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PHYSICAL FACILITIES 

No new construction was undertaken during the summer of 1959. 
After six years of work on improvement of facilities, the Station 
at present is in fairly satisfactory condition. The most recent 
improvements completed the preceding year, which included instal
lation of showers, toilet facilities, and wash basins, proved very 
satisfactory. However, the septic tank installed for these facil
ities was found to be inadequate to handle the sewage volume. It 
will be necessary to install an additional septic tank in the near 
future. 

The gasoline tank and pump worked out very satisfactorily, 
dispensing approximately 2,000 gallons of gas for use of Station 
personnel. 

Equipment and supplies were reorganized in an attempt to 
increase available space. Existing herbarium cases are completely 
filled, and an additional case will need to be purchased for next 
year. 

Toward the end of the season this summer a project was begun 
to sand and treat floors in the laboratories and all the living 
establishments. The large zoology laboratory and one living 
quarter were completed. We expect to have the remainder largely 
completed by the time the research workers arrive next summer. 

Much of the space in the shop was used as a vivarium, and 
will be used for this purpose next summer. 

At present we have no plans for increasing the size of the 
Station, however, we do expect to make the following improvements 
as soon as possible. 

1. Construction of a room to serve as a seminar room, library 
and reading room. The library is now located in three different 
places. The weekly seminars have been held in the living room of 
the home of the Director, and the space available is not adequate. 
This room will be constructed either as a separate building or as 
an addition to the laboratory. 

2. Construction of a log building to serve as bachelor quarters 
for research workers to replace the existing bunkhouse. 

We will constantly attempt to improve the existing facilities 
to make them more pleasant and more effective in carrying out the 
various research programs. 



S~UffiiES OF RESEARCH PROJECTS CARRIED OUT IN 1959 

The Social Role of the Aging Ungulate 
Margaret Altmann 
Project Number 77 

As part of a long range investigation on comparative behavior 
studies in free-ranging wild ungulates, this summer's research topic 
concerned the role of the aging and aged animal in the social struc
ture of its species. The aging study is planned for a four year span 
under grant from the National Institute of Mental Health. According 
to our plan, the initial year, 1959, is being used largely for pilot 
experiments and groundwork. In this project we aim to extend and 
correlate our previous research on the group dynamics of subprimate 
mammalian societies. It is planned to investigate in detail the 
changes in social structure and their relations to age, sex status, 
season, habitat and particular stress situation. 

The focus of our observation is centered on the aging and aged 
members of the species groups. The reactions to the group as a whole, 
as well as to individual members of the group, is being investigated. 
The yearly occurring social changes in ungulate groups, in particular 
the distinct periods of disturbance and stress like the mating (rut
ting) season, are used to furnish a clearer picture of the social 
position of the aged group member, rather than random unrelated 
descriptions. 

Stress situations deserve our special attention, firstly, because 
under stress and tension group relations and dynamics can be noted 
which otherwise are not revealed. Furthermore, since the expanding 
human population is constantly putting increased pressure (roadbuild
ing and tourist influx) upon the available living space for wild 
ungulates, the systematic observations of the group and individual 
reactions to such disturbances and the possible means of adaptation 
seem logical. Vle are fully aware of the fact that such field studies 
cannot replace laboratory experiments, but they do provide crucial 
information and reconsiderations on questions which cannot be traced 
in a purified, artificial environment. Our work is also aiming to 
provide careful 11case histories" of typical and of exceptional animals 
under observation. 

Since there is, as far as we know, only very scant or no reliable 
information on the status of fate of the aged animal in wild groups, 
we have to develop our own, new methods of approach. In the light of 
the present efforts in human gerontology, the better knowledge of 
aging in free-living animal groups is of particular significance. 
Experiments with rodents confined in cages cannot supply this inform
ation. 

In order to devise a workable method of tracing, recog.n1z1ng and 
observing the aged animal we are conducting several pilot studies. 
Despite the difficulties and obstacles which we discovered in pre
liminary studies of age recognition methods, we are working on several 
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leads which indicate the potential utility of a combination of 
"markers" for old ungulates, based on type of gait, posture, reaction 
to obstacles, degree and type of activity, pelage and antler changes, 
etc. 

Anatomical examination of the dentition is, of course, not pos
sible without catching or killing the animal, and is therefore not 
suitable for behavior study since it seriously disturbs the animals. 
The recently perfected marking method of the wildlife management 
agencies, applying colored plastic neckbands to elk, according to 
winter ranges, may be of some help in our group observations. The 
movements of known elk groups would then permit location of elk 
individuals outside of or in the margin of such groups. Close con
tact with the field biologists of the wildlife agencies is being 
maintained so that any new methods or equipment of use to our project 
can be discussed or tried without delay. 

In summarizing some of the questions we are working on, I quote 
from my research grant application to the National Institute of 
Mental Health. 

1. Is the change in social status of the aged game animal 
correlated in time and severity with the decline in 
sensory acuity and increase in physical disability? 

2. \fuat is the influence of the previous social status of the 
animal upon the role it can maintain when it gets old? 

3. Is a change in social status initiated by the group, by the 
aging animal itself, or by animals of higher or lower rating? 

4. ~~at is the sequence of the change-over in the social role; 
how wide are its variations? 

5. Is there a species-specific picture for the role of the old 
animal; how far can this be generalized or contrasted? 

Assisted by John Oliver, Kenyon College, Ohio. 
Supported by Grant No. M2599 from the National Institute of Mental 
Health. 
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A Preliminary Survey of the Aquatic Fungi of the Jackson Hole Area 
John \'! . Baxter 

University of Wisconsin-Milwaukee 
Project Number 101 

During the period from July 21 to August 30, 1959, collections 
of aquatic fungi were obtained from streams, lakes and ponds in the 
Jackson Hole area. Twenty-three species, representing 16 genera, 
were collected and identified. These included 10 species of aquatic 
hyphomycetes not previously reported from the Rocky Mountain region. 
In addition, a new aquatic hyphomycete was collected. This fungus 
is either a new species of the genus Margaritispora or the type of a 
new genus. 

