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PHYSICAL FACILITIES 

There were no major changes or additions to physical facilities of 
the Station during the past year. The principal improvements involved 
the purchase of a number of pieces of needed equipment. These include 
three new tables for the zoology laboratory and one for the botany 
laboratory, and also a number of new chairs with metal construction for 
use in the zoology laboratory as replacement for wooden chairs that were 
discarded. In addition 18 new metal folding chairs were purchased for 
use for Station seminars. This proved to be very convenient. Previously 
chairs had to be carried from the laboratories and various cabins. Two 
major additions to the equipmentuore the purchase of a new Ford truck 
to replace the 1950 Dodge and a new 12 foot boat to be used primarily 
in connection with limnological studies on beaver ponds and other small 
bodies of water. A larger boat is also available for use on the larger 
lakes. A new electric stove was purchased for the director's cabin, 
and the gas stove was transferred to the laboratory for use as a drying 
oven and ~o take the place of hot plates. Some general tools and an 
extension ladder were purchased for the use of research workers. 

The equipment presently at the Research Station is being built up 
to the point that it can take care of most of the research needs of 
the investigators coming to the Station. With a truck, a suburban 
carryall and a station wagon, the transportation needs are fairly well 
taken care of. 

The change in the road which is now so close to the Station did 
not constitute as much of a handicap to the Station as was initially 
anticipated. This was due, in part, to the fact that the Station 
fence was moved parallel to the highway in such a manner that it 
discourages large numbers of fishermen and other tourists with no 
interest in the Station from entering the grounds. 

The Station is in serious need of two improvements: 

1. Construction of a room to serve as a seminar room, library and 
reading room. 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. 



SIDilUARIES OF RESEARCH PROJECTS CARRIED OUT IN 1961 

The Social Role of the Aging Ungulate 
Mar ga.re t Altmann 

University of Colorado 
Project Number 77 

Observations were continued on bison, elk, and moose. Some 
criteria used for recognition of the aged animals are body build 
and head type and carriage, duration of rest periods, speed and 
flexibility in rising up, participation in species interaction, 
position in relation to species group during rut, and rate of 
grazing. A report of the behavior of the aged animals of these 
three species will be forthcoming at a later date after data col
lected has been analyzed. 

Assisted by John Milton, University of Michigan. 
Supported by Grant No. ll2599, National Institute of Mental Health. 

Ecology and Behavior of the Yellow-bellied l!a.rmot 
Kenneth B. Armitage 
University of Kansas 
Project Number 82 

Reproductive behavior was studied from April 25 until June 1. 
One male and five females were present. Mating was completed about 
two weeks after the first animal emerged from hibernation. Another 
male that appeared was chased away by the resident male. Antagon
istic behavior among females was high. One especially antagonistic 
female caused two other adult females to leave the colony. These 
two females traveled between the colony and a nearby area all summer. 

Further information was obtained on the establishing of dominance
submissiveness relationships among the young. The population of young 
was the lowest of the four years of the study. The yearlings were more 
numerous and the adults less numerous than in other years. Data on 
movements of all age categories were obtained and will be compared with 
similar data from other seasons to determine if a relationship between 
population density and movement exists. 

Supported by the National Science Foundation. 



-3-

Land and Freshwater Hollusks of Jackson Hole 
Dorothy 3. Beetle 
Laramie, ~yoming 
Project Number 72 

Growth rate measurements of the mollusca in five ponds, namely, 
Colter Bay, Signal Mountain, Jackson Dam, and Pacific Creek t~ and 
~' were carried on during June and ~ugust of 1961. 

The movement of marked freshwater snails in plots along the 
Snake River was observed. Terrestrial snails were similarly marked 
and observed in plots in an aspen grove at Moran Jet. The rate of 
travel was timed for various species. 

Two species new to Wyoming and five species new to Teton County 
were collected. 

Ecology of Swan Lake and Third Creek 
L. Floyd Clarke, George T. Baxter 

and H. Bradford House 
University of \7yoming 

Project Numbers 75 and 108 

St~dies were continued on a restricted basis on the ecology of 
both Swan Lake and the Third Creek beaver ponds. Data of importance 
for comparison with previous seasons was collected. Both of these 
are long-term studies. 

In connection with the age-growth and population density study 
being carried out on Third Creek (see Enderson's report), approxi
mately 930 fish were placed in each of three Stations {I, IV, and V). 
These fish ranged in size from one half to one and one half inches. 
These fish will be sampled at periodic intervals during the summer 
of 1962 to determine growth rates under varying temperature and food 
conditions which exist at the three Stations under study. 

Also an attempt was made to obtain a creel census on fishing 
in the Third Creek area. The results of this census were very meager 
and completely unreliable and consequently are not usable in this 
study. 

Supported by the University of Wyoming and the New York ZooloGical 
Society. 



-4-

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

Kenneth L. Diem and Garth s. Kennington 
University of tlyoming 

Project Number 112 

Dul'ing the summer of 1961, preliminary investigations were carried 
on for a proposed three year study which will attempt to evaluate and 
correlate quantitative and qualitative differences of various plant and 
animal populations occurring on five different geological formations. 
Study areas were located in Yellowstone National Park on Pitchstone 
Plateau, 8,800 feet, and on Two Ocean Plateau, 9,200 feet. In the 
Teton National Forest study areas were located on Big Game Ridge, 
9,400 feet, and on .Huckleberry Ridge, 9,200 feet. The lioran study 
area, 6,800 feet, was located in Teton National Park adjacent to the 
Biological Research Station. Geological formations represented by 
these study areas are rhyolite lava, pyroclastic andesitic conglom
erates, Cretaceous freshwater sandstone-claystone sediments, late 
Jurassic marine sandstone sediments and sediments of fluvial and 
glacial origin, respectively. 

Subalpine meadow study area selections were made during the last 
half of Jw1e. Field investigations were conducted during July and 
August. On each study area the mountain pocket gopher (Thomomys 
talpoides) populations were sampled with Macabee traps. Other small 
rodent populations were sampled with snap traps. In late August, on 
three study areas, a pocket gopher density index was developed by 
countinG new mound diggings on a transect measuring 3,000 feet by 
10 feet. Prolonged rain and snow made it impossible to complete these 
counts on the remaining two areas. Vegetation was clipped from two 
9.6 sq. ft. plots and was then weighed. lioisture content of this 
vegetation was then determined by drying the plants to a constant 
weight in an oven at temperatures between 65° and 80° C. At each 
study area, 50-60 G• of the flowers, stems and leaves, and roots of 
A~oseris, Lupinus, Achillea, and Erigeron were clipped for qualitative 
analytical studies. These plant parts and the pocket gophers were 
placed in plastic bags and quick frozen in a dry ice freezer at the 
time of collection. 

