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A Comparative Study of Interspecies Communications 
Margaret Altmann 

University of Colorado 
Project Number 124 

Dr. Altmann spent the summer continuing her study of big game b~havJor. 
\ A detailed report of these activities is not available at this time. 



Developmental Physiology of Amphibian Pigmentation 
Joseph T. Bagnara 

University of Arizona 
Project Number 146 
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Xenoplastic Exchange of Skin Between Pleurodeles waltlii and Ambystoma tigrinum 
melanosticum 

It is known from some of our earlier work that newt xanthophores contain a 
yellow pigment which is a pteridine that we have designated, pleurodeles-blue 
(p.b.). This pteridine is not found in any other amphibian. As a result of some 
preliminary experiments we found that all indications are that there are two 
factors involved in the expression of this particular pigment. The first is that 
the xanthophore must have the appropriate enzymes to make p.b. The second factor 
seems to be an environmental factor, that is a factor present within the internal 
environment of the animal which turns on the genes responsible for the p.b. form
ing enzymes. In other words, in order for a newt to make p.b. it must first have 
the enzymes to make this compound and secondly, it must have the circulating 
environmental factors which turn on these genes. In an earlier publication we 
demonstrated that Pleurodeles neural crest cells will differentiate in an Ambys
tomid host, but that it will never form p.b. These same cells, however, will 
form p.b. when transplanted to another newt. In order to find out whether or not 
an Ambystomid will maintain p.b. once it is formed, I decided to transplant skin 
from the Algerian newt, Pleurodeles waltlii, to an Ambystomid host. Rationale 
for the experiment is as follows: The donor Pleurodeles skin already has p.b. in 
its xanthophores and if the Ambystomid can maintain this compound, p.b. should be 
retained in grafts that have been on Ambystomid hosts for quite some t:me. 
Accordingly, thirty-two larvae of Ambystoma tigrinum melanosticum received a graft 
of Pleurodeles skin. The graft was made on the right side of the head just behind 
the eye. The contralateral, ungrafted side served as a control. The grafts 
adhered remarkably well and healing took place quickly. The skin of the Pleuro
deles donor is different from that of the Ambystoma host so the graft was always 
clearly identifiable. At given periods of time after the graft was made, ranging 
from five days to sixteen days, larvae were sacrificed and analyzed for the pres
ence of p.b. by ascending paper chromatography. For each animal the skin from 
the graft side and from the control side was squashed on paper and the chromato
graph was run. The presence of p.b. is determined by its characteristic fluores
cence and Rf value. Briefly, p.b. was maintained in the graft for a short period 
of time; gradually it began to wane so that by the end of two weeks it was prac
tically gone. It appears, therefore, that Ambystoma lacks the ability to maintain 
the expression of p.b. In similar skin grafts made between newts, p.b. is always 
maintained. This data supports the contention that expression of p.b. by newt 
xanthophores is dependent upon the substance from the host. 
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Ontogeny of Yellow Pigment 

John Manice and I tested the skins of larvae of A.~ •. and Pseudacris nigrita 
for the presence of carotenoids. We found that carotenoids are not utilized as 
yellow pigments by Pseudacris until metamorphic climax. We found no carotenoids 
in the skin of !·~· in the larvae that we tested; whether or not carotenoids would 
appear later on in larval development is unknown. At any rate, larvae of 6 em. in 
length and having five complete toes on the hind limb do not contain carotenoid 
pigments. 

Supported by National Science Foundation. 

Rust Fungi of the Western United States and Mexico 
John W. Baxter 

University of Wisconsin-Milwaukee 
Project Number 101 

During August, 1967 rust fungi were collected in Colorado, Wyoming, Montana 
and South Dakota. This field work is being done in connection with taxonomic 
studies and studies of host ranges and geographic distribution of North American 
rust fungi. The information obtained will be used in a proposed revision of 
Arthur's Manual of Rust Fungi. 

During the period spent at the Jackson Hole!Research Station, 119 specimens 
of rust fungi, representing 45 species in 10 genera, were collected ln Teton County. 

~ Supported by National Science Foundation grant GB-3680. 



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

University of Wyoming 
Project Number 130 
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After the field season of 1967 some twenty years of work in the area had been 
accomplished. During recent years emphasis has been placed on the aspen community 
because this community is that most altered by continuing heavy grazing pressure 
resulting from winter feeding of large elk populations. 

Aspen occupies more than one situation in Jackson Hole. The commonest and 
most characteristic of these nic3es may be categorized as follows: 

(a) spring areas on south slopes 
(b) snowbank areas on north slopes 
(c) forest margins 
(d) swamp margins. 

Aspen does not compete well inside a mature forest whether limber pine, narrowleaf 
cottonwood, lodgepole pine, or spruce. In either developmental forests or their 
mature stages, aspen is found at the margin. Although the stand enlarges aspen 
may persist temporarily within. 

Mature aspen groves in their proper 
developmental. However, aspen stands in 
by game are susceptible to the stages of 
As a result lodgepole pine may invade. 

niches are dominant and exclusive, not 
which the environment has been altered 
disclimax and secondary succession. 

Under natural and favorable conditions a single aspen seed may find a place 
to germinate and grow. The sapling will be formed in five to ten years, the tree 
will be mature in ten more years, and may be approaching senility in another ten. 
Competition may delay sapling formation and excessively favorable growth conditions 
may ha3ten old age. Suckers and saplings are intimately connected to the mature 
tree. In developing stands these are produced only at the margins. Stands of 
trees of even size with sufficient canopy coverage are frequently devoid of new 
tillers. 

Often when a stand has developed uniformly so that the oldest trees are central 
and younger trees occur toward the margins the old trees may die (partly from old 
age and partly from compe~ition) resulting in the formation of a fairy ring. At 
times these fairy rings enlarge leaving an open center dominated by herbaceous 
vegetation. Formation of fairy rings in aspen seems to be most characteristic of 
youthful areas such as Teton County, Hyoming '\:vhere primary succession is a common 
sequence of events--in such cases the area available for occupancy by aspen is 
large and the available niches numerous. 

In thinned stands of aspen, stands which are opened by game through winter 
grazing, and where a few trees have died from disease, girdling, or old age, the 
exposed trunks find themselves increasingly vulnerable to wind. As the top-heavy 
trees are whipped by the wind they snap off from 10 to 20 feet from the ground. 
These broken trunks which are left do not, as a general rule, stump sprout. 