A study was also made of the fungi associated with blight and 
rotting of leaves of the yellow pond lily, Nuphar advena Ait., in 
Swan Lake. The only parasitic fungus isolated was Phyllosticta 
fatiscens Peck, consistently associated with circular "target spotrr 
lesions. Other fungi isolated from diseased leaves were saprophytic 
species which probably had become established after initial damage 
by the target spot fungus or leaf miner activity. A survey revealed 
more damage, by both the target spot fungus and the leaf miner, on 
Swan Lake than on nearby Half Moon Lake. Of the three Swan Lake 
stations surveyed, the highest percentage of both types of damage 
was found at Station 3, near the sewage outlet. Details can be found 
in the Swan Lake report. The target spot fungus, Phyllosticta 
fatiscens, was isolated in pure culture. Research on this organism 
is being continued and will include studies of its life history and 
physiology. 

Supported by a grant from the New York Zoological Society. 
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Factors Affecting the Ecology of the Teton National Forest 
Alan A. Beetle and David Clarke 

University of ~yoming 
Project Number 85 

The fourth of five years on this study has been completed. 
This study is to determine range condition classes on grazing 
allotments of lands grazed by domestic livestock in the Jackson 
Hole area of ~yoming. This year particular attention was paid to 
the genus A o yron (see project of Scott Fisher) and the distri
bution of shrubs see project of Jerry Waitman). Also a special 
study was undertaken with the Teton and Yellowstone National Parks 
of exclosure areas. One of these at Berry Creek is being studied 
by Neal Guse. 

A rather full inventory of the county has been accomplished. 
The analysis of this data is being correlated with the history of 
grazing of both domestic livestock and the Jackson Hole Elk Herd, 
in so far as they are known since 1900. In addition, a correlation 
is being made with the geologic history. Present evidence of 
vegetational youthfulness (resulting from geologic youthfulness) is 
found in the sensitive reflection of soil, topography, geology, and 
climate in the vegetation patterns; the low percent of ground cover; 
the large number of dominants covering relatively small areas; and 
the rapidity of primary successional patterns. 

Supported by grant from Wyoming Natural Resources Board to Wyoming 
Agricultural Experiment Station. 
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Effects of Sewage Effluent on the Ecology of Swan Lake, 
Grand Teton National Park, Wyoming 

L. Floyd Clarke and George T. Baxter 
University of Wyoming 

Project Number 75 

The study of the effects on the ecology of Swan Lake of the 
introduction of the effluent from the treatment plant handling 
sewage from the Colter Bay area was continued. The treatment plant 
was enlarged to include two additional s·and filter traps which more 
than double its capacity. In contrast to 1958, at no time to my 
knowledge did any raw sewage go into the Lake without first passing 
through the sand filters. The week of July 23 was the first time 
that the new filters were put into use. 

The Lake study during the summer of 1959 included the following: 

1. The weekly determination of pH and o
2 

and co2 content. 

2. Occasional checks on the spread of nutrients throughout the 
lake, especially phosphates. 

3. neekly collection of vertical plankton samples. 

4. Collection and study of bottom fauna from Stations I and II 
on alternate weeks. 

5. Fish population samples from Stations I and III were taken. 

6. A study was made of the damage to pond lilies as a result of 
leaf miner action and fungus growths, comparing Swan Lake with other 
lakes in the area which support pond lilies. 

7. A study was made of the algae both in the plankton and 
associated with the pond lilies as indicators of pollution. 

Detailed analysis of pH, o2 and CO? content has not been made, 
however, a rough analysis indicates that in all Stations the o2 content was lower than in previous years. Carbon dioxide and pH 
seemed to remain fairly constant. The reduction in the 02 content 
can be correlated in some instances with the tremendous increase in 
the zooplankters. 

The phosphate checks revealed a considerable increase in the 
spread of nutrients throughout the entire lake. On August 27, 195~ 
the tests showed high phosphate content throughout the lake, while 
on August 15, 1958, phosphate was relatively high near the sewage 
outlet with only traces in Stations III and II, with no phosphate 
apparent at Station I, which is at the end of the lake opposite 

the sewage outlet. 
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The plankton samples have not been counted, however, each year 
for the past three years there seems to have been an increase in the 
volume of plankters with periodic fluctuations throughout the summer. 
Bottom fauna, likewise, showed a considerable increase in numbers 
especially during the last part of July and first part of August. 
Some decrease in bottom organisms was noted during the last part of 
August. Chaoborus and Tendipeds continued to constitute by far the 
largest numbers of the bottom fauna. 

An interesting variation in fish populations was noted by com
paring samples taken by a 100 foot graduated gill net in 1958 and 
1959, as is indicated by the following tabulation • 

. 1958 1.222. 
Sta. I Sta. III Sta. I Sta. III 

July 18 July 14 July 14 July 

Utah Lake Chubs 136 94 124 9 12 

Rosyside Suckers 70 77 51 5 

Brook Trout 2 0 0 0 

A comparison of these samples shows a reduction in total fish 
population throughout the lake during 1959. However, an even more 
significant difference is noted in the population at Station III 
near the outlet. It seems evident from these results that increase 
in the nutrient material near the outlet has made it impossible for 
fish to survive in large numbers in that part of the lake. 

Observations over the past three years had indicated that many 
of the pond lilies, especially in the region of the lake near the 
sewage outlet; were dying out. In an attempt to determine the extent 
of the damage, a study was made comparing percentage of pond lily 
leaf damage in Swan Lake with Half Moon Lake and other lily ponds 
in the area. The following table gives the percentage of leaf 
damage in comparison with the total leaf area for leaf miner action 
with accompanying fungus growth, target spot fungus and both leaf 
miner and target spot fungus. 

6 

0 

18 
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Pond Lily Leaf Damage 

Comparison in percent to total leaf area. 

