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PHYSICAL FACILITIES 

A considerable portion of the activities in improving physical 
facilities was concerned with moving three housing units from Moran 
to the Research Station. Considerable difficulty was encountered 
in completing all al~rangements for this moving and also in getting 
final clearance to obtain the housing which was needed. We were 
fortunate in obtaining these particlllar buildings. A brief descrip
tion of the buildings and improvements made on each is as follows. 

1. A small laboratory building with pine paneling was placed 
adjacent to the existing laboratory. This was the building used 
as the office for the director in charge of the Moran housing. 
During the course of construction of buildings at Moran, much of 
the pine paneling was removed, and considerable work on our part 
was required to reconstruct it and put it back into a usable 
condition. After completely remodeling it and repairing the roof 
the building was equipped as a botany laboratory housing the 
Station herbarium. 

2. A single room housing unit was moved to the Station and 
located immediately east of the old power house. This building 
required reroofing and complete renovation and repair inside before 
it could be equipped as a living unit. 

3. A three-room structure which was formerly the home of Mr. 
Barton, who was in charge of Moran housing, was acquired. This 
building was located near the east edge of the enclosed Station area. 
Each of the rooms was remodeled and equipped as a separate living 
unit. This required a considerable amount of remodeling, reroofing 
and construction of new chimneys. 

All the new buildings were completely oil treated by the spray 
method. All of these buildings were completed by shortly after the 
middle of July an~ were occupied during the last part of the summer. 
In the meantime the old buildings located at the original site of X 
the Reseaz·ch Station were burned by the Park Service, so the per-
sonnel using this housing was moved to new housing at the Station. 

Another project which was undertaken and is now in the final 
stages of completion involved remodeling of the old power house 
into a bath house. This involved the erection of a partition to 
divide the space into accommodations for men and women; installation 
of wash basins, showers and toilets in each unit; and the installation 
of a septic tank and sewage disposal unit. 

The work of replacing the log foundations of existing buildings 
with cinder blocks was continued. Considerable work was spent on 
the general improvement of the Station grounds and other buildings. 
Much more is to be done in this regard and will be continued next 
summer. 
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No plans are currently being made to increase the size of the 
Station, however, we do expect to make the following improvements 
as rapidly as possible. 

1. Construction of a room either as an addition to the labor
atory or as a separ~te building to serve as a seminar room, reading 
room, and to house the Station library which, at present, is located 
in three different places. The weekly seminars of the Station have 
been held in the living room of the home of the Director,. and the 
space available is not adequate. 

2. One other improvement anticipated is the replacing of the 
existing bunkhouse, which is an old shingled structure not in keeping 
with the log construction of the other buildings, by a new log building 
to serve as bachelor quarters for research workers. 

We will be constantly attempting to improve the existing facil
ities to make them more pleasing and more effective in carrying out 
the various research programs. 



SUMMAniES OF RES~CR PnOJECTS CARRIED OUT IN 1957 

A Study of Social Behavior Patterns in Moose of Wyoming 
Margaret Altmann 
Project Number 77 

In the framewcrk of a long range comparative study of social 
behavior in free-living wild ungulates, the Wyoming moose, Aloes 
aloes shirasi, is being investigated. ·This study follows similar 
methods as our study of Wapiti behavior. 

Behavior patterns of the moose and thei·r changes at different 
seasons, ages, sex and habitat types are analyzed. The reactivity 
of the moose to disturbancea is used as a testing device. These 
reactions reveal behavior not detectable under normal conditions 
and will supplement the previous factual data on moose behavior. 
In particular, the phenomena of aggression, yielding and evasion 
will provide information as yet untapped. The selected areas of 
study in Grand Teton National Park and in the adjoining u.s. Forest 
Service wilderness district are unique in moose population and lend 
themselves especially well for this study since moose habitats with 
and without "distUl'bance" factors are within easy reach. 

It is expected that the results of this study will not only 
yield theoretical facts on group behavior but will provide some 
useful answers to questions of practical wildlife management as well. 

As has been pointed out in our earlier Wapiti publication, our 
work on moose behavior is greatly benefited by the lively interest 
and friendly cooperation of the National Park Service personnel. 
To share the information and the results of our study with them 
seems a pleasant task. 

Supported by grant from National Science Foundation. 
Assisted ~y James Ruos. 

Ecology and Behavior of the Yellow-bellied Marmot 
(Marmota flaviventris) 

Kenneth B. Armitage 
University of Kansas 
Project Number 82 

The adult population increased from ten in August 1956 to 14 
in June 1957. During the summer of 1957 there was some fluctuation 
in numbers as three yearlings left the colony, but would reappear 
from time to time. It was possible to identify all the adults as 
to sex except one. All were females except the unidentified one. 
This same animal has been observed for three years and is believed 
from certain behavioral characteristics to be a male. There were 
five litters of young with a total population of twenty-five. 
There were sixteen females and nine males. 
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Much social antagonism was observed among the adults during June. 
Most of this antagonism was directed toward the yearlings. One year
ling female, who was living in a burrow in the northeast side of the 
colony, tried repeatedly to move south past the burrows of three 
older adults to a feeding area at the south border. She was often 
able to slip by one or two of the adults, but eventually she was 
seen and chased from the area. One of the older adults also visited 
the burrow of the yearling and apparently tried to prevent the 
yearling from using it. The yearling left the colony, although 
she did return several times. Late in the summer she was able to 
move freely through the colony and was not molested by those adults 
who had previously chased her, although she passed within a few 
feet of them. There was some social conflict among the older 
established adults. Essentially this was limited to the early part 
of the summer and was concerned with establishing feeding terri
tories. 

Careful attention was given to the development of the behavior 
of the young. When the young first emerge from the burrow, they 
carefully examine all the objects in the immediate vicinity. They 
do not wander more than twelve or fifteen feet away from the burrow 
entrance during the first three or four days. They are very nervous 
during this period and run to the burrow at the slightest distur
bance. After about a week they begin to wander from the burrow; this 
early wandering follows established trails. They gradually wander 
further from the burrow until their movements encompass that portion 
of the colony which will be the home· range of the family. Most of 
their wandering is performed as a family unit. Certain members of 
the family may tend to roam further and will wander through other 
parts of the colony, but will always return to the home area. 
Sometimes a member of a family may take up residence at an auxiliary 
burrow and stay there for several weeks. At about the time the 
adults enter hibernation, the young may move to a home burrow of 
another family. The young seem fairly tolerant of young from other 
families, but adults will chase strange young. Thus, no prolonged 
mixing of young from different families can occur until at least 
some adults have entered hibernation. Play is limited mainly to 
young within a family. The function of play seems to be, at least 
in part, the means of establishing dominance-submissiveness relation
ships among the young. 