Four soil core samples were tru~en in each area. In addition, 
two soil samples were taken at each of the four core sample stations, 
one at the surface and one at the six inch depth. From these soil 
samples determinations of the physical and chemical characteristics 
will be made in the University of Wyoming soil laboratories. At these 
same four stations, water infiltration studies were conducted with 
12 fl. oz. tin can infiltrometers. 

A total of 32 pocket gophers were collected from the five study 
areas. The Moran area had the highest density of pocket gophers while 
the Pitchstone area had the lowest density. Ue observed that regions 
of gopher activity were correlated with plant aggregations chiefly 
consisting of Aeoseris, Achillea, Lupinus, and EriReron which corre
lated with observations of other investigators. Trapping results for 
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other small rodents indicated that those populations were non-existent 
or extremely low in density on the hich altitude study areas. 

Considerable variation in phenoloBical development caused some 
problems with the collection of plants and plant parts at comparable 
growth stages from one study area to the next. This may be one of the 
most difficult aspects of future field work in this investigation. 

Analysis of soils, plants and animals collected during the course 
of the summer's field work will · be completed at the University of Uyoming 
during the current school year. 

Assisted by Floyd Sandford and Ualter Brown, Student Conservation Program. 
Supported by the New York Zoological Society, National Park Service, 

Olympic Natural History Association, and the University of Wyoming 
Research Council. 

Cooperators were Grand Teton National Park, Teton National Forest, 
Yellowstone National Park, and the u.s. Geological Survey. 

Population Study of Canada Geese in Jackson Hole, Wyoming 
Ralph TI. Dimmick 

University of rlyoming 
Project Number 113 

General Objectives of Study: 

1. To conduct a physical inventory of the Snake River drainages 
in Jackson Hole to determine the seasonal distribution, size 
and productivity of the resident goose population. 

2. To evaluate the various factors influencing Canada Goose 
habitat and productivity, i.e. variable stream flow, proposed 
water impoundments, hunter concentrations, etc. 

3. To formulate a management plan suitable for protection of the 
habitat, optimum productivity, and wise harvest of the Canada 
goose population in Jackson Hole, rlyoming. 

This study will continue through the summer of 1964. The study 
area includes the Snake River drainage in Jackson Hole Uyoming from 
South Park to the Flagg Ranch north of Jackson Lake. Extensive surveys 
into Yellowstone Park will be made to determine sources of geese migrat
ing through Jackson Hole. 

Periodic censuses of the post-reproductive population throughout 
the study area were taken during the period July 24-September 2, 1961. 
The maximum population occudred during late August when 733 individuals 
were counted. The major concentrations of geese occurred near the 
mouth of Berry Creek in the north end of Jackson Lake and in the Third 
Creek-Pilgrim Creek area near Jackson Lake Dam. These areas offered 
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large expanses of mud flats which were used by geese for feeding, 
loafing and roosting. 

Noticeable changes in the social structure of the population 
occurred. During late July, family groups predominated, and juvenile 
geese could usually be distinguished from older individuals. As the 
season progressed, family groups merged into larger units and juveniles 
could not be identified. 

A pre-hunting season census was taken October 19-20; 532 geese 
were observed. The more widely dispersed population encountered 
increased the difficulty of obtaining a complete count. Small numbers 
of geese were in areas open to public hunting; the observed harvest 
totaled five geese for the first two days of the goose season. 

Supported by the Wyoming Game and Fish Commission. 

The Alpine Insects of the Teton Range 
J. Gordon Edwards 

San Jose State College 
Project Number 105 

As a result of my activities on this research in 1960 I became 
familiar with many routes affording access to the trailless valleys, 
high passes, and major summits in Teton National Park, Wyoming. During 
that summer I also discovered that some of these alpine areas support 
a much richer insect fauna than do others at comparable elevations. 
These extremely favorable localities were kept in mind for more detailed 
taxonomic, biological and ecological studies in the future, if possible. 
This summer, therefore, many nights were spent in "high camps" in the 
highly favorable localities, including the head of Stewart Draw, Timber
line Lake, Alaska Basin, below Schoolroom Glacier, and high in Garnet 
Canyon. Evenings in camp were usually devoted to observations of 
insects on and near the snowfields and glaciers or on the barren slopes 
above tree-line in these great mountains. 

In late July a. "black-light" was carried up and used at night in 
an effort to attract alpine insects in large numbers. It was believed 
that if certain insects were really attracted toward the mountain-tops 
in response to the greater concentration of ultra-violet light there 
(as has been suggested) then they might be strongly attracted to the 
black-light at night. Unfortunately, this did not prove to be the case 
in the field tests above tree-line in the Tetons this summer. The 
light was operated one night at the head of Stewart Draw (10,000 feet), 
one night on the summit of Static Peak (11,294 feet), and a third night 
at Sunset Lake in Alaska Basin (9,700 feet). A few moths were attracted 
each night, but they were only the common kinds that abound at dusk 
above tree-line. These three attempts to lure alpine insects to "black 
light" seem to indicate that the method is not worthwhile, although 
further attempts under favorable conditions should be made before com
pletely rejecting it. It is a safe conclusion, however, that ultra-
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violet light is NOT the primary reason for congregations of certain 
insects at the summits of western mountains. 

During the days spent above tree-line, insects were collected 
during every available moment, and nearly 600 more alpine specimens 
were thereby obtained. Flies were the most prominent type of insects 
on the very summits of the mountains, with families Tachinidae and 
Syrphidae predominating. In the clear stream (not the milky one) just 
below Teton Glacier there were tremendous numbers of net-winged midge 
larvae (Diptera: Blepharoceridae) clinging to rocks in very swift water. 

Beetles were a little less abundant on the peaks, but members of 
families Carabidae, Elateridae, Cantharidae, Coccinellidae, and Dasyt
idae were nearly always collected on trips above 10,000 feet. Carabus 
taedatus (Carabidae) were collected on a cold, windy, moonlit night 
within 50 feet of the summit of Static Peak, and also occurred on the 
grassy hillside above Sunset Lake (in Alaska Basin) and above Snowdrift 
Lake in Avalanche Canyon. A single specimen of Amphizoa (Amphizoidae) 
was on floating driftwood at the foot of Delta Lake (9,000 feet elevation 
in glacier water). This is the second record known from the Tetons. 
Beneath a rock near Timberline Lake (10,000 feet) was a click beetle 
(Elateridae) with several dozen red mites clinging to it. Surrounding 
the infested elater were more than a dozen very tiny click-beetles of 
another genus that seemed to be feeding upon the predaceous mites and 
yet were themselves entirely free of mites. Tiny carabids, mostly 
genus Bembidion, were found beneath gravel and rocks in damp areas above 
11,000 feet on Buck Mountain and above 12,000 feet on The Grand. 