Border liiddle 

Leaf Target Leaf Target 
Miner Spot ~ Miner SEct ~ 

Lily Pond 1.36 18.63 2.27 1.2 17.36 4.18 

Signal I.'Itn. 
Pond 3.87 12.9 10.3 6.93 6.93 6.93 

Half Moon 
Lake 10.9 12.24 8.16 4.00 12.00 8.66 

Swan Lake 
Sta. I 4.9 8.52 2.69 1.74 10.17 0.87 

Sta. II 2.74 18.82 4.31 1.55 21.18 2.49 

Sta. III 11.8 36.02 24.22 9.19 32.04 7.72 

Dr. John ~. Baxter, a mycologist, did the major portion of this 
part of the study. Samples were taken near the border of the lakes 
and out toward the middle in each case. The most significant results 
can be observed by comparing percentages in Station III, which is 
near the sewage outlet, to other Stations in Swan Lake as well as 
other lakes mentioned. It will be noted that the total fungus damage 
in Station III near the sewage outlet was 72.04 percent· of the total 
leaf area. This same Station area out in the middle of the lake, 
although less than near the border, shows a much higher percentage 
damage than in other Stations in Swan Lake or in the other lakes. 
This would indicate that the target spot fungus, particularly,is 
able to thrive in an area with a high nutrient content. TI~at the 
ultimate effect will be is problematical. However, it seems that 
on the basis of the present trend, the pond lilies will continue 
to disappear from the lake. 

A study was initiated to determine what algae are present in the 
lake and to what extent these algae were indicators of pollution. 
It was noted that algae normally associated with high nutrient content 
and pollution were in abundance. 

An additional summer is needed in order to determine the full 
effect of the improved secondary treatment plant before the results 
of this study are published. 

Assisted by Hugh Bradford House, University of ~yoming. 
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Investigation of ~ildlife in the Pilgrim Creek-Hermitage Point Area, 
Grand Teton National Park, Wyoming 

Kenneth L. Diem 
University of Tiyoming 
Project Number 102 

Increased utilization of our national parks by the public has 
resulted in the expansion of existing facilities and construction of 
new developments under Mission 66. The effect of carrying out such 
a program on some of the basic objectives established with the 
founding of the national park system are in need of study. Construc
tion of automobile access roads, boating facilities, horse trails, 
etc. have an impact on scenery, the plant life and the animal life 
which was to be preserved under the national park system. Consequently 
a study was initiated on the Pilgrim Creek-Hermitage Point area of 
Grand Teton National Park. 

This area encloses approximately 5,200 acres and is unique for 
both the fauna and flora found there. No other place in Grand Teton 
National Park is comparable to it. The unique environmental charac
teristics of the area have favored the largest concentration of 
avian and mammalian species within the confines of the park. The 
1959 aerial trumpeter swan census dictates that 58 percent of all 
trumpeter swans, ~buccinator, found in Grand Teton National Park 
are found in this area. Also, the following are but a few of the 
species of animals which resided within or used part of this area 
for extended periods during this study in the summer of 1959: 
600 plus Canadian geese, Branta canadensis; 18 sandhill cranes, ~ 
canadensis; and an estimated 30-40 moose, Aloes aloes shirasi, 50-60 
elk, Cervus canadensis, and 2-4 black bear, Euarctos americanus. 

Information was gathered in this study for the purpose of 
accurately evaluating the resources and potential of this Pilgrim 
Creek-Hermitage Point area as a wild area. This included investiga
tion and evaluation of the various real and potential land use 
developments affecting the welfare of these animal and plant resources. 

Supported by the University of ~yarning. 
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A Study of Agropyron in Teton County 
Scott Fisher, Jr. 

University of Wyoming 
Project Number 100 

The summer of 1959 was spent in Teton County doing a study on 
the genus Agropyron and completing part of the range survey of the 
county. The Agropyron study was concerned with soil character 
variations, associated vegetation, ecologic·al significance and 
distribution of the species within the county. A field key for the 
identification of the various species of the genus Agropyron was 
written. 

Soil samples were taken in many localities in addition to 
carbohydrate and mineral samples from the Agropyron species present. 
When it was feasible entire profile descriptions were written and 
samples taken from the recognized horizons. Correlations will be 
made to determine the importance of the soil fertility levels and 
other soil characters upon the mineral and carbohydrate composition 
of the plants. Correlations will also be made on the importance of 
soil factors as related to vegetative composition. 

Supported by the Wyoming Agricultural Experiment Station through 
Inter-regional Research Program. 
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High Altitude Animal Physiology 
Garth s. Kennington 

Lawrence College 
Project Number 79 

Previous work of the author (Physiological Zoology, 1957) has 
indicated that both temperature and altitude affect the rate of oxygen 
uptake in the flour beetle Tribolium confusum Duval. Experiments in 
which large and small larvae of the flour beetle were exposed to the 
same conditions of high altitude and low temperature also showed that 
the different age classes of larvae differed in their response to the 
conditions imposed; the large, nearly mature larvae usually survived 
while the small, very young larvae (1 to 2 mm.) usually did not. 

The work of the past summer was designed to explore more fully 
the phenomena involved in these observations and to provide sounder 
controls for future studies related to metabolic patterns in high and 
low altitude related forms. In summary, the work reported here consists 
of a comparison of the rates of oxygen uptake of the large and small 
larvae under various combinations of altitude and temperature. The 
results are presented in the accompanying table. 

Table showing the rates of oxygen consumption (cc. o2jgm./hr.) 
for various combinations of temperature and altitude for large 
and small larvae of !• confusum. 

LARGE LARVAE SMALL LARVAE 

ALTITUDE 10° c. 120 c. 25° c. 10° c. 15° c. 25° c. 

Sea Level 0.24 0.55 1.39 0.57 0.84 2.65 

6750 Feet 0.34 0.60 1.76 0.88 1.41 3.04 

14,000 Feet 0.52 0.93 2.10 1.67 1.50 6.16 

Three major features of the table should be noted: (1) the 
small larvae show a proportionately higher uptake of oxygen under all 
conditions, (2) oxygen uptake increases in both classes of larvae with 
rise in altitude when temperature is held constant and (3) oxygen up
take increases in both classes of larvae with rise in temperature when 
altitude is held constant. Also worthy of note is a suggestion that 
the increase in oxygen uptake becomes more pronounced in the small 
larvae at high altitude and high temperature. It is of interest be
cause it may reflect a fundamental difference in response in the two 
sizes of larvae. Further study will be required to show whether it is 
a real difference. A previous observation (PZ 1957) that there is an 
apparent increase in the rate of oxygen uptake with an increase in 
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altitude whether the change is natural or simulated was also confirmed. 
The difference might be attributable to the fact that each oxygen 
molecule occupies a larger space in the lower pressure (higher alti
tude) situation. The corollary of this seems consistent, i.e., the 
lower rates of uptake observed at low temperatures and low altitudes 
might be attributable to the denser packing of oxygen molecules which 
presumably occurs under those conditions. 

