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PHYSICAL FACILITIES 

No buildings were added to the Station the past year, however, 
numerous minor repairs and improvements were made. The refurnishing 
and remodeling of the old powerhouse into the bathhouse was completed 
early in the summer before research workers arrived and was in suc
cessful use during the summer. These new accommodations provided 
adequate wash basins, showers and toilet facilities for the men and 
women at the Station. Improvements of the grounds were continued, 
the most important being the graveling of roads within the Station 
grounds. 

A new gasoline tank and pump were installed by about the middle 
of July. This makes possible the supplying of gas at greatly reduced 
rates both to vehicles used by the Station and to personal oars of the 
research workers for their research activities. This resulted in 
great convenience to the personnel as well as in a saving of eight to 
ten cents per gallon ~n gas for Station use. A total of approximately 
1,400 gallons of gas was dispensed to Station personnel from July 19 
to September first. 

All the new housing which was moved from Moran during the summer 
of 1957 was used continuously to take care of the demands placed on 
the Station. In addition, some housing was provided in tents to 
accommodate interested investigators for short periods of time. 

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

1. Construction of a room to serve as a seminar room, library 
and reading room. The library is now located in three different 
places. The ~~akay 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 be constantly attempting to improve the existing facil
ities to make them more pleasing and more effective in carrying out 
the various research programs. 



SUMMARIES OF RESEARCH PROJECTS CARRIED OUT IN 1958 

The Social Role of the Juvenile Elk and Moose 
Margaret Altmann 
Project Number 77 

The research covered in this report is part of a long range 
investigation en: "Comparative Behavior Patterns in Free-Ranging, 
Wild Ungulates." 

The observations on free-ranging moose were conducted in four 
main and three lesser study a-reas. 'fhe areas represented typical 
Wyoming moose habitats at elevations from 6,500 to 8,800 feet. Pure 
wilderness as well as tourist-accessible areas were represented. 

The timing of the observations was arranged in a sliding schedule 
so that most phases of the diurnal activity could be noted. Long 
distance observation (100-200 yards), carefully developed through 
years of experience, became more and more effective in permitting 
observation of sequences of behavior. For example, . it was possible 
to note the gradual onset and increase from day to day in hostility 
between the moose cow and yearling which culminates in the displace
ment of the yearling just before the birth of the new calf. 

The elk material was gathered in three main and three lesser 
study areas. one area was in lower location (6,800 feet). The 
other areas wer@ between 7,800 and 10,500 feet elevation. All of 
the elk observation areas were of wilderness type, inaccessible to 
tourist traffic. 

This latte~ point may become increasingly important for wild 
animal observations in general since tourist pressure in the Jackson 
Hole area is growing steadily. The tourist impact on wildlife is 
not only increasing in numbers but also in "kind". The urge to 
photograph and/or to contact the wild animal closely is presenting 
a definite problem to the conservationist as well as the scientist. 
While in my opinion a quiet observer or even a group of observers 
would represent no serious disturbance or dislocation of the wild 
animals, the noise, stone throwing, and rushing approaches do defeat 
the purpose of the very people who came to see the wildlife in their 
natural habitat. It may be in order to plan and execute a campaign 
to educate people in silent wildlife observation from a distance 
before most of the animal life is retreating or changing into Jttarget 
type" animals like the beggar bears along the Yellowstone highways. 

As was stated in previous research of mine (1956), the two species 
of ungulates, the elk and moose, differ widely in their social dynamics. 
The upbringing of the calf follows a solitary pattern in moose while 
the elk calf is early integrated with the elk herd. Such differential 
patterns in dam-calf relationship lead ... to a markedly different social 
status in the juvenile {yearling and two year old) of the two species. 
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When drawn against the background, seasonally changing, of social 
behavior of their own groups, the juveniles in moose and elk are norm
ally subject to more stress and difficulties than either adults or the 
young calf. The displacement of the yearling moose or elk in spring 
before or at the birth of the calf causes in both species an erratic 
behavior and seems to affect the nutritional condition of the yearlings. 
The juvenile tries to return time and time again to the dam but is 
rejected and driven off by the dam. The adjustment to this change in 
social acceptance is somewhat easier in the elk yearlings, since the 
connection with the particular herd group is not disrupted. The 
yearling continues in most cases to live as a member of the group but 
is in marginal position to the dam. 

In the moose yearling, displacement brings a highly critical 
situation for the yearling. Quite unable to live alone, the moose 
yearling searches for possible other attachments. Unsteady and 
drifting, some moose yearlings attempt to establish themselves in 
the margin of the cow-calf groups even when threatened by the dam. 
Others join small juvenile bands or become "junior satellites" of 
older bull moose. 

The two year old juvenile moose go through a markedly restless 
stage during the pre-rutting season in August. While still in velvet 
antlers, they show evidence of partial sex activation, sex play and 
pugnacious behavior. In this respect they behave similarly to the 
yearling and the two year old elk juveniles which apparently precede 
the mature elk in play-type minor rut. Thus it has been seen repeatedly 
that the juvenile bulls (moose and wapiti) drive and try to mount a 
mature female. These sex attempts lead in all cases to a tussle or 
even open hostility since the mature cows are not in estrus at that 
time. Another form of sex play is seen at this time among the juven
iles of both moose and elk. They mock fight or tussle among them
selves. In a few cases young females participated in the group tussle 
by kicking and jumping, but they were less persistent and dropped out 
of the game after a short while. This period lasts for about three 
weeks while the mature males are more or less solitary and rub off the 
velvet on their antlers. 