Assisted by Mat Terry 
Supported by Wyoming Natural Resource Board, Teton Narional For~st Pcrmi~rPPs 

Assoc. and Wyoming Agriculture Expe1Jmen~ Sration. 
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Physiology of Diving and Breath-holding in Small Birds and Mammals 
William A. Calder 

Virginia Polytechnic Institute 
Project Number 144 

The dipper (Cinclus mexicanus) and the water shrew (Sorex palustris)are the 
smallest true divers in their classes. These species are being studied with 
regard to the questions: 

1) What is the relationship of diving endurance to body size? 
2) Are the physiological responses to diving by the small homeotherms similar 

to those which have been well-described for the larger divers? 

I. The dipper (body weight 40.0 to 59.9 g) 

Most dives by wild, free dippers observed in the field lasted 6 sec. or less 
(range 1 to 9.8 sec.), although I have previously timed a dive of 12.0 sec. 
Natural history descriptions include claims of 1/2 and 2-3 min., but these were 
probably estimates, not actually timed. Caged birds (47.5-51.7 g) were force
submerged in this study for 14.8, 15.0, and 15.5 sec.without adverse effects. 
During these periods, the exertion of swimming was continuous. When this activity 
waned and the birds seemed exhausted, the cage was removed from the water. 

Heart rates were recorded from ten dippers and two spotted sandpipers 
(Actitis macularia) during hand-held submergences of the head for 5-10 sec. dur
ation. A Sage "Electrocardiophone" (model 157) and leads terminating with surgi
cal staples (Clay-Adams 9 mm "Autoclips") were used for detecting the heart beats. 
The audio output of the "Electrocardiophone" was recorded on a portable tape 
recorder at 7 1/2 ips and played back at 1 7/8 ips for counting. In addition, a 
few recordings were obtained with a Cambridge Transcribe EKG, but this proved more 
temperamental. Similar rates were obtained by both methods. The results follow 
in Table 1. 

Dipper (10) Before Nostrils Plugged After I Before Head Under Water After 
Mean: 520 452 576 I 551 368 655 
Range: 442-589 309-581 481-696 484-607 295-461 586-719 

Spotted 
sandpiper (2) 

Mean: 
Range: 

537 
528-545 

441 
406-476 

591 
569-612 

546 
523-569 

270 
231-309 

596 
580-612 

These heart rates are elevated by the unnatural experience of being held, but 
will serve as the basis for comparison with recording to be obtained in the same 
way from non-diving birds of similar weights, in a continuation of this study. 
The purpose of the comparison is to see if the extent of "diving" bradycardia and 
"post-dive" tachycardia · are more pronounced in diving or aquatic birds than in 
non-divers. In preliminary equipment checks, two hand-held starlings of near 
fledging-age did not exhibit as pronounced heart slowing when their heads had 
been immersed for comparable periods. 
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One dipper was submerged while free to move within a 45x45x23 em cage. The 
heart rates were similar to the hand-held data: 534, 387 and 651/min., before, 
during, and after submergence, respectively. The resting heart rate predicted 
for a 50 g bird is 312/min. (Calder, MS). An immature bird weighing 40 g was kept 
in a cage the last week of this study. Its resting heart rate was 368-372/min., 
compared to the prediction for 40 g of 330/min. During a brief voluntary dive for 
a minnow, EKG signals were lost in myogenic noise, but a post-dive tachycardia of 
470/min. was recorded. These miscellaneous observations give some indications of 
the relationship to the hand-held submergences to the natural situation. 

Fifteen dippers were banded. Nests or fledged broods being fed indicate the 
numbers of territories as follows: 

Cascade Canyon, Jenny Lake to Fords (4.5 mi.): 5 
North Fork of Cascade Canyon: 1 
Paintbrush Canyon: 1 
Mouth of Leigh Canyon: 1 
Upper Black Rock Creek: 2 
Crystal Creek: 2 

II. The northern water shrew (body weight 8.5 to 17.3 g) 

Small size and intense metabolism make this shrew especially interesting as 
a diver. Limited success in trapping was delayed until late July when drying of 
the land had apparently localized the shrews along the main streams. 

Observations of shrews caged over aquaria included dives of only 1 to 6.3 sec., 
while Svilha (Murrelet 35:44, 1934) reported dives of up to one quarter min. Based 
upon this, I made forced submergences of a 9.7 g shrew of 15.0, and after drying, 
feeding, and resting, 30.0 sec. This diving was within a 12xl4xl7 em cage. No 
adverse effects followed warming and drying. A series of four water shrews sur
vived forced dives listed in Table 2. 

Table 2. Forced Submergence of Water Shrews 
Body wt. (g) 8.7 9.6 10.1 17.3 
Resting respiratory rate (/min.) 211 214 210 
Submergence time (sec.) 31.1 35.4 47.7 39.2 
Water temperature (°C) 14 18 18 13 
Minimum missed breaths 125 170 137 

These dives involved continuous exertion of swimming and were terminated without 
l osses at the appearance of exhaustion. In comparison, a Sorex cinereus of 8.0 g 
body weight seemed to have reached the same state of exhaustion when forced under 
for 14.9 sec. This species is trapped at the streamside, but does not dive, sup
posedly. A Microtus richardson!, also a diving species, tolerated similar caged, 
forced submergences of 25.0 and 37.2 sec. while swimming continuously (67 g body 
wt.) A second M. richardson! (76 g) ceased struggling at 60 sec. and drowned. 
The determinati~n of maximum endurance in all but the last case is admittedly 
subjective, but upon removal, each animal lay exhausted on the cage floor where 
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artificial drying with rags was accomplished without the animals attempting to 
escape. It was felt that the drying may have even stimulated resumption of respir
ation in the 10.1 g water shrew, which appeared lifeless after removal from the 
water, but was released in apparent good health the following day. 

Conditions under which the limited data on diving endurance times have been 
acquired vary considerably: field observations, forced dives, or time to final 
struggle in drowning. The extent of exercising during the dives is another vari
able. A very tentative relationship between the maximum endurance for the shrew 
in this study and published data from Irving and Scholander on muskrat, beaver, 
and seal suggest an exponential relationship of: 

diving endurance (sec.) = 20 (weight, g)0.4 

If related to metabolic intensity alone, the anticipated exponent would be 0.25. 
However, the apparent excessive loss of body heat from a very small diver might 
be a significant factor in addition to the exhaustion of oxygen stores, and this 
may not be a simple relationship between endurance and metabolic intensity. 