A few observations were carried out on the Unita ground squirrel 
(Citellus armatus) in order to compare it with the marmot. The 
ground squirrel colony was composed of several families, each with 
two males and three or more females. 

Marmot colonies were located in the Teton Mountains and a 
photographic record made of the various conditions under which 
marmot colonies are found. The location and number of melanistic 
marmots were also determined. 

Supported by grant from New York Zoological Society. 
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Effects of Sewage Effluent on the Ecology of Swan Lake, 
Grand Teton National Park, Wyoming 

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

Project Number 75 

The study of the effects of the introduction of the effluent 
from the secondary treatment plant handling the sewage from Colter 
Bay, Grand Teton National Park, upon the ecology of Swan Lake was 
initiated in 1954. This study was expanded in 1955 and 1956 and 
continued during the summer of 1957 with the purpose of determining 
the long range effects of sewage effluent on a natural lake. 

The operation of the treatment plant and subsequent i~roduction 
of effluent into Swan Lake was initiated in early summer, 1956, when 
only sewage from the campgrounds and trailer area was treated. In 
1957 the sewage from the 125 cabins was added to the treatment plant. 
During June and July the rate of water utilization by Colter Bay 
increased to approximately 125,000 gallons per day. The capacity 
of the treatment plant is about 50,000 gallons per day. By July 30 
the filters were overloaded to the extent that park personnel found 
it necessary to install a pump which pumped the effluent from the 
septic tanks directly into the lake with only primary treatmen.t. 

In 1957 standard chemical examination of the lake waters was 
performed at three stations at two week intervals. Bottom fauna 
was sampled at Station I and III every two weeks. The plankton 
wa~ sampled each week from June 11 through August 27 at all three 
stations. Analysis for nitrates, nitrites and phosphates in the 
water was conducted twice during the summer and a single bacterial 
count was made. Miscellaneous collections of larger organisms were 
also made at irregular intervals during the summer. 

The nutrient effects of the sewage effluent could be detected 
throughout the lake in 1957 although they were more obvious at the 
north end of the lake near the outlet pipe. After August 1, the 
odor of sewage was very discernible near the sewer outlet and a 
profuse growth of algae formed a green scum on the surface of the 
water near the sewer pipe outlet. The dissolved oxygen content of 
the water was practically the same at Stations I and II, averaging 
6.0 ppm. at the surface and 5.9 ppm. at the bottom. Slightly 
higher concentrations of oxygen were measured at Station III where 
the surface waters contained an average of 7.8 ppm. and the bottom 
water 6.2 ppm. 

Free co2 varied between 0 and 12.5 ppm. The higher concentra
tions were found in bottom water at Station III. The alkalinity 
varied between 33 and 63 ppm. of methyl orange alkalinity. The pH 
varied between 7.1 and 9.1 at the various sampling stations. 
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The Secchi disk readings averaged 5.9 feet, 5.4 feet and 3.5 
feet at Stations I, II, and III respectively. Water temperatures 
measured on all sampling dates and usually between 8:00 and 10:30 

6 0 0 a.m. averaged 5.0 F. at the surface and 61.5 F. at the bottom. 

The density of the populations of bottom dwelling organisms 
was lower than that in previous years. At Station I the mean count 
for an Ekman dredge sample (t sq. ft.) was 27.5 organisms. These 
were 76.3% Chaoborus, 18.1% midge larvae, (Tendipedidae) and 5.4% 
oligochaete worms. At Station III an average of 41.9 organisms was 
92.6% Chaoborus, 3.5% Tendipedidae, and 3.8% oligochaetes. 

The net plankton in the open water in the summer of 1957 had, 
in general, the same species composition as in previous years, with 
some exceptions. After the middle of July the colonial Coelostrum 
and Eudorina, genera which had not been conspicuous in samples taken 
in 1955 and 1956, became predominate in the open water at all stations. 
The yellow-green Mallomonas and colonial green alga Volvox, as in 1956, 
were conspicuous also. 

In response apparently to a spread of the nutrient effect of 
the treated sewage through the lake, the average density of plankton 
populations was higher at all stations. 

The conditions existing in the lake at the end of the summer of 
1957 seem to be that of a general spread of the nutrient effect 
through the lake and of an overload of raw sewage near the sewer 
pipe outlet in late summer. No profound effects of the sewage 
effluent on the extensive growth of pond lilies in the lake or on 
the fish life are yet evident. The ability of the plankton organ
isms to modify raw sewage to the extent that the development of 
offensive conditions has been prevented or at least postponed is 
certainly noteworthy, and future conditions in the lake should be 
studied. 

Assisted by H. Bradford House. 

Supported by the University of Wyoming. 
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Sagebrush-Grass Competition 
Alan Beetle 

University of Wyoming 
Project Number 64 

The study of sagebrush types has now been extended throughout 
the West. Eighteen types have been distinguished. Seven of these 
occur in Jackson Hole. These types are controlled primarily by 
climate and adhere strictly to elevational zones. Within these 
zones ecotypes are further limited edaphically. They differ 
agronomically in their response to such factors as grazing, burning, 
moisture and light. 

Joel Verner is writing a M.S. thesis on a part of this project. 

Financed by Wyoming Agricultural Experiment Station through Inter
regional Research Program. 

Factors Affecting the Ecology of the Teton National Forest 
Alan Beetle and Collaborators 

University of Wyoming 
Project Number 85 

The second year of five on this study has been completed. The 
plant communities in the area have been mapped and various sub
divisions of these have been made partly as a result of their stage 
of ecological development in this geologically young area, and 
partly on the basis of their disclimax development as a result of 
grazing pressures. This project is closely tied to Project 89-
nAn evaluation of certain exclosures" by Dixie Smith. Joel Verner 
worked throughout the summer on phases of this project. 