Supported by National Science Foundation Grant G-4810. 

Effect of Visitors on Alpine Ecosystems in the High Tetons 
Charles C. Laing 

University of Wyoming 
Project Number 90 

The work done in the summer of 1958 had been of an exploratory 
nature with emphasis on the flora of the region and on general ob
servations of the vegetation and visitor impact. As a result of these 
observations, Lake Solitude was found to be, as had been suggested by 
the Grand Teton National Park staff, a region of critical importance 
in terms of modification through use. Two sites in upper Leigh 
Canyon were found to be comparable and relatively inaccessible. These 
three regions were chosen as the sites for further intensive research. 
Reconnaissance observations were made in other canyons of the Teton 
Range and, for comparative purposes, in the Bridger Primitive Area of 
the Shoshone National Forest. 

Continued exploratory work was done in the summer of 1959 includ
ing observations, some by airplane, of additional canyons in the 
Tetons and also in comparable areas in the Front Range of Colorado and 
the Beartooth Range in \7yoming and Montana. The last two have been, or 
are now being, intensively studied from the ecological viewpoint and 
should provide comparative data of considerable interest. With special 
re~ard to the Lake Solitude and Leigh Canyon sites, the work involved 
(1) the study of patterns of snow melt, (2) more extensive reconnais
sance observation with special emphasis on phenological phenomena, 
(3) the selection of sites for microclimatological, soil and vege
tational studies and the partial installation of the planned instru
mentation program, (4) collection of air temperature data and soil 
profile samples on these sites, (5) the establishment and inventory 
of list-count quadrats on these sites and (6) the selection of sites 
for exclosure studies. 

General observation trips to comparable sites were made in the 
Medicine Bow Mountains on June 21 and 22, in the Colorado Front Range 
on June 24 and 25, in the Big Horn Mountains on June 28 and 29 and in 
the Beartooth Range on July 15. Plant collections were made on all 
these trips, 
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Collections and general observations in the Teton Range itself 
were made on July 16-19 in Alaska Basin, South Cascade Canyon and 
Death Canyon. On August 31, observations were made in upper Teton 
Canyon. Aerial observations from a plane were made over the Teton 
Range in general on August 31. 

Snow ablation was studied by means of black-and-white and color 
photographs. Full or nearly full series were taken on May 31 and 
June 1, July 2, July 6, July 11, and July 21 and partial series at 
intervals thereafter. Tiith the aid of the base map prepared last 
year and corrected this year, the pattern of snow ablation with time 
will be described. Ground observations of snow were also made to 
determine the nature of persistent snow, particularly in relation to 
avalanche snow. 

Beginning August 5, 14 stations were set in various locations 
which contained maximum-minimum recording thermometers. These were 
read at weekly intervals. Soil samples were taken at some sites for 
moisture content, and at others as samples for chemical and physical 
study. Vegetation was recorded by general observation or in list
count quadrats in groups of four. 

Appropriate sites for exclosure studies to be made next summer 
were located. These include (1) a meadow type in which no effects 
of use are apparent, (2) a badly deteriorated meadow site, (3) a 
ridge site with apparent change, (4) a ridge site crossed by a trail 
which can be closed without interferring with transportation, (5) two 
campfire scars of comparable age, (6) a heavily trampled grove of 
trees and (7) one not used heavily. 

Additional plant specimens, particularly the fall blooming species 
which were poorly known, were collected, preserved and added to the 
reference collection. These are now being prepared for identification 
by consultants. 

Assisted by Ann Henrikson and Barbara Hart, who were at the Station 
under the Student Conservation Program. 
Supported by a grant from the National Park Service. 
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A Survey of Invertebrates of Jackson Hole 
Donald c. Lowrie 

Los Angeles State College 
Project Number 91 

The summer was spent making collections of insects and spiders 
in the area. 

Molting in :Mammals 
Norman C. Negus 

Tulane 
Project Number 93 

neasels, Mustela erminea, were live-trapped and brought to the 
laboratory at Tulane University to study the effect of photoperiod 
and sexual hormones on hair growth and molting. 

rrater shrews, Sorex p~lustris, were also taken alive and taken 
to Tulane in order to investigate the sensory mechanisms involved 
in their avoidance of obstacles. 

Assisted by Edwin Gould, Tulane University. 

Stress as a Factor in Parasitism 
Glenn A. Noble 

California State Polytechnic College 
Project Number 103 

A study was made of stress factors in ground squirrels and the 
effect of these factors on the parasites of the squirrels. The 
relationship between stress and bacterial or virus diseases has 
received some study, but very little attention has been given to the 
effect of stress factors on animal parasites. Evidence points to the 
general assumption that when an animal, or man, is under stress, its 
resistance to infection decreases. With bacterial infection this 
reaction seems to be due, in part, to the production of adrenocorti
cotrophic hormones from the pituitary gland and consequent release 
of adrenal glucorticoids which diminish normal inflammatory responses. 

The Uinta ground squirrel, Citellus armatus, was selected as the 
animal for study because it was readily available in the area of the 
Research Station, was easily maintained in captivity, and was 100 
percent infected with parasites of one kind or another. The parasite 
chosen for especial attention was a caecal protozoan, Trichomonas sp. 
The term parasite is used in its broad sense, for the pathogenicity 
of these flagellates in the squirrels has not been determined. The 
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protozoa are probably commensals. The caecum of every ground squirrel 
examined contained many thousands of protozoa of several varieties, 
but Trichomonas sp. were almost always present in the greatest numbers. 
Most of the squirrels harbore~ flag3llat~s; amebas and the oxyuroid 
worm ~~ sp.in the caecum. A few other roundworms and one tape
worm were also fotmd. Very few squirrels had any ectoparasites. 

One hundred f our ground squirrels were captured. Thirty-three of 
these were live-trapped and examined immediately as controls. Seventy
one were caged and subjected to various stress factors, and four of 
these underwent surgical removal of caecal samples and recovered 
normally from the operations. These four animals were taken to 
California for further study. 

Stress factors used were light and heat, noxious stimulants, 
fear, crowding, darkness, hunger, annoyance and extreme confinement. 
Also, ten animals were caged without stress. All animals were fed 
daily with fresh dandelion plants, their natural food, and occasionally 
with a few commercial dog pellets and small pieces of melon rind. 
Fresh water was present at all times. Almost every day at least one 
stressed squirrel and one newly trapped animal, a control, were 
sacrificed and examined for parasites. 