Preliminary examination of heart and lung weights showed no species differ
ences between the water shrew and the more terrestrial S. cinereus when weights 
of excised, blotted organs were expressed as per cent of body weights. However, 
the data are limited to six water shrews and three masked shrews which died in 
traps or captivity. 

Studies of divirg physiology in the water shre~~ will be continued at the 
Virginia Polytechnic Institute. 

Financial support was provided during post-doctoral studies under NIH grant 
HE-02228 to Dr. Knut Schmidt-Nielsen, Department of Zoology, Duke University. 
Equipment was purchased as a part of a research allocation for continued studies 
at the Virginia Polytechnic Institute. 



Study of Digger l-lasp Communities }\}o·ng the Snake River 
Howard E. Evans 

Museum of Comparative Zoology, Harvard University 
Project Number 115 
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Studies during 1961, 1964, and 1967 have revealed the presence of more than 
100 species of solitary wasps occurring in restricted areas of sand or sandy graveJ. 
along the Snake River within 10 miles of the Research Station. In some small areas 
many species nest together, and some species are represented by great numbers of 
individuals. Also present are great numbers of parasites (flies and wasps), the 
m~j ority of them not at all host-specific. Three questions at once present them
selves: (1) how do so many species of wasps manage to co-exist in these restricte~ 
areas; (2) how do they survive in the presence of so many parasites occurring in 
these nesting aggregations; and (3) to what extent are the many species difference:- :. 
in nesting behavior a reflection of these two factors: avoidance of competition 
~.nd survival in the face of an abundance of non-host-specific parasites? 

An attempt to answer these questions involves close observation of these 
sandy areas, the marking of wasps and of their nests, study of the behavior of 
the wasps and their parasites, and the excavation of nests to study their structure 
and contents. Certain species were studied in some detail during previous summer R: 
and attention this summer was directed primarily toward other species, especfally 
three species of Philanthus, all predators on bees and wasps: pulcher, crabroni
formis, and pacificus. Many nests of the first two species were found, and 
detailed studies were made; however, only two completed nests of pacificus were 
located. Several other species not previously studied here or elsewhere were 
observed in some detail: Palmodes carbo, a predator on large grasshoppers; 
Belomicrus forbes!, a predator on plant bugs; and Cryptocheilus terminatum and 
Pisonopsis (species not yet identified), both predators on spiders. In addition, 
some new data were gathered on species studied earlier, and much time lias expended. 
trying to find nests of other species not yet studied. Two of these species, 
Sti ctiella emarginata· and Dienoplus pictifrons, are common elements in these com
munities, yet neither could be found nesting, and both may nest in unusual situ
ations. 

A study of this nature can never be carried to anything like full comple~:ion , 

but it seems safe to say that in general none of these species are full compet itors: 
either they prey on different arthropods or they nest at different times or in 
different situations. It also seems a safe assumption that many of the behavioral 
differences between species can be explained as different devices for reducing the 
incidence of parasitism: different nest closures, accessory burrows, manner of 
?rovisioning the nest, and so forth. So far at least some data are available on 
about 30 of the more than 100 species occurring in these areas. Whether a detailed 
report v7ill be written for publication at this time or an effort made ·;;o extend 
the studies during future summers remains at this point undecided. 

Assisted by Cleo Pierre, Student Conservation Program. 
Sup.~orted by the Museum of Comparative Zoology, Harvard. 



Study of Drifting Insects in the Snake River 
William R. Good 

University of Wyoming 
Project Number 148 

9 

This study is part ' of an investigation into the cutthroat trout fishery 
on the Snake River 1.n Wyoming, which also involves a number of other interrelated 
studies. 

The drifting insects concerned with in this study are the immature aquatic 
insects that are the normal fauna of the river-bottom. These insects apparently 
make use of the current for dispersal throughout the river, by becoming detached 
from the bottom or swimming upward and letting the current carry them along. 
Other workers have studied this phenomenon extensively in small streams in the 
U.S.A., Japan and Europe. It is generally believed that the drifting insects 
have been induced to move because of crowded conditions. I f t hey have truly 
been crowded out, then these drifting insects represent an e~cess of insects. 
The quantity of drifting insects is therefore a measure of the capacity of the 
river for insect production. Since the insects are food for the fish, such an 
investigation as this is of interest in a study of the cutthroat trout. 

The major investigations of drifting insects done by other workers have 
been conducted on small streams. There is therefore no standard technique for 
studying this phenomenon on large rivers like the Snake River. Accordingly, an 
important part of this study has been finding out how to go about collecting 
samples of drifting insects in a large river. Most of my investigations were 
conducted at the Cattle Bridge about one mile downstream from the Research 
Station. This bridge was a great convenience since it facilitated the taking 
of samples from places in the river that could not be reached by wading. 

My summer's routine consisted mainly of taking samples of drifting insects 
in nets suspended from the Cattle Bridge. A number of things were of concern, 
including what time of day or night the insects were drifting and where they 
drifted in relation to depth and width of the river. The results of this 
summer's investigations will not be known until I finish analyzing the samples, 
which is occupying my time at the present. 

Supported by National Park Service. 



Study of Chromosomes in Some Mammals of the Area 
Henry Huizinga 

University of Wyoming 
Project Number 143 
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In June and July pocket gophers (Thomomvs talpoides tenellus) were trapped in 
the vicinity of the Research Station. Study of the chromosomes of these animals, 
using the colchicine-marrow technique indicated a 2n number of 46. Of these, 8 pr. 
are metacentric, 4 pr. submetacentric, 8 pr. subtelocentric, and 2 pr. telocentric. 
There is a metacentric X chromosome and a dot Y chromosome. This subspecies has 
two less chromosomes than 1· ~· rostralis of the Laramie area. 

The "same" subspecies of pocket gopher was trapped at the Grassy Lake area 
and the chromosomes were studied but not as thoroughly as for the animals trapped 
a.t the Station. This study also indicated a 2n number of 46. The s lides made 
from the marrow of these animals and those prepared for the animals trapped near 
the Station are available for study. 

Two female flying squirrels (Glaucom~ sabrinus bangsi (Rhoades) were trapped 
just across the Snake River from the Station and marrow-chromosome slides were 
prepared. One was taken August 2; the other August 9. In spite of considerable 
effort, no males were trapped in the area. Later (August 29 and 30) two flying 
squirrels were taken near the Forest Service housing area north of the Black Rock 
ranger station. The female of the pair was released at the Research Station; 
marrow-chromosome slides were prepared from the male. 

The flying squirrels of the area were found to have a 2n chromosome number 
of 48. The slides are under further study at present. 