As soon a.s the adult, big bulls reappear from the timber cover 
with clean-shaven antlers and in readiness for the rutting season, 
the juvenile elk and moose bulls face the second displacement from 
their groups. In attempts to rejoin their previous attachment, be 
it as a satellite to a big bull or with the females, they yield to 
open threat or to actual blows with the antlers. Usually they 
establish themselves as "drifters" or in marginal position to their 
old group. In moose the juvenile female faces at such time the 
jealous sex hostility of any mature female, often its own dam. The 
group structure of the harem in the breeding season eliminates the 
jealous fighting among females and allows a secure place for the 
immature females. The brunt of the difficulties at the elk rutting 
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season is encountered by the male yearlings, the spikes. In con
stant retreat from the harem bulls, the spikes drift through their 
habitats and frequently are so confused about their location they 
are easy targets for the hunters in the coinciding hunting season. 
It was possible to draw a map of the exact wanderings of several 
spike bulls at such times. The paths taken indicated clearly that 
their movements resulted from evasion of the big bulls. Exceptional 
cases observed when spike bulls were tolerated within a harem were 
due to stunted growth and development of the yearling. 

Supported by a grant from the New York Zoological Society. 

Sagebrush-Grass Competition 
Alan Beetle 

University of Wyoming 
Project Number 64 

This was the third and final year of the study of sagebrush 
types occurring in the 11 western states. Final results of the 
survey of woody types of sagebrush, all of which occur only in the 
western United States, show that there are many more types than has 
been realized, and that these types cover nearly twice the usually 
estimated acreage. The mapping of about twenty different types is 
completed, and publication on this work should be forthcoming within 
a year. 

Assisted by Robert Sandberg. 
Financed by the Wyoming Agricultural Experiment Station through 
Inter-regional Research Program. 

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

University of Wyoming 
Project Number 85 

The third year of five on this study has been completed. This 
study is to determine range condition classes on a grazing allotment 
basis of lands grazed by domestic livestock in the Jackson Hole area 
of Wyoming. The gathering of data aims to correlate the vegetation 
condition classes with forage yield studies, with water infiltration 
studies, and other types of management practice. Much of the data 
gathered is as yet fragmentary and will take time to complete. How
ever, most of the ranges in Teton County have had at least a pre
liminary survey. Interesting reli~areas were found on lakes in 
Yellowstone National Park. Particular attention this summer was 
paid to the distribution of various species of Danthoni~. These 
studies are being correlated with studies of aspen, wheatgrass, and 
Idaho fescue, finished in other years. 

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

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

Project Number 75 

The work on Swan Lake was continued as in the previous four 
summers. The information obtained gave us some pretty clear indi
cations of the changes taking place in the lake as a result of the 
effluent from the Colter Bay area, For some of these determinations 
you are referred to the summary in the 1957 Annual Report. Sufficient 
data is available now to justify a compilation of work up to this 
point for publication. Since this should be completed and ready for 
publication in the near future, there will be no attempt to summarize 
the data in this report. 

The plankton population continues at a very high level at all 
stations, apparently in response to the nutrient effect of the sewage 
entering the lake. The vegetation including both the emergent and 
submergent species showed some very significant changes as compared 
With conditions before sewage entered the lake. In contrast to the 
condition in 1957, pond lilies seemed to be reacting to the increased 
amount of sewage. In fact, in the upper end of the lake near the 
sewage inlet, many of the pond lilies demonstrated evidence of 
disease resulting in reduction of the area covered by the lilies. 

The overload of sewage noted during the last part of the summer 
of 1957 continued during much of the summer of 1958, however, the 
sewage treatment plant was greatly expanded during the course of the 
summer and it is anticipated that by the summer of 1959 the situation 
will be corrected so that no raw sewage will be entering the lake. 

The plankton continued to modify and consume the raw sewage to 
the extent that no offensive condition developed over the entire lake, 
however, the area near the inlet did give some indication of pollution. 
It is hoped that the expru1ded treatment plant will correct this situ
ation before any major portion of the lake is affected. 

The details of this study will appear in published form. 

Assisted by Hugh Bradford House. 
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Cliestogamy in Danthonia 
Albert K. Dobrenz 

University of Wyoming 
Project Number 95 

Thlring the summer of 1958 while stationed at the University of 
Wyoming Biological Research Station at Moran, Wyoming, my research 
problem was to investigate the species of the Genus Danthonia in the 
Jackson Hole area in regard to their cliestogamous condition as well 
as their distribution patterns in this section of Wyoming. Since this 
particular genus is the grass which the author is using as a research 
problem for a Master's thesis, experiments concerning shade tolerance 
and seed production in various habitats were also conducted. 

The author recognizes four distinct species of Danthonia in Jackson 
Hole. These include ~· intermedia, 12.• spicata, 12.• .... unispicata, and 
12.• oalifornica. Though many authors use the cliestogenes of 12.• inter
media as a key character when identifying this particular species, the 
author reports that upon inspection of widely distributed localities 
of this grass at regular intervals throughout the summer, no cliesto
genes were reported present. This statement is made with the assump
tion that cliestogenes refer to the closed seed which is located at 
the joints of the flowering culms and are enclosed within the sheath 
of the grass. 

The three other species of Danthonia have cliestogenes which were 
present in every locality of the individual species in Jackson Hole. 
~· spicata can be termed mono-cliestogamous, since it very seldom has 
more than one cliestogene per flowering culm and this is located at 
the very basal sheath. Both !• californiCJ!. and. !• · w un:Lspicata are 
poly-cliestogamous, with more than one cliestogene occurring at more 
than one joint. 

Distribution patterns indicate that D. intermedia is the most 
common species in Jackson Hole. 12.• unispicata follows a close second 
with !• californica being quite rare and !• spicata extremely hard to 
find. Although 12.• spicata is found throughout the geyser basins and 
volcanic conditions in the Yellowstone National Park, only one locality 
was found in the Jackson Hole area. 
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An Investigation of Livestock Distribution with 
Application of Nitrogen F'ertilization 

Eugene E. Eggleston 
University of 'Wyoming 

Project Number 96 

During the summer of 1958 a study was set up by the Agronomy 
Department of the University of Wyoming for the investigation of the 
effect of nitrogen fertilization upon livestock distribution. This 
project is under the leadership of Dr. Dixie R. Smith and will be used 
as a Master's degree problem by the author. 