This summer there were amazing numbers of black assassin bugs 
(Reduviidae) under loose rocks on soil, above 10,000 feet, preying upon 
larvae and soft-bodied insects. Many were, still short-winged nymphs, 
indicating that they are true alpine residents, yet none were seen 
during the summer of 1960 in the same habitat. 

Hymenoptera were frequently observed on the high passes and peaks. 
Bumblebees abound on blooming flowers in the alpine meadows, and smaller 
bees and sphecoid wasps are also common there. Plastered beneath a rock 
at 10,100 feet were mud cells containing larvae and pupae of sphecoid 
wasps, and in one of these cells were the dried remains of several 
metallic green chalcid parasites. Leaf-cutting bees (Megachilidae) 
formed nests of leaves beneath loose slabs of rock, in soil, above 
10,000 feet on peaks above Togwotee Pass. 

Noteworthy butterfly records included a single velvety-black 
Erebia magdalena Strecker atop a 10,700-foot ridge west of Dartmouth 
Basin and a unicolorous dark brown Oeneis melissa Fabricius at the Eye 
of the Needle, above the Lower Saddle of the Grand (12,000 feet). Also, 
great numbers of Erebia callias Edwards were collected on a peak north 
of Togwotee Pass, about 20 miles east of the Tetons, yet this species 
was never seen at all in the Tetons. 
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This summer Dr. Elliott Maynard was also engaged in research work 
at the Jackson Hole Biological Research Station, studying Collembola 
(springtails). This afforded an excellent opportunity to investigate 
the alpine springtails of the Tetons, for he agreed to process samples 
of moss and dirt in his Berlese Funnels and identify the springtails 
extracted. From the samples collected above 10,500 feet he found at 
least seventeen kinds of Collembola, including seven species believed 
to be previously undescribed. Moss collected just below the summit of 
The Grand (at 13,700 feet) was devoid of springtails, but just four 
days later I returned during a violent rainstorm, collected wet moss 
from that same crack in the rock, and Dr. Maynard obtained more than 
100 Collembola from this second sample. Apparently these tiny insects 
retreat deep into the cracks during dry periods but quickly move into 
the moss as soon as it gets wet. 

Further details concerning these and many other alpine observations 
are now being prepared for future publication, but will gladly be made 
available to interested persons, upon request. 

Supported by the New York Zoological Society. 

Population Estimate of Brook Trout in the Third Creek Area 
James H. Enderson 

University of r!yoming 
Project Number 114 

This project was undertaken during July and August, 1961, to pro
vide supplementary data to previous studies of the Third Creek fishery 
and to provide additional data to that already collected for various 
brook trout populations in the Rocl~ Mountains. From July 28 to August 
28 the following data were collected. 

I. Population Estimate; Mark and Recapture Method 

Brook trout were electro-fished at Glade Creek, Teton County, 
marked by fin clipping and introduced into the largest beaver pond 
(Station III) on Third Creek. Additional fish were caught, marked, 
and introduced into the pond from lower Third Creek. A total of 103 
fish were introduced. 

Subsequently, the pond was fished by means of gill nets over a 
period of seven days. Gill nets used were: 1) 200ft. graduated mesh 
(3/4 in. to 2 in.), 2) 100ft. small mesh. The 200 foot net was set 
a total of five times, while the 100 foot small mesh net was used once. 
Gill netting was terminated when the catch became small; the last set 
took only eight trout. Total take of fish was 55 (20 marked, 35 un
marked). Initial calculations estimate the original population at 
180+ fish. In addition, over 100 Utah suckers were gill netted and 
removed. 

One 200 foot graduated gill net was placed in a pond (Station II) 
above the former in an effort to ascertain the nature of its fish popu
lation. Five broo~ tro~between 13 and 17 inches were taken, indicating 
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that its population is composed of old fish which are probably not 
reproducing. 

II. Rate of Exploitation 

Apparently the largest pond on Third Creek experienced very light 
fishing pressure during the latter part of the summer, 1961. A mailbox 
posted near the pond failed to record a single fisherman response. 
Less than 200 fish would not be expected to produce a high yield. 
During the three previous fishing seasons fishing pressure and success 
were apparently relatively greater. 

III. Age-Growth Determination 

Scale samples for age-growth analysis were taken from all fish 
native to Third Creek that were caught in the course of the mark and 
recapture program. These scales have yet to be analyzed. 

IV. Stomach Content Analysis 

Stomach samples were taken from all trout native to Third Creek 
that were taken during the gill netting. Contents of these stomachs 
were determined. Midge larvae, cladocerans, snails, and freshwater 
shrimp were present in greatest proportions. 

A complete analysis of data collected du~ing this study will be 
forthcoming. 

Supported by the New York Zoological Society. 

Comparative Ethology of Digger Wasps of the Subfamily Nyssoninae 
Howard E. Evans 

Harvard University 
Project Number 115 

This research is part of a long-term project in which it is hoped 
to make a detailed comparison of the behavior of as many species as 
possible of the subfamily Nyssoninae, in the hope of drawing deductions 
regarding the evolution of specific behavioral components in this com
plex. 

Bembix amoena is a species of particular interest, since it is 
structurally one of the more primitive members of the genus. This 
species is widely distributed west of the Rockies, occurring chiefly 
at moderate altitudes and in areas of bare, coarse, gravelly soil. 
I did not locate any colonies at Jackson Hole, but I found it nesting 
in many places in Yellowstone, all of them near areas of thermal activ
ity. Apparently the species finds the pulverized limestone and gey
serite around such areas particularly suitable for nestin~; possibly 
it is able to flourish at these altitudes {6800-7500 feet) because of 
the warming effect of the hot springs and geysers. 
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Host work was done on two large colonies near the south entrance 
of Yellowstone, 22 miles north of the Station. One colony was situated 
very close to some hot springs and was already well advanced in its 
nesting by mid-July. The other colony was some distance from thermal 
activity and was just beginning to nest in mid-July; this colony was 
still active in mid-August, although the other colony was by this time 
dormant. The species has only one generation a year at Yellowstone. 
Ocservations were made on mating, nest excavation, oviposition, pro
visioning, nest closure, and several other aspects of behavior. It is 
impossible to review all of these observations here, and in any case 
they are not overly meaningful except when compared with other species 
of this group. Suffice it to say that the most striking feature of the 
behavior proved to be the unusual amount of variation in such features 
as cell depth, presence or absence of a "false burrow", details of 
final closure, etc. Many features that are stereotyped in other species 
of Bembix seem in amoena to be highly plastic, and it is easy to imagine 
some of the fixed behavior patterns of other species as having evolved 
from aspects of the variable behavior of amoena. However, further study 
of the notes and specimens gathered will be necessary before any real 
conclusions can be dravm. 

