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PHYSICAL FACILITIES 

The most significant addition to the equipment and construction 
included: 

1. Installation of cabinet space and bookshelves near all the tables 
in the large zoology laboratory. This made it possible to move a lot of 
the material and equipment from the tables, thus providing larger working 
area for the researchers. These cases were installed not only on the walls 
of the laboratory adjacent to the side tables but also on the center tables 
where no storage space had been provided previously. 

2. The small darkroom, which has been used for storage and part of 
the library, was remodeled to provide stacks for all of the library. 
Previously part of the periodicals and books were housed in the botany 
laboratory and part in the zoology laboratory. This also increased the 
working space in the botany laboratory. All of the library periodicals 
and books were rearranged and properly organized and labeled for rea~ 
accessibility. 

3. Metal clothes closet cabinets and metal cupboards were provided 
for each of the cabins with the exception of Numbers 7 and 9 and the 
director's house, which alrea~ had fairly adequate storage facilities. 

4. The floors in all cabins as well as laboratories were cleaned 
and treated except in two cabins with floors which could not be treated 
because of their age. These will be painted next summer. 

5. One half of the shop was equipped with shelves and animal cages 
as a vivarium for use by researchers working on small mammals. 

6. A new herbarium case was purchased for the use of the Station, 
and through arrangements with the Park Service the entire Station herbarium 
has been combined temporarily with the herbarium at Park Headquarters where 
suitable space is available. This, we believe, will provide a much better 
herbarium for both the Research Station and Grand Teton National Park. 
This arrangement will also mean that the herbarium will be made available 
the year round instead of just during the summer season. 

The problem of sewage disposal still remains an acute one, and 
although no major difficulty was encountered during the past summer, as 
soon as funds are available a new septic tank will be installed. 

A new highw~ was completed by the Park Service which at one point 
is within 50 yards of the enclosed Station area. Also, a new telephone 
line was installed which passes right through the Station grounds. 
Previously the Station was approximately a mile away from any major highway 
and the telephone lines were quite some distance away. These changes were 
part of a Mission 66 program in the Park, and although they are not desir
able changes from our point of view, only time will tell whether or not 
they constitute any real impairment of the effectiveness of research 
operations at the Station. 
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The Station is in serious need of two improvement~: 

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. 

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

SUMMARIES OF RESEARCH PROJECTS CARRIED OUT IN 1960 

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

Work was continued on this project during the summer and early fall. 
A report on this summer's research is not available at the present time, 
but will be completed in December and will be on file with the reports of 
other research workers. 

Assisted by John Ackerman, Kenyon College, Gambier, Ohio. 
Supported by Grant No. M2599 from the National Institute of Mental Health. 

Factors Affecting the Ecology of the Teton National Forest 
Alan A. Beetle, David Clarke and James Hicks 

University of Wyoming 
Project Number 85 

Five field seasons have been spent in the Jackson Hole region. 
Teton County, as a political boundary, does not exactly define the 
natural floristic area. Since there is little or no endemism among 
the plants of Teton County, other criteria must be sought for defining 
the boundaries of the Teton County flora as a unit. To do this, it 
seems most satisfactory to fall back upon geology and take the area 
which was so affected by the events of the Pleistocene that they are 
still reflected in the patterns of the vegetation. 

This area of floristics which is peculiar to Teton County fades 
northward into the stable forest of Yellowstone National Park, includes 
all of the Teton Range, and the glaciated floor of Jackson Hole, as well 
as adjacent drainages of the Buffalo, Gros Ventre, and Hoback Rivers. 
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The Teton flora, thus defined, is characterized by lack of endemism, 
the occupancy of immature, generally shallow soils of recent origin, 
accentuated patterns of primary succession, and frequently changing 
faciations reflecting changes in geology, soil, topography, macro
climate, microclimate, and fire. The vegetation is varied, characterized 
by an exceedingly high number of dominants, and the percent of ground 
cover is, for the rainfall belt, very low. 

Supported by grant from Wyoming Natural Resources Board to Wyoming 
Agricultural Experiment Station. 

Land and Freshwater Mollusks of Jackson Hole 
Dorothy E. Beetle 
Laramie, Wyoming 

Project Number 72 

Observations of the molluscan population of five ponds were con
ducted during the summer of 1960. Four of the ponds, Colter Bay, 
Jackson Dam, Pacific Creek No. 1 and 2 lie in the lodgepole forest. 
The fifth, Gros Ventre, is out on the plain along the Gros Ventre River. 
They are closed drainage basins, filled to a depth of a few feet by the 
spring runoff and underground seepage. 

Colter Bay pond is surrounded by a sedge-grass ring and an outer 
fringe of aspen. The water surface is open except for a few emergent 
aquatics as Conium maculatum. The pH is 7.1. The dis.solved salt content 
must be very low for the shells of the snails are fragile and thin, 
crushing easily. The basin lies in a morainal deposit, the bottom con
sisting of coarse gravel and silt. At its greatest extent the pond 
measures 106 by 60 yards and has a depth of 4t feet. 

On July 2 this pond contained a rather abundant population of 
~ymnaea jacksonensis and Sphaerium lacustre ryckholti. Five shells 
of Promenetus exacuans were found. No living material of this species 
was seen all summer, although a few shells were found in each survey. 
Measurements of the rate of growth of the shells was continued with each 
observation. 

By August 27 the pond had shrunk to a small central area not exceed
ing one half foot in depth except for two tiny depressions. Where the 
water had receded carpets of Mentha arvensis were blooming. Most of the 
snails and clams were dead, their shells littering the area. A tiny 
island near the northeast edge of the pond protects that shore from the 
prevailing west wind off Jackson Lake. In its shelter the greatest 
quantities of snails were always congregated, and on this date the only 
living animals were to be found here. 
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No snails were found burrowing beneath the gravel. Perhaps this 
substrate was too difficult for them to penetrate. Newly laid eggs 
were deposited on the gravel and under sticks and decaying vegetation. 
A verbal report from a ranger stated that Colter Bay Pond had not dried 
in the past 14 years. The mollusks are probably able to overwinter as 
eggs or adults frozen in the ice. In the vicinity of Laramie, species 
of Physa and Lymnaea have been found frozen in the ice. The animals 
became active as soon as the ice thawed, crawling on the ice and feeding 
in the muck. 

Irrigation demands on Jackson Lake at the end of August caused the 
lake level to be lowered considerably. By mid-September the pond had 
dried completely, according to a communication from Dr. Altmann. 

Immediately south of the Jackson Lake Dam and on the moraine is a 
pond approximately one third the size of Colter Bay Pond. The basin is 
steep sided and is filled mainly by seepage from Jackson Lake. It is 
located in the lodgepole pine, but in 1950 had a stand of aspen around it. 
By 1960 the aspen bad nearly died out. Grasses, shrubs and some cattails 
lined the sides. Nupha polysepalum covered a large part of the water sur
face. The pH is 1.0. The bottom is composed of coarse gravel and silt. 
Maximum depth of the water is four feet. Although conditions in the 
Jackson Dam Pond appear so similar to those of Colter Bay, different 
species of fairy shrimp, caddis fly larvae, and other insect nymphs 
were present. This pond lacks the back swimmers, diving beetles, tiger 
salamanders present at Colter Bay. Only one fresh water sponge was found. 