Below are listed other animals trapped and for which marrow-chromosome slides 
were prepared. The slides are available for study. 

Eutamias amoenus 
Lepus americanus 
Microtus richardsoni 
Microtus ? 
Mustela erminea 
Mustela vison 
Peromyscus maniculatus 
Spermophilus armatus 
Zapus princeps 

Assisted by Marilee Hylant, Student Conservation Program. 
Supported by New York Zoological Society and University of Wyoming. 
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Fleshy Fungi of Yellowstone and Teton Nation•l Parks 
Kent H. McKnight 

Crops Research Division 
U.S. Dept. of Agriculture 
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Project Number 145 
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1. A survey of the higher macrofungi (mushrooms) of Yellowstone and Grand 
Teton National Parks to determine what species are present. 

2. To collect ecological information on these fungi such as: 

(a) time of fruting 
(b) association with vascular plants and their possible role in biotic 

succession 
(c) geographic distribution of species 

3. Collection of fresh material of Discina and Neogyromitra for ctyological, 
anatomical, and more accurate gross morphological study. 

Results 

A favorably wet season in June and early July contributed to exceptionally 
good fruitings of the early season species. Five hundred sixty-seven collections 
of fungi were made. Detailed descriptive notes and photographs were made for those 
not previously annotated or photographed. Collecting was stopped in late August 
to allow attendance at the A.I.B.S. meetings on the return trip to Beltsville. 
The results will be incorporated in several research pbulications. 

Discussion 

This was a continuation of studies begun in the Yellowstone-Jackson Hole area 
during the summers of 1964 and 1965. Yellowstone National Park occupies an area 
of approximately 3,500 square miles mostly in the northwest corner of Wyoming, but 
overlapping into Montana on the north and Idaho on the west. Grand Teton National 
Park occupies approximately 485 square miles just south of Yellowstone Park. Large 
areas of National Forest land adjoin the parks on all sides including the Teton 
wilderness area of approximately 900 square miles. These park and forest areas 
consist of wild lands most of which is inaccessible by automobile. Because of the 
necessity to get mushrooms quickly to the laboratory for study, collecting was 
restricted to areas away from the principal tourist attractions and main highways 
which could be reached by automobile. In previous summers, collecting was con
centrated in Yellowstone Park while this summer most collections were made in the 
Teton Range and Jackson Hole where better aspen and spruce-cottonwood forests are 
~vailable. Twenty collecting stations in and around Grand Teton Park and 8 in 
yellowstone and adjacent areas were visited during the summer in an effort to 
sample communities differing in ecology. 
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Many species were found which had not been seen previously. This is probably 
due to a combination of factors: (1) the different habitats studied, (2) the very 
favorable weather, (3) the well-known fact that all species do not fruit every 
year, (4) previous summers' work in some of the same and other similar areas per
mitted the investigator to gain a ready familiarity with some species and allowed 
concentration this season on others previously passed over or inadequately studied, 
(5) exceptionally good fruitings were found this summer for some species previously 
seen only from comparatively poor material. This last point is very important in 
taxonomy of gill fungi since accurate identification is based on observation of a 
combination of characters which cannot be recognized unless fresh specimens in 
good condition are seen (often live specimens of different ages or states of 
maturity are needed). This is not possible for every species each year. For 
example, although I have collected macrofungi in the Rocky Mountains for many years 
this is the first season that I have found an abundance of ~Jt~O~~g~u~~ar~~9lus 
Fr., consisting of all stages of development in good condition. This is an European 
species not well understood in this country. 

It is expected that some of these collections will be new species and for 
several previously described species this summer's collections will make it possi
ble to write better descriptions. Final identification of the collections will 
be made at Beltsville, where access may be had to library and reference herbarium 
facilities not available at the field station. 

This was an exceptionally good season for fruiting of Discina and Neogryo
mitra currently being monographed for North America. Collections were preserved 
for cytological study and chromatographic analysis of hymenium pigments. Discina 
olympiana known previously only from the type locality in the Olympic Peninsula, 
was found in Wyoming, as well as a pallid form which may be Discina pallida, known 
only from Czechoslovakia. Additional information was obtained which helps to dif
ferentiate D. olympiana and D. brevapicula, a new species previously collected 
f rom the Rocky Mountains, but not yet published. Accurate color photographs and 
written field notes on color with reference to the Munsell and National Bureau of 
Standards color standards will help to resolve the much debated issue of color 
variation within and between species of these genera, particularly with reference 
to Neogyromitra gigas and Discina perlata. 

Many of the species collected all in two large genera, Cortinarius and Russula 
for which there are no satisfactory monographs. Because of this, and because past 
experience reveals a relatively high percentage of undescribed species in the 
western american mushroom flora final identification of some of these collections 
can not be accomplished immediately. These facts together with the irregularity 
of fungus fruiting and the need for additional detailed field observations men
tioned above indicate that several seasons collecting in the future will be needed 
to get a reasonably complete picture of the mushroom flora of this region although 
an interim report of some value on the basis of collections which can be identified 
from the three seasons work can be compiled. 

Assisted by Mrs. McKnight who prepared water color illustrations of the fungi. 
Supported by U.S. Department of Agriculture. 
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James Mulligan 
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The sympatry of three congeneric sparrow species; namely, the Song, Lincoln, 
and Fox Sparrows in the Jackson Hole area is a unique circumstance in the distri
bution of this group. Elsewhere they are separated by habitat if not by consid
erable distance, but here these species breed together. The Fox and Song Sparrow 
were observed actually defending interspecific territories. The study conducted 
during a period of four days in early June was preliminary and was aimed mainly 
at obtaining a collection of Song Sparrow vocalizations as part of a larger study 
of the same throughout most of the geographic range of this species. There was 
question here of the variation which might be found in certain stereotyped calls, 
s ince the possibility existed that those used for territorial defense might show 
character displacement in areas of close sympatry with congeneric species. 

It was found, using evidence from detailed measurements of audiospectrographs, 
that the most common and important of these calls varies not at all from that 
found in the other parts of the range. In fact this call is evidently quite 
uniform through the entire range of the Song Sparrow, including the widely separ
ated races of the Mexican Plateau. 

Further studies are anticipated to clarify the similarities and differences 
in the visual and sound signals used by the above species in their mutual rela
tionships at Jackson Hole. 