The study area is located on the west end of Sportsmans Ridge, 
just east of Crystal Creek in the Gros Ventre drainage area of the 
Teton National Forest, Wyoming. The objectives of the program are 
as follows: 

1. Determine effect of nitrogen fertilization on plant production. 
2. Determine the effect of nitrogen fertilization on livestock 

utilization. 
3. Determine the botanical composition of the study area. 
4. Determine the total reducing sugar and protein content of 

the major grass species. 
5. Determine the degree of use by livestock on the non-treated 

areas. 

Three five-acre blocks and their contiguous non-treated areas 
were surveyed and staked in the early part of June, 1958. Randomized 
paired caged plots (16 square feet) were used for determining the 
above objectives. On June 23, 1958 an aerial application of 67 pounds 
of nitrogen per acre was applied to the three treated block areas. 
Observations and measurements made on the study areas are as follows: 

1. Vegetal composition in the caged plots was obtained by use 
of the point transect method. 

2. The caged plots and non-caged paired plots were clipped 
at the end of the grazing season to determine production 
and utilization by livestock. 

3. ~ secunda Presl., the major grass species on the area, 
was clipped at differe11t stages throughout the summer to 
obtain sugar and protein analysis. 

4. Soil samples of the area will be analyzed for texture and pH. 
5· Data will be analyzed by use of statistical procedures. 

High Altitude Animal Physiology 
Garth Kennington 
Lawrence College 

Initial preparations were made for high altitude physiology 
studies to be continued during the summer of 1959. 
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Effect of Visitors on Alpine Ecosystems in the High Tetons 
Charles C. Laing 

University of Wyoming 
Project Number 90 

General Reconnaissance. 

Although major emphasis in this study is on the Lake Solitude 
region, it was necessary to explore relatively inaccessible sites for 
comparison with this region. Grizzly Bear Lake, upper Leigh Canyon 
and Avalanche Canyon were visited and the decision was made to study 
one or possibly two sites in upper Leigh Canyon and one at Grizzly 
Bear Lake. Holly Lake and Amphitheatre Lake were also visited because 
both are readily accessible and it is probable that protection prob
lems similar to those at Lake Solitude exist in these regions. One 
brief trip was made into the Bridger Primitive Area in the Wind River 
Mountains where somewhat similar vegetation, landscapes and disturbing 
factors exist. 

Preparation of a Base Map of the Lake Solitude Basin. 

Field data, including a rough sketch map, were gathered in order 
to make it possible to prepare a base map of the research area in 
upper North Cascade Canyon. This map is now in preparation. It will 
show the habitat, particularly with regard to topography and drainage, 
of the vegetational units studied. 

Reconnaissance Survey of the Flora and Vegetation. 

A. Flora: No systematic and thorough collections of the high 
subalpine and alpine floras of the Tetons have been made by other 
investigators or during this investigation. Preliminary species lists 
were compiled from the collections in the Rocky Mountain Herbarium 
of the University of Wyoming in Laramie, the herbarium of Grand Teton 
National Park and the herbarium of the Jackson Hole Biological Research 
Station at Moran. The lists were annotated to indicate (a) the col
lection of the species in upper North Cascade Canyon or (b) its col
lection in similar habitats in the Tetons which indicated probable 
presence in the research regions. 

During the period from July 2 to September 12, plant species 
were collected at weekly or twice weekly intervals in upper North 
Cascade Canyon. It is probable that all species of major vegetational 
significance are now collected and that many of minor significance are 
also known. Keys for the field identification of those species not 
readily recognizable are being prepared for future use. 

B. Vegetation: Approximately twenty-five stands were analyzed 
for vegetational structure and habitat features in the following manner: 
(l) All species were listed and ranked in order of abundance and cover. 
(2) Total vegetational cover was estimated as a proportion of total 
area. (3) Slope angle and slope aspect were measured and general 
topographic position was observed and recorded. (4) Drainage features 
were noted and recorded. (5) Surface soil features such as texture 
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structure, apparent organic content and moisture content were observed 
and recorded. 

Only stands within the region of major usage or which were com
Pa.l"able to those within this region were examined. The full range of 
community types exclusive of those in exceptional habitats was covered. 
These data will serve as the basis for quantitative observations in 
the future. 

Preliminary Studies of Environmental Factors. 

Study of environmental factors involved only the collection of 
limited meteorological data and the study of selected soil profiles. 
During the period from July 2 to September 12, continuous recording 
of air temperature with a thel'mograph and of humidity was done at 
one station. Maximum-minimum thermometers were placed at two addi
tional stations and reading.swere recorded several times each week., 
Four soil profiles were studied on sites representative of the more 
important habitat and vegetation types. Collections were made from 
each horizon and are being held for further study. 

The Response of the Ecosystem to Visitor Impact. 

Existing and potential problems: Destruction of vegetation and 
soil profile disturbance in several places along the trails are readily 
apparent even to the casual observer. This, together with the large 
number of trails connecting essentially the same points, are the major 
problems in this basis at present. These difficulties have arisen 
primarily as a result of horse trampling and only to a minor degree 
as a result of pedestrian travel. Deterioration of the vegetation 
and soil compaction are evident in certain areas where the topography 
"channels" pedestrian travel and in the more heavily used camp sites. 
These sites are potential problem regions. No clearly evident indi
cations of grazing damage other than possible selective removal of 
some plants can be seen. Only further study will indicate the potential 
or present existence of problems traceable to this source. 

Assisted by Lawrence D. Crowley. 

Financed by the National Park Service and the University of Wyoming. 
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A Survey of Invertebrates of Jackson Hole 
Donald C. Lowrie 

Los Angeles State College 
Pro:ect Nt~ber 91 

This research project was set up with the idea of getting a 
representative collection of the invertebrates of the area since 
apparently, except for certain groups such as spiders and molluscs, 
very little work had been done on the invertebrates. We expect to 
continue this study until our information on the invertebrates is 
comparable to that already available on the vertebrates of the area. 

