann Scott 
Wellesley College 

Under the Student Conservation Association Program this summer, I assisted a 
University of Wisconsin graduate student in a study of the structure of aspen stands 
in the Jackson Hole area. For my own project I undertook an analysis of the forbs 
and grasses of these stands in order to learn how they were distributed and to 
determine which ones were especially associated with aspen. Due to incomplete data, 
this project can be treated only as a pilot study. 

Our basic method followed the random quadrat system. In each stand we paced 
according to a computer list of random numbers to obtain ten different sampling 
areas. At different radii from a stake in the center of each area we measured the 
trees, saplings, and shrubs. Then we tossed a meter stick, formed a meter square 
where it landed, and used this spot to obtain the forb and grass measurements. In 
each square we estimated the percentage covered by the grass Calamagrostis and any 
other exceptionally prolific plant. Then we measured every other plant individually 
for its height and recorded this on data sheets under their Latin names. If a plant 
was unknown we collected it in a portable press for later identification. 
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The choice of the eight stands was made with several important considerations 
in mind. Foremost they were alike in size and were large enough so that the flora 
inside would not be influenced by that of the surrounding communities. Thus, the 
stands were generally homogenous, dominated throughout by aspen and its associated 
species. The areas were selected to be as far from other forest types as possible, 
for the same reason that these might affect the flora distribution or cause a new 
succession stage. The sites were also similar, since each stand was on a hillside 
with an approximate northwest exposure. The final factor considered was the history 
of the areas. Most of them had been grazed for many years by mule deer, elk, and/ 
or cows. But the amount differed as did the age of each stand, thus providing 
variables for interesting comparison. From the data on the trees and shrubs, 
rough estimations of the age and density of the stands could be made. 

To facilitate comparison of the forb distribution, we compiled the data on 
several charts. For every quadrat we totaled the number of the plants of each 
species present and found their average height. These two figures were recorded 
on separate charts for each stand under the appropriate quadrat number. Then we 
totalled the number of quadrats in which each species occurred, which is called 
the frequency of that species. We also recorded the average number of plants of 
that species per quadrats in which it occurred for a figure of abundance. The 
constancy of each species was found by totalling the number of stands in which it 
appears. If it is in all eight stands a species has a constancy of 100 percent. 
A plant with a high percentage of constancy is probably an associated species of 
aspen, or one that is almost always present in and indicative of an established 
aspen community. Seven species have a 100 percent constancy: Lupinus (lupine), 
Geranium, Taraxacum (dandelion), Astragalus (milkvetch), Galium boreale (bedstraw), 
Achillea lanulosa (yarrow), and Fragaria (strawberry). Composites, Potentilla 
hraiilis, f. arguta (cinquefoils), Epilobium angustifolium (fireweed) and Aster 
are also highly constant. Accordingly, these species also have the highest fre
quencies and abundances. However, in order to say definitely that the first seven 
are exclusively associated species of aspen communities, a study of the flora of 
other communities in Jackson Hole should be made. Ecologists classify species 
according to their sociability, or their particularity of hGbitat selection. 
Lupinus and Epilobium occur commonly in lodgepole forests as well, and therefore 
they are probably indifferent species, living as part of many communities. On 
the other hand Galium might be found only in well-established aspen forests, and 
in this case it would be an indicator species of that communiLy. If the forest 
became disturbed or if succession of a new tree were to take place, this plant 
would be the first to disappear. Thus, the true sociability of these species can 
only be determined after a long study of their occurrenc~ ia many different com
munities of various types and conditions. 