Considerable attention was also directed toward a population of 
Steniolia obligua at and near the Station. This species clusters on 
vegetation, and a preliminary study was made of several clusters on 
Pinus, Helianthus, and Potentilla. The cluster on pine was found to 
contain 162 individuals (91 females, 71 males) when counted on July 19; 
thereafter the cluster declined steadily in numbers and came to contain 
a higher percentage of females, eventually all females. Some individ
uals in this cluster were found clustering up to a mile away (all were 
marked with fingernail polish when counted); also many unmarked indi
viduals eventually joined the cluster on pine. It appeared that the 
main function of the clusters is to bring the sexes together, for much 
mating occurs at the cluster in the late afternoon. Experiments are 
needed to determine what factors are involved in causing the wasps to 
cluster repeatedly on the same branch or the same plant. 

The females of Steniolia obligua nest in coarse, bare soil, often 
at some distance from the points of clustering. They tend to nest 
solitarily rather than in dense colonies like Bembix, but in suitable 
spots several females may nest rather close together. The nests are 
unicellular and very shallow, the cells being only 2-3 inches beneath 
the surface. Provisioning is progressive, and the prey consists 
entirely of bee-flies (Bombyliidae). A short motion picture was made 
of some aspects of the behavior of this species, and many still pic
tures were taken both of this species and Bembix amoena. 

In addition, brief studies were made of the nesting behavior of 
species of other genera of digger wasps, including Gorytes, 1fitela, 
Podalonia, Ammophila, Astata, Episyron, and Pompilus. Also, collecting 
was done at various points in order to determine the species of wasps 
present. In all, some 1,500 specimens were collected, and it is hoped 
eventually to identify these specimens and to prepare a preliminary 
list of the wasps of Jackson Hole, with ecological and ethological 
annotations. 

Supported by the National Science Foundation, G-17497• 
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Fungi Living in the Guts of Arthropods 
Robert rl. Lichtwardt 
University of Kansas 
Project Number 104 

The investigations conducted at the Station from June 20 to August 
2, 1961 were a continuation of studies initiated the previous summer on 
the Trichomycetes, a group of obligate commensal fungi that live, with 
the exception of one genus, in the digestive tract of various arthropods. 
A primary objective was to study in more detail some of the very inter
esting discoveries of the previous summer, particularly relating to the 
development of the fungal thalli, the structure of the peculiar append
ages found on some of the spores, and the phenomena of "sexuality" in 
these fungi. The major part of the work involved Trichomycetes associ
ated with Diptera larvae. 

No species of endocommensal Trichomycete has ever been cultured 
out side of its hos t. However , i t was poss i bl e, f or the first time, to 
follow various asexual and vegetative developmental stages of these 
fungi by mounting them in water and observing them over periods of hours 
or days. A phase contrast microscope aided considerably in studying the 
live, unstained material. Numerous photographs were taken to follow the 
growth precisely. 

Two processes were studied that in the literature are reported as 
sexual in nature. One involves the conjugation of thalli of species of 
Harpella and the other the formation of structures that resemble zygo
spores of the higher Phycomycetes. Both processes are of great signi
ficance in understanding the relationships of the Trichomycetes to 
other fungi. 

During the course of collecting material for the above studies 
several new and interesting finds were made. A new species of Harpella 
was discovered attached to the peritrophic membrane of a species of 
Simulium. Also, in the rectum of another species of Simulium was dis
covered a Paramoebidium, an interesting genus heretofore known only from 
Europe. A study was made of part of its development and the structure 
of the peculiar amoeboid cells that it produces. A new species (?) of 
Amoebidium was also found, attached to the anal gills of chironomid 
larvae. Amoebidium is the only genus of Trichomycetes that occurs out
side the digestive tract of its host. 

Additional new discoveries included a new member of the order 
Eccrinales in the hindgut of Gammarus lacustris lacustris, and other 
species of Eccrinales in mosquito larvae and a mayfly larva. In all, 
four of the five known orders of Trichomycetes occur in the Jackson 
Hole region. 

Preliminary attempts to culture the Paramoebidium and Amoebidium 
were not successful, due, in part, to the lack of appropriate equipment 
for this purpose. 
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During the summer, twenty collections were madeat ten different 
stations. Only a few of the infected hosts that were worked with have 
been identified at this time. Also, additional studies of the numerous 
slides prepared from the living fungus material are still needed. 

The successful summer's work has materially contributed to our 
Y~owledge of these little-knmv.n organisms and their relationships to 
their hosts. Nevertheless, many interesting problems still remain to 
be worked on, and the rich habitats of Jackson Hole will, undoubtedly 
reveal many other new forms of Trichomycetes. 

Supported by the National Science Foundation, G-14371. 

The Collembola or Springtail Insects of the High Altitude Areas 
of Yellowstone and Grand Teton National Parks 

Elliott A. Uaynard 
University of Rochester 

Project Number 111 

Extensive collecting of Collembola, perhaps the most intensive for 
any region of comparable size in the u.s., was carried out during the 
summer of 1961. The region involved encompassed Yellowstone and Grand 
Teton National Parks and certain adjacent areas of Teton and Shoshone 
National Forests. A new type of modified Eerlese funnel, involving a 
battery of 12 Buchner separatory funnels, was employed to extract the 
Collembola from such materials as soil, humus, moss, etc. This new 
apparatus proved hiGhly efficient for the purpose. Several hundred 
lots of material were collected and passed through the Berlese appar
atus. Extensive manual collecting, particularly sweeping vegetation, 
was also done. Emphasis was placed on the study of the Collembolous 
fauna of high altitude areas; collections were made at elevations 
ranging from about 6,500 to 13,700 feet. 

Invaluable assistance was rendered by two fellow investigators. 
Dr. J. Gordon Edwards provided about a dozen lots of material from 
mountain peaks ranging from 11,000 to 13,700 feet, with a yield of 
15 species of Collembola, including some new species. Dr. Kenneth 
Diem brought back from his various pack trips to remote regions more 
than fifty lots of material that yielded a great quantity of Collem
bola, including several new species. 

lluch of the final study of the material collected remains to be 
carried out during the coming winter. The completion of this work will 
be performed at the Southwestern Regional Laboratory of the American 
Museum of Natural History at Portal, Arizona. There, Collembola will 
be collected at the high elevations of the Chiricahua Mountains in 
Southeastern Arizona for a comparative study with . the Uyoming species. 