Collecting was done in various habitats including Swan Lake and 
above timber-line, and considerable sweeping was done on vegetation 
in lodgepole pine and in the meadows. A total of 3,265 insects 
including 565 species were collected. The following Orders of insects 
were represented: Lepidop·tera, Trichoptera, Odonata, Orthoptera, 
Homoptera, Heteroptera, Coleoptera, Diptera, Hymenoptera. 

S11pported by a grant from the New York Zoological Society. 
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Life History Study of Microtus richardsoni macropus 
and 

Physiology of Molting in Mammals 
Norman C. Negus 

Tulane 
Project Nt~ber 87 

From June 22 through July 20, additional data was gathered on 
the distribution of Microtus richardsoni. Colony sites in the high 
country of the Teton Mountains were visited for comparison with the 
colonies situated near Togwotee Pass. Additional information was 
gathered on the habitat preferred by this species as well as on 
molting stages in young animals. The results of this study are 
currently being compiled for publication, the final draft of which 
will constitute a complete report. 

Livetrapping for weasels (Mustela erminea and ~· frenata) was 
carried on during the period June 22 to July 20, 1958. A total of 
five live Mustela erminea were transported to New Orleans for 
observatfC>n and experimental treatment with reduced photoperiod. 
These specimens are presently under observation in the laboratory. 
Experimental treatment with gonadotropins and gonadal hormones will 
be undertaken in the laboratory when more specimens are available. 

Intestinal Protozoa of Mammals 
Glenn A. Noble 

California State Polytechnic College 
Project N·u.mber 86 

During the summer of 1958 a study of the amoebae of the large 
mammals of Jackson Hole was continued. Emphasis was placed on 
finding cysts of coprozoic amoebae in the soil and on culturing 
these in the laboratory. 

Previous studies revealed abundant cysts in droppings of elk, _ 
bison, moose and other mammals. Motile forms were absent. The motile 
stages, however, appeared in large numbers when the feces was stored 
under refrigerator conditions. Attem·pts to find amoebae in soil 
were negative. 

Using new techniques in 1958 it was possible to demonstrate the 
presence of coprozoic amoebae Vahlkampfia ~· and Sappinia diploidea 
in soil from the Wildlife Park and from the Elk Refuge near Jackson. 
Dry soil was covered by a solution consisting of buffered salts plus 
glucose and proteose peptone. Within a week at room temperature 
most soil samples thus treated were swarming with motile amoebae. The 
protozoa were most abundant at the edges of the containers where 
there was much mold and bacterial growth. Obviously the cysts were 
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in the soil and the culture fluid provided a favorable media for 
excystation. Thus it was practically established that the elk and 
bison become infected with their intestinal amoebae by ingesting 
cysts from the soil, a fact the writer was unable to demonstrate 
in 1956. 

Subcultures were made from the soil cultures by plating the 
material on agar slants. Ordinary nutrient agar was used. Abundant 
growth of both Vahlkampfia and Sappin1~ occurred but it was noted 
that Sappinia grew better on agar than they did in fluid cultures. 
Vahlkampfia did well in both types of cultures. These cultures 
were maintained at room temperatures, with subcultures every few 
days, throughout the summer. 

In addition to pasture soil, many samples of the following 
material were kept in the laboratory and examined frequently for 
protozoa: feces of elk, bison and moose, "salt lick" soil, water 
from "salt licks," and elk hair found in bunches in the elk refuge. 
Samples of these materials were kept fr·ozen, at 4° C., at room 
temperature, and in an incubator at 37° C. Coprozoic amoebae were 
found in all samples except the hair. The protozoa thrived at 
4° C., at room temperature and at 37° showing a remarkable tolerance 
to a wide temperature range--a necessary ability for both soil 
existence and life in the body of a mammal. Even when the cysts 
were frozen for a week or more they remained viable and later 
excysted at room temperature. It is assumed that the cysts can 
remain viable in frozen soil all winter. Plans are being made to 
check this viability in frozen soil at the Elk Refuge in December 
of this year. 

As yet there is no evidence of truly parasitic amoebae in the 
large mammals of Jackson Hole. 

These studies have led to the investigation of the effect of 
the behavior of the host on its parasites. A more suitable animal 
for such studies is the heavily parasitized ground squirrel, Citellus 
armatus. A p~oposal has been submitted to the NSF to support such 
research. 

Supported by a g1•ant from the New York Zoological Society. 
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Vascularity of the Brain of knblystoma 
Paul G. Roofe 

University of Kansas 
Project Number 92 

The salamander, Amblystoma ]i~in~ melanosticum, adults and 
larvae used in this study were collected in the Jackson Hole area. 

Observations and Studies Made~ 

35 craniotomies successfully made. 
100 readings from each hemisphere (olfactory lobes). 
1000 counts of capillary loop dimensions. 
4 photographs from each olfactory lobe, a. total of 140 exposures, 

in the above mentioned region. 
Measurements on the specimens: weight, length, eye width, jaw 

width, jaw length, fore and hind limb length, pectoral width, 
belly width. 

The weight of all visceral organs will be obtained for correlation 
studies. These will include the heart, lungs, stomach, spleen, pan
creas, small and large intestine, kidney and gonads. 

Scientific Manuscripts Planned. 

Capillary Patterns in the tigrinum melanosticum. 
Rate of Flow and Volume of Blood. (The rate will be taken from 

a movie previously made and the volume from the data col
lected at the Station.) 

Correlation of Weights, Lengths, and other Dimensions of the 
Amblystoma ~igrinum melanosticum. 

Comparison of Montane Ant Communities 
Gerald and Coral Scherba 

Chico State College 
Project Number 80 

Only a week was spent at the Station this summer during which 
time the ant colonies on Moose Island were mapped and marked for 
further study. 
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An Evaulation of Certain Exclosures 
Dixie R. Smith 

University of Wyoming 
Project Number 89 

A comparison was made of the vegetation both within five 
exolosures and on immediate grazed areas possessing similar 
edaphic, climatic and topographic features. The study was con
ducted in the Jackson Hole region of Wyoming during the summer 
months of 1956, 1957 and 1958. 