Assisted by Thomas Cooper, Saint Louis University. 
Supported by NSF Grant BG-3433. 
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The purpose of this study was to investigate the parasitic behavior of sev
eral species of hemiparasites (containing chlorophyll) and "complete" (non-green) 
parasites of the angiospermous families Scrophulariaceae and Orobanchaceae. Among 
the points considered were the development and longevity of the parasitic attach
ments, the morphology of the host-parasite union, correlations of parasitism with 
morphological or ecological adaptations, the determination of the taxonomic range 
in hosts, and the frequency of attachment to a host when more than a single host 
was involved. The species involved and the types of data collected for each are 
summarized in the table below. All species were observed in as great a range of 
habitats and elevations as could be studied in the time available. Distributional 
data for the species concerned were obtained for a wide area in the middle Rocky 
Mountain region from herbaria in Wyoming, Idaho, and Montana. 

In conjunction with this study a few species of flowering plants were col
lected which had not previously been recorded for Grand Teton National Park, 
including some parasites belonging to the genera Cordvlanthus and Orobanche. 

A seminar on parasitic plants from both the Jackson Hole region and from 
other parts of the county was given at the Station August 3rd, which was quite 
helpful to the writer as it invoked a discussion of parasitism, saprophytism 
in both the plant and animal kingdoms. 

Area; No.of 
Approximate Study Seeds for Voucher Anatomical Host 

Species Elevation Sites Cultures Specimens Material Range 

Castilleja Yellowstone 2 X X X X 

exilis N. P.; 5000 

c. lauta " 8700 X 

c. cf. Jackson Hole 
cusickii area; 7-9000 X 

c. flava " If 
X 

c. linariae-
folia ft " X 

c. long is pica If " X 

c. miniata It " X 

(Table cont.) 



~pecies 

Areu; 
Approximate 
Elevation 

C. rhexifolia Jackson Hole 
area; 7-9000 

C. septentri
onalis 

Cordylanthus 
ramosus 

Orthocarpus 
luteus 

0. tolmiei 

Pedicularis 
bracteosa 

P. groen
landica 

P. racemosa 

P. contorta 

P. cystopter
idifolia 

P. oederi 

P. parryi 

P. parryi var. 
purpurea 

P. grayi 

Orobanche 
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Assisted by Susan Noble, Student Conservation Program. 
Supported by New York Zoological Society. 
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Population Dynamics and Social Behavior of Swans 
William J. L. Sladen, M.D. 

Johns Hopkins University 
Project Number 149 
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A study was made of the trumpeter swans of the Jackson Hole area including 
a survey of numbers present, ratios of young to adults, and their behavior. 
A derailed report is not available at this time. 

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

Dale L. Taylor 
University of Wyoming 

Project Number 133 

This study was begun in the summer of 1965. During that time, six areas that 
were burned in 1960, 1954, 1942, 1910, approximately 100 and 300 years ago were 
selected for intensive study. In these areas I have two summers' data on hygro
thermograph records; one full summer on Moeller distance thermometers at one and 
six inches in the soil; atmometer and rainfall data. Soil moisture, litter depth, 
chemical and mechanical analysis data of ten composite soil samples from each 
area were collected. The random pairs method was used for sampling trees and 
the Daubenmire canopy coverage method for herbs and shrubs. 

Each area was censused for birds in June and trapped for mammals in June and 
August in 1966 and 1967. Insect sweep samples and berlese litter samples were 
collected throughout the two summers. 

A completed report is expected in June 1968. 

Assisted by Keith R. Taylor and Brent Costain, Student Conservation Program. 
Supported by the New York Zoological Society and the Wyoming Chapter of the 
Society of Sigma Xi. 
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Inves tigators \~ho Spent Short Periods At the Research Station 

George T. Baxter, Zoology Department, University of Wyoming 
To check on aquatic studies on Snake River and collect fish. 

Martin L. Cody, Department of Zoology, University of California, Los Angeles 
Revisited avian communities in grass, sage and willow study areas in order 
to check differences which may exist in early summer as compared with 
later summer studies made previously. 

Morton May, Division of Plant Sciences, University of Wyoming 
Study of range improvement in aspens. 

C. Robert Shoop, Department of Biological Sciences, Wellesley College 
Study of salamander distribution in area. 

Wilbur M. Tidd, Department of Zoology and Entomology, Ohio State University 
Study of fish parasites, especially copepods on gills. 
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STUDENT CONSERVATION PROGRAM 

Four students worked at the Research Station under the Student Conservation 
Program. These students were W. Brenton Costain, Marilee Hylant, Susan Jrna Noble , 
and Cleo C. Pierre. Their program of activities was divided into two major parts, 
(1) to become acquainted with the various Federal and State agencies concerned 
with conservation in the area, and (2) to carry out an individual research project. 
The schedule of activities included the following: 

1. A two-day orientation prcgram with Grand Teton National Park Service in 
Moose. Participating were Mr. Jack Anderson, Superintendent and the heads of 
various divisions. 

2. A Forest Recreational Activities Program conducted by Mr. Bill Jackson. 

3. A visit to the Federal Fish Hatchery with explanation of its operation 
and significance by Ross Kientz and Marvin Tygum. 

4. Explanation of operation of Wyoming State Game and Fish Department and 
its impottance in the Jackson Hole area by Kenny Martin, District Warden. 

5. Explanation of administration and operation of Teton National Forest by 
Forest Supervisor Safran. 

6. A visit to the Fish and Wildlife Service Elk Refuge. Manager Redfearn 
discussed the functions of the Refuge including the winter elk feeding program. 

7. A two-day visit to Yellowstone National Park at Mammoth with an explan
ation of the operation of the interpretive program by Stan Cantor, Assistant 
Naturalist. 

8. An explanation of the operation of the U.S. Reclamation Service with 
emphasis on the importance of the Jackson Lake Dam, by Supervisor Braman. 

9. An illustrated lecture and explanation of wildlife in Jackson Hole by 
John Turner. 

10. Seminars by research workers at the Station, listed elsewhere in this 
Report. 

Following are summaries of the reports of these students' research projects: 

Biotic Succession in Lodgepole Pine Communities of Fire Origin 
in Yellowstone National Park 

W. Brenton Costain 

Instruments were set up in six burned areas of Yellowstone National Park 
that were 7, 13, 25, 57, 90, and 260± years old, and analyses were made to measure 
the variation in physical factors, soil characteristics, plant cover, and animal 
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co~munities . The 7, 13, and 25 year old burns were found to ~epresent open habi
tats. The 57 year old burned area presented a closed canopy forest with a still 
ext ensive ground cover. In the 90 year old burn the undergrowth was still sparse 
and in the 260 year burn, it was negligible in most areas. 