A record w~.s made of the sex and weight of each animal sacrificed. 
A fresh blood sample was examined for motile trypanosomas and micro
filariae. Blood smears were taken and stained with Wright's blood 
stain. A hemacytometer was used for blood cell counts. The surface 
of the body of each animal was examined for parasites and the body 
cavities were opened and examined for internal parasites. Counts of 
Trichomonas were made of caecal contents. 

Thirty-three squirrels, used as controls, were live-trapped during 
the study period and examined as soon as possible, usually within two 
hours. These control animals began to hibernate about August 10 and 
by .August 15 no nore could be found.. None of the caged animals 
hibernated and thus could be studied throughout the period of research. 

Results 

The blood picture was variable but, in general, in both controls 
and in stressed animals, when the number of caecal protozoa was high 
the number of white blood cells was low, and vice versa. 

Over the entire period of the study the average number of 
Trichomonas, per field of view in the microscope, after dilution, 
in the newly trapped 33 control animals was 92. The average number 
of these caecal protozoa in the stressed animals, throughout the 
summer, we.s 154--a significant increase. The average number of 
Tricl1:o~-;..'!.,S. in the ten "comfortably" caged animals with no other 
stress factors was 155. In all animals there was a decrease in 
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numbers of protozoa towards the end of the summer, but in some of the 
stressed animals the numbers tended to rise again. In three of the 
stressed squirrels and in one of the controls there were practically 
no Trichomonas. These animals were not included in the summaries, 
since it was assumed that other factors other than stress were oper
ative. 

Stress factors and numbers of Trichomonas are summarized as 
follows: 

Stress 

Crowding 
~xtreme confinement 
Liffht and heat 
Fear 
Annoyance 
Noxious stimulants 
Darlene sa 
HunGer 

Average Number of Protozoa 

177 
160 
155 
151 
147 
139 
116 
86 

Conclusions 

The stress factors used in this experiment apparently increased 
the number of caecal Trichomonas for about two weeks. After that 
period Trichomonas decreased in numbers either because the squirrels 
became adjusted to stress, or because in preparation for hibernation 
the animals normally sho~ a reduction in protozoa numbers. In some 
animals the protozoa number subsequently increased. 

Since the animals in a cage which was not subjected to special 
stress factors showed an increase in numbers of Trichomonas the same 
or even higher than in specially stressed squirrels, it may be assumed 
that capturing and caging, even under what appears to be optimum 
conditions, produces sufficient stress to be reflected on the parasite 
population. Additional stress has little or no additional effect. 

The total number of squirrels examined and the number for each 
phase of the research were not large enough for truly significant 
results. It was indicated, however, that stress is a factor in 
parasitism, at least temporarily for Trichomonas. The results show 
considerable promise for future research. 

Assisted by Robert Tesht who was at the Station under the Student 
Conservation ProBram• 
Supported by a grant from the New York Zoological Society. 



' .. I' 

-17-

Blood Studies on Amblystoma ti~rinum melanosticum 
Paul G. lloofe 

University of Kansas 
Project Number 92 

Adult and larvae Amblystoma tigrinum melanosticum were collected 
from three separate ponds--Colter Bay, Gros Ventre and Pacific Creek 
areas. The blood studies consisted in obtaining the hematocrit, 
hemaglobin, differential and red and white blood cell counts on 
animals distributed as foliows: 

Colter Bay 
Adults 16 
Larvae 150 

Gros Ventre 
Adults 12 
Larvae 80 

Pacific Creek 
Adults 12 
Larvae 160 

Movies were made on as many specimens of adults as possible, both 
in the aquarium and in the natural state. 

Tieights and lengths were obtained on all specimens operated upon. 
The following measurements were obtained in the laboratory: jaw width, 
jaw lenBth, width between the eyes, length of fore and hind limbs, 
width of the mid-belly region as well as the width of pelvic and 
pectoral girdles. 

~eights of the following organs have been done on animals obtained 
in the summer of 1958: 

Liver-
gall bladder 

Pancreas 
Stomach 
Small intestine 
Large intestine 
Gonads 
Cloaca 

Mesonephros 
Lungs 
Skin 
Brain 
Heart 
Spleen 
Eyes 
Esophagus 

All animals used in the work for 1959, have been saved for similar 
organ weights studies. 

The movies are being analyzed for careful studies of the correlated 
movements of limbs with the body in an attempt to substantiate a thesis 
that the nervous system is so constituted that normally the limbs have 
a specific way of actine; with the body in a free "swimming" state. 

There is slight evidence that animals from the Gros Ventre pond 
tend to have more red cells, hemoglobin and a higher hematocrit than 
the other two. This, as yet, has not been statistically tested. 
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Comparison of Montane .Ant Communities 
Gerald and Coral Scherba 

Chico State College 
Project Number 80 

The summer's work was concerned with three problems; sagebrush 
ant populations, a census of mound building ants on Moose Island, 
and the ecological life cycle of Formica opaciventris. 

Study of the sagebrush ant population was concluded with a 
re-examination of 20 quadrats established and examined in 1957. 

On Moose Island, the population of mound-building ants was 
recensused, and the diameter of each mound recorded, so that there 
is a record of the change in distribution, abundance and growth for 
three successive years. 

In the Formica opaciventris studies, some of the factors 
affecting thatching behavior were examined. Relationships between 
adjacent mounds were observed, and the reproductive pattern was 
studied, for individual nests, and for the entire population of 
mounds. 

Supported by the New York Zoological Society. 

Regeneration in Amphibia 
Charles s. Thornton 

Kenyon College 
Project Number 68 

The following projects were investigated: 

1. ~Transplantation. It is known that head or body skin 
of salamanders will, when grafted to the limb, inhibit regeneration 
of the limb on subsequent amputation. The mechanism of inhibition 
is unknown. Using the very favorable Amblystoma tigrinum melano
stictum of Jackson Hole, I have uncovered evidence that head skin 
will inhibit, or fail to inhibit, limb regeneration depending on 
whether an epidermal apical forms or not. t~en the head skin graft 
forms an apical cap, regeneration occurs; regeneration failure, in 
limbs with head skin grafts, is correlated with failure of an apical 
cap to form. 