Supported by grant from Wyoming Natural Resources Board to Wyoming 
Agricultural Experiment Station. 
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Ecology of Helminth Wqr~s in Cattle and Moose 
Ralph ~1 · Honess 

University .of Wyoming 
Project Number 90 

The Secondary Host of the Fringed Tapeworm 

The fringed tapeworm parasi tiz~.~ Vf~~d ruminantta of Sotlth ~nd 
North America. It parasitizes dorp,e ~ :p;i.o Efll~ep and cat1~le in potll I 
continents, but is of economic impor tance only ln dom~~tic ' sheep. 
In these animals the tapeworm invades ·the bile 'ducts o! "th~ live;r. 
The greatest economic loss is due to the condemnatio~ of livers in 
which the parasite is found when the animal is slaughtered ~ ,· ~~i~ 
loss for the United States amounts to over one half mil~ion 
dollars annually. · · 

The obje~~ of the project is to find the i~termediate host of 
the q~stode. This objective assumes there ie an · inte~me41~te host. 
~his oonclusion · is based on the f~ct that in all oaae~ ·in which the 
life ~y~le of Anoplocephaline c,~~odes are known an ihte~m~diate 
host is involved. 

This past summer invertebrates were collected from moose, elk 
and bighorn sheep dung, and from meadows where thes~ ~ima+s grazed. 
The invertebr~tes were collected by sweeping ~itn an ~ne~ot net, 
by picking them from dung and ground, ~d by the use ~f Berlese 
funnels. 

Some of the invertebrates were dis~~cted a~4 a se.afoh was made 
for cysticercoids. Most of the invertebrates were fed to sheep. 
They were divided into insects and arachnids before bein~ fed. One 
sheep received the insects, a second the arachnids and the third 
was kept as a control. 

Egg capsules of Wyominia tetoni were collected from dung and 
placed in containers in which there were oribatid mites and spring
tails. Both groups fed on the egg capsules. 

None of the sheep used on this experiment became infected with 
cestodes. No cysticercoids were found in the mites and spring-tails 
which fed on the egg capsules of Wyominia tetoni, and no cysticer
coids were found in invertebrates which were collected in the field 
and dissected. 

Mr. Rex Allen, u.s.D.A. in Albuquerque worked part of the time with 
Mr. Honess. 

Supported by the Wyoming Agricultural Experiment · Station through 
Interregional Research Program. 



-9-

Population D,ynamics of the Utah Chub, ~ atraria, 
in Two Ocean Lake · 
Kenneth R. John 

Franklin and Marshall College 
Project Number 88 

The aim of the field work during the summer of 1957 was 1) to 
obtain a more refined estimate on the percentage of deformities 
among the chub in Two Ocean Lake and at the same time to get a 
measure of the distribution of deformities in the lake and 2) to 
find out whether the deformity is inherited or caused by other 
non-genetic factors. 

Results: 

The fork length of all chub (19,952) in 16 samples captured in 
trap nets were recorded and from this total scales from 548 normal 
chub were collected for determination of their ages. The deformed 
chub were identified according to the day of capture and were aged 
and preserved for other examinations. 

An age-length frequency curve was constructed from the data on 
normal, aged fish and the proportions obtained were taken as the 
basis for estimating the age composition of the total measured 
sample. 

Age Composition of Total Measured Sample 

2 3 4 5 6 1 8 9 

Percentage 2.43 21.58 29.88 24.92 13.78 5.26 1.43 0.53 

The total percentage of deformed chub from the sample of 19,952 
was 0.65 percent. Broken down into deformities per year class or 
age group, the percentages were as follows: 

Age 2 

Percentage 0.65 

3 

0.47 

4 5 

0.86 1.14 

6 7 

0.72 1.01 

The distribution of deformed chub in the lake varied through 
about the same values from one station to the next. There was some 
indication that the percentage of deformities was lower at stations 
where fish had been removed last year than it was at stations fished 
for the first time this year. However, a much larger number of 
samples would be needed before this indicated trend could be tested 
adequately; the percentages of deformities per sample at some of 
the newest stations were lowest of all. 
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During the spawning season, eggs were artificially fertilized 
and reared in a temperature contr~l bath at the laboratory. The 
eggs from a particular mating were reared in separated containers 
each supplied with an aeration device, but not r~nning water. Thus, 
temperature fluctuations were eliminated and the oxygen supply was 
consistently adequate. In all, 47 matings were made& 13 involving 
normal parents; 18 involving 1 deformed and 1 normal parent; and 
6 involving 2 deformed parents. Vfuere possible, the same deformed 
fish in a mating were mated with normals and these normals in turn 
with other normals. 

The abnormal larval fish were classified as anomalies, curved 
anomalies and vertebral curvatures otherwise normal. Total deform
ities were calculated as a percentage of the total numbers of eggs 
in each mating (1000-2000). The average percentages indicate no 
differences: Parents: Normal 7.8% deformed 

Normal x Deformed 1.1% " 
Two Deformed 6.0% " 

Eggs from some matings of normal parents were reared in two 
kinds of waters 1) cotton-filtered lake water and 2) conditioned 
artesian water. The results are presented, but cannot be evaluated 
because the variations all fall within the normal range of expecta
tion for samples of this size (1000-2000). 

.§.2.1 !2.· Normal larvae Deformed larvae 

1) Lake water (3~ 73.4 3.9 
Artesian (25 77.0 3.9 

2) Lake water (8~ 79.8 5.7 
Artesian (28 82.0 ).8 

3) Lake water (9~ 83.0 5.1 
Artesian (29 85.0 3.3 

All other eggs were reared in conditioned artesian water. 

Conclusions: 

It seems adequately established now that the percentage of 
deformed chub in Two Ocean Lake is not greater than 1% and is 
probably closer to 0.5%. This answers one of the original questions 
proposed in this project--to get an estimate of the percentage of 
deformed members of the population. Unless the conditions have 
changed considerably in recent years, these results show that earlier 
workers were over-enthusiastic in describing the numbers of deform
ities (all earlier estimates were made at a glance, as far as is 
known). 
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It is not practical to attempt either distribution studies or 
predator-prey studies on this population because the low percentage 
of deformed fish (the index that would have been used) requires an 
overwhelming expenditure of energy to obtain an adequate sample. 