In 1950 ~ymnaea palustris wyomingensis and Sphaerium lacustre 
ryckholti were collected in this pond. In 1954 Planorbula christyi 
was established as a large population in competition with the L[mnaea. 
This is the southernmost record for Planorbula. In 1960 the three species 
were living in the pond in approximately equal numbers. For reasons not 
understood all of the shells are badly eroded; the tips of the spires are 
completely gone in the largest specimens. Toward the end of August, the 
pond, which occupied a smaller area than it had in 1954, shrank still 
further. Only a few snails were active at that time. 

Two ponds occupy adjacent hollows in the Pacific Creek drainage. 
Although neither has a surface flow, probably there is some underground 
water flow. Pacific Creek No. 1 is the smaller of the ponds, being 
approximately 100 by 250 yards at its greatest extent. Willow clumps, 
about whose bases thick cushions of moss are matted, are spotted around 
the perimeter. Interior to these is a wide ring of sedge. The water is 
completely covered by Menyanthes trifoliata so that seen from the hill 
the pond presents the appearance of a meadow. Maximum water depth does 
not exceed two feet. The pH was not recorded, but the presence of a 
thick tan colloidal precipitate suggests an acid tendency. 

On July 5 Helisoma subjectum disjunctum in fair numbers was browsing 
on the stems of Menyanthes and the bottom. Many water spiders, and a few 
diving beetles and insect nymphs were noticed. In the moss at the edge 
of the pond Gyraulus parvus, Promenetus exacuans, Armiger crista, Valvata 
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lewisii, and Pisidium casertanum were found. Valvata is usually found in 
running water, and its appearance was not expected here. 

The date of July 25 found the surface water nearly gone. One half 
to one foot of water remained in a small central area. The substrate was 
very wet, with the water just below a thin surface crust. The snails 
had retreated under the crust. Although the water had receded from the 
area, the fresh water snails in the damp moss were still active. They 
were never found out in the pond proper. Reexamination of the pond on 
August 13 showed no surface water visible. The pond bottom was now a 
quaking surface that could support the weight of a person. The Helisoma 
had entered aestivation and was concentrated at a depth of one half foot 
in the mat of roots and ooze. The mollusks in the moss were dead, but a 
land snail, Vertigo modesta was present. 

Rain the 14-16 of August dampened the surface and built up small 
puddles. Vfuile this caused a renewal of activity among the land snails, 
it did not affect the freshwater forms. When Pacific Creek No. 1 was 
last visited August 26, the pond bottom was firm, and was beginning to 
display minor cracks. One inch under the surface the ground was still 
moist. 

Pacific Creek No. 2, the largest of the ponds, has a shallow flat 
basin. At the lower end it overflows across a meadow and into a large 
aspen grove at the height of the spring runoff. This pond has a wide 
ring of aspen around it and an inner ring of willows, grasses and sedges. 
An island supports a tangled growth of willow, alder and sedge. Emergent 
aquatics as Conium maculatum and sedge form a cover to give the pond a 
meadow-like appearance. That this pond was once much deeper is shown by 
a long deserted beaver lodge. On the 5th of July water was standing 
li feet deep under the aspen. Dead shells of Helisoma subjectum disjunctum 
and Lymnaea palustris were scattered abundantly about the meadow to mark 
the furthest advance of the water. Where the water still covered the 
meadow, plants characteristic of damp areas were commencing their 
growth. In addition to the large populations of Helisoma and Lymnaea, 
a few Aplexa hypnorum, Promenetus exacuans, and Sphaerium lacustre 
ryckholti were observed. 

The pH tested at 8.0. The pond bottom consisted of a black mud. 
The water had shrunk to one third of its former size, and was only a 
foot deep by the 26th of July. Under the aspen that had stood in water 
there was almost no plant life other than the shrub, Rosa woodsii. 
The meadow was now in full bloom and small frogs were abundant. Live 
specimens of Aplexa and eggs were found under gunny sacks in the meadow. 
A few immature P~ysa had appeared along the shore. This pond was dr,y by 
August 13. Three small spots devoid of vegetation exhibited mud cracks 
one inch deep. Two to three inches under the surface, the soil was 
still moist. Helisoma and bvmnaea had burrowed to this depth. A visit 
on the 26th of August found the pond bottom dry six inches below the 
surface. 
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The Gras Ventre pond, one of a chain of ponds on the plain along 
the Gros Ventre River, probably receives water by seepage. It is no 
more than four feet deep. The water is saline and has a pH of 7.8. 
On the salt encrusted flats surrounding it, a sparse growth of salt 
tolerant plants occurs. 

A high population of ~vmnaea palustris, as well as one of the tiger 
salamander, Amblystoma tigris, was present in the pond. The Lymnaea 
crawling along the water's edge were so numerous that the opening of the 
pneumostomes was audible as a stea4y clicking. Five individuals of 
Aplexa Ezpnorum were seen. This pond was not revisited. A flight over 
it the last week of August showed the pond still containing water, and 
it is doubtful that it would dry because of its proximity to the river. 

In response to the drought that existed, land snails in the Jackson 
Hole area began aestivation the last week in June. Eggs deposited in the 
upper leaf layers became desiccated. On August 14 rain began and con
tinued intermitten~ly for three days. The ground was still dry on the 
morning of the 15th under the top layer of leaves in the aspen grove at 
the junction, but snails were active. Four specimens of Vitrina alaskana 
and Succinea avara had climbed up tree trunks as high as eight inches. 
The ground in the spruce forest on the north side of Signal Mountain was 
still dry on the morning of the 16th. Below the first inch of needle 
debris, the rain had not yet penetrated. · Snails were concentrated under 
old logs. The leaf debris under the willow along the Snake River was 
fairly moist on August 18. Both immature and adult snails were noticed 
in the litter, Newly laid eggs were numerous. The aspen grove at the 
junction was reexamined on the 19th. By now the forest floor was wet. 
Approximately equal numbers of adults and juveniles were present. 
Newly deposited eggs were numerous. 

Effects of Sewage Effluent on the ~cology of Swan Lake, 
Grand Teton National Park, Wyoming 

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

Project Number 75 

The study on this project during the past summer was continued on a 
somewhat restricted basis. During 1960 the following studies were made. 

1. A general reconnaissance of the lake was taken by boat to deter
mine changes in the s11bmergent and emergent types from the preceding 
summer. The major differences noted were that pond lilies had continued 
to decrease in the lake adjacent to the sewage inlet. The cattails 
showed a definite increase in abundance. Duckweed and many of the sub
margent types of vegetation were more abundant than in previous years. 
Associated with a decrease in water lilies was a continued high infest
ation by leaf miners and target spot fungus. This damage was much more 
pronounced in the area adjacent to the sewage inlet. The increase in 
submergents and emergents could well be associated with a marked increase 
in the organic matter supplied with the effluent. 
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2. A chemical analysis was made on June 14, July 12 and August 18. 
Oxygen, pH, and carbon dioxide showed little change in comparison with 
corresponding times during the preceding summer. 