The Diet of the Uinta Ground Squirrel (Citellus a-r.matus) 
Jeanne H. Williams 

University of Massachusetts 
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Observations were made only of the squirrel population around the research 
station in the tall sagebrush area and in the area immediately surrounding the 
buildings of the station which has a growth of lodgepole pines. The type of 
vegetation is no doubt influenced by the disturbance of the station activity and 
by the flow of water from the spring dug to be used as a water supply. Observa
tions were made at various times during the day, but the majority were made after 
8:30 A.M. when the temperature began to rise and the squirrels left their burrows 
to feed in greatest numbers. I found that the squirrels would continue their 
normal activity if approached quietly and observed from no less than 20 feet. 
The dates given are those when the squirrels were first observed to be eating a 
particular food. · 

July 4 - While returning from trapping at Cunningham's Cabin, three squirrels 
were observed in the heavily travelled highway eating the carcass of a squirrel 
which had been hit by a car. 

July 10 - At this time the squirrels ate only the strobili of Eguisetum 
laevigatum; however, by August 1 the entire stalk was eaten. 

July 12 - Taraxacum officinale (common dandelion) was the vegetation most 
commonly eaten and the one which was best eaten in captivity. The entire plant, 
both leaves and buds, were eaten. Even late in the season when most of the dande
lions in their feeding area had been eaten, the squirrels would search among the 
taller grass for new growth on the chewed-off plants. 

July 18 - A squirrel was observed sitting on its hind legs eating dried 
carcass of an unfledged bird which it held in its front paws. 

July 22 - When the grasses reached maturity, the grains produced constituted 
a major part of the squirrels' diet. Poa pratensis (Kentucky Blue Grass) is the 
most prevalent grass near the station. It was probably introduced in the hay 
brought in to feed the horses occasionally kept at the station. To reach the grain, 
the squirrels pull the stalk down in a hand-over-hand fashion. The stalk usually 
creases about two-thirds of the way up to the seeds so that consequently a field 
where squirrels have been feeding looks like it has withstood a strong wind storm. 
Other grasses present in smaller quantities which were also eaten were Bromus 
marginatus and Stipa columbiana. They also occasionally ate the leaf blades of 
these grasses. 

The buds and leaves of Aster chilensis (a common purple aster) were eaten, 
sometimes the entire stalk down to within an inch of the ground. There were several 
other species of aster growing in the area where the squirrels fed, but only Aster 
chilensis was eaten· •• 

July 25 - The fruits of Potentilla gracilis were eaten by pulling the stalks 
down in the same manner as the grasses and biting through the sepals on one side 
to reach the developing seeds. The fruits of Geranium vessicossimum were reached 
in the same manner, but the entire fruit was eaten. They very rarely ate the 
leaves of either plant. 
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July 26 - Lepidium campestre, a member of the Crucifer family grows in the 
open field near the sagebrush. It was eaten, both leaves and seed pods, to within 
1 or 2 inches of the ground. 

July 29 - A large patch of Thalpsi arvense, another member of the Crucifer 
family, grew on the north side of the station behind the cabins. The squirrels ate 
only the seeds, biting through the flat side of the pod to attain them. 

August 7 - The squirrels were seen to eat the leaves of ~inus parviflorus 
only this one time. 

August 12 - Phleum alpinus (Alpine timothy) was present in small quantities 
in widely separated areas. Although the grain matured at the same time as the 
other grasses, it was not touched (although the leaves were eaten) until very late 
in the season when a large percentage of the other grasses had been eaten and there 
were few succulent plants to be found. 

Ry August 20, all the squirrels had gone into hibernation. They had grown 
quite fat and were very easy to trap during this period. The numbers of squirrels 
began to dwindle about August 10 and the numbers gradually decreased until the 20th 
when they were no longer seen. 
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SEMINARS 

Seminars were held at 7:30 P.M. on Thursdays. Everyone appreciated the nice 
new building we now have for seminars. 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. 

July 2 

July 7 

July 14 

July 21 

July 28 

Aug. 4 

Aug. 11 

Aug. 18 

Aug. 25 

" 

Margaret Altmann - Bonanza in animal behavior. 

Alan Beetle - Ecology of plant communities in Jackson Hole. 

William Thurmond - Melanophore stimulating substances in salamanders. 

Dale Taylor - Biotic succession in lodgepole pine communities. 

Hermann Rahn - Diving women of Korea. (Guest speaker) 

Elizabeth McClain - Effect of altitude and oxygen tension on insects. 