The estimated age composition of fish probably does not reflect 
the correct proportions for the lake but only for the fish caught 
in the traps. Fish less than four years of age do not intermingle 
to a very large extent with older fish and tend to concentrate in 
shallow regions where other types of fishing gear must replace the 
trap. Consequently, the results being from different types of gear 
cannot be added. 

Results from mating experiments were successful in demonstrating 
that if the deformities are inherited, they are not inherited in accord 
with a simple pattern. With what is now known, it is not possible to 
say whether or not the deformities are of a genetic origin. However, 
they seem not to be caused by either temperature fluctuation, low 
dissolved oxygen, or some chemieal ·in the water of Two Ocean Lake. 
Further mating experiments in which Two Ocean Lake chub are compared 
with chub from other waters should throw some useful light on the 
problem. 

Irvin E. Lawrence, Jr., University of Kansas, assisted on this project. 

Supported by National Science Foundation. 

Metabolic Differences Associated with Altitude 
Garth Kennington ' 
Lawrence College 

Project Number 79 

This project is concerned with certain physiological aspects 
of altitude, particularly as they act to limit the range of or isolate 
populations and species of animals. It has now run through the summers 
of 1955, 1956 and 1957. The results of the studies of the first two 
summers have been summarized in a paper which is being published in 
the October 1957 issue of Physiological Zoology. The work of this 
report dealt primarily with the effect of differences in altitude 
on the rate of· oxygen uptake in two species of arthropods and has 
been summarized in previous reports. 

In the summer of 1957 an attempt was made to widen the scope of 
the experiments in line with the original aim of the study. Using 
Tribolium oonfusum as a subject, cultures were established in three 
experimental situations designed to make a preliminary survey of the 
effect, if any, altitude may have on the lengths of the larval and 
pupal stages of this flour beetle. The cultures were started with 
day old larvae and maintained in flour medium according to the 
following schedule: 
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1. Biological Station incubator 
Temperature: controlled at 28° c. 
Relative humidity: controlled at 78% 
Elevation: 6750 feet 

2. Biological Station Grounds 

3. 

(shaded, ventilated containers) 
Temperature: normal outdoor, shaded 
Relative humidity: normal outdoor 
Elevation: 6750 feet 

Two Ocean Mountain 
(shaded, ventilated 
Temperature t 
Relative humidity: 
Elevation: 

containers) 
normal outdoor, shaded 
normal outdoor 
10,500 feet 

Replicates 

larvae 40 
pupae 35 

larvae 36 
pupae 30 

larvae 36 
pupae 28 

The results have been tabulated below. A fourth category has 
been added to the table to provide a stronger basis for comparison. 
This group consists of a series of similar experiments made some 
years previously in Chicago. It should also be noted here that 
weekly means of temperature and relative humidity have not been 
computed for the outdoor situations since in no case were larval 
or pupal stages completed in the time available. 

Mean Mean Length of 
Location of Altitude Temp. Relative Larval 
Experiment (feet) ( 0c.) Humidity,% Stage(hr.) 

Mean=S.D. 

Moran, Station 
incubator 6750 28.2 76 524.2=37 

Moran, Station 
grounds 6750 15.2 None of the 

Length of 
Pupal 
Stage(hr.) 
Mean=S.D. 

186.8-5.4 

stages in 
these two groups were 

Two Ocean complete after 768 hours 
Mountain 10,500 12.5 51 

U. of Chicago 
lab. incubator 500 29.1 78.1 399.3=46 143.8=1.49 

As might be expected, development was slowed considerably in 
the lower temperatures. In this connection two observations are 
worthy of note. The pupae involved appeared to remain healthy in 
almost all cases (2 dead of 65) in contrast to the larvae which 
did not grow substantially beyond about l millimeter in length 
(about twice that at which they were introduced into the cultures) 
and toward the end of the 32 day observation period they gradually 
disappeared and could no longer be detected in the flour. 
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The primary interest of the experiment centers in the comparative 
lengths of larval and pupal periods in the controlled situations at 
Chicago and :Moran altitudes. These preliminary results indicate that 
there may be a lengthening of the larval and pupal periods associated 
with factors other than temperature. 

These tests sugeest that it may be useful to explore the life 
cycles of the invertebrates more fully with respect to altitude. 
Not only may some light be thrown on the question of whether altitude 
can act in a limiting fashion but the markedly different response of 
larvae and pupae suggests that a start can be made toward explaining 
the mechanisms involved. 

Supported by New York Zoological Society. 

Environment in Relation to Numbers, ~inds, and Morphology 
of Soil and Root Inhabiting Nematodes 

Vl. F. Mai 
Cornell University 
Project Number 91 

Soil and root inhabiting nematodes are becoming increasingly 
more important in our agricultural economy. At present little is 
known concerning their host ranges or other ecological relationships. 
The area surrounding the Jackson Hole Biological Laboratory is an 
excellent environment for making certain studies in this general 
field, especially those involving marked altitude and moisture 
changes within a relatively short distance. It is hoped that results 
obtained from these studies will supplement results obtained from 
laboratory, greenhouse, and field experiments being conducted on 
this same general subject at Cornell University. 

During the past summer 66 soil samples and 66 root samples were 
collected in the Jackson Hole area. The sampling sites varied from 
6,200 to 10,500 feet in elevation. With respect to degree of moisture 
these sites varied from marshy locations near the Snake River to 
areas receiving only sufficient moisture to support sage brush. 
Root samples were taken from 26 different kinds of plants, varying 
in type from large trees to small herbaceous annuals. 

Nematodes were separated from roots by an incubation procedure 
and from soil by means of the Baerman funnel technique. After 
examining the recovered nematodes with a stereoscopic microscope 
they were killed by gentle heat and preserved in five per cent 
formalin. 

During the winter months representative individuals will be 
mounted on slides and identified to species, using an oil immersion 
lens. An attempt will be made to correlate nematode species with 
location and with plant species. Individuals apparently belonging 
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to the same nematode species but found under widely different environ
mental conditions or in or near the roots of widely divergent plant 
species will be examinaed carefully for morphological and anatomical 
variation. 