3. Plankton samples were collected on these same dates both for 
qualitative and quantitative examination. Examination of these samples 
has not been completed yet, however, gross observation revealed little 
change from the previous summer. 

4. Bottom fauna samples were also taken on these dates and showed 
approximately the same relative numbers as last year but were much 
higher than in previous summers. This gave fairly clearcut evidence of 
the effect of sewage on bottom fauna. As in previous summers the pre
dominant types consisted of Chaoborus and Tendipeds. 

5. Turbidity, temperature and physical characteristics were taken. 
These were not significantly different from the previous summer, however, 
the Secchi disk studies revealed that in the last two summers, the lake 
has become much more turbid than in previous years. 

The sewage treatment plant worked efficiently throughout the sum
mer, and on no occasion did unfiltered sewage enter the lake as far as 
could be determined. The lake is serving effectively as a lagoon type 
treating system at least as far as effective utilization of effluent 
organic compounds are concerned. 

Assisted by Hugh Bradford House. 

Ecology of Third Creek and Associated Beaver Dams 
L. Floyd Clarke, H. B.House, Helen Gill 

University of Wyoming 
Project Number 108 

During the summer of 1960 a comparative aquatic ecological study 
was carried out on Third Creek which was to be correlated with an 
age-growth study of brook trout in progress for the past three years 
on the same creek. The ecological study was done on both forks (west 
and east) of Upper Third Creek. All samples were collected from a 
total of five stations on both forks. The study included mapping, 
temperature determinations, chemical analyses, benthos, plankton, 
shore invertebrates, botanical observation and fish studies. 

Third Creek is located in the North District of Grand Teton 
National Park. Five stations were set up for the study. The temper
ature fluctuated as much as four degrees Fahrenheit. Bottom tempera
tures for the f~ve stations were Station I, 49°F; II, 54°F; III, 54°F; 
IV, 59°F; V, 66 F. 
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Dissolved oxygen was 13.0 ppm in Station I, 9.7 ppm in II, 10.2 
ppm in III, 8.9 ppm in IV and 9.3 ppm in V. Methyl orange alkalinity 
was 107 ppm in I, 108 in II, 96 in III, 51 in IV and 82 in V. Free 
carbon dioxide was 9 ppm in I and II, 5 in III, 7 in IV and 1 in V. 
pH ranged from 7.2 in Station IV to 7.7 in Station V. 

Benthic organisms were very similar. Only the number varied. In 
Station I there were 440 Tubifex and 95 Chironomids while in Station II 
there were 20 Tubifex and 518 Chironomids. Chironomids and Tubifex 
were the most prevalent families in all Stations. 

In the shore invertebrates again the number rather than the kind was 
the variable element. Baetidae, Gammaridae and Corixidae were the most 
abundant families. In Station V, however, Notonectidae replaced Cor
ixidae. 

The botanical survey revealed the predominance of Potamogeton 
alpinus and g. pectinatus in Stations II, III, IV, and V. ~yriophyllum 
was abundant in III, IV and V. Spirogyra and Hippurus vulgaris were 
predominant in Station I. Chara vulgaris was also prevalent in Station II. 

Aquatic insects and zooplankton were the dominant food elements in 
the fish stomachs analyzed to date. 

A Field Study of the Uredinales of the Jackson Hole Area of vVYoming 
George B. Cummins 
Purdue University 
Project Number 107 

Collections of rust fungi were made in the general area of Jackson 
Hole from August 16th to September 6th, inclusive. Enroute to Jackson 
Hole, one day was spent in the foothills near Pinedale, Wyoming. Col
lecting in Jackson Hole was done mostly in the following localities: 
String Lake, Indian Paint Brush Canyon, Phelps Lake, Death Canyon 
including the switchbacks on the trail to Alaska Basin, Teton Pass, 
Gros Ventre road and Slide Lake, and Togwotee Pass, especially on and 
around Breccia Peak. Most of the more interesting records were from 
the Togwotee Pass area. 

One hundred twenty-eight specimens of 48 species were collected. 
Six of the species were new records for Wyoming. Seventeen host species 
were f ·ound that had not been reported previously as parasitized in 
Wyoming 

A complete list of species collected is on file at the Biological 
Research Station. 

Supported by Purdue Research Foundation and The Society of Sigma Xi. 
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Investigation of Wildlife in the Pilgrim Creek-Hermitage 
Point Area, Grand Teton National Park, Wyoming 

Kenneth L. Diem 
University of Wyoming 

Project Number 102 

The Pilgrim Creek-Hermitage Point investigation was carried on 
at irregular intervals in the summer of 1960 due to teaching respon
sibilities at the University of Wyoming Summer School. Photographs 
were taken of certain areas to record variations in use of the region 
by man and horses. 

On August 25, 712 Canadian geese, Branta canadensis, were counted 
along the lake shore between the mouth of Pilgrim Creek and the mouth 
of Third Creek. This August 25 census was the highest count of geese 
recorded between August 23 and September 6. In 1959 the highest count 
of 636 geese was made on August 16. 

In cooperation with personnel of Grand Teton National Park and 
the Wyoming Game and Fish Commission, experimental marking devices 
were constructed and placed in the field for assistance in elk 
migration and herd movement studies between the west shore of 
Jackson Lake and the National Elk Refuge. 
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The Alpine Insects of the Teton Range 
J. Gordon Edwards 

San Jose State College 
Project Number 105 

The Teton Mountain Range of Wyoming is considerably more extensive 
than one would imagine when viewing it from a distance, and embraces 
many significantly different alpine areas. A critical comparative 
evaluation was necessary to indicate the most likely regions for future 
extensive studies of alpine insects. The snowpack in early July in
hibited insect activity above timberline, hence plans for entomological 
high camps were postponed until the end of the month and the first two 
weeks of August. Numerous exploratory trips were made into the high 
canyons and across the passes, resulting in considerable familiarity 
with the alpine terrain and with general conditions within this impres
sive mountain range. On every trip specimens were collected, and it 
has been possible as a result of these activities to arrive at many 
conclusions which should make future investigations of the alpine 
fauna of the Tetons more productive than they might be otherwise. 

In any study of "alpine life" it is essential that "alpine" be 
defined. The writer applies this term to areas above the general 
elevation of "tree line" in the mountains of northwestern United States. 
Tree line may in turn be defined as "the region above which trees do 
not exceed 10 feet in height, due to climatic conditions." This narrow 
altitudinal band contains the "scrub forest" or "Hudsonian" life zone 
of early ecologists. Above this zone in many western mountains there 
are alpine meadows, but in the Tetons such meadows are scarce and 
there is more likely to be a barren, rocky area beginning among the 
dwarfed trees and extending to the very tops of the peaks. The regions 
entirely above normal tree growth may be referred to as the "arctic 
alpine life zone", and there are several kinds of "key" insects whose 
presence generally indicates that one has entered this alpine habitat, 
even though abnormal conditions may prevent the vegetational features 
from being a reliable index in certain localities. 