The primary objectives were (1) to locate relicts suitable 
for use in the study of range conditions, (2) to identify, measure 
and classify the vegetation within the relicts and (3) to determine 
the nature of the vegetative response to the existing grazing pres
sures. 

Quadrats of two sizes were employed in the measurement of vege
tation. All sites were individually sampled with twenty quadrats, 
each one hundred square feet in size, and sixty quadrats one square 
foot in size. The numbers of individuals for each woody and each 
suffrutescent species were recorded in the larger quadrats. 
Similar data were collected for herbaceous species within the small 
quadrats. These data were presented as frequency and abundance. 
The significance of differences in abundance was determined by 
analysis of variance. 

An interpretation of the vegetation within the exclosures, 
following the poly-climax philosophy, has led to the recognition 
and characterization of the following two communities and related 
faciations: 

1. Shrub community 
a. Artemisia tridentata - Stipa comata faciation 
b. Artemisia tridentata - Amelanchier alnifolia faciation 
c. Artemisia tridentata - ~secunda faciation 

2. Grassland community 
a. Agropyron spicatum - Oryzopsis ~ymenoides faciation 
b. Oryzopsis hymenoides - Agropyron dasystachyum faciation 
o. Stipa comata - .. Agropyron spicatum faciation 
d. Agropyron spicatum - Koeleria cristata faciation 

The grassland community has developed on residual soils developed 
from sedimentary parent material. Textures range from loamy sand to 
silt loam. The soil tends to be weakly alkaline. In some areas the 
soil is saline to the degree that growth of many crops would be 
retarded. The presence of Eurotia lanata is diagnostic of this com
munity and binds the faciations together. 
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Species which tend to be constant throughout the grassland com
munity include !B!opyron dasy~!!:.9.$YJ:!m, .fJ:].o!_ t9:'labrata, ~ secunda, 
Artemisia fri~ida, Chrysothamnus lance2~~ and Eurotia lanata. 

The four faciations of the grassland community represent topo
edaphic climaxes. The relationships between the faciations and their 
respective topographic features are as follows: ~opyron spicatum -
Oryzopsis ,hymenoides, ridge tops; Oryzopsi!!. h.vmenoides - Agro'Pyron 
dasystachyum, southern exposures; ~t1]a comata- Agropyron dasystachyum, 
eastern exposures; and AIU'opyron §picatum-Koelerl!, cristata, western 
exposures. 

The shrub community has developed on both residual and transported 
soils. Parent materials range from unconsolidated alluvial outwash to 
sedimentary formations giving rise to soil textures ranging from sandy 
loam to sandy clay. Soils supporting this type of vegetation tend to 
be slightly alkaline and non-saline, 

Artemisia tridentata is a dominant species throughout the community 
but co-dominants vary with topo-edaphic features. Eriogonum subalpinum 
is diagnostic of the understory of this community. Species which remain 
constant throughout the co~nunity include Achillea millefolium, ~
pyron dasystachyum, Antennaria arida, Artemisia tridentata, Erio~onum 
subalpinum, Phlox Klabrata, ~secunda and Chrysothamnus lanoeolatus. 

The three faciations of the shrub community represent topo-edaphic 
climaxes. The relationships between the faciatione and their respective 
topographic and edaphic features are as follows: Artemisia tridentata -
Stipa comata, ridgetops and/or soils from glacial or alluvial outwash 
parent material; Artemisia tridentata - Amelanchier alnifolia; topo
graphic features fivoring winter ~now accumulation and Artemisia 
tridentata - ~ secunda, residual soils from sedimentary parent material 
located on northern exposures. 

The vegetative composition and the response to grazing of the com
ponent species varies between faoiations of the two communities to the 
extent that recognition is imperative for determination of range con
ditions. Grazing by game, primarily elk, has apparently resulted in a 
major change in composition of herbaceous vegetation when compared to 
closely associated relicts. Individual shrubs have, in many areas, 
been reduced to a number of sprouts. 

Basic units, composed of herbaceous species which tend to occur 
within the same micro-habitats, have been developed for both communi
ties. The associations within basic units are apparently unstable and 
may very often reflect grazing pressures rather than natural habitat 
adaptations. Associations which reflect grazing pressures may develop 
in the following ways& (1) relatively unassociated plant species 
decreasing in abundance leaving individuals of each species in over
lapping or marginal micro-climates, (2) plant species increasing in 
frequency and abundance under grazing pressures may spread into new 
areas formerly occupied by individuals of other species. 

Supported by grant from Wyoming Natural Resource Board to Wyoming 
Agricultural Experiment Station. 
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Regeneration in Ambhibia 
Charles s. Thornton 

Kenyon College 
Project Number 68 

During the summer of 1958 work was done on two aspects of the 
limb regeneration in larvae of Amblystoma collected near Moran. 

1) It is known that any type of nerve fiber will support limb 
regeneration in Amphibia, provided they are present in sufficient 
quantity. Thus a pure motor supply will support limb regeneration 
in urodeles (Singer, '45). It is also clear (Thornton, '58) that 
an epidermal apical cap is necessary for limb regeneration. Since 
evidence indicates that the apical cap is stimulated to form by 
nerve fibers penetrating the wound epithelium over the amputation 
surface of the limb, it is of interest to study the relationship 
between this wound epithelium and motor ner~e fibers in limbs 
regenerating with only a motor nerve supply. Therefore, larvae of 
!· tigrinum underwent removal of the dorsal ganglia of spinal nerves 
2-6, inclusive, in order to deafferent the fore limb. Daily sensory 
tests of the deafferented limbs were conducted to see if any sensory 
return occurred. After 4-6 weeks, the limbs whose deafferentation 
was established were amputated. The limb stumps were preserved at 
daily intervals. The limbs have now been sectioned and stained and 
a study of the motor nerve-wound epithelium relationship is now 
underway. 