From the examination under the stereoscopic microscope of 
nematodes recovered from the different samples it was evident that 
individuals from at least 12 genera were present. Substantial 
numbers of nematodes were obtained from a few of the samples. 

Supported by New York Zoological Society. 

Life History of Microtus richardsoni macropus 
Norman C, Negus 

Tulane University 
Project Number 87 

A short time during September was spent in collecting additional 
reproductive and pelage data for the life history study of Microtus 
richardsoni macropus. · Also live specimens were collected and sent 
to Dr. Robert Matthey, University de Lausanne, Lausanne, Switzerland 
for his use in behavior and chromosome studies. 

Ecology of Ants in Jackson Hole, Wyoming 
Gerald and Coral Scherba 

Chico State College, California 
Project Number 80 

The investigation of ant ecology in the Jackson Hole, Wyoming 
area has been concerned with three problems: the altitudinal distri
bution of ant species; the analysis of a Big Sagebrush ant population; 
and a description of a unique ant population on Moose Island, in the 
Snake River, 

1. During 1957 about 200 specimens were collected from · canyons 
in the Grand Teton Mountains at different elevations above 9,000 feet. 
This brings the total number of specimens to about 1300, which when 
determined will provide information on the distribution of ants ·at 
increasing altitudes in western Wyoming. 

2. On the Big Sagebrush ant population, two suggestions arose 
from the 1956 data. One, that lack of available nesting sites may 
be an important factor limiting population density and two, that the 
foraging activity of different species may occur at different times 
during the day, and hence, competition between the fifteen coexisting 
species would be reduced. 
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To test the first of these hypotheses we selected a sample plot 
composed of twenty quadrats, each ~velva meters square, and determ
ined the number and species of ant nests in each quadrat. Ten 
quadrats were randomly selected and twenty-four asphalt shingles 
were then laid down in each quadrat, to furnish artificial nesting 
sites. These quadrats should be examined about the middle of August, 
1958, in order to determine the effect of increased nest sites on 
the ant population. 

Foraging activity was determined by setting out a. series of 
twenty-five ant feeding stations consisting of vials of sugar water 
located at the soil surface, six inches above and at the sagebrush 
top. Each station was located next to an active nest and the number 
and species of foragers present at each level at each feeding station 
was checked every two hours; for a period of twenty-eight hours. 
In addition light -intensity, temperature of air and soil at various 
height and depths, and-relative humidity were measured. 

Briefly, results showed that eight species of ants foraged at 
feeding stations between 6:00 a.m. and 10:00 p.m. with three distinct 
feeding patterns emerging, such that different species had a maximum 
number of foragers active at different times, depending on which of 
the three feeding patterns were followed. Temperature, rather than 
light (suggested by work of others) appears to be the moat important 
factor regulating foraging activity. 

3. On Moose Island, a one mile by one half mile man-made island 
in the ox-bow of the Snake River, there is a population of 770 mound
building ants which, after a detailed carefully mapped total census 
has been found to consist of six species. Each nest is marked by a 
numbered stake. 

SPECIES N'U:MBER PERCENT 

1. Formica opaciventris 429 55-7 
2, Formica fuse a 259 33.6 
3. Formica alti;eetens 65 8.4 
4. Formica obscuriEes 8 1.1 
5· Formica Wheeler's and Formica fuaca 7 ·9 
6. Polyergus rufescens breviceEs with 

Formica fusca 2 _.:.l 
770 100.0 

The location on the island with respect to forest or clearing 
is distinctive for each species. It was found possible to distinguish 
activity levels representing ontogenetic stages· in the history of a 
mound nest, and these have been recorded. 

Formica opaciventri~ the most abundant mound-builder on the 
island is a species with a life history that is typical for a member 
of the exsecta group of Formica. It differs fro~ the other closely 
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related species, however, in that at the ma.t_ing flight queens fly 
but a. short distance, often inches, and return to the parental nest 
soon after mating with males from other nests. As such, the species 
shows an extreme type of behavior, which probably functions to reduce 
mortality of fertilized queens by protectinG them in this fashion. 

Supported by the American Academy of Arts and Sciences. 

An Evaluation of Certain Exclosures 
Dixie R. Smith 

University of Wyoming 
Project Number 89 

Field work on this project was completed in September, 1957. 
Frequency and abundance data have been collected for species found 
within the following relict areas or adjacent grazed areas: 

1. Upper Slide Lake Exclosure 
2. Goosewing Study Plots 
3. Miller Butte Exolosure 
4. National Elk Refuge Exclosure 
5. Gilcrease Unit Exclosure 
6. Camp Creek Unit Exclosure 
1. Bryan Flat Exclosure 

These data will be analyzed to obtain the following objectives: 

l. 
2. 
3. 

4. 
persed) 

Species response to grazing. 
Degree of depart\~e from climax due to grazing. 
Pertinent intraspecific relationships and the effects of 

grazing thereon. 
Type of distribution (random, overdispersed, or underdis

and the effect of grazing thereon. 

A detailed report of this project is in the process of being 
written and will be submitted to the Graduate School as a Ph.D. 
thesis. One copy will be supplied to the Director of the Biological 
Research Station. 

Supported by grant from Wyoming Natural Resource Board to the Wyoming 
Agricultural Experiment Station. 
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Swan Lake Research and Flo~a of Jackson Hole Area 
W. G. Solheim 

University of Wyoming 
Projects Number 75 rutd 81 

1. Study of the vegetation of Swan L~ce 
a. Phytoplankton 
b. Algae of the shoreline and attached to water plants 
c. The aquatic plants of the shoreline 

2. Study of the vegetation of Grand Teton National Park and 
vicinity 
a. Collection of plants for the check collection at the 

Station with duplicates for the Park 
b. Identification of plants for other research workers 

and interested individuals 

3. Study of the fungi of Grand Teton National Park and vicinity 
a. Collection of and note taking on the fleshy fungi of 

the area. These are the11 sent to Dr. Alexander H. 
Smith of the University of Michigan for further 
critical study. 

b. Collection of the parasitic fungi of the area. These 
are later studied by the undersigned ~d will eventually 
lead to publications on the material. The study is of a 
survey nature as little information is available on the 
fungi of the area. 

Supported by University of Wyoming .. and New York Zoological Society. 