Douglas Flack - Relation of the bird fauna to structure in aspen 
communities. 

Martin Cody - Effect of habitat diversity on bird communities. 

Richard Kroger - Bottom fauna of the Snake River. 

Douglas Houston - Ecology of moose in Jackson Hole. 

LIBRARY 

The books and periodicals in the library were used almost continuously during 
the summer as a result of the improved accessibility and study conditions provided 
by the new Library-Seminar building. 

Periodicals previously subscribed were continued, and current issues were made 
available to the research workers before being filed in the stacks. We continue t o 
receive reprints from research workers of previous years. The total number of 
titles of published 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. 

The files of reprints of research workers and card indices were all moved into 
the Library-Seminar building, which made them more readily accessible. 
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IMPORTANT VISITORS T~ STATION 

A large number of eminent scientists, as in past years, visited the Station 
The visitors had important contributions to make to the research workers and in 
addition, no doubt, benefited from their visit. Visitors included representatives 
of foreign countries. Among the visitors this summer was Dr. Stanley Cain, 
Assistant to the Secretary of the Interior. He, together with several of the 
Park personnel, met with the Direcor and made important suggestions for the improved 
cooperation of the Park Service with the Research Station. 

Among other visitors for scientific study who were at the Station for only 
a short time and were not asked to submit summaries of research activities were: 

Dr. Lloyd Ayres, Assistant Dean, College of Agriculture and Dr. Morton May, 
Division of Plant Science, both from University of Wyoming - in connection with 
Dr. Alan Beetles study. 

Dr. George Baxter, Department of Zoology, University of Wyoming - taxonomy 
of Wyoming fishes, and to consult with Richard Kroger on his project. 

Dr. Reed W. Fautin, Department of Zoology, University of Wyoming - to consult 
with Dale Taylor on his project on plant succession. 

Dr. Norman Negus, Department of Zoology, Tulane University - Microtus popula
tion studies. 

Dr. Aelita Pinter, working with Dr. Negus. 

Dr. Michael A. Poirier, Department of Zoology, Louisiana State University -
fresh water sponges. 

Dr. Donald Lowrie, Department of Zoology, Los Angeles State College - spider 
study. 

Dr. John Rumely, Department of Botany, Montana State University, and his 
assistant - to make plans for continuance of ecological study conducted during 
previous two years by Edward Oswald. Mr. Oswald completed his study and as a 
result obtained the PhD degree from Montana State University. 

Dr. G. Richard Marzolf, Kansas State University - Ecology,above timberline. 
He came to determine feasibility of an extensive study. 



22 

COOPERATION WITH OTHER AGENCIES AND INDIVIDUALS 

The Station received excellent cooperation from Grand Teton National Park 
including Superintendent Anderson, Assistant Superintendent Peterson, Chief Natur
alist Dilley, and Park Biologist Cole. The continued cooperation of the Forest 
Service was greatly appreciated. Mr. 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. Three research projects in 
cooperation with Grand Teton National Park were undertaken during the past year: 
(1) An ecological-physiological study of moose by Douglas Houston, (2) Preliminary 
investigation for continuing the plant ecology study initiated two years ago by 
Dr. John Rumely,and '(3} Insect fauna of Snake River by Richard Kroger. 

Cooperation with the Park Service on elk management, range and waterfowl 
studies was continued. The Wyoming 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 indi
viduals and agencies on several occasions. 

STUDENT CONSERVATION PROGRAM 

Four students worked on research projects at the Station under the Student 
Conservation Program. These students were Elizabeth McClain, Jane A. Peterson, 
Ann Scott, and Jeanne H. Williams. See pages 16-19 for summaries of their research 
projects. 