Although the study is still incomplete one fact is evident: Alti
tude as such is not a factor in determining the distribution of most 
species of Collembola; numerous species knovm from near sea level have 
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been taken in the high mountain regions. For example the Linnaean 
species Podura aguatica, of world-wide distribution, found commonly 
near sea level, was collected at elevations ranging from 6,500 to 
10,000 feet. 

Another interesting discovery was the almost complete absence of 
species of two of four subfamilies of the single family that consti
tutes the suborder Symphypleona, one of the two suborders of Collembola. 
Although numerous species of the other two subfamilies of this suborder 
were collected, only one species of the third subfamily and none of the 
fourth were discovere~ Altitude directly may not be the deterMining 
factor in this instance; a short period of warm summer temperatures 
may not permit completion of the life cycles of the species in these 
subfamilies, probably the most highly specialized members of the sub
order. Further investigation of this question seems warranted. 

A small amount of collecting was done in areas earlier scourged by 
forest fires. An interesting and important study would involve the 
determination of the rate of repopulation of such burned areas by the 
Collembola which constitute a major part of the fauna of the soil and 
play an important role in the breakdown of organic materials in the 
biological cycle of soil formation. 

Supported by The American Philosophical Society. 

Rodent Population Studies in Jackson Hole, Uyoming 
Norman c. Negus 

Tulane University 
Project Number 110 

Collections were made during a period of about a month during 
the summer. Results of these collections are not yet available. 

Stress as a Factor in Parasitism 
Glenn A. Noble 

California State Polytechnic College 
Project Number 103 

Research during the summer of 1961 was a continuation of a study 
which was started in June, 1959. The overall purpose was to investigate 
the relationships between stress on an animal and its parasites. This 
problem not only involves the internal environment of a host, which is 
the habitat of parasites, but also is related to population pressures 
and behavior. 

As in previous studies, the host animal was the Uinta ground 
squirrel, Citellus armatus. These animals were live-trapped, examined 
immediately for parasites to get a field count, taken to the laboratory, 
weighed and caged. They were fed dandelions in the morning and rabbit 
pellets in the afternoon. Uater was present at all times. Fifty-three 
squirrels were captured but a few soon died of unknown causes. 
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The operating unit was 20 cages each with two animals. Periodic
ally one animal from each cage \-:as stressed while the other was left 
as a control. The squirrels were plainly marked with fur dye and a 
record was kept of parasite population and animal weight. Stress con
sisted of placing the same half of the squirrels about every day in a 
large wooden box for approximately two hours. Here they would fight 
vigorously. Frequent examinations, using a standardized smear tech
nique, were made of fecal pellets to eet a protozoa count. Blood smears 
were made of each animal but only one vvas found to be infected with 
Trypanosoma. After 36 days of stressing, the stressed group was left 
alone while the original control group was stressed. This exchange of 
treatment lasted 11 days. 

The parasite counts indicated that coccidia decreased in numbers 
in the control animals as compared to the field count and increased 
sianificantly in these same animals when they were stressed later on in 
the summer. Coccidia in the original stressed group increased 260 
per cent in numbers as compared to the field count and when these ani
mals were released from stress the coccidial count decreased 30 per cent. 

Trichomonas showed a significant increase in numbers in both con
trols and stressed squirrels but, curiously, the increase was greater 
in the control group. This reaction illustrates that caging alone is 
an important stress factor. rn1en stressful conditions were reversed 
for the two groups, the Trichomonas count came down in both groups. 

Interpretation of the results will require considerable study. 
It appears, hovrever,that the stress of crowding and fighting favors 
parasitic infection. The increase in numbers of Trichomonas in both 
groups of squirrels when they were placed in the stress box leads to 
this conclusion. The pronounced increase in coccidial oocysts in the 
original stressed animals and subsequent decrease when the squirrels 
were removed from stress is also highly suggestive. Some of the 
increase in parasite number might be due to greater opportunity for 
transfer of organisms under crowded conditions. The stress box, 
however, was kept thoroughly dry and clean between stress sessions so 
opportunity for coccidial oocysts to mature was negligible. 

Further work is planned which should clarify the relationships 
between these protozoa and the squirrels and includes a study of 
intestinal worms and blood parasites. 

Assisted by IJrs. Glenn Noble. 
Supported by National Institutes of Health Grant E-2681. 
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Ontogenesis of Secretion in the Skin of the Tiger Salamander 
Paul B. Roofe 

University of Kansas 
Project Number 116 

One hundred ten larvae of Amblystoma tigrinum melanosticum were 
used to determine the approximate stage at which time the skin glands 
of the tiger salamander start secreting. It was determined that the 
serous glands (poison-venom) do not secrete upon stimulation either 
11aturally or artificially until the animals are in the very last 
stages of metamorphosis. Shortly after metamorphosis there is a. pro
fuse secretion of the poison glands as well as some increase of mucous 
secretion upon stimulation. The poison glands a.re chiefly located in 
the dorsal two thirds of the body skin whereas the mucous glands are 
on the ventral one third. The chief stimulus was an electrical shock 
of three volts, with a frequency pulse of twenty per second, a duration 
of ten milliseconds. Poison glands are more effective on the predator 
in those animals that are non-aquatic. This is nature 1 s way of pro
tecting the metamorphosed tiger salamander. The poison glands are 
three times the size of a mucous gland; each possesses a blood capil
lary ring (net). 

Supported by the National Institutes of Health. 

SEMINARS 

Seminars were held each Thursday evening at 7:30P.M. in the home 
of the Director. They were well attended by Research Station personnel, 
Student Conservation Program students, and other biologists who hap
pened t .o be in the area at the time. The number of biologists attending 
varied from 40 to 50. This was more than the facilities would accommo
date except by some standing or sitting on the floor. 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. Each 
seminar was followed by an informal period of discussion and refresh
ments. 

The following is a list of the seminars presented. 

Kenneth B. Armitage and Brad House - Research in the Antarctic. 
Robert TI. Lichtwardt - Evolution of Fungi. 
Elliott A. Maynard - Evolution of Insects. 
Glenn A. Noble - Stress as a Factor in Parasitism. 
Norman C. Negus -Population Dynamics of Rodents. 
J. Gordon Edwards -Ecology of High Altitude Insects. 
Howard E. Evans - Comparative Ethology of Digger Wasps. 
Nargaret Altmann - Social Roles in Animal Groups. 
Kenneth L. Diem - Plant and Animal Distribution as Affected by 

Geological Formations. 
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All of the seminars this year were excellent in quality, eliciting 
discussion and critical evaluation. The research workers presenting 
the papers as well as those listening profited not only from the reports 
but from the discussions which followed. The group this year was prob
ably the most enthusiastic and stimulating we have had this far. 