Influence of Nerves on the Regeneration and Regression 
of Limbs in Amphibia 
Charles s. Thornton 

Kenyon College 
Project Number 68 

The problem is to discover how amphibians are able to replace 
lost structures, such as limbs and tails, by regenerating new ones. 
Past work by a host of biologists has demonstrated the great impor
tance of nerves in controlling regeneration. Thus, if one reduces 
by extirpation the number of nerves entering a limb to a third of 
the normal number, then subsequent amputation is not followed by 
regeneration. The adult frog is unable to regenerate a limb after 
amputation. Nevertheless, when the hindlimb nerves are added, by 
appropriate deviation, to the forelimb so that the latter will 
possess the innervation of two limbs, subsequent amputation of this 
treated frog limb results in regeneration. Thus, we know that the 
quantity of nerves supplying a limb is of vital importance for its 
regeneration, but we still do not know how these nerves produce the 
essential stimulus for regeneration. 
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MY own studies of regeneration have uncovered a possible clue 
to the activities of nerves in regeneration. Thus, after the ampu
tation of a limb there forms a wound epithelium which quickly becomes 
innervated by tiny nerve twigs which have regenerated from the cut 
nerve stumps in the limb. The wound epithelium thus innervated 
rapidly proliferates and forms a thickened mound or cap over the 
wound surface. Under this epidermal cap there accumulates a mass 
of mesenchyme cells out of which the new limb will differentiate. 
It looks as though this epidermal cap were stimulated to form by 
some stimulus given off by the nerve twigs invading it. Once 
formed the cap seems to attract the regeneration cells. Experiments 
conducted at the Research Station, in which the cap was removed, 
demonstrate that limb regeneration can be prevented by the simple 
absence of the cap. Furthermore, when head or body skin is trans
planted to the limb and subsequent amputation made through the skin 
graft, regeneration does not occur. Such grafted skin seems to form 
a heavy scar tissue which prevents the formation of an epidermal 
cap and thus inhibits the first step in regeneration. Possibly 
human scar tissue has similar inhibiting properties, slowing wound 
healing and preventing organ regeneration. 

The tiger salamander of the Jackson Hole area has proven to be 
a very fine experimental animal for regeneration studies and is now 
in demand from several research laboratories. There is no substitute, 
however, for working with fresh specimens right in their own habitat. 
It is for this reason that I travel from Ohio each summer to Jackson 
Hole. To be sure there are tiger salamanders throughout the Rocky 
Mountain area, but the Jackson Hole Biological Research Station is 
the only laboratory in the whole Rocky Mountain area that has 
facilities which make it possible to conduct experimental work on 
this salamander. 

Supported by the National Science Foundation. 



SEMINARS 

Seminars were held each Tuesday evening at 7:30p.m. at the 
home of the director. They were very well attended by Research 
Station personnel, Park Service employees, and other biologists 
who happened to be in the Jackson Hole area at the time. The 
number of biologists attending varied from 25-40. Each seminar 
was followed by an informal period of discussion and refreshments. 
Based on the reac-tions of those attending, I would say that the 
seminars were highly successful. Following is a list of the 
seminars presented. 

Margaret Altmann- Dynamics of Moose Behavior. 
Charles Thornton- Review of three Years' Work on Regeneration. 
Kenneth R. John - Deformed Chub in Two Ocean Lake. 
Kenneth Armitage - Ecology and Behavior of Yellow-bellied Marmot. 
Alan Beetle - . Evolution of Plants of Jackson Hole Area. 
Garth Kennington - Effect of Altitude on Animal Metabolism. 
George Baxter - Wyoming Fishes, Amphibians, and Reptiles; 

A Discussion of Swan Lake Ecology. 
W. G. Solheim - Botany of Jackson Hole and Adjacent Areas. 
Gerald Scherba - Problems in the Ecology of Ants. 

LIBRARY 

The library books and journals are readily available for Station 
personnel. Some new books have been acquired and all subscriptions 
to periodicalscontinued. 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. These are made available as needed. A list of the reprints 
from publications which we have available on research conducted 
at the Station is included as an appendix to this report. Other 
papers are now in the process of being published. Duplicate copies 
of all reports of research workers during the past two summers are 
being prepared for use by the personnel at the Station, One copy 
is kept on file in the Depa~rtment of Zoology at the University. 



COOPERATION WITH OTHER AGENCIES 

Research workers at the Station cooperated with the Park Service, 
Forest Service, and Wyoming State Game and Fish Department exchanging 
ideas and mutually assisting each other to the benefit of all concerned. 
The Park Service personnel utilized the Station laboratory including 
the museum for study. We especially appreciate the cooperation with 
Mr. Frank Oberhansley, Superintendent of Grand Teton National Park, 
and his staff of naturalists. Mr. Wilcox, district ranger in charge 
of the Park district in which the Station is located, was very cooper
ative with Station personnel in helping them to carry out projects. 
As in previous years, many of the research projects involved forests 
outside the Grand Teton National Park area. In all instances the 
Forest Service personnel was most cooperative in giving advice and 
assistance with the research projects being carried on in the forests. 

Our weekly seminars were attended by as many as ten Park Service 
employees. Mutual interchange of ideas and information between Park 
and Station personnel took place throughout the summer. In line with 
an agreement made during a March meeting in Cheyenne between the 
Park Service and the University of Wyoming, a meeting was held with 
Park Service personnel and staff of the Research Station. This 
meeting was held August 5 at 8:30 a.m. at Park Headquarters. The 
following brief account of this meeting may be of interest. 

Preceding the discussion concerning the Research Station, 
Superintendent Oberhansley discussed Park problems including 
the forthcoming Conference of the National Park Service 
scheduled for September 13-17. The problems concerned with 
the large number of visitors (3000 per day} at Colter Bay 
and the importance of Colter Bay in relieving camping 
pressure in other areas of the Park was mentioned. 

A summary of research in progress was given by each 
principal investigator at the Station. Dr. Clarke briefly 
discussed the operation of the Station pointing·out the 
diversity of research, selectivity of personnel, functions 
of advisory committee, sources of financial support, and 
the policy of encouraging younger students to work with 
teachers at the Station. Dr. Solheim mentioned the service 
function of the Station. Dr. H. c. Bryant commented on the 
Student Conservation Program emphasizing the assistance 
given by the Station to this program. 