Particular emphasis was placed on studying observable vegetation at the Otter 
Creek Lightning Burn of July, 1966. In this area, the fire had burned to mineral 
soil over most of the area, but there was little evidence of erosion. Neither 
big game animals nor birds avoided the burned area. A canopy coverage analysis 
was run along an arbitrary transect across the burn. The burn remains largely 
devoid of plant growth; bare soil and deadfall lie on 95% of the area. Comparison 
is made of the 1966 Otter Creek Burn and the 1960 Central Plateau Burn (in an 
area west of the 1966 burn) in regard to canopy coverage. In the 1960 burn, lodge
pole seedlings still cover only 1% of the ground. Other vegetation present at the 
1960 site shows that evidently plants which dominate the early stages of recovery 
appear during the first season after the fire. Analyses of soil at various depths 
were made in order to predict the potential of the area to support an adequate 
plant cover in the next few years. These soil samples await more thorough chemical 
analysis. 

Techniques and Uses in the Study of Mammalian Chromosomes 
Marilee Hylant 

The purpose of this study was to learn something of taxonomic identification, 
especially the techniques involved in the determination of chromosome counts and 
karyotypes of mammalian species, specifically, Spermophilus armatus, the ground 
squirrel, and a vole, tentatively identified as Microtus montanus. Since it is 
often difficult to make identification on the basis of morphology alone, karyo
typing and chromosome count become increasingly important in taxonomy. Techniques 
detailed in this report include trapping, slide preparation, slide staining, 
photography, karyotyping and Basic Number (N. F.). After preparing and studying 
chromosome slides of ~· armatus, the same methods of chromosome preparation and 
study were utilized to identify tentatively M. montanus. 

A Study of the Variability in Five Species of Castilleja 
in the Vicinity of Jackson Hole Research Station 

Susan Jane Noble 

The purpose of this project, conducted during July and August, 1967, at the 
Jackson Hole Research Station, was to study variations within the local populations 
of Castilleja. Ninety-six specimens were collected from 11 sites at elevations 
r anging from 6,750 to 9,000 feet in Grand Teton National Park, Teton National 
Forest, and Yellowstone National Park. Observations were recorded in regard to 
the site, soil type, and relative moisture and sunlight. Associates of Castille~ 
were also noted. Various plant characteristics were noted, e.g., plant height, 
color and shape of bract, length and shape of calyx, etc., and the plants were 
t hus identified and classed into five species and one hybrid. The occurrence of 
hybrids in the populations sampled was 6.25% of the total number of collected 
s pecimens. f. miniata expressed the greatest variations in floral and leaf 
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characters and was the species most commonly encountered. The only pollinators 
found ~;rere bumblebees, Bomb1.dea, on .£. miniata plants. 

A Comparative Study of the Nesting Behavior 
of Two Species of Digger Wasps 

in Jackson Hole, Wyoming 
Cleo C. Pierre 

This study observes the nesting behavior of two species of digger wasps, 
Philanthuspulcher and P. crabroniformis, in the sandy banks of the Snake River 
at Jackson Hole, Wyoming during July and August of 1967. The noting of differ
ences in two species sharing the same habitat was the primary result of this study. 
f. pulcher nests in July and early August, while f. crabroniformis begins her 
nesting as f. pulcher dies, thus enabling these two wasps to share the same 
habitat. Both species nest in firm, sandy !cam. f. pulcher digs her nests with 
her mouthparts, dispersing the soil with her abdomen, thus effectively hiding 
the entrance to her burrow. She does not however, make distinct orientation 
flights. f. crabroniformis was seen to dig her nest in the same manner as f. 
pulcher except that she does not disperse the dirt and thus her nests are quite 
conspicuous. When she leaves her nest, f. crabroniformis makes circular orienta
tion flights. The prey of f. pulcher are large bees and wasps of various families, 
usually captured on the flowers of Eriogonum by approaching downwind. The prey 
of f. crabroniformis are always of the family Helictidae. f. pulcher flies 
straight tack to her nest after capturing her prey and then makes a dash for her 
burrow, while f. crabroniformis makes short stops on the way back, probably to 
elude the parasitic ~· trilineata, a fly which also pursues f. pulcher. The 
structures of the burrows of the two species were found also to differ signifi
cantly. 
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COOPERATION WITH OTHER AGENCIES 

Among the most important cooperative activities with other agencies were 
the following. 

1. Wyoming State 4-H Field Program. 
The director and other investigators at the Research Station explained 
the functions of the Station and the nature of the research projects 
under way. 

2. Field Biology Program for High School Students. 
High school students under the supervision of Mr. Ted Major, science 
instructor at Jackson-Wilson High School, spent one day at the Research 
Station. In addition to an explanation of the Research Station and 
its operation, students were given an opportunity to visit with research 
workers and learn of the various research activities being carried out 
at the Station. 

3. Cooperation with Grand Teton National Park Service in connection with the 
Third International Short Course in the Administration of National Parks 
and Equivalent Reserves held August 28. 

Forty park administrators from 24 foreign countries and the United States 
came to the Station. Foreign countries represented include the following: 
Turkey, East Pakistan, Indonesia, Canada, Argentina, West Caroline Islands, 
England, India, Jordan, Puerto Rico, Botswana, Uraguay, Ecuador, Brazil, 
Peru, Columbia,Tb~iland, New Zealand, Kenya, Bolivia, Switzerland, So. 
Africa, Paraguay and Venezuela. 

The discussion centered around the major considerations of the significance 
of a research station located in a national park. The ways in which such 
a station can contribute to the interpretive program of the park and ways 
in which the park can provide opportunities for pursuit of significant 
research. 

4. The Research Station maintained a close cooperation with the Park Service, 
the Forest Service and the Game and Fish Department throughout the summer. 

5. During the course of the summer a large number of scientists visited the 
Station. 
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SEMINARS 

Seminars were held at 8:00 P.M. on Thursdays. All seminars presented were 
excellent, stimulating extensive discussion and interchange of ideas. Following 
is a list of seminars presented. 

July 6 Douglas Houston - Ecology of the Shiras Moose in Jackson Hole. 

July 13 Joseph T. Bagnara - Changes in pigments of amphibian xano~hophores aoting 
larval development. 

July 20 William J. L. Sladen- Penguins of Cape Crozier. (Film and slides) 

July 27 William A. Calder - Respiration and evaporative cooling in birds. 

Aug. 3 Martin A. Piehl - Studies of semi-parasitic flowering plants. 