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. These together with 
publications of the Grand Teton National Park and the Forest Service 
are made available to investigators. 

Duplicate copies or summaries of all reports of research workers 
are 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 reprints of publications which we have available on 
research conducted at the Station is included as an appendix to this 
report. 

COOPERATION UITH OTHER AGENCIES AND INDIVIDUALS 

Participation in the Jackson Hole Cooperative Elk Studies was con
tinued during 1960 and 1961. Dr .• Kenneth L. Diem spoke on "The Role of 
Research in Studying the Jackson Hole Elk and Its Habitat" at the Jan
uary public meeting held in Jackson. He also participated in one aerial 
survey in June, conducted by Grand Teton National Park in cooperation 
with Teton National Forest, concerning the movement of elk from winter 
to summer ranges. In July with other members of the technical committee, 
Dr. Diem took part in a four day horseback tour of the elk summer 
ranges. 

The pocket gopher study initiated under the direction of Dr. Ken
neth Diem and Dr. Garth Kennington is being conducted on vital summer 
ranges for the Jackson Hole elk herd. Cooperation in this project was 
outstanding from Mr. Robert Bendt, Grand Teton National Park; Mr .• 
Robert Casebeer, Teton National Forest; Mr. Dale Nuss, Yellowstone 
National Park; Dr. David Love, u.s. Geological Survey; and numerous 
other personnel of Grand Teton National Park, Teton National Forest, 
and Yellowstone National Park. Their helpful assistance and advice 
were invaluable in the preliminary stages of this project. 

On several occasions Park Service representatives contacted 
research workers at the Station for information useful to them in 
connection with the Park Service duties. Individuals and private 
corporations also requested and received advice on biological problems 
from specialists at the Station. As examples of some of the types of 
problems with which the Biological Research Station assisted are the 
following: 
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1. A critical fisheries problem involving the death of large 
numbers of fish in Two Ocean Lake. Station personnel helped with the 
study on the Lake and the identification of the parasites and fungus 
responsible for the disease. 

2. 
by ants. 

Infestation of cabins of the Jackson Lake Lodge corporation 
Control measures were suggested. 

3. Recommendations were made to several individuals concerning 
the problem of controlling bats infesting buildings in the region. 

4. Advice was given with respect to factors responsible for 
the failure of individual fisheries within the area. 

Other examples could be cited. 

As in previous summers the Station had many visits by scientists 
and other individuals interested in the Station. We were indeed for
tunate last year to have a visit by Dr. and lmrs. Fairfield Osborn. 
Dr. Osborn is President of the New York Zoological Society, which 
cooperates so effectively with the University of Wyoming in the oper
ation of the Station. He discussed with the Director and individual 
research workers many of the problems of the Station and gave valuable 
advice for the improvement of our operation. 

b~y scientists came for special consultation with investigators 
at the Station. We always encourage such visitations and profit much 
from them. No attempt will be made to list the eminent scientists 
who visited us. 

COOPERATION WITH THE PARK SERVICE IN DEVELOPMENT 
OF A PLAN OF RESEARCH IN NATIONAL PARKS 

ltt. Howard R. Stagner, Chief Naturalist of the National Park 
Service, corresponded with the Jackson Hole Biological Research Station 
for assistance in developing a research program for National Parks and 
more specifically for Grand Teton National Park. This was undertaken 
in connection with a projected expansion of research within National 
Parks. Discussions were held at the Biological Research Station and 
at Grand Teton National Park Headquarters with 1tt. Stagner, Superin
tendent Bill, Assistant Superintendent Moore, Biologist Robert Bendt 
and others concerning this program. At the suggestion of Mr. Stagner 
and the administrators of Grand Teton National Park, the Director of 
the Biological Research Station with the assistance of Dr. Kenneth L. 
Diem, Professor of Zoology and Game Management at the University of 
Wyoming, the investigators at the Station, and Dr. David Love of the 
u.s.G.s., prepared a report which was submitted to the Superintendent 
of Grand Teton National Park. This report outlines some of the major 
research problems which might be undertaken. Because of the perti
nence of this information to the development of the research program 
of the Biological Research Station as well as Grand Teton National 
Park, it is being presented in full below. 
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Suggestions for Developing a Plan of Research for 
Grand Teton National Park 

Introduction 

An organized research program, keeping in mind the basic purposes 
of the Grand Teton National Park, will be of tremendous importance to 
efficient and effective operation of the Park. Far too little factual 
information has been available as a basis for developments within the 
Park. Projects which the Park Service should be interested in might be 
considered under two major heads, (1) those in which there is an immed
iate need for information of a specific nature to help determine plans 
and policies of the Park, and (2) long range projects which will develop 
a backlog of information available for the use of the Park and all 
other agencies and individuals who may have need for it in connection 
with future research projects and application to problems which arise. 
Successful management including the conservation of the natural re
sources within the area as well as the utilization of these resources 
for recreation requires facts. These facts can be obtained only 
through an effective program of research. Not only will such a re
search program contribute to the preservation of the natural environ
ment but will furnish effective background for the use of these re
sources by the public for their enjoyment and education. 

In addition Grand Teton National Park also furnishes excellent 
opportunity for the development of research projects of wide scientific 
value. As one aspect of research in the national parks, a very signi
ficant practical contribution can be made in the evaluation of manage
ment programs involving human welfare. For example, plant and animal 
populations in the parks generally have not been exposed to chemical 
herbicide and pesticide controls and for this reason are of signifi
cant comparative value. 

An overall plan of research needs to be developed so that the indi
vidual research projects can be set up in such a way as to make a 
direct contribution to this plan. Such a plan should constantly keep 
in mind the basic policies of the Park. It should include studies of 
the preservation of the natural areas, the development of an effective 
interpretive program and the effective administration of the park for 
public use. This plan of research might well include the following 
major subdivisions--biological, geological, and archeological. While 
the Biological Research Station has emphasized the first of these major 
subdivisions, the other major subdivisions have been included where 
they could be effectively integrated with the biological research 
program. 

Biological 
Taxonomy and Distribution 

A fundamental part of almost all biological research is the col
lection and identification of all kinds of animals and plants. It is 
here suggested that identification of the flora and fauna of each of 
our National Parks be encouraged at the earliest opportunity. All 
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subsequent studies, i.e. ecology, physiology, ethology, wildlife con
servation, management of fish, game, and plant life in the Parks, will 
utilize the information provided by these identification studies. Much 
work concerned with this subject has already been completed by research 
workers at the Biological Research Station and others, but there is 
indeed much more work to be done. 