Certain insects reach their lowest altitudinal distribution approx
imately at tree line, which is only 6,500 to 7,500 feet above sea level 
in the northern Rocky Mountains but is about 10,500 feet in the Tetons. 
Perhaps the best of these "indicators" of the alpine faunal zone in 
northern United States are butterflies of the genus Oeneis,certain 
black Erebia, and some of the showy blue or orange-and-blue Lycaena, 
but many insects of other Orders are also useful in this respect 
(certain Diptera, Hymenoptera, Coleoptera, Hemiptera, and Orthoptera). 
In the Tetons these "key" insects occur much lower in some canyons than 
in others, either because of the sparseness of required food-plants 
high in the canyons or perhaps due to more severe climatic conditions 
throughout those canyons. Even late in the season, when it became 
quite hot in the mountains, there were numerous black Erebia low in 
Avalanche and Hidden Canyons, but not in Cascade, Garnet, or Paintbrush 
Canyons at comparable elevations. 
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There are also very definite upper limits of insect distribution 
in the Tetons. Peaks that are only 10,000 to 12,000 feet in elevation 
are likely to be rich in their entomological fauna, but the higher peaks 
apparently rise beyond the normal upper limits of most insects' ranges. 
This research was not concerned with insects that have been transported 
uphill by wind and dropped onto the snowfields, but was mostly limited 
to those insects that seemed to be there by choice. On peaks between 
10,000 and 12,000 feet elevation the insects usually became more 
abundant as the summit was approached, and on warm sunny days they 
were usually concentrated especially around the summit dome. This 
was the situation on Static Peak, Table Mountain, Symmetry Crags, 
and Mt. St. John. If a peak rises very far beyond the normal upper 
limit of altitudinal distribution of most alpine insects, there will 
be no noticeable concentration of insects anywhere, but rather a dif
fusion of them between their normal upper and lower distributional 
limits. This seemed to be true on the Grand Teton, where collecting 
was very poor except at the broad pass known as the "Lower Saddle". 

The reasons for summit swarming by insects have been hypothesized 
by many investigators, but without general agreement. Most of this 
work has dealt with ladybird beetles, although Chapman also compiled 
large numbers of records of flying ants on mountain-tops and around 
fire lookouts. At present, the writer believes the summit swarming 
of ladybugs is due to high valley temperatures and a dearth of food 
in late summer, coupled with a condition of lipoid satiety that impels 
them to wander aimlessly instead of continuing to feed. They may move 
uphill mainly because it is cooler there, but as they near the summit 
they will be attracted by the odor of great masses of other ladybugs 
already acct~ulated there. In autumn the cold weather drives them 
down into sheltered valleys, where they accumulate by the thousands 
on sunny hillsides and pass the winter months clustered together. 
It should be emphasized that many additional observations must be 
made before the reasons for summit concentrations of ladybugs, flying 
ants, tachinid and syrphid flies, butterflies, horntails, and other 
insects can be more reliably ascertained. 

Many other additions to the knowledge of alpine insect behavior 
rsbulted from this summer's research in the Tetons. It was repeatedly 
noted that tachinid flies and syrphid flies do engage in mating activ
ities on the summits, despite widespread belief to the contrary. On 
Static Peak six male tachinids chased a female around the summit for 
several minutes, flying in perfect formation, about an inch apart, at 
tremendous speeds as they pursued her and hovering in that same forma
tion whenever she hovered. When she landed on a flower the males 
quickly stacked up one atop the other on her back, six deep! As soon 
as one began to mate with her, the other five unstacked and resumed 
their ceaseless wandering about on the mountain-top. It is the writer's 
belief that such summits serve the same purpose for these flies that 
mating swarms do for mosquitoes and midges; the concentration of males 
there assures the immediate mating of any female that approaches the 
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summit. If all males and females remained below, on the broad expanses 
of the lower mountainside, they might not encounter each other fre
quently enough at the appropriate times. 

Hundreds of insects were collected above tree line during this 
investigation but most of them have not yet been identified beyond 
the generic level. Especially interesting was the occurrence of a 
cranefly larva under a dry rock at 12,600 feet on the South Teton, 
as well as the cast puparium of a muscoid fly under a rock atop that 
peak and a "solitary" bee burrowing between layers of sedimentary rock 
above Schoolroom Glacier, at 10,400 feet. At nights, three species of 
ground beetles (Carabidae) were common on and near the snowfields high 
in Cascade Canyon. The same three species occurred in both major forks 
of that canyon, but in different proportions in the North Fork than in 
the South Fork, even though ecological conditions appeared to be nearly 
identical and the observations were made during the same week in both 
places. Space limitations prevent the inclusion of many other entomo
logical observations based upon this research, but they have been sum
marized in the more detailed report submitted earlier to Dr. Clarke. 
That report includes much more entomological data from each of the 
writer's trips into the high country of Teton National Park last sum
mer, and a more exhaustive discussion of general aspects of alpine 
entomology. All of the specimens collected are still in the writer's 
possession, undergoing identification and further study. An annotated 
list of these specimens will eventually be completed for publication. 
After the material has been accurately and completely identified, the 
observations recorded in the field notes and reports will of course 
become vastly more significant. It is hoped that those observations 
will be of interest and value to future biologists concerned with the 
alpine fauna of the Teton Mountain Range. 

Supported by the New York Zoological Society. 

The Senses of Shrews 
Edwin Gould 

Tulane University 
Project Number 106 

During the summer of 1960, an investigation was continued on the 
senses involved in obstacle avoidance by shrews. Live Sorex were 
trapped within a 35 mile radius of the Biological Research Station. 
They were brought back to the laboratory where a variety of operations 
were performed. To facilitate these operations, an anesthetic dose of 
nembutol was determined. Particularly, their vibrissae were cut and 
their ears plugged and sham-plugged to evaluate the effect of impaired 
senses on their ability to avoid obstacles. This evaluation was made 
by observing a shrew's performance, both speed and ability to avoid 
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obstacles, in a 16 x 8 foot maze set up with about 450 glass vials 
which were easily knocked down when struck by a running shrew. The 
data is presently being treated statistically . 

Supported by the New York Zoological Society and Upjohn Pharmacy. 

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

University of Nebraska 
Project Number 90 

In general, the work done during the summer of 1960 was a continu
ation of that done during 1959. Essentially no new projects were initi
ated, although some of the earlier work was expanded. General observa
tions were made of visitor usage and of the activity of large mammals. 
More intensive and detailed studies were made of the vegetation, soil 
and atmospheric properties of selected "natural" sites and of the pro
perties of trails and campsites under varying degrees of usage, includ
ing some enforced "non-usage" by the establishment of exclosures • . Some 
additional plant collections were made. 