The suggestion was made that another meeting be held 
in which the various department heads of the Park Service 
would explain in more detail the functions of their depart
ments. 
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A very important and gratifying meeting was held on September 13, 
1957 at the Research Station concerning the future development of the 
Dialogical ~asaarch Station and its relations to Grand Teton National 
Park. Attending this meeting were Mr. c. L. Wirth, Director of the 
National Park Service, and several other representatives of the 
National Park Service; !tt. Frank Oberhansley, Superintendent of Grand 
Teton National Park, and representatives of his naturalists staff and 
others; Mr. Laurance s. Rockefeller, Chairman of the Executive Com
mittee of the New York Zoological Society; Mr. Fairfield Osborn, 
President of the New York Zoological Society; and representatives 
of the Advisory Board and staff of the Biological Research Station. 

In connection with our request for a renewal of the lease on 
the land occupied by the Station, it was deemed logical to examine 
the present status of the Station and its future plans and to 
analyze these in terms of the relations of the Station to the Mission 
66 development program in Grand Teton National Park. As a result of 
correspondence between those people interested in the development 
of the Research Station and representatives of the Park Service, the 
meeting was planned to discuss matters of mutual interest and to 
make plans for the future of the Research Station. The previous 
meetings as well as the correspondence referred to above resulted 
in a mutual understanding which permeated the proceedings of this 
conference. After the representatives of the conference had 
assembled, ~~. Wirth made an opening statement expressing enthusi
astic support for the Research Station and its activities. Discussion 
followed which emphasized the importance of close cooperation between 
the Research Station and Park Service. Mr. Wirth and others at the 
meeting stated that the Park Service would be happy to work out 
arrangements for the continuance of the Research Station at its 
present location. This assurance of Park Service cooperation cer
tainly gives a feeling of stability and an incentive for continued 
improvement in the quality of research at the Station. The cooper
ative attitude of the Park Service is certainly appreciated by all 
those interested in the development of the Station. The interest 
and support of Mr. Laurance Rockefeller, 1~. Fairfield Osborn and 
others of the New York Zoological Society haveadded immeasurably 
to the success of the Station program. The future of the Station 
being assured, we can now concentrate on the problem of improving 
the nature of the research activities. 

The Research Station cooperated with the Student Conservation 
Program extensively during the Sllmmer of 1957. The following 
programs were furnished by Research Station personnel. These 
programs were all presented at the Ramshorn Ranch and were accom
panied by demonstrations and audiovisual aids. 

Margaret Altmann - Behavior of Wild Ungulates, July 6. 
(Emphasis given to studies on moose and elk in area.) 
Alan Beetle - Range Management and Plant Conservation in the 

Jackson Hole Area. (Included field identification of 
plants.) July 18. 
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Kenneth Armitage -Mammals of the Jackson Hole Area, August 9. 
George Baxter - Fishes, An~hibians and Reptiles of Wyoming, 

August 13. 
Gerald Scherba - Ecology of Ants and Other Invertebrates, 

August 15. 
W. G. Solheim -Vegeta.t.ional Zonation in the Jackson Hole Area. 

(Included field identification of plants.) August 20. 

The students in the Conservation Program visited the Station on 
August 3 and were shown firsthand the research projects underway. 
Also, they were given opportunity to discuss with individual investi
gators various research projects. Other visits by small groups of 
the students were made to the Station at other times during the 
summer. 

The students picnicked at the Station campsite area on August 3 
and, as an indication of the friendly atmosphere existing between 
the students and Station personnel, I might mention that faculty 
from the Station were invited and attended a square dance given by 
the students at the Ramshorn Ranch. 

We trust that the contributions made by our staff helped in 
some measure to make the initial year of the Student Conservation 
Program a success. 

VISITING SCIENTISTS 

More than 200 people visited the Station during the summer. 
The interests of these people varied from those simply curious 
about activities of the Station to eminent biologists with special 
interests in research projects underway. Many of these visitors 
contributed valuable advice to Station personnel. Because of the 
location of the Station less than a mile from the Jackson Lake 
Lodge and some five miles from the Colter Bay tourist area, many 
scientists who were either vacationing in the area or who were 
attending conventions at the Jackson Lake Lodge took the opportunity 
to visit the Station. Representatives of many federal and state 
agencies such as the Wyoming Game and Fish Department, Federal Fish 
and Wildlife Service, and u.s. Forest Service visited the Station. 
The following is a list of some of the visitors during the summer. 

Mr. Laurance s. Rockefeller, Chairman of the Executive Committee 
of the · New York Zoological Society. 

Dr. Fairfield Osborn, President of the New York Zoological 
Society. 

Mr. Gordon Cuyler and family, Membership Secretary of the New 
York Zoological Society. Mr. Cuyler visited with research workers 
and accompanied them on field work. An article concerning the 
Research Station written by Mr. Cuyler appeared in the September
October, 1957 issue of ANIMAL KINGDOM. 
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Dr. and Mrs. David Kistner, Department of Biology, University 
of Rochester. 

Dr. and Mrs. Paul Gilbert, Lawrence College, Appleton, Wisconsin. 
Dr. E. G. Butler, Professor of Biology at Princeton, and member 

of the National Science Foundation committee on summer biological 
lab oratories. 

Dr. Colin Pittendrigh, Professor of Biology at Prince~on. 
Dr. and Mrs. Norman French, biologist with the Atomic Energy 

Laboratory at Arco, Idaho and a former research investigator at the 
Station. 

Dr. James Opsahl and other ecologists from the University of 
Illinois. Dr. Opsahl was making some rodent surveys as a follow-up 
on research done in the area during previous summers. 