Aug. 10 Howard E. Evans - A study of an insect community. 

Aug. 17 Kent H. McKnight - Taxonomy and ecology of the fleshy fungi. 

Aug. 24 Dale L. Taylor - Biotic succession in lodgepole pine communities. 

LIBRARY 

The books and periodicals were used almost continuously during the summer 
partly because of the improved accessibility and study conditions provided by 
the new Library-Seminar building. This building was used extensively for showing 
slides and films in addition to the regular library and seminar use. 

Periodicals previously subscribed were continued, and current issues were 
made available to the research workers before being filed in the stacks. We 
continue to receive reprints from research workers of previous years. The total 
number of titles of published data resulting from work at the Station is now well 
in excess of 100. A list of the reprints of publications which we have available 
on research conducted at the Station is included as an appendix to this Report. 
Current National Park Service and Forest Service publications and information 
were made available to investigators. Reports on research projects, Annual 
Reports and other information related to the Station operation were made available, 
also. 
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FINANCIAL REPORT 
1966-67 

December 16, 1966-June 30, 1967 

Carried Over To 
Item Budgeted Expended Next Year's Budget 

Part-time Assistants $ 609.00 $ 609.00 $ 
Equipment 844.30 102.76 741.54 
Supplies 708.54 386.09 322.25 
Contractual 985.40 114.20 871.20 
Travel 389.23 18.90 370.26 
Fixed Charges 531.00 36.00 495.00 

$ 4,067.47 $ 1,266.95 $ 2,800.25 

July 1, 1967-0ctober 31, 1967 

Item Budgeted* Expended Unexpended 

Research Project $ 1,312.50 $ 1,312.50 $ 
Part-time Assistants 2,199.50 1,600.00 599.50 
Equipment 1', 761.54 591.10 1,170.44 
Supplies 1,253.25 774.87 478.38 
Contractual 1,676.20 938.67 737.53 
Travel 743.26 140.85 602.41 
Fixed Charges 595.00 595.00 

$ 9,541.25 $ 5,357.99 $ 4,183.26 

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

Rent received in the amount of $745.00 was placed in the General Fund of the 
University. 

The New York Zoological Society contributed $500.00 toward the Director's 
salary in the form of an honorarium. 

Grants-in-aid in the amount of $1800.00 were given to investigators by the New 
York Zoological Soc.iety. 

National Park Service Grant to Good for academic year 1967-68 - $3200.00. 
National Park Service support to Student Conservation Program - $2000.00. 
Goelet-Manice Gift received - $2000.00. 



Altmann, Margaret 

LIST OF PUBLICATIONS ON RESEARCH 
AT 

JACKSON HOLE RESEARCH STATION 

University of lVyoming 
and 

New York Zoological Soctety 

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 Hyoming. Behavior, 4(2). 

1953 Social graces in elk society. Bull. N. Y. Zool. Soc., Animal Kingdom, 
56(3):66-72. 

1956 Patterns of herd behavior in free-ranging elk of llyoming. Cervus 
canadensis nelsoni. Zoologica, 41(2):65-71. 

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

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

Social integration of the moose calf. Animal Behaviour, 6(3-4):155-159. 

1959 Group dynamics in Hyoming moose during the rutting season. Jour. of 
~1ammal., 40 (3): 420-424. 

1960 Moose runs from Sandhill Crane. J. of Mammal., 41(4):525. 

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

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

1963 Naturalistic studies of maternal care in moose and elk. Chapter in 
Maternal Behavior in Mammals Ed. by Harriet L. Rheingold. John Wiley 
& Sons, pp. 233-25~ 

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

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

Armitage, Kenneth B. 
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. 

1962 Social behaviour of a colony of the yellow-bellied marmot (Marmota 
flaviventris). An. Behav., 10(3-4):319-331. 
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Bangham, Ralph 
1951 Parasites of fish in the Upper Sn~<e River drainage and in Yellowstone 

Lake, Wyoming. Zoologica, 36(111). 

1953 Studies on monogenetic tremato~~s: Dactylogryidae from Alaska, Wisconsin 
and ~Tyoming. Am. Hid. Nat., 50(1): 206-217. Published by John D. Mizelle 
and Francis 0. t.Jebb using Bangham' s material. 

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

Baxter, John H. 
1960 Aquatic Hyphornycetes from Wyoming. t·~ycologia, 52(4) :654-655. 

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

Hyoming Range Nanagement Issue No. 104. (Mimeo.) 

1960 A Study of Sagebrush. Bulletin 368, University of Wyoming Agricultural 
Experiment Station, June. 

1961 Range Survey in Teton County, ~!yom.ing. Part I. Ecology of Range 
Resources. Bulletin 376, University of Wyomine Agricultural Experiment 
Station, }1arch. 

1962 Range Survey in Teton County, ~~oming. Part II. Utilization and Con
dition Classes. Bulletin 400, University of l~Tyoming Agricultural 
Experiment Station, December. 

Beetle, Dorothy E. 
1956 Habitats of terrestrial Hollusca in Jackson Hole, Hyoming. Jour. Colo.

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

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

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

A checklist of Wyoming recent mollusca. Sterkiana, No. 3 • 

.Bliss, L. C. 
1956 A ~omparison of plant development in microenvironments of arctic and 

alpine tund~as. Ecol. Hon. 26:303-337. 

Carpenter, Charles 
1953 Aggregation behavior of tadpoles of Rana ~· pretiosa. Herpetologica, 

9:77-78. 

An ecological survey of the herpetofauna of the Grand Teton-Jackson Hole 
area of lrJyoming. Copeia, 3:170-174. 

Trapping technique for aquatic salamanders. Herpetologica, 8:183 

1954 A study of amphibian movement in the Jackson Hole t~ildlife Park. 
Copeia, 3:197-200. 
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Craighead, Frank C. 
1951 A biological and econo~ic 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 P.iver. Jour. Hildl. Mgt., 

13(1):51-64. 

1950 The ecology of rap tor predation. Trans. 15th No. Amer. v1i ldl. Conf., 
pp. 209-223. 

Cummins, George B. and John W. Baxter 
1962 Nomenclature, life historiesp and records of North An~rican Uredinales. 

Madrono, 16(6):201-203. 

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. 

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

Edwards, William C. 
1964 A preliminary investigation concerning the plant ecology of the willow 

flats on Jackson Lake, Jackson Hole, t-Jyoming. Proc. 74th Annual 
I1eeting of the Nebr. Acad. of Sciences, r~ay 1 & 2, pp. 6-7. 