Summary of Specific Projects 

1. Soil Moisture and Temperature Studies. Biweekly collections were 
made of the surface four inches of soil in the major study sites. These 
were weighed at the time of collection and it is intended to determine 
their oven dry weight and water holding capacity when the samples have 
been taken to the laboratory. Weekly measurements were taken of the 
depth of water in lake solitude and in a temporary pond in order to 
estimate the rate of drop in the general water table. Soil tempera
tures were recorded on thermographs at five stations. 

2. Air Temperature Studies. Seven thermographs and fifteen maximum
minimum thermometers were used to record air temperatures in major micro
habitat types at weekly intervals after the snow had melted. 

3. Photographic records of the pattern of snow melt were obtained 
during June and July. 

4. A nesting bird survey was carried out. It involved the location 
and observation of all located nests during the breeding season. 

5. Seven exclosures were located in areas of use and in undis
turbed areas. Notes were made on the vegetation and habitats within 
the sites. 

6. Photographs were made of areas of usage; particularly, 1951 
study site photographs were examined, the areas were relocated and 
rephotographed. Photographs were also made of grazing in the area 
and notes were made of the extent and nature of the grazing. 
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1· Although drought and snow have interfered with vegetational 
sampling, two additional sites were quantitatively sampled and others 
were studied by estimation methods. All sites were suitably marked so 
that they can be relocated. It is intended, weather conditions per
mitting, that this work will be continued through early September. 

8. Some additional progress was made toward completion of a general
ized vegetation map of the Lake Solitude basin. 

9. Additional observations were made on the movement of large 
mammals in the region. 

10. Approximately 100 additional plant specimens have been col
lected. Some of these were of species already collected in the area 
and a~e intended to supplement existing collections. It is probable 
that a few species not previously known from the Park have been col
lected; at least, they occur in no published lists. 

Assisted by Charles Julienne and Toni Lincks. 
Supported by the National Park Service. 

Fungi Living in the Guts of Arthropods 
Robert W. Lichtwardt 
University of Kansas 

Project Number 104 

The purpose of working at the Station was to look for and study 
new species of fungi belonging to the Trichomycetes. The Trichomycetes 
are a group of fungi of unique habitat that live within the guts of 
living arthropods, where they attach themselves by means of a holdfast 
to the chitinous lining of the gut. One genus (Amoebidium) is at
tached to the host externally. Though they are intimately associated 
with their hosts, they all appear to live as obligate commensals rather 
than as strict parasites. None of the endocommensals has been cultured 
successfully outside of its host. 

Very little really is known about these organisms, despite the fact 
that well over 100 species have been described and named. Nor are the 
relationshipsof these organisms with other fungi well established, 
except that they have characteristics that relate them to the Phyco
mycetes. Some French workers look upon the Trichomycetes as a separ
ate class of fungi. 

It was with very great satisfaction that I was able to find in 
the Jackson Hole area arthropods infected with some of the orders of 
fungi heretofore unreported from the Western Hemisphere. I worked 
primarily with aquatic insect larvae of Diptera, and infections were 
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found in Simulium and various species of Chironomidae (Tendipedidae). 
Within the midgut of both types of insect larvae, attached to the peri
trophic membrane, I discovered species of the unbranched genus Harpella, 
of the Harpellales. In the hindguts of these insects I also found 
species belonging to the branched order Genistellales. Sometimes one 
individual would be infected with species representing both orders of 
fungi. 

A large number of these small Diptera larvae were dissected and 
slides prepared at the Station laboratory. Some populations proved to 
have a high degree of infection, while other populations, sometimes 
from different tributaries of the same stream, were virtually unin
fected. Difficulties in species determinations of the larval hosts 
did not permit identifying the hosts as they were collected, conse
quently, the host specificity of the fungi has not been determined yet. 

One structure of particular interest that I found, that has been 
reported from a few insects in France, is a body that appears to be 
a zygospore. Two species of Genistellales were found producing these 
structures. A careful investigation of these is currently under way, 
for if they are indeed zygospores, the affinities of the group to the 
Phycomycetes, and the Mucorales and Entomophthorales in particular, 
will be far more certain. 

Two amphipods, common in the Jackson Hole region, were found to be 
infected with other Trichomycetes, these belonging to the order Eccrin
ales, and possibly to the genus Enterobryus. The hosts were ayalella 
azteca (Saussure) and Garnmarus lacustris lacustris Sars. The percentage 
of infected individuals, however, was low. 

Many other arthropods, primarily aquatic, were dissected and found 
to be without infection. A list of these will not be included in this 
report. 

Preserved specimens of many of the collections were brought to the 
University of Kansas, where they currently are being worked on. A 
great many interesting problems on the Trichomycetes still have to be 
investigated in the Jackson Hole area, working with fresh collections. 

Supported by the National Science Foundation. 
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A Census of Nesting Sites and Territories of Birds 
in the Lake Solitude Area 

Toni Lincks 
Student Conservation Program 

Project Number 109 

During the month of July a study was made to determine the nesting 
sites or territories of species of birds which frequented that part of 
North Cascade Canyon immediately around the Lake Solitude area. The 
time available for the study was far too limited for any comprehensive 
coverage. Many species appeared to have completed their nesting early 
in the month when many areas were still covered with snow and thus 
records of their nesting sites were not found. For other common species 
fairly complete records were obtained. 

The six robinrs nests which were found most likely ·represent a 
fairly accurate accounting of the numbers included in the entire area 
studied. Most of these nests were placed about 12 to 16 feet above the 
ground on the eastern or northeastern branches of white-bark pines, 
apparently for shelter against the prevalent southwestern wind. This 
was a general phenomenonamong ground nesting birds also. 

The few white crowned sparrow nests where found were hidden among 
the grasses in the lea of rocks. Again the twelve territories may be 
counted on as a true record of the population of these birds in this 
area although undoubtedly, as with the robins, there were probably more 
further up on the hillside. 

The Audubon's warbler did not arrive and begin nesting until late 
in the month. The pair was probably the only one in the Solitude area 
since the familiar song was not heard in any other part of the area. 

Although the nestlings had left home, at least a minimum number of 
six Clarke's nutcrackers could be established. Frequently they congre
gated from all over the area to one particular clump of white bark 
pines. While this gathering was going on no characteristic racket 
could be heard from the various parts of the hillside from which it 
usually emanated which boded well for the contention that all the nut
crackers were present and accounted for. 

The one nest of the pink-sided or Oregon junco, found in a patch 
of pastel forbes by a little rivulet, represented the only instance 
of juncos seen in the area during the entire summer. The single 
instances of nests of the Cassin's purple finch and the mountain 
chickadee, however, give no indication of the total populations. 
Finches flew all over the area and chickadees could be seen in 
various parts. Probably nesting was complete for both species while 
the early stages of the investigation were just beginning. 
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Higher up on the walls of the cany-ons black-rosy finches were 
definitely nesting in great abundance. Two pairs of pipits (American) 
frequented opposite sides of the lake and by the severe disturbance 
created by a visit to certain areas, one can quite confidently sur
mise that they were nesting close by. The ouzel seen frequently 
feeding in the chief inlet, the red-shafted flicker observed on July 
26, and the red-cross-bills noted higher on the divides may or may 
not have been nesting. Two female ducks, a harlequin and a Barrow's 
goldeneye, frequented the outlet all summer but showed no signs of 
young. A buteo, probably Swainson's hawk, usually soared over the 
divides and only occasionally came down into the canyon. On July 
lOth an osprey chanced into the area but was never seen again--as 
was a black and white warbler which visited camp on the 23rd. 