2. Deafferentation of Limbs. The influence of motor nerves on 
limb regeneration was inv;Btigated by means of removing the sensory 
complement of the left fore limbs of A· tigrinum larvae. This was 
accomplished by means of a dorsal incision which bared the dorsal 
spinal ganglia II through VI. These were removed along with the 
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dorsal root. This operation proved sufficient to prevent sensory 
nerve regeneration as later sensory tests of the deafferent limb 
indicated. Sections of these limbs are in process of being impreg
nated with silver for detailed histological study. Deafferented 
limbs regenerated with only a very slight delay over normal controls. 

3. Asymmetrical Regeneration. There is at present insufficient 
evidence to choose between two theories of the action of the apical 
cap. According to the present writer (Thornton, '54-'58) the apical 
cap serves to bring about the aggregation of mesenchyme cells to 
form the regeneration blastema. Singer ('59, Growth Symposium) 
believes that the apical cap starts tissue dedifferentiation which 
thus provides the cells for the blastema. During the summer I 
produced asymmetrical regenerates by causing the apical cap to form 
asymmetrically on the limb tip. This can be done by removing a strip 
of skin adjacent to the apical cap, but on one side of the limb tip 
only. ~ben this operation is performed the apical cap, for unknown 
reasons, forms at the side of the limb tip near the new wound. Three 
series of experiments were undertaken: a) removal of a skin patch 
beginning at two days after amputation; b) removal of a skin patch 
beginning at seven days after amputation; c) removal of a skin patch 
beginning at 11 days after amputation. In all cases the regenerate 
projected at a sharp angle from the side of the limb tip. The 
asymmetry produced is attributed to the activities of the apical cap 
in attracting blastemal cells, because in the 7-day series, most of 
the tissue dedifferentiation had occurred,while in the series in 
which skin removal began on the 11th day all tissue dedifferentiation 
had already taken place and blastema cell-;ggregation was the only 
possibility left for this stage of regeneration. These particular 
experiments are to be extended to include other experimental approaches 
to this problem. 

Supported by a grant from the National Science Foundation. 

Shrub Distribution in Jackson Hole 
Jerry J. Waitman 

University of \rlyoming 
Project Number 99 

During the 1959 summer field season in the Jackson Hole area, 
a new project was started. This project, which is supported by 
the u.s. Forest Service, covers a study of the reproductive capacity 
and seedling establishment of native and introduced species of browse 
plants. Especial attention has been given to Rosa, Amelanchier and 
Prunus. Teton County is particularly rich in shrub species, and most 
of these have very definite distribution patterns. Reasons for re
striction of habitat have been sought as preliminary to studies of seed 
germination. All of these shrubs are important browse for big game 
animals. 
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SEliiNARS 

Seminars were held each Thursday evening at 7:30P.M. in the 
home of the Director. They were well attended by Research Station 
personnel, Park Service employees, Forest Service employees, and 
other biologists who happened to be in the area at the time. The 
number of biologists attending varied from 30 to 69. This was more 
than the facilities would accommodate except by some standing or 
sitting on the floor. Each seminar was followed by an informal 
period of discussion and refreshments. 

This year's seminars featured some outside speakers, including 
Dr. David Love with the U.S.G.s., Dr. Olaus Murie, President of the 
~ildlife Society, and the symposium speakers on the elk management 
problem listed below. These seminars are extremely valuable in 
stimulating critical discussion of the biological studies undertaken 
at the Station. The individual presenting the seminar undoubtedly 
profits most from the suggestions and criticisms offered by his 
colleagues. 

The space problem for seminars is a critical one. I sincerely 
trust we will be able to provide new accommodations before we have 
to restrict attendance. 

The following is a list of the seminars presented. 

Alan A. Beetle - Lodgepole Pine. Jackson Hole Elk Range Studies. 
Paul G. Roofe -Origin of Overt Behavior: An Introduction. 
Charles s. Thornton- Regeneration in Salamanders: Progress Report. 
David Love - Geology of the Jackson Hole Area. 
Symposium on Elk Management Problems - Robert :Bendt, Biologist, Grand 

Teton National Park; Robert 1. Casebeer, Biologist, Teton National 
Forest; Chester Anderson, Technician, Vyoming Game and Fish Depart
ment; Ernest J. Greenwalt, Manager, National Elk Refuge; and 
Kenneth L. Diem, Assistant Professor of Zoology and Game Management, 
University of ~yarning. 

Margaret Altmann- Comparative Studies of Ungulate Behavior. 
Olaus Murie - Arctic rlildlife R'ange. 
Gerald Scherba- Ecology of Ants in Jackson Hole. 
Charles c. Laing- Ecology of Cirque Basins in the Teton Range. 
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LIBRARY 

The library books and journals are readily available for Station 
personnel. Some new books have been acquired and all subscriptions 
to periodicals continued. Current periodicals are placed in the 
laboratory for examination before being placed in the stacks. 

Reprints continue to come in from research workers of previous 
years. There were eight new publications by research workers at the 
Station which came out in 1959. These publications by research 
workers are made available to all who want to examine them. Lit
erature dealing with Grand Teton National Park and other publica
tions pertinent to the activities of the investigators at the Station 
are made available. 

Duplicate copies or summaries of all reports of research workers 
are being prepared for use of the personnel at the Station. One copy 
is kept on file in the Department of Zoology and Physiology at the 
University. A list of the repirnts of publications which we have 
available on research conducted at the Station is included as an 
appendix to this report. 

COOPERATION r.riTH OTHER AGENCIES AND INDIVIDUALS 

The Biological Research Station cooperated with Grand Teton 
National Park in two projects which were supported in part by the 
Park Service. The first of these was a continuation of a study 
started in 1958 on the effect of visitors on alpine ecosystems in 
the Tetons under the direction of Dr. Charles C. Laing; and a 
second special study directed by Dr. Alan A. Beetle in cooperation 
with Grand Teton and Yellowstone National Parks, dealt with exclosure 
areas. 

Drs. Kenneth Diem and Alan A. Beetle and others cooperated with 
a number of agencies in the Jackson Hole Cooperative Elk Studies. 
Among the individuals from other agencies who cooperated with the 
Research Station and gave valuable advice were Robert Casebeer, 
biologist for the u.s. Forest Service; Robert Bendt, biologist with 
Grand Teton National Park; Chester Anderson of the technical services 
division of the Wyoming Game and Fish Department; and many others. 