Emlen, John T. 
1952 Social behavior in nesting cliff swallows. The Condor, 54:177-199. 

1954 Territory, nest building, and pair formation in the cliff swallow. 
The Auk, Vol. 71. 

Evans, Howard E. 
1962 The geyser-loving digger wasps of Yellowstone. The Explorer 

(Cleveland, Ohio), 4:6-11. 

1963 Predatory wasps. Scientific American, 208(4):145-154. April. 

The clustering wasps--and why they cluster. Audubon Hag., 65(4): 
236-237. July-August. 

Notes on the prey and nesting behavior of some solitary wasps of 
Jackson Hole, tvyoming. Entomological !le'to7S, 74(9) :233-239. 

1964 Observations on the ethology of digger wasps of the genus Steniolia 
(Hymenoptera:Sphecidae:Bembicini). Amer. Mid. Nat., 72(2):257-280. 
(With J. E. Gillaspy) 



Evans, Howard E. (cont.) 
1965 Simultaneous care of ~re than one ne~ t by Ammophila azteca Cameron 

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

1966 Tbe Comparative Ethology~ Evolution £f!h!~ Wasps. Harvard 
Univ. Yress, 526 pp. 

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

Nest$ an'd prey of .two ~i'pecies ·of Phiianthus. in Jackson Hole. Wyoming 
(Hymehopl:•ra, SpheC:idae) • Great Basin Natu.ra'list, 26 (1•2): 35-40. 

Findley, James s. 
1951 Habitat preference~ of four species of Microtus in Jackson Hole, Wyoming. 

Jour. Mamma1., 32(1):118-120. 

A record of moose speed~ Jour. Mammal., 32(1):116. 

A tame red fox cub. Jour. Mammal., 32(1):117 ~ 

1954 Reproduction in two species of Myo~is in Jackson Hole, Wyoming. Jour. 
Mammal., 35(3):434. 

French, Norman R. 
1955 Foraging behavior and predation by Clark Nutcracker. The Conder, 

57(1):61-62. 

1959 Life history of the Black Rosy Finch. The Auk, 76(2).159-180. 

Distribution and migration of the Black Rosy Finch. The Condor, 
61(1):18-29. 

Gilligan, James P. 
1954 Wildlife values in western wilderness area management. Jour. Wildl . 

Mgt., 18(4) .. 

John, Kenneth R. 
1957 Comparative rates of survival of normal and deformed chub, .Q!h 

atraria Gi.rard, in Two Ocean Lake, Teton tounty, Wyoming. Ft·oc. Pa. 
Acad. ·of ~.cience, 31:77-82. 

i959 Ecology of the . chtiP, .2!!! atraria with special emphasis on vertebral 
curvatures in Two Ocean Lake, Teton National Park • Wyoming. 
Ecology, 40(4):564-571. 

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

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

Kennington, Garth s. . 
1957 Influence of altitude and temperature upon rate of oxygen consumpti ft 

of Tribolium confusum Duval and Camponotus pennsylvanicus modoc 
Wheeler. Physiol. Zool., 39(4):305-314. 

1961 The influence of temperature and atmospheric pressure on the rate oi 
oxygen uptake in Tribolium confusum. Ecology, 42(1):212-215. 
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Laycock, William 
1953 Ecological notes on the pocket gopher in Wyoming. Jour. Colo.-Wyo. 

Acad. of Sci., 4(5):41. 

1957 Seasonal periods of surface inactivity of the pocket gopher. Jour. 
of Mammal., 38(1):132-133. 

1958 The initial pattern of revegetation of pocket gopher mounds. Ecology ~ 
39(2):346-351. 

Levi, Herbert w. and Lorna R. Levi 
1951 Report on a collection of spiders and harvestment from Wyoming and 

neighboring states. Zoologica, 36(LV):219-237. 

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

Lichtwardt, Robert w. 
1967 Zygospores and spore appendages of Harpella {Trichomycetes) from 

larvae of Simuliidae. Mycologia, 59(3):482-491. 

Lowrie, Donald c. and Willis J. Gertsch 
1955 A list of the spiders of the Grand Teton P~rk area, with descriptione 

of some new North American spiders. Amer. Museum Novitates, No. 1736. 

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

Zoologica, 43, Pt. 1, No. 1, April 4, 1958. 

Miller, Dwight D. 
1955 A study of sex combs in Drosophila affinis and Drosophila athabasca ~ 

Trans. of the Amer. Microscop. Soc., 74(2):191-197. 

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

Jackson Hole area. Zoologica, 35{11):129-131. 

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

buffalo herd. Jour. of Mammal., 31(4):463. 

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

Habitat adaptability of Phenacomys in Wyoming. Jour. of Mammal., 
31(3):351. 

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

1964 Evidence for echolocation in shrews. J. Exp. Zool., 156(1):19-38. 
With Edwin Gould and Alvin Novick. 

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

Amer. Microscop. Soc., 72(3):249-252. 

1958 Coprozoic protozoa from Wyoming mammals. J. Protozoal., 5(1):69-74 . 
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Noble, Glenn A. (cont.) 
1961 Stress and Parasitis: ~ ~ I. A preliminary investigation of the effects 

of stress on ground ~q~irrels and their parasites. Exper. Parasit., 
11(1):63-67. 

1962 Stress and Parasitism II. Effect of crowding and fighting among ground 
squirrels on their Coccidia and Trichomonads. Exper. Parasit., 
12(5):368-371. 

1966 Stress and Parasitism III. Reduced night temperature and the effect on 
pinworms of ground squirrels. Exper. Parasit., 18(1):61-62. 

Stress and Parasitism IV. Cold stress and Entamoeba. Exper. Parasit., 
19(3):264-268. 

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

Rausch, Robert 
1949 Paradilepis simoni n. sp., a cestode parasitic on the osprey. 

Zoologica, 34(1). 

Rausch, Robert and Everett Schiller 
1949 A contribution to the study of North American cestodes of the genus 

Paruterina Fuhrmann, 1906. Zoo1ogica, 34(1). 

Reed, John F. 
1948 Botanical investigations in the Jackson Hole Wildlife Park. Jour. 

Colo.-Wyo. Acad. of Sci., 3(6):40. 

1950 The meadows of the Jackson Hole Wildlife Park. Jour. Colo.-Wyo. Acad. 
of Sci., 4(2):53. 

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

Roofe, Paul G. 
1960 The rate of flow of blood through capillaries in the olfactory lobe 
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