One particularly interesting discovery was the sighting of a 
small flock of red polls feeding in the evergreens on the margin of 
Upper Basin. 

The hermit thrush and woodpeckers common further down in the canyon 
were conspicuously absent. Hummingbirds were frequently sighted but 
none were identified except a female broad-tail and no attempts were 
made to determine if they were nesting. 

Rodent Population Studies in Jackson Hole, Wyoming 
Norman C. Negus 
Tulane University 

Project Number 110 

During the summer of 1960, an attempt was made to evaluate repro
duction in populations of Microtus montanus in relation to the growing 
season of the primary food plants. Extensive sampling of the popula
tions was undertaken during July and August. A live-trapping unit was 
established in which all animals were marked and released. Females 
captured in this unit were X-r~ed in the laboratory to obtain live 
embryo counts before release back into the unit. In this way we hoped 
to follow reproductive regimes in individuals through the season. 
Eventual failure of the X-ray apparatus precluded successful completion 
of this program. Samples of bluegrass (Poa pratensis) were collected 
at intervals throughout the study for chemical analysis in the labor
atory during the fall and winter months. Known-age litters of young 
Microtus montanus were born and reared in the laboratory to obtain 
growth rate curves. Growth rates were determined up to 6 weeks of age. 
From these data approximate age determination was possible for most 
young animals taken during the summer. 

Microtine populations were at very low density in Jackson Hole 
during 1960. Initial random sampling methods produced poor results. 
It was only after sampling failures that we discovered a successful 
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sampling method. VVe found that the voles were clumped in small colonies 
in the most favorable parts of the habitat. Extensive areas between 
colonies were completely devoid of voles. This area occupied by a 
vole colony averaged about 30 feet in diameter. More than 100 feet of 
unoccupied habitat often separated one colony from another. By trap
ping only in colony sites we were able to collect substantial samples 
for laboratory examination. A sample of about 220 Microtus montanus 
was thus obtained during July and August. 

So restricted and discrete were the colonies of Microtus, that 
an attempt was made to evaluate the population composition in several 
colonies by trapping them constantly for several weeks. The results 
demonstrated that in every case a colony consisted of one large pair 
of adults, presumably animals that overwintered from last year, plus 
from one to three generations of young animals, all occupying the same 
runway system. Densities within colony areas thus approximated the 
general density conditions of a peak year. The strong colonial habit 
of Microtus in time of low population density must become an important 
factor when dealing with problems of population fluctuations, partic
ularly if density-dependent stress due to contact is to be considered. 

Embryo counts from adult and subadult females were grouped separately. 
For preliminary evaluation of the embryo counts, data from both age groups 
were further grouped into two samples. The first sample for each group 
included all data collected up to July 25, which was the approximate date 
of fruiting of most bluegrass in the area, and thus signified the end of 
the primary vegetative growth period for that important food species. 
The second sample included all embryo counts collected from July 26 
to August 25 inclusive. 

No difference was noted in the average embryo counts of subadult 
females during the two periods (5.1). However, a striking difference 
in average embryo count was observed in data from 42 adults. During 
the first period of sampling embryo counts averaged 6.9 per female, 
while for the second period after fruiting, the average number of 
embryos per adult female was 5.4. These data will be further analyzed 
and compared with grass analysis results as well as corpora lutea 
cour~ts from all ovaries, which are to be sectioned and stained in the 
laboratory. 

Assisted by Edwin Gould, Tulane University. 
Supported by the New York Zoological Society. 
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Stress as a Factor in Parasitism 
Glenn A. Noble 

California State Polytechnic College 
Project Number 103 

The basic problem under investigation may be stated as follows: 
Does stress make an individual less resistant to parasitic infection? 

Under a New York Zoological Society grant during the summer of 
1959, I was able to show that when ground squirrels were subjected 
to the stress of heat, constant light, fear, crowding, annoyance, 
noxious stimulants, hunger, constant darkness or narrow confinement, 
the numbers of protozoa in the cecum increased as compared to control 
animals. The latter were trapped in the field, brought to the labora
tory and examined immediately. A group of squirrels was placed in a 
large cage but was not subjected to any type of stress. It was found 
that in these animals the cecal protozoa increased in numbers as 
readily as in the stressed groups. 

Four major problems presented themselves for study during the 
summer of 1960. 

1. Could the numbers of cecal protozoa in the control squirrels 
be increased by the stress of capture, transportation to the labora
tory, and preparation for examination, all of which sometimes required 
several hours? 

This summer I trapped 39 animals in various locations during June, 
July and August, sacrificed them immediately and made blood smears and 
collected cecal samples to be examined in the laboratory later. The 
protozoa count was thus a more accurate representation of field condi
tions and therefore my control figures were more accurate. 

2. Was the increase in numbers of protozoa in the caged animals 
due to a change in diet and not to stress factors? 

One hundred and fourteen squirrels were trapped at various local
ities during this summer and were divided into several groups. Some 
were fed dandelions only (a "natural" food), some received rabbit 
pellets only, others were fed dandelions in the morning and pellets 
in the afternoon, and one group 'was fed both types of food but was 
kept in constant light and increased temperatures. Resulting protozoa 
count is summarized below. The figures should be compared with the 
average control number of 66. 

Food Protozoa Count 

Dandelions only 76 
Pellets only 118 
Dandelions and pellets 99 
Both types of food but animals 
kept in constant light and heat 114 



-20-

Although the results do not rule 011t diet as the only factor in 
protozoa increase, the evidence indicates that stress favors the 
protozoa. In the animals living under the stress of light and heat, 
the numbers of cecal protozoa increased about 15 per cent over those 
in animals living at en-~ironmental temperatures and fed the same diet. 
Even in animals fed dandelions only, one of the plants on which the 
squirrels feed normally in the field, there was a 15 per cent increase 
in numbers of protozoa over the controls. 

3. Does caging alone really produce sufficient stress to bring 
about an increase in numbers of cecal protozoa, or was the single 
cage used in 1959 subjected to unnoticed stress factors? 

Ninety-three squirrels were placed in cages of two sizes and 
various degrees of crowding from one animal in one cage to 10 animals 
in a cage of similar size. Protozoa increased in numbers in practic
ally all animals. These results indicate strongly that caging alone 
produces conditions within the cecum which encourage the development 
of protozoa. 

4. How does one measure stress? 

According to Hans Selye, John Christian, and other workers, one 
of the main indications of stress is an increase in the weight of 
adrenal glands. Accordingly, I weighed these organs in all control 
and caged animals. The results are summarized below. 