As a result of the activities of Grand Teton National Park biolo
gists and the research workers at the Station, an extensive plant col
lection has been made and is now available for use at the Grand Teton 
National Park Headquarters. In its present state, it is of particular 
value for identification of plants within the area. Much additional 
work needs to be done on the distribution of the plants within the Parks. 
Noteworthy among the published research projects are those of John F. 
Reed on the vegetation of the Uildlife Range and Biological Station 
areas, and John and Frank Craighead on mapping and general distribution 
of the plants in the same areas. Other distribution studies either 
published or in progress include the work of Alan A. Deetle 9 Charles c. 
Laing, and others. 

Much work has been completed and published data is available on 
the fauna of the area. Only very limited studies of invertebrates have 
been made including certain groups of insects, spiders and molluscs. 
Vertebrate studies have emphasized the economically important game 
animals. To obtain a realistic perspective of the animal communities 
in the Parks intensive studies need to determine relative abundance, 
geographical and seasonal distributions, and life histories of all 
invertebrate and vertebrate animal forms. 

Ecology and Behavior 

A definite program of ecological research should be initiated 
which would be organized with respect to (1) relations between indi
viduals of the same species, and (2) relations between different 
species of both plants and animals. Such studies should also include 
the influences exerted by one type of man's use as related to other 
types of man's uses and man's use as related to the flora and fauna 
of the Parks. 

Of immediate application would be ecological investigations 
relating to proposed locations of highways, campgrounds, trails, 
picnic areas, boating facilities and activities, visitor centers, etc. 
Information from such investigations would provide Park management the 
opportunity to more accurately evaluate all proposals with respect to: 

1. Influence of land drainage associated with highway projects 
on the water tables and on plant and animal life of the area. 

2. Disturbance influence of locating campgrounds, highways, 
horse trails, picnic areas, boating facilities etc. in 
areas of great natural beauty, unique plant and animal 
populations, areas subject to excessive soil erosion, 
areas where sanitation disposal may be destructive to 
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native flora and fauna, etc. Examples of research now in 
progress on such topics are those projects at Lake Solitude 
and Swan Lake. 

3. Influence of plant diseases and pests in choosing campgrounds, 
visitor center locations, picnic areas, etc. where these 
diseases and pests, i·~· rusts, blights, leaf miners, budworm 
etc. may destroy the majority of trees in the foreaoing 
areas. Specifically, a study of the aspen area east of 
Signal liountain may determine reasons for size, longevity, 
and resistance to blights. 

4. Influence of motorboats on colonial nesting birds, i.e. white 
pelicans and resting and feeding areas occupied by-populations 
of trumpeter swans, sandhill cranes and waterfowl. 

5. Influence of water fluctuations on fish, birds, vegetation 
and other organisms within the drainages of Jackson Lake. 

The significance of the big game species within the area empha
sizes the need for studies in'Volving influences of soils, vegetation, 
insects, parasites, rodents, land use, etc. within a specific species 
or between various species. Excessive expansion of one species numbers 
may well cause the complete extinction of other species, i.e. the in
creased elk numbers in the Lamar Valley of Yellowstone and the decima
tion of the moose, beaver, and white-tailed deer in the same area. 
The future of Park mountain sheep populations involves similar competi
tion problems. Studies of various ecosystems, i.e. willow habitat, 
could contribute valuable wildlife management information for sustain
ing these game animals. 

The same thoughts may be expressed with respect to the fisheries 
resources. The ecology of the native cutthroat trout in the Snake 
River is of major importance in the face of mounting pressure to 
increase fish propagation to meet the growing numbers of fishermen. 

The Grand Teton Park furnishes a unique opportunity for·the study 
of the physiology of plants and animals at different altitudes with 
respect to influences of basic metabolism requirements as related to 
available food and water; effects of light on physiologic responses, 
behavior, morphology, etc.; effects of radiation at high altitudes 
with respect to development in organisms of special resistance to 
radiation, protective materials associated with high altitude organ
isms, etc. All of this information is basic for understanding the 
methods of adaptation and the requirements for survival with plants 
and animals. 

Information concerning the behavior of many animals in the area 
is of great significance to proper management practices as well as to 
the contribution these animals will make or do make to public enjoyment. 
Many important studies on animal behavior have already been made. 
Noteworthy among these are the studies by Margaret Altmann on elk, 
R. H. Denniston on moose, and Kenneth Armitage on marmots. The present 
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cooperative elk study presents an excellent example of ways in which 
ecological, taxonomic, and behavioristic information all correlate 
in a pattern of research of significance in connection with the devel
opment of a management plan for elk. 

The identification of wood types in ancient stumps now above 
timberline, and determination of age of these stumps by carbon 14 
dating would assist in determining the post-glacial and pre-Recent 
altithermal time and information useful in plotting climatic mega
cycles. 

Archeological 

A study of artifacts along the shore and near Jackson Lake, in
cluding the Lawrence, Nelson, Stewart and other collections from this 
area, as well as the material in possession of the Park Service would 
contribute to knowledge of early cultures of the Park. A study of 
the travois trails and migration routes, with special reference to 
the Conant Pass route around the north end of the Tetons would provide 
more knowledge of Indian use of Jackson Hole. Such studies will make 
available to the public artifacts which are now largely available only 
in private collections. 

Geological 

Significant in the interpretation of climate and environment 
existing during Pliocene time, and determination as to whether any 
part of the ancestral Tetons was present at that time would be an 
extensive collection and study of Pliocene mollusks, ostracods, dia
toms, pollen, and vertebrate fossils from the Teewinot and possibly 
younger formations. This should be considered a long-range study by 
several people, perhaps a specialist in each of the forms. Material 
is abundant and well-preserved. 

Valuable information for the interpretation of the volcanic 
history of both Teton and Yellowstone Parks may be obtained from 
petrographic and geochemical study of Miocene and Pliocene volcanic 
rocks in the Pilgrim Creek area. The Miocene rocks comprise the 
thickest (7,000 feet) nonmarine sequence of that age anywhere in 
North America. They are mafic and derived from local vents in and 
adjacent to Grand Teton National Park. In contrast, the Pliocene 
rocks are felsic in composition, .are about 1,000 feet thick, and 
represent a completely different volcanic cycle. 

A study of the Mississippian and Pennsylvanian faunas of the 
Berry Creek area in the northern part of the Teton Range will be of 
regional significance, for they will aid the comparison of faunas from 
other parts of the Rocky Mountain region. The faunas, consisting 
chiefly of marina brachiopods, are unusually prolific and well-pre
served in this area and warrant extensive collecting. 