In addition to the research activities on the individual projects, the Station 
provided opportunities for their observation and cooperation with other investi
gators, 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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FINANCIAL REPORT 
1965-66 

November 21, 1965-June 30, 1966 

Budgeted Expended 

$ 409.00 $ 400.00 
857.00 854.81 
833.55 258.47 

1,106.63 299.23 
309.15 140.82 
392.00 36.00 
993.95 666.69 

$ 4,901.28 $ 2,656.02 

July 1, 1966-December 15, 1966 

Budgeted* Expended 

$1,303.50 $1,303.50 
2,209.00 1,600.00 
3,077.00 2,232.70 
1,506.00 797.46 
3,055.87** 2,070.47 

541.30 159.49 
556.00 25.00 
327.26 327.26 

$12,575.93 $8,515.88 
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Carried Over To 
Next 

$ 

$ 

Year's Budget 

575.00 
805.87 
168.30 
356.00 
327.26 

2,232.43 

Unexpended 

609.00 
844.30 
708.54 
985.40 
381.81 
531.00 

$4,060.05 

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

**Includes special appropriation of $1145.00 by University of Wyoming Board of 
Trustees for painting of roofs of buildings. 

Rent received in the amount of $627.00 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 $1800.00 were given to investigators by the New 
York Zoological Society. 

National Park Service Grant to Kroger for academic year 1966-67 - $3200. 
National Park Service Grant to Dale Taylor, summer - $1000. 
National Park Service Grant to Douglas Houston. 
National Park Service support to Student Conservation Program - $2,000. Of this 

amount the Station received $523.81 for rent, travel and miscellaneous expenses, 
and the four students received the remainder. 

Source of financial support of other projects has been indicated at the conclusion 
of summaries appearing in this Report. 



Altmann, Margaret 

LIST OF PUBLICATIONS ON RESEARCH 
AT 

JACKSON HOLE RESEARCH STATION 

University of tvyoming 
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 nelsoni, 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 lvyoming, Cervus 
canadensis nelsoni. Zoologies, 41(2):65-71. 

~vo marking devices for large land mammals. Jour. of Wildl. Mgt., 
20(4):464. With Richard D. Taber and Anton de Vos. 

1958 The flight distance in free-ranging big game. Jour. of Wild!. 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 Moose 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 t·1ammals Ed. by Harriet L. Rheingold. John Wiley 
& Sons, pp. 233-253. 

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

, 1965 Hessages in the wild. Animal Kingdom, 68(6) :179-182. 

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

flaviventris nosqphora Howell). Anat. Rec., 134(3):529. 

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

1962 Social behaviour of a colony of the yellow-bellied marmot (Marmota 
f1aviventris). 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. Zoologica, 36(III). 

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

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

Baxter, John l~. 

1960 Aquatic Hyphomycetes from Wyoming. Mycologia, 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, Wyoming. Part II. Utilization and Con
dition Classes. Bulletin 400, University of tvyoming Agricultural 
Experiment Station, December. 

Beetle, Dorothy E. 
1956 Habitats of terrestrial Nollusca in Jackson Hole, lvyoming. Jour. Colo.

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

1957 The Mollusca of Teton County, Vyoming. 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 Rana ~· 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. 

' I 
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Cratghead, 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. 

Cummins, 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 ~yoming 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 Wyoming or Rocky 
Mountain moose, Alces alces shirasi. Zoologica, 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, Nay 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 Uews, 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. 
(With J. E. Gillaspy) 



Evans, Howard E. (~ont.) 
1965 Simultaneous care of more than one nest by Ammoohila azteca Cameron 

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

1966 The Comparative EthologY and Evolution of the Sand Wasps. Harvard 
Univ. Press, 526 pp. 

The accessory burrows of digger wasps. Science, 152(3721):465-471. 

Findley, James s. 
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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, t~oming. 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, Gila 

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

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

Jones, Webster B. 
1965 Response of major plant species to elk and cattle grazing in 

Northwestern Wyoming. J. of Range Mgt., 18(4):218-220. 

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

of Tribolium confusum Duval and Camponotus pennsylvanicus modoc 
Wheeler. 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. 
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1958 The initial pattern of revegetation of pocket gopher mounds. Ecology, 
39(2):346-351. 

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, Wyoming. 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. 

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