A new lease was prepared by the Grand Teton National Park and 
submitted to the New York Zoological Society for signature insuring 
the continuation of operation of the Biological Research Station. 
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STUDENT CONSDRVATION PROGRAM 

Three students from the Student Conservation Program of the 
National Park Service were assigned to the Station for eight weeks. 
These students worked under the supervision of investigators at the 
Station. Mr. Robert Tesh was assigned to Dr. Glenn A. Noble to make 
a study of the importance of stress factors in animal parasitism. 
~~. Tesh proved to be a very competent assistant and contributed 
much to the success of this important project. He was also assigned 
a limited amount of time to assist Dr. Paul G. Roofe. Both Dr. 
Roofe and Dr. Noble were highly complimentary of Mr. Tesh's contribu
tions to their projects. 

].1iss Ann Henrikson was assigned as an assistant to Dr. Charles 
C. Laing for study of alpine ecology, where her knowledge of plant 
taxonomy and ecology proved extremely valuable. Miss Barbara Hart 
was assigned to the alpine ecology study and also to the Swan Lake 
pollution study. Her excellent background in chemistry and her 
industrious attitude both helped in the pursuit of these projects. 

In addition, each of these students was provided the opportunity 
to become acquainted with all the research projects underway at the 
Station. Summary reports were prepared by each of these students 
and are available to anyone interested. These are too extensive to 
include here. The personnel at the Station felt that these students 
profited immensely from this opportunity, and the following quotes 
from the reports of the students indicate that they, likewise, felt 
that they had gained much from the experience. 

"The benefits derived from my summer at the Jackson Hole Biolog
ical Research Station are somewhat intangible. The opportunities 
available were almost unlimited. Contact with the researchers and 
their various problems of study was most enjoyable as well as educa
tional. The weekly seminars were most interesting and informative 
in that they provided a means of becoming familiar with the research 
projects going on at the station as well as presenting a better con
cept of some problems such as wilderness areas and elk management. 
Living with people who were concerned about nature and living things 
helped me create a new awareness of nature. The desire to watch and 
study plants and animals could be realized. There was time and 
opportunity to watch and observe the plants and animals in their 
natural habitats. 

"liy summer at the station has given me an increased desire and 
determination to attend graduate. school. It has also given me an 
idea of some projects being carried on in the natural sciences and 
has given me a new goal for which to strive. I wish to thank all 
those concerned for this wonderful opportunity."--Barbara Hart 
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"Of the seventeen Student Conservation Volunteers in Grand Teton 
National Park this summer the most fortunate were the three chosen to 
be research assistants at the Jackson Hole Biological Research Station. 
If I was pleased when I received notification that I had been assigned 
to JHBRS, I was even more pleased when I got there and compared my lot 
with that of the other SCP'ers. 

"One of my reasons for going to the Tetons was to become acquainted 
with the biota of the area. This goal was accomplished as well as 
could be expected in a single summer. In addition to ga~n~ng some 
familiarity with the flora and fauna, the geology and ecology of 
Jackson Hole and the nearby mountains, I attempted to photograph as 
many of the flowering plants as possible and the mammals whenever 
the opportunity presented itself. In all, somewhat more than 130 
color transparencies of plants were obtained, representing about 
100 species. I also collected and pressed a fair number of plants, 
perhaps 100 or so, with the idea of contributing them to the herb-
arium of the University of Minnesota. '\7e were informed on our 
arrival that we would be expected to carry out some project of our 
own and this was my project."--Ann Henrikson 

Although no direct quotation is available from Mr. Robert Tesh, 
he expressed many times during the course of the summer how extremely 
valuable the research experience at the Station was to him. 

As during the summer of 1958 the Station personnel presented 
lectures to the entire group of SCP students. Also, many of the 
students in addition to the three at the Station attended the 
weekly seminars. All of the students visited the Station as a 
group and were given an opportunity to discuss various aspects of 
the research projects with the principal investigators. On several 
occasions many of the people at the Station joined with these students 
in social functions. The cooperation of 1~. and Mrs. Albert Nelson, 
who were in charge of the remaining students under the SCP, as well 
as the cooperation of Elizabeth Cushman and Ailene Kane, who organ
ized and directed the entir~ program, is appreciated. 

Plans are being made by the National Parks Association for the 
Biological Research Station to assume even a more significant role 
in the training of the students under the SCP. In addition to the 
activities carried out during the past summer, the Station is being 
asked to assist in the general orientation program for these students. 
Personnel at the Station are being asked to provide information on 
the flora, fauna, and geology of the area and to present the problem 
of conservation of natural resources as applied to Grand Teton 
National Park. The value to these students undoubtedly justifies 
the increased time and effort devoted to this program. 



-24-

VISITING SCIENTISTS 

The Station, as in previous summe~., continued to have a large 
number of visitors. The large number of scientific conventions 
held at Jackson Lake Lodge and Colter Bay contributed in no small 
measure to our visitors. For the most part those who cameto the 
Station were fundamentally interested in research programs underway. 
However, we always have a few who are more curious than scientific
ally interested and a considerable number who seek advice and 
counsel on everything from what mushrooms are edible to where they 
go for the best fishing. The International Great Plains Entomologists 
Conference supplied us with many visitors from Canada as well as the 
United States. Several European countries were included in the areas 
from which visitors came. Many scientists came for specific con
sultation with investigators at the Station. Tie always encourage 
this type of visitation and profit much from it. A long list of the 
names of these visitors is not thought important in this report, 
and if such a list were attempted, undoubtedly many deserving of 
mention would be omitted. 