2) To discover if the influence of peripheral nerve fibers in 
stimulating the formation of the apical cap in the wound epithelium 
of the limb amputation surface is due to physical or chemical factors, 
millipore filters were interposed between the wound epithelium of 
freshly amputated limbs of !• tig.rinum and the outgrowing nerve 
fibers. Millipore filters have pore sizes which exclude the passage 
of even the finest of nerve fibers, but yet allow chemical compounds 
of large molecular size to pass through. It has been possible to 
punch out circular discs of the millipore filter material, with a 
specially designed punch, and fit these discs tightly into place 
between the wound skin and the interior of the limb. Preliminary 
results indicate that apical cap stimulation occurs in the absence 
of nerve fibers within the wound epithelium thus implicating chemical 
factors. This work is continuing. 

Supported by a grant from the National Science Foundation. 



SElVIINARS 

Seminars were held each Thursday evening at 7:30P.M. in the 
home of the Director. They were well attended by Research Station 
personnel, Park Service employees, Forest Service employees, and 
other biologists who happened to be in the area at the time. The 
number of biologists attending varied from 25-40. Each seminar was 
followed by an informal period of discussion ~1d refreshments. 
Reactions of those attending would indicate that the seminars were 
highly successful. Following is a. list of the seminars presented 
this summer. 

Margaret Altmann - Methodology of Behavior Research in Non
confined Animals. 

Norman Negus -Mammalian Ecology in Jackson Hole. 
Charles s. Thornton - Nerve-epidermis Relationships in Limb 

Regeneration. 
Paul G. Roofe - The Environment of the Neuron. 
Glenn A. Noble - Host-Parasite Relationships between Wild Mammals 

and Their Intestinal Protozoa. 
Donald C. Lowrie - Ecology and Distribution of Spiders of Grand 

Teton Region. 
Charles C. Laing- Preliminary Studies on Cirque Basin Ecosystems: 

The Plant Communities. 
Dixie Smith- Interspecific Relationships within Plant Communities. 

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 are made available as needed. 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. Other papers on 
research conducted at the Station are now in the process of being 
published. 

Duplicate copies of all reports of research workers are being 
prepared for use of the personnel at the Station. One copy is kept 
on file in the Department of Zoology and Physiology at the University. 



COOPERATION WITH OTHER AGENCIES AND INDIVIDUALS 

The cooperation of the research workers with various state and 
federal agencies continued on a very satisfactory basis. The 
cooperation of the Station and Grand Teton National Park personnel 
was probably more extensive during the past summer than at any 
previous time. In fact, the Biological Research Station began a 
project on alpine ecology which was financially supported by the 
Park Service. The members of the Park Service with whom we had the 
most intimate relations were Mr. ]rank Oberhansley, Superintendent; 
Mr. Ward Yeager, Assistant Superintendent; Mr. Merlin Potts, Ranger 
Naturalist; and Mr. Bryan Harry, Assistant Ranger .Naturalist. The 
research personnel at the Station were very appreciative of the fine 
cooperation of these Park officials as well as that of many other 
Park personnel, many of whom participated in our weekly seminars. 

The Forest Service and the Wyoming Game and Fish Department 
employees also cooperated with the Station personnel in a very 
effective manner. I should like to mention specifically 1\IIr. Robert 
Casebeer, Game Management Specialist with the Forest Service, who 
de.monstrated a keen interest in the activities of the Station and 
made significant contributions to the research work underway. 

The Biological Research Station was asked to participate in the 
Jackson Hole Cooperative Elk Studies. Representatives of the Research 
·station and University of Wyoming are Dr. Alan Beetle and Dr. Margaret 
Altmann. Other personnel from the Station also attended meetings and 
made contributions to these studies. The Biological Research Station 
will continue to cooperate in these important studies. 

Progress is being made on the development of a new lease with 
the National Park Service for the continuation of the operation of 
the Research Station. We expect the details of this lease will be 
worked out in the very near future. This came about as a result of 
several very important conferences held during the previous year 
among representatives of the National Park Service, Grand Teton 
National Park, University of Wyoming, Biological Research Station, 
and the New York Zoological Society. The summaries of these meetings 
are eontained in the 1957 Annual Report. 

STUDENT CONSERVATION PROGRAl[ 

The Research Station continued and extended its cooperation with 
the Student Conservation Program during the summer of 1958. In fact, 
three students from the SCP were assigned to the Station for the entire 
period of eight weeks to work on research projects under the super
vision of investigators at the Station. The students and their indi
vidual assignments were as follows. 

Alice B. Crawford - assigned to a study of the invertebrates of 
the area to work with Dr. Donald C. Lowrie. 
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George M. Happ - assigned to the alpine ecology study to work 
with Dr. Charles Laing. 

Ellen Moyer - assigned to work on the invertebrates of the area 
with Dr. Donald C. Lowrie. 

In addition each of these students was provided the opportunity 
to become acquainted with all the research projects underway at the 
Station. Summary reports were prepared by each of these students 
and are available to ~1yone interested. These are too extensive to 
include here. The personnel at the Station felt that these students 
profited immensely from this opportunity, and the following quotes from 
the reports of the students indicate that they, likewise, felt that they 
had gained much from the experience. 

"The opportunity to participate in research and to observe the 
methods used by experienced scientists and to learn by example ·.: and 
participation was invaluable to me."--Moyer. 

"The most values in the summer's experience were for me not the 
jobs accomplished, things learned, or sights seen, but rather the 
less tangible gains: A firsthand contact with active research and 
an increased familiarity with methods and means of attacking a 
research problem; the privilege of observing minds with divers 
orientations approaching some biological problem, as happened in 
the discussions after the weekly seminars; contact with professors 
as scientists and as people."--Crawford. 

"In conclusion, the program proved highly profitable for me. 
The opportunities for contacts with the various professors were things 
which I, as a graduate of a small college, found particularly valuable. 
Indeed; I feel privileged to have been included in the program as 
a member of Group I. "--Happ. 

In fact, all three of these students would like very much to 
return to the Station during the coming summer. 