Establish monument control points for determination of downward 
movement of valley floor as related to reclamation projects planned 
for outside Teton Park but which may adversely influence the natural 
values of the Park. 
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STUDENT CONSERVATION PROGRAM 

Two students from the Student Conservation Program of the National 
Park Service were assigned to the Research Station for eight weeks. 
These students worked under the supervision of investigators at the 
Station. They were Walter F. Brown and Floyd R. Sandford. Their 
principal project was under the direct supervision of Dr. Kenneth L. 
Diem. For details of this research work see the project summary in 
this report entitled, "Some Aspects of Plant and Animal Distribution 
as Affected by Geologic Formations." These boys prepared a very excel
lent detailed report of their research activities for the summer. 
In addition, both boys were given an opportunity to observe the 
research work of each principal investigator at the Station. Both Mr. 
Sandford and Mr. Brown were very helpful in connection with studies in 
fisheries biology and limnology. 

In the opinion of the investigators at the Station as well as the 
Conservation students, the program this year was highly successful. 
All of the research workers felt that the students had profited very 
greatly from the research experience, and both boys expressed satis
faction with the opportunity which was provided. They ade a very 
worthwhile contribution to the activities of the Station, helping out 
materially with a number of important research projects. 

Other activities were provided by the Research Station for the 
Student Conservation Program group. One of these was an initial 
orientation program for the six students in the group living at 
95 Ranch and the two students at the Research Station. The orienta
tion program consisted of a general meeting which dealt with the 
function of the Research Station, some interesting aspects of the 
ecology of the area, and an attempt to acquaint the students with 
the more interesting common animals and plants of the area. In 
addition each student was given an opportunity to observe the research 
work of the principal investigators and to discuss these projects with 
them informally. The students attended the regular weekly seminars 
and in other ways participated in the activities of the Station. One 
of the important aspects of the activities of the Research Station in 
connection with the Student Conservation Program was to emphasize the 
importance of research in connection with conservation. 

This seems to be a very worthwhile program and should be continued. 
The Director of the Station cooperated with Miss Lindy Hill, super
visor at 95 Ranch, and with l~s. Elizabeth C. Titus in the organization 
of this cooperative program. 
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FINANCIAL REPORT 
1960-1961 

November 1, 1960 - June 30, 1961 

~ Budgeted Expended 

Research Projects -41 807.00 1il 807.00 
Part-time Assistants 8oo.oo 800.00 
Equipment 767.53 692.07 
Supplies 564.19 36.96 
Contractual 971.19 69.31 
Travel 376.40 107.56 
Fixed Charges 36.00 36.00 
Extraordinary Expense 58.84 

;;.;4,381.15 :132,548.90 

July 1, 1961 - November 15, 1961 

Item Budgeted* Expended -
Research Projects •!i 837.00 ~ 837.00 
Part-time Assistants 1,600.00 1,400.00 
Equipment 2,829.46 1,583.85 
Supplies 1,127.23 455.69 
Contractual 1,744.88 419.83 
Travel 484.40 128.00 
Fixed Charges 36.00 
Extraordinary Expense 133.84 31.06 

·:.i8' 792.81 ;i.;4,855.43 

Carried OVer To 
Next Year's Budget 

•IJ 

75-46 
527.23 
901.88 
262.40 

58.84 
~1,825.81 

Unexpended 

~ 200.00 
1,245.61 

671.54 
1,325.05 

356.40 
36.00 

102.78 

~3,937.38 

*Includes money carried over from previous year, therefore, does not 
indicate amounts appropriated for one year. 
Rent received in the amount of ~;690.00 was placed in the General Fund 
of the University. 
The New York Zoological Society contributed .),.500 toward the Director's 
salary in the form of an honorarium. 
Grants-in-aid in the amount of ~1,800 were given by the New York 
Zoological Society. 
National Institutes of Health grant- ~:;2,122.00 
National Park Service and Olympic Natural History Association supplied 
~800.00 to support two students doing research under the Student Con
servation Program at the Station. 
Other projects not included here were supported by grants from various 
sources as indicat$d after project summaries. 
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JACKSON HOLE BIOLOGICAL RESEARCH STATION 

University of \7yoming 
and 

New York Zoological Society 

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

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

1952 Social behavior of elk, Cervus canadensis nelsoni, in 
the Jackson Hole area of ~yoming, 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 Uildl. 
I.Igt., 20(4):464. i7ith Richard D. Taber and Anton de Vos. 

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

Social integration of the moose calf. Animal Behaviour, 
Vol. VI, Nos. 3 & 4, PP• 155-159· 

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

1960 Tlooae runs from Sandhill Crane. J. of :Manunal., 41(4):525. 

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

1961 "Teen-age" problems in the wilderness. Animal Kin8'dom, 
64(2):41-44. 

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

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

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

:Bangham, Ralph 
1951 Parasites of fish in the Upper Snake River drainage and in 

Yellowstone Lake, Uyoming .. Zoologica, 36 (III). 
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:Bangham, Ralph 
1953 Studies on monogenetic trematodes: Dactylogyridae from 

Alaska, ~isconsin and Tiyomine. Am. Mid. Nat., 50(1):206-217. 
Published by John D. Mizelle and Francis 0. \!ebb using 
:Ba.ngham's material. 

aypoca.ryophyllaeus gilae n. sp. (Cestoda: Caryophyllaeidae) 
from the Utah chub, Gila atraria., in Wyoming. Proc. Helm. 
Soc. Uash., 20(2):113=!17. Published by Jacob H. Fischtha.l 
using Ban~ham's material. 

Baxter, John \7. 
1960 Aquatic Eyphomycetes from Tiyoming. Mycologia, 52(4):654-655· 

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

region of Wyoming. Uyoming Range 1~nagement Issue No. 104. 
(Mimeographed.) 

1960 A Study of Sagebrush. Bulletin )68, University of Wyoming 
Agricultural Experiment Station, June. 

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

Beetle, Dorothy E. 
1956 Habitats of terrestrial Mollusca in Jackson Hole, tryoming. 

Jour. Colo.-ITyo. Acad. Sci., 55(8):4). 

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

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

A checklist of Uyoming recent mollusca. Sterkiana, No. ). 

Bliss, 1. 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 herpetofa.una of the Grand 
Teton-Jackson Hole area of ~yoming. Copeia, 3:170-174. 

Trapping technique for aquatic salamanders. Herpetologica, 
8:183. 

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

N. Y. Zool. Soc. and the Conservation Found. July {booklet) 

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

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

Craighead, Frank c. and John J. Craighead 
1949 Nesting Canada geese on the Upper Snake River. Jour. ~ildl. 

Mgt., 13(1):51-64. 

1950 The ecology of raptor predation. Trans. 15th No. Amer. 
Wildl. Cont., 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 
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