-25-

FINANCIAL REPORT 
1958-1959 

November 1, 1958-June 30, 1959 

Part-time Assistants • • • 
Equipment • • • • • • • • 

Supplies • • 

Contractual 

Travel • • • 

Fixed Charges 

• • • • • • • 

• • • • • • • 

• • • • • • • 

• • • • • • 
Zxtraordinary Expense 

Totals 

Budgeted 

~ 8oo.oo 

721.10 

444.37 
862.78 

451.20 

36.00 

37.24 

Expended 

~~ 8oo.oo 

644.01 

63.44 

85.79 

36.00 

. .. · 

July 1, 1959-November 15, 1959 

lliEl Budgeted* Expended 

Research Projects • • • • $ 634.00 $ 634.00 

Part-time Assistants • • • 1,300.00 500.00 

Equipment • • • • • • • • 2,464.81 2,226.66 

Supplies • • • • • • • • 880.93 455.77 
Contractual • • • ·• • • • 1,719.99 508.44 

Travel • • • • • • • • • 550.00 188.96 

Fixed Charges • • • • . • 36.00 

Extraordinary ~xpense • • 112.24 57.84 

Totals t 7,697.97 ~4,571.67 

Carried Over To 
Next Year's Budget 

77.81 

380.93 

776.99 
328.00 

37.24 

Zl,600.97 

Unexpended 

$ 

8oo.oo 

238.15 

425.16 

1,211.55 

361.04 

36.00 

54.40 

~~3,126.30 

*Includes money carried over from previous year, therefore, does not 
indicate amounts appropriated for one year. 
Rent received in the amount of ~804.48 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 ~~1,800 were given by the New York 
Zoological Society. 
Grants from the National Science Foundation totaled ~~3,599.66. 
Interregional Research Program supplied ~7,500 to the Wyoming 
Agricultural Experiment Station for sagebrush study. 
The Natural Resources Board supplied ~2,000 to the Wyoming Agricultural 
Experiment Station for range studies. 
The National Park Servi ce supplied ~5,000 for the two-year period, 
1959-1960, for the alpine ecology study. 
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New York Zoological Society 

Altmann, Margaret 
1951 Patterns of herd structure in free-ranging elk. Abstr. 

Anat. Reo., 3(3):74. 

1952 

1953 

1956 

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

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

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

Two markin~ 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 
Wildl. Mgt., 22(2):207-209. 

1959 

Social integration of the moose calf. Animal Be~aviour, 
Vol. VI, Nos. 3& 4, pp. 155-159· 

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

Moose or sandhill crane? Accepted for publication by 
Jour. of Mammal. 

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

(Marmota flaviventris nosophora Howell)~ 
Anat. Reo., 134(3):529. 

Bangham, Ralph 
1951 Parasites of fish in the Upper Snake River draina~e and 

in Yellowstone Lake, Wyoming. Zoologica, 36 (III). 

1953 Studies on monogenetic trematodes: Dactylogyridae from 
Alaska, ~isconsin and Wyoming. Am. Mid. Nat., 50(1): 
206-217, July. Published by John D. Mizelle and Francis 
o. Webb using Bangham's material. 

H.ypocaryoph..yl1aeus gilae n. sp. (Cea.toda: Caryophyllaeidae) 
from the Utah chub, ~ atraria, in Wyoming. Proc. Helm. 
Soc. ~ash., 20(2):113-117, July. Published by Jacob H. 
Fischthal using Bangham's material. 

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

region of Wyoming. Wyoming Range Management Issue No. 
104. (Mimeographed.) 
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Beetle, Dorothy E. 
1956 Habitats of terrestrial Mollusca in Jackson Hole, Wyoming. 

Jour. Colo.-Wyo. Acad. Sci., LV(8) :43. 

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

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. 

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. Conf., pp. 209-223. 

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. 

Certain aspects of the development and behavior of the 
Vlyoming moose • .Anat. Rec., 105(3). 

1956 Ecology, behavior and population dynamics of the Wyoming 
or Rocky Mountain moose, Alces alces shirasi. Zoologica, 
41(3):105-118, Nov. 23. 
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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. 

Findley, James s. 
1951 Habitat preferences of four species of Microtus in 

Jackson Hole, Wyoming. Jour. Mam., 32(1):118-120. 
A record of moose speed. Jour. Mam., 32(1):116. 
A tame red fox cub. Jour. Mam., 32(1):117. 

1954 Reproduction in two species of Myotis in Jackson Hole, 
Wyoming. Jour. Mam., 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. 

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., 30(4): 
305-314. 

Laycock, William 
1953 Ecological notes on the pocket gopher in Wyoming. 

Jour. Colo.-Wyo. Acad. of Sci. 4(5):41. 

1957 

1958 

Seasonal periods of surface inactivity of the pocket 
gopher. Jour. of Mam., 38(1) :132-133. 
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 ~~d 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). 

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, Microscopical Soc., 
7 4( 2) :191-197. 

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

of the Jackson Hole area. Zoologica, 35(II):l29-131. 

Negus, Norman C. 
1950 Breeding of three-year-old females in the Jackson Hole 

Wildlife Park buffalo herd. Jour. of Mam. 31(4):463. 

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

Habitat adaptability of Phenacomys in Wyoming. Jour. of 
:Mam • , 31 ( 3 ) : 3 51 • 

1959 Mammals of Jackson Hole, Wyoming. Jour. of Mam., 40{3): 
371-381. With James s. Findley. 

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

Trans. of the Amer. Microscopical Soc., 72(3):249-252. 

1958 Coprozoic protozoa from Wyoming mammals. J. Protozoal., 
5 ( 1) ~ 69-7 4. 

Patterson, Robert L. 
1952 Sage Grouse in Wyoming. Sage Books, Denver, Colorado. 

Rausch, Robert 
1949 Paradilepis simoni n. sp., a ce·s.tode parasitic on the 

osprey. Zoologica, 34(1). 
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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.-Wyo. Acad. of Sci., 4(2):53. 

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

Roofe, Paul G. 
1960 Blood studies in Amblystoma tigrinum. Accepted for publi

cation in April issue of Anat. Record. 

Salt, George Y!. 
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 Mountains and 
Jackson Hole, Wyoming. The Condor, 59(6):373-393. 

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

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

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

erating limbs of anuran larvae. Jour. Exp. Zool., 131(2): 
373-394. 
The relation of epidermal innervation to the regeneration 
of limb deplants in Amblystoma larvae. Jour. Exp. Zool., 
133(2):281-300. 

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

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

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 morphological criteria. Jour. Parasit. 38(Sup.):57. 
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Tiner, Jack D. (cont.) 
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. Mam., 34:153-167. 

Williams, 01wen 
1959 Food habits of the deer mouse. Jour. of Mam., 40(3): 

415-419. 
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