As during the summer of 1957 the Station personnel presented 
lectures to the entire group of SCP students. Also, many of the 
students in addition to the three at the Station attended the weekly 
seminars. All of the students visited the Station as a group and 
were given an opportunity to discuss various aspects of the research 
projects with the principal investigators. On several occasions many 
of the people at the Station joined with these students in social 
functions. 

The cooperation of Mr. and Mrs. Albert Nelson, who were in charge 
of the remaining students under the SCP, as well as the cooperation of 
Elizabeth Cushman and Martha Hayne, who organized and directed the 
entire program, are appreciated. Plans are underway for the continu
ation of this program in 1959 on essentially the same basis. 



VISITING SCIENTISTS 

More than 180 people visited the Station during the summer. 
'The interests of these people varied from those simply curious about 
the activities of the Station to eminent biologists with special 
interests in research projects underway. Many of these visitors 
contributed valuable advice to Station personnel. Because of the 
location of the Station less than a mile from the Jackson Lake Lodge 
and some five miles from the Colter Bay tourist area, many scientists 
who were either vacationing in the area or who were attending conven
tions at the Lodge took the opportunity to visit the Station. Repre
sentatives of various federal and state agencies visited the Station. 
The following is a list of some of the visitors during the summer. 

Ohio. 

Dr. Fairfield Osborn, President of the New York Zoological Society. 
Wilson J. Walthall, Jr., Psychology Department, University of Wyoming. 
Arthur F. Halloran, Wichita Refuge, Cache, Oklahoma. 
James Rues, student Humboldt College, Arcata, California. 
Bryan Harry, Assistant Ranger- Naturalist, Grand Teton National Park. 
Harry Truman, Head Department of Biology, Denison College, Granville, 

Robert Lang, Agronomy Department, University of Wyoming. 
Was Seamands, County Agent, Laramie. 
Margaret Kuster, Biology Department, Valparaiso University, Indiana. 
Fern and Albert Nelson, Directors of Student Conservation Program 

in Grand Teton National Park. 
Robert L. Casebeer, Range Conservationist, Forest Service, Teton 

National Forest. 
Adolph Murie, Biologist, Grand Teton National Park. 
Farouk Bahan, Baghdad, Iraq, representing government in Park Service 

study. 
John s. Spurbeck, Johns Hopkins University and Mary Rawles Spurbeck, 

Carnegie Laboratory, Department of Embryology. 
Representatives of the National Science Foundation: George Sprugel, 

Program Director Environmental Biology, NSF; Rogers McVaugh, Botany 
Department, University of Michigan; Frank Blair, Zoology Department, 
University of Texas; Lincoln Constance, Botany Department, University 
of California. 

Martin F. Miller, student Los Angeles State College. 
William Laycock, Forest Service, Dubois, Idaho. 
Dr. Porter, Medical School, University of Utah. 
G. Eldredge Hamlin, Principia College';,- Elsah, Illinois. 
Vern K. Hugie, Soil Conservation Service, Salt Lake City, Utah. 
Howard B. Passey, Soil Conservation Service,,Salt Lake City, Utah. 
George A. Petrides, Department of Game Management, Michigan State 

University, accompanied by students. 
Charles Seevers, Roosevelt University, Chicago. 
Elizabeth s. Cushman, Director of Student Conservation Program. 
Harlan Lewis, Botany Department, University of California. 
Harland W. Mossman, Anatomy Department, Medical School, University 

of Wisconsin. 
George Happ, Head Biology Department, Principia College. 
Harold W. Keely, Psychology Department, University of Denver. 



FINANCIAL REPORT 
1957-1958 

November 1, 1957-June 30, 1958 

~ ~~ Ex12ended 

Part-time Assistants ~ 600.00 ~~ 600.00 . • • .!,) 

Equipment • . • • • • • • 865.72 49.45 

Supplies • • . • • • . • 163.00 111.33 

Contractual • • II • • • • 489.85 51.49 

Travel . • • • • • • . • • 380.10 

Fixed Charges • . . . • • 36.00 36.00 

Extraordinary Expense • • 41.87 _3..:.11 
~~2582 .54 s 854.02 

July 1, 1958-0ctober 31, 1958 

~ Budgeted* Ex,12ended 

Research Projects • • • • $1670.05 -!)1271.66 

Part-time Assistants • • 1300.00 500.00 

Equipment • • • • . • • • 1456.27 735.17 

Supplies • • • • • • • • 515.67 421.30 

Contractual . • . • • . • • 1178.36 296.68 

Travel • • . . . • . • • 716.80 265.60 

Fixed Charges • • . • • . 36.00 

Extraordinary Expense • . 117.12 79.88 

~6990.27 $3570.29 

*Includes money carried over from previous year. 

Carried Over To 
Next Year's Bud~et 

:8 

816.27 

51.67 

438.36 

316.80 

42.12 

:~a665 .22 

Unex;eended 

~ 398.39 
800.00 

721.10 

94.37 

881.68 

451.20 

36.00 

37.24 

~3419.98 

Rer1t received in the amount of $605.00 was placed in the General Fund 
of the University. 
The New York Zoological Society contributed $500 toward the Director's 
salary in ·the form of an honorarium. 
Grants-in-aid in the amount of $1600 were given by the New York 
Zoological Society. 
Grants from the National Science Foundation totaled ~2,066.66. 
Interregional Research Program supplied ~7,500 to the Wyoming 
Agricultural Experiment Station for sagebrush study. 
The Natural Resources Boal~d supplied ~2,000 to the Wyoming Agricultural 
Experiment Station for range studies. 



LIST OF PUBLICATIONS ON RESEARCH 
AT 

JACKSON HOLE BIOLOGICAL RESEARCH STATION 
University of Wyoming 

Altmann, Margaret 

1951 Patterns of herd structure in free-ranging elk. Abstr. 
Anat. Reo., 3(3):74. 

1952 Social behavior of elk, Cervus canadensis nelsoni, in 
the Jackson Hole area of Wyoming. Behavior 4(2). 

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

1956 

1958 

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

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

The flight distance in free-ranging big game. Jour. of 
Wildl. Mgt.,22(2)1201-209. 