Weight of adrenals in control animals 
Weight of adrenals in stressed animals 

28.5 mg. 
22.5 mg. 

Per cent weight (adrenals/body wt.) of adrenals in control animals
.0095. 

Per cent weight of adrenals in stressed animals - .0090. 

There was thus about 21 per cent decrease in total adrenal weights 
in the caged animals and almost a 5 per cent decrease in the percentage 
adrenal weights. These results are at variance with those reported by 
other workers studying stress. 

An analysis of this summer's work must still be made to compare 
protozoa counts in the following groups of animals: males only, 
females only, young animals, mature animals, animals from each isolated 
locality and animals placed in various special groups in the laboratory. 
An analysis of the weights of the right and the left adrenal glands of 
each of these groups must also be made. There are also about 150 
blood smears waiting for differential blood counts. A reduction in the 
white blood cell count is another indication of stress. 

Assisted by Mrs. Glenn Noble. 
Supported by National Institutes of Health Grant E-2681. 
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Blood Studies on Amblystoma tigrinum melanosticum 
Paul G. Roofe -

University of Kansas 
Project Number 92 

Blood Flow through the Salamander Brain 

One thousand five hundred feet of 16 mm. film were used to measure 
the rate of flow of blood through the olfactory lobe of the brain of 
Amblystoma. This was done through the compound microscope. Both 
normal and experimental approaches were carried out. Such drugs as 
histamine, epinephrine, norepinephrine etc., were used in the experi
ment. The study demands the measuring of the movement of red blood 
cells as seen in projections from one frame to another frame. 

High Altitude Studies 

Both adult and larvae Amblystoma were subjected to a decompression 
chamber. A simulated altitude of 15,000 feet was maintained for varying 
periods. Red and White blood cells were counted, as well as hematocrit 
and hemoglobin determinations were made along with differentials. 
There is no appreciable difference between the normals and the "high 
al t ·i tude 1' animals, either as 1 arvae or adults. 

Spleenectomized Animals--Adults 

~Vhen the spleens of adult animals were removed and allowed to remain 
for ten days, they showed a considerable drop in all blood elements. 
This was quite dramatic. However, in the large larvae there seems to be 
a compensating mechanism whereby the liver takes over immediately and 
there is practically no drop in any of the blood elements. 

Secretory Activity of the Autonomic Nervous System 

In my efforts to experimentally control the flow of blood through 
the brain, I stumbled onto a very unexpected phenomenon. On stimulation 
of the skin with a current frequency of 20 cycles per second, each shock, 
10 milliseconds and a voltage of one volt, a profuse, viscous bitter 
and smelly secretion occurred in the head and tail regions indicating 
that the cranio-sacral division of the autonomic system is well developed 
but a very weak and ineffective thoracico-lumbar section exists. This 
was only a beginning of a very fundamental problem especially if we 
follow this up with its natural response to hazardous experience. 

Re-checking the Normal Blood Constituents 

The various blood constituents were determined for the animals 
from Pacific Creek, Gros Ventre, and Colter Bay areas and were found 
to differ considerably. Those from the Col'ter Bay area were higher in 
hemoglobin, hematocrit, red blood cells, and white blood cells. 

Assisted by Grant Mason, University of Kansas. 
Supported by a National Institutes of Health grant. 
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Regeneration in Amphibia 
Charles S. Thornton 

Kenyon College 
Project Number 68 

During the summer of 1960 the following experiments were undertaken 
on Amblystoma tigrinum melanosticum: 

1. Since work done at the Station in six previous summers has 
indicated that limb regeneration in amphibians is initiated by an 
epidermal cap formed at the wound surface, the investigations of the 
present summer were concerned, in part, with analyzing the activity 
of the epidermal cap in controlling regenerative outgrowth. 

First, the epidermal caps of ~· tigrinum larvae were transplanted 
to the base of the limb blastema in 100 cases. As controls, 50 larvae 
received whole skin transplants to the base of the blastema. Results 
are still being recorded but approximately 12 per cent of the grafted 
caps induced extra regenerative outgrowth while the rema1n1ng cases 
showed a fusion of the implant cap and the host cap so that a unified 
regenerative outgrowth was produced. 

Secondly, in order to avoid the complications ar1s1ng from graft
ing the caps, the host epidermal cap was split in-half and the two 
halves kept separated by a graft of whole skin placed in the groove 
between them. Again, results are still being recorded but approximately 
45 per cent of the split caps remained well separated and each half gave 
rise to a limb outgrowth. As controls, 60 larvae underwent a splitting 
of the blastema, but not of the cap, and whole skin was grafted to the 
pocket made in the blastema. These regenerated quite normally. 

2. In a second series of experiments, tri~ted thymidine was 
injected into larvae at various stages of regeneration. Thus, in one 
group the 6-d~ epidermal cap was shifted to the posterior border of 
the limb tip just before thymidine injection. Cells in mitosis alone 
are labeled. The purpose of the experiment was to determine if the 
cap influenced mitosis or migration of blastema cells, or both. 
Larvae were preserved at intervals of 3, 9, 18, 24, and 48 hours 
after injection. The changed position of the cap should produce a 
change in orientation or mitotic pattern, or both in the blastema 
cells as seen in autoradiographs. The histology will be done this 
fall. 

Facilities and working conditions have been excellent at the Station. 

Assisted by Trygve Steen, Kenyon College. 
Supported by the National ScierceFoundation. 



-23-

SZMINARS 

Seminars were held each Thursday evening at 7:30 P.M. in the home 
of the Director. They were well attended by Research Station personnel, 
Student Conservation Program students, and other biologists who happened 
to be in the area at the time. The number of biologists attending 
varied from 40 to 58. This was more than the facilities would accommo
date except by some standing or sitting on the floor. The space prob
lem 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 
refreshments. 

The following is a list of the seminars presented. 

Margaret Altmann- Animal versus man: Interaction. 
Robert W. Lichtwardt - Fungi living in the guts of insects and other 

arthropods. 
Paul G. Roofe - Environmental factors affecting blood. 
Charles S. Thornton - Regeneration of nervous tissue in salamanders. 
Glenn A. Noble - Stress as a factor in parasitism. 
J. Gordon Edwards- Ecology of high altitude insects. 
Charles C. and Ann--Laing - High alpine ecology. 
Alan A. Beetle - Range survey. 
Dorothy Beetle - Molluscs of Jackson Hole. 
Norman c. Negus and Edwin Gould- Small mammals of Jackson Hole: 

Ecological studies. 
George B. Cummins - Rust-fungi parasitizing plants. 

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 ~siology 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. 
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COOPERATION WITH OTHER AGENCIES AND INDIVIDUALS 

Cooperation with Grand Teton National Park continued during 1959. 
Two projects were supported in part by National Park Service funds. 
These included a study of alpine ecosystems in relation to visitor 
use directed by Dr. Charles c. Laing, and plant identification studies 
under the direction of Dr. Alan A. Beetle. 