Dr. Richard Taber, Department of Forestry, Montana State University. 
Mrs. Harold Fabrai, Trustee of the New York Zoological Society. 
Dr. Maurice Smith, Department of Psychology, University of Colorado. 
Mr. Walter Kittams, Yellowstone National Park Biologist. 
Dr. H. c. Bryant, Director of Park Service Student Conservation 

Program. The students in this program also visited the Station. 
Dr. Raymond Fox, Department of Floriculture, Cornell University. 
Dr. and Mrs. D. Jackson, Western Michigan University, Kalamazoo. 
Dr. and 1~s. B. H. Willier and daughter. Dr. Willier, now 

retired, was Head of the Department of Zoology at Johns Hopkins. 
Dr. John c. Neess, Department of Zoology, University of Wisconsin. 
Dr. Ralph Ames, Head of the Department of Botany and Plant 

Pathology, Utah State Agricultural College. 
1~. Eugene Cronin, Botanist, U.S.D.A. 
Miss Elizabeth Cushman, Student Conservation Program Representative 

of the National Parks Association. 
Dr. James L. Mickle, Forest Pathologist, Intermountain Forest and 

Range Experiment Station. 
Mr. Donald E. Wilbert, Range Specialist, Wyoming Game and Fish 

Department. 
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FINANCIAL REPORT 

1956-1957 

October 1, 1956-June 30, 1957 
Carried Over to 

.ll!m. Budgeted Ex;eended Next Year's Bud~et 

Part-time Assistants • • • $ 650.00 $ 650.00 

Equipment • • • • • • • • • 491.55 96.62 $ 394.93 

Supplies • • • • • • • • • 104.64 45.70 58.94 

Contractual • • • • • • • • 985.88 136.39 849.49 

Travel • • • • • • • • • • 300.56 4.56 296.00 

Fixed Charges • • • • • • 36.00 36.00 

'---Ex-t~dinary Expense • • 23.22 23.25 

$2592.58 $ 969.27 $1623.31 

July 1, 1957-0ctober 31, 1957 

.ll!m. Budt!eted* Ex;eended Unex12ended 

Research Projects • • • • $1476.00 :~1476.00 

Part-time Assistants • • 1000.00 400.00 $ 600.00 

Equipment • • • • • • • • 3609.93 2744.21 865.72 

Supplies • • • • • • • . 522.94 359.94 163.00 

Contractual • • • • • • • 1349.49 868.49 481.00 

Travel • • • • • • • • • • 696.00 315.90 380.10 

Fixed Charges • • • • • • 36.00 36.00 

Extraordinary Expense • • 28·2~ 21.08 41.87 
$8789.31 $6215.62 $2573.69 

*Includes money carried over from previous year. 

$688.50 received for lodging at the Station was placed in the General 
Fund of the University. 
Special appropriation from the New York Zoological Society for moving 
and improvement of buildings - $1500.00. 
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 $1500 were given by the New York 
Zoological Society. 
Grants from the National Science Foundation totaled ~12,600.00. 
$7500 supplied by Interregional Research Program to Wyoming Agri
cultural Experiment Station for sagebrush study; $5300 for cattle 
helminths study. 
$2000 from Natural Resources Board for range studies. 



LIST OF PUBLICATIONS ON RESEARCH 
AT 

JACKSON HOLE BIOLOGICAL RESEARCH STATION 

University of Wyoming 

Altmann, Margaret 

1951 Patterns of herd structure in free-ranging elk. Abstr. 
Anat. Reo., 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. Bul. N. Y. Zool. Soc. 
Animal Kingdom, 56(3):66-72. 

1956 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. 

Ba.ngham, Ralph 

1951 Parasites of fish in the Upper Snake River drainage and in 
Yellowstone Lake, Wyoming. Zoologica, 36(III). 

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

Hypocaryophyllaeus gila.e n. sp. (Cestoda: Caryophyllaeida.e) 
from the Utah chub, Gila atraria, in Wyoming. Proc. Helm. 
Soc. Wash., 20(2):113=il7, July. Published by Jacob H. 
Fischthal using Ba.ngham'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.) 

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. 

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. Herpetologioa, 
8:183. 
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Carpenter, Charles (cont.) 

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 

1949 

Certain aspects of the behavior of the Wyoming moose. 
Jour. Colo.-Wyo. Acad. of Sci., 3(6):55. 
The development of a calf moose. Jour. Colo.-Wyo. Acad. 
of Sci., 4(1):58. 
Certain aspects of the development and behavior of the 
Wyoming moose. Anat. Reo., 105(3). 

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

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):11B-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. 



-3-

Gilligan, James P. 

1954 Wildlife values in we s tern wilderness area management. 
Jour~ Wildl. Man., 18(4). 

Kennington, Garth 

1957 Effect of differences in altitude on the rate of oxygen 
uptake in two species of arthropods. In press, Physiol. 
Zoology. 

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 Mam., 38(1):132-133. Feb. 

Levi, Herbert W. and Lorna R. Levi 

1951 Report on a collection of spiders and harvestmen from 
Wyoming and neighboring states. Zoologica, 36(IV): 
219-237. 

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

Lowrie, Donald C. 

1958 An ecological study of the spiders of the Jackson Hole 
region of Wyoming. To be published in Zoologica. 

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. 

Miller, Dwight D. 

1955 A study of sex combs in Drosophila affinis and Drosophila 
athabasca. Trans. of the Amer. Microscopical Soc. 
74(2) :191-197. 

Nakamura, Mitsuru 

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) :351. 
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Noble, Glenn A. 

1953 An intestinal amoeba from the prong-horned antelope. 
Trans. of the Amer. Microscopical Soc., 72(3):249-252. 

1957 Coprozoic protozoa from Wyoming mammals. In press. 
Jour. Protozoal. 

The effect of parasitism on the parasite. In press. 
Lab World. 

Patterson, Robert L. 

1952 Sage Grouse in Wyoming. Sage Books, Denver, Colorado. 

Rausch, Robert 

1949 Paradilepis simoni n. sp., a cestode parasitic on the 
osprey. Zoologica, 34(1) May 

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. Uid. Nat., 48(3):700-729. 
Salt, George W. 

1952 The relation of metabolism to climate and distribution 
in three finches of the genus Carpodacus. Ecol. Mon. 
22:121-152. 

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
regenerating limbs of anuran larvae. Jour. Exp. Zool., 
131(2):373-394· 

1956 The relation of epidermal innervation to the regeneration 
of limb deplants in Amblystoma larvae. J. Exp. Zool., 
133(2) :281-300. 

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

1951 

1952 

1953 ~ 

Observations on larval carnivore ascarids in rodents. 
Jour. Parasit., 37{Sup.):21-22. 

Speciation in the genus Ascaris: Additional experimental 
and morphological criteria. Jour. Parasit. 38{Sup.):57. 

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. 
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