Bangham, Ralph 

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

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

]Ypocaryophyllaeus gilae n. sp. (Cestoda: Caryophyllaeidae) 
from the Utah chub, ~ atraria, in Wyoming. Proc. Helm. 
Soc. Wash., 20(2):113-117, July. Published by Jacob H. 
Fiechthal using Bangham 1s material. 

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

region of Wyoming. Wyoming Range Management Issue No. 104. 
(Mimeographed.) 

Beetle, Dorothy E. 

1956 Habitats of terrestrial Mollusca in Jackson Hole, Wyoming. 
Jour. Colo.-Wyo. Acad. Sci. LV(8):43. 

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

The Nautilus, 

Carpenter, Charles 

1953 Aggregation behavior of tadpoles of~~· pretiosa. 
Herpetologica, 9:77-78. 

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

Trapping technique for aquatic salamanders. Herpetologica~ 

8:183. 
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Carpenter, Charles (cont.) 

1954 A study of amphibian movement in the Jackson Hole ~ildlife 
Park. Copeia, 3:197-200. 

Craighead, Frank C. 

1951 A biological and economic evaluation of coyote predation. 
N. Y. Zool. Soc. and the Conservation Found. July (booklet) 

Craighead, John J. 

1952 A biological and economic appraisal of the Jackson Hole 
elk herd. N. Y. Zool. Soc. and The Conservation Found. 
November (booklet) 

Craighead, Frank c. and Joru1 J. Craighead 

1949 Nesting Canada geese on the Upper Snake River. Jour. Wildl. 
Mgt., 13(1):51-64. 

1950 The ecology of raptor predation. Trans. 15th No. Amer. 
Wildl. Conf. pp. 209-223. 

Denniston, R. H. 

1948 Certain aspects of the behavior of the Wyoming moose. 
Jour. Colo.-Wyo. Aoad. of Sci., 3(6):55· 

1949 The development of a calf moose. Jour. Colo.-Wyo. Acad. 
of Sci., 4(1):58. 

Certain aspects of the development and behavior of the 
Wyoming moose. Anat. Reo., 105(3). 

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

Emlen, John T. 

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

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

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

Jackson Hole, Wyoming. Jour. Mam., 32(1):118-120. 

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

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

1954 Reproduction in two species of Myotis in Jackson Hole, 
Wyoming. Jour. Mam., 35(3):4)4. 

French, Norman R. 

1955 Foraging behavior and predation by Clark Nutcracker. 
The Condor, 57(1):61-62. 
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Gilligan, James P. 

1954 Wildlife values in western wilderness area management. 
Jour. Wildl. Mg-t., 18(4). 

John Kenneth R. 

1957 Comparative rates of survival of normal and deformed chup, 
~ atraria Girard, in Two Ocean Lake, Teton County, Wyoming. 
Proc. Pa. Acad. of Science, 31:77-82. 

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

consumption of Tribolium confusum Duval and Camponotus 
pennsylvanicus modoc Wheeler. Physiol. Zool., 30(4): 
305-314. 

Laycock, William 

1953 Ecological notes on the pocket gopher in Wyoming. 
Jour. Colo.-Wyo. Acad. of Sci. 4(5):41. 

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

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 harvestmen 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. 

Lowrie, Donald C. and Willis J. Gertsch 

1955 A list of the spiders of the Grand Teton Park area, with 
descriptions of some new North American spiders. Amer. 
Museum Novitates, NO. 1736. 

Miller, Dwight D. 

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

Nakamura, Mi tsuru 

1950 A survey of Pasteurella tularensis infection in the animals 
of the Jackson Hole area. Zoologica, 35(!!):129-131. 

Negus, Norman C. 

1950 Breeding of three-year-old females in the Jackson Hole 
Wildlife Park buffalo herd. Jour. of Mam. 31(4):463. 

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

Habitat ada~tability of Phenacomys in Wyoming. Jour. of 
Mam., 31 (3):351. 
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Noble, Glenn ~.A. 

1953 

1958 

An intestinal amoeba from the prong-horned antelope. 
Trans. of the Amer. Microscopical Soc., 72(3):249-252. 
Coprozoic protozoa from Wyoming mammals. J. Protozool., 
5(1):69-74· 

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

Rausch, Robert 

1949 Paradilepis simo~~ n. sp., a cestode parasitic on the osprey. 
Zoologica, 3~ May. 

Rausch, Robert and Everett Schiller 

1949 A contribution to the study of North American cestodes 
of the genus Paruterina Fuhrmann, 1906. Zoologica, 34(1). 

Reed, John F. 

1948 Botanical investigations in the Jackson Hole Wildl i f e Park. 
Jour. Colo.-Wyo. Acad. of Sci. 3(6):40. 

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

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

Salt, George W. 

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

Spencer, Warren P. 

1950 The Drosophila of Jackson Hole, Wyoming--a taxonomic 
and . ecological survey. Am. Mid. Nat., 43(1):79-87. 

Thornton, Charles Stead 

1956 

1957 

1958 

Epidermal modifications in regenerating and in non-regener
ating limbs of anuran larvae. Jour. Exp. Zool., 131(2): 
373-394. 
The relation of epidermal innervation to the regeneration of 
limb deplants in Amblystoma larvae. J. Exp. Zool., 133(2): 
281-300. 
The effect of apical cap removal on limb regeneration in 
Amblystoma larvae. J. Exp. Zool., 134(2):357-382. 
The inhibition of limb regeneration in urodele larvae by 
localized irradiation with ultra-violet light. J. Exp. 
Zool., 137(1):153-180. 
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Tiner, Jack D. 

1951 

1952 

Observations on larval carnivore ascar ids in rodents. 
Jour. Parasit., 37(Sup.):21-22. 

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

1953 ~ The migration, distribution in the brain, and growth of 
ascarid larvae in rodents. Jour. Infect. Dis., 92:105-113. 

Fatalities in rodents caused by larval Ascaris in the 
central nervous system. Jour. Mam., 34:153-167. 
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