The Jackson Hole Cooperative Elk Studies were continued not only 
at the Research Station, but during the year with the University of 
Wyoming, Forest Service, Grand Teton National Park, Yellowstone 
National Park, and the Wyoming Game and Fish Commission cooperating. 
It is hoped that as a result of the cooperative activities some solu
tion will eventually be developed for the very difficult problem of 
management of the Jackson Hole elk herd. Many studies are being under
taken in this connection including periodic surveys of the areas 
affected by elk concentration, marking studies to facilitate our under
standing of elk migration, and exclosure studies to determine the effect 
of elk on the native vegetation. 

The summer of 1960 was the first year of a four-year lease pre
pared by the Grand Teton National Park and agreed to by the New York 
Zoological Society and the University of Wyoming. This insures the 
continued cooperation of these three institutions in the development 
of the research activities at the Station. 

STUDENT CONSERVATION PROGRAM 

Two students from the Student Conservation Program of the National 
Parks Association were assigned to the Station for eight weeks. These 
students worked under the supervision of investigators at the Station. 
Miss Toni Lincks was assigned to Dr. Charles C. Laing, who was studying 
the effects of visitor use on an alpine ecosystem in Grand Teton National 
Park. Miss Linck's study included a project of her own on bird popula
tions of the region surrounding Lake Solitude. She prepared a very 
detailed map of the area and included the nesting sites and observation 
records for the species of birds occurring at this altitude. Miss 
Lincks also assisted in the identification of aquatic insects in con
nection with the project on aquatic ecology under the supervision of 
Dr. L. Floyd Clarke. 

Miss Helen Gill worked on an aquatic ecology study under the super
vision of Dr. L. Floyd Clarke. She presented a very complete and well 
organized report on the results of her activities. These included 
study of the aquatic fauna and flora of five beaver pond stations and 
intervening streams, together with an analysis of chemical and physical 
factors in the environment of each of these stations. Miss Gill was an 
outstanding research worker demonstrating originality, ability to organ
ize and analyze research data in an effective manner. Both of these 
girls were exceptionally well qualified for work at the Biological 
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Research Station. They provided valuable assistance to the Station, 
and at the same time were exposed to a stimulating research experience. 
Both girls assisted in .a program of library reorganization at the 
Station which was very helpful. In addition each of the girls was 
provided the opportunity to become acquainted with all the research 
projects unde1~ay at the Station. All of the research workers felt 
that the students had profited very greatly from this opportunity. 
I am sure that the girls themselves felt that they were amply rewarded 
for their efforts in terms of research experience gained, valuable 
biological information acquired and personal contacts with established 
investigators. Summary reports of their investigations were prepared 
by these students and presented to the Station director. Miss Helen 
Gill registered for four semester hours credit from the University of 
Wyoming, for which she received a "I" (A) grade. Both students ex
pressed to the director on many occasions their appreciation for being 
allowed the opportunity of working at the Research Station. 

Other activities were provided by the Research Station for the 
Student Conservation group, which consisted of 13 students at 95 
Ranch and the two girls at the Station. All of these students attended 
the regular weekly seminars, and on many occasions joined with Research 
Station personnel in social functions, hikes, and other types of activ
ity. A function of special note was the presentation of an orientation 
program for these students held on July 2, 1960, soon after they had 
arrived at the Park. This program was an attempt to provide these 
students with some general background information which would help to 
make the activities in Grand Teton National Park more meaningful. The 
following lectures were given and time for discussion was allowed after 
each. 

General information on the Research Station and its objectives -
L. Floyd Clarke. 

Game animals of the area- Margaret Altmann. 
Small mammals of the area - Edwin Gould. 
Birds of the area - Brad House. 
Plants of the Jackson Hole valley- Alan A. Beetle. 
Alpine plants in the area - Charles C. Laing. 

Following these discussions the students were taken on a con
ducted tour of the Station where each research worker gave a brief 
discussion of his project combined with some demonstrations. Those 
cooperating in presenting their projects were Dr. Paul G. Roofe, 
Dr. J. Gordon Edwards, Dr. Robert W. Lichtwardt, Dr. Margaret Altmann, 
Dr. Glenn A. Noble, Dr. L. Floyd Clarke and Brad House, Dr. Charles 
S. Thornton, Edwin Gould, Dr. Alan A. Beetle, and Dr. Charles C. Laing. 

The director of the Station worked in cooperation with Miss 
Ailene Kane and Miss Barbara Hart in the organization and presentation 
of this cooperative program with the National Parks Association. 
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VISITING SCIENTISTS 

The Station, as in previous s1unmers, continued to have a large 
number of visitors. The large number of scientific conventions held 
at Jackson Lake Lodge and Colter Bay contributed in no small measure 
to our visitors. For the most part those who came to the Station 
were fundamentally interested in research programs underway. However, 
we always have a few who are more curious than scientifically inter
ested and a considerable number who seek advice on everything from 
what mushrooms are edible to where they go for the best fishing. 
Several European countries were included in the areas from which 
visitors came. Many scientists came for specific consultation with 
investigators at the Station. We always encourage this type of 
visitation and profit much from it. A long list of the names of 
these visitors is not thought important in this report, and if such 
a list were attempted, undoubtedly many deserving of mention would 
be omitted. 
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FINANCIAL ~PORT 

1959-1960 

November 16, 1959 - June 30, 1960 

Item Budgeted Expended 

Part-time Assistants • . • $ 800.00 $ 800.00 
Equipment . . . . • . 238.15 5-95 
Supplies • . . 425.16 53.40 
Contractual 1,.211.55 135.45 
Travel • . . . . • 361.04 127.64 
Fixed Charges . . 36.00 36.00 
Extraordinary Expense 54.40 

Totals $3,126.30 $1,158.44 

July 1, 1960 - November 1, 1960 

Item Budgeted* Expended 

Research Projects $ 807.00 $ 
Part-time Assistants • 1,300.00 500.00 
Equipment 1,368.71** 601.18 
Supplies • . . . . . . 1,071.76 524.94 
Contractual . . 1,429.59 458.40 
Travel • . . 504.40 128.00 
Fixed Charges . . . 36.00 
Extraordinary Expense 129.40 70.56 

Totals $6,646.86 $2,283.08 

Carried Over To 
Next Year's Budget 

$ · 
232.20 
371.76 

1,076.10 
198.40 

54.40 

$1,932.86 

Unexpended 

$ 807.00 
800.00 
767.53 
546.82 
971.19 
376.40 
36.00 
28.84 

$4,363.78 

*Includes money carried over from previous year, therefore, does not 
indicate amounts appropriated for one year. 
**Includes $589.51 transferred from Contractual. 
Rent received in the amount of $875.33 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 Science Foundation grant -$2,083.28. 
National Institutes of Health grant- $2,722.00. 
The Natural Resources Board supplied $2,000.00 to the Wyoming Agricul
tural Experiment Station for range studies. 
The National Park Service supplied $5,000.00 for the two-year period, 
1959-1960, for the alpine ecology study. 
Other projects not included here were supported by grants from various 
sources. 
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