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FOREWORD

HE SUBJECT of predator-prey relationships is one of the more complex
Tand difficult problems in the relatively new art of wildlife conservation,
and is of paramount importance in any natural area, such as national parks,
from which human influence is largely excluded. During the past decade
special attention has been given to the role of predators, particularly coyotes,
in all of the national parks of the United States. In Yellowstone National
Park it was believed for many years that control of coyotes was necessary in
order to preserve the antelope, bighorn, mule deer, and other ungulates. This
opinion persisted even after control had been discontinued in the spring of 1935,
in conformily with the Service policy that . . . no native predator shall be
destroyed on account of its normal utilization of any other park amimal,
excepting if that amimal is in immediate danger of extermination . . .’
(Wright, Dixon, Thompson, 1933, p. 47). Sentiment favoring coyote con-
trol became so strong that in March 1937, a thorough scientific study of the
coyote in Yellowstone and its relation to all species upon which it feeds was
authorized, in accord with the following statement of National Park Service
wildlife policy, quoted from the previous reference: ‘. . . no management
measure or other interference with biotic relationships shall be undertaken
prior to a properly conducted investigation.”

Field studies were begun on May 1, 1937, and continued with minor inter-
ruptions untel March 7, 1939.  Approximately 14 months were spent in field
and laboratory study exclusive of time devoted to writing the account here pub-
lished. The study represents a survey of conditions over a period of about
2 years.

I wish to express my appreciation to Arno B. Cammerer, Director of the
National Park Service, for making it possible to carry on the study, and to
Regional Director Thos. J. Allen, Jr., and Associate Regional Director
Paul V. Brown for arranging administrative routine so as to allow me time tc
complete the field work and write up the results. H. C. Bryant, now Public
Works Administration Consultant, Region IV, and Carl P. Russell, Victor
H. Cahalane, and C. C. Presnall, all of the Branch of Research and Informa-
tion, have supported the study in many ways and have been a source of constant
encouragement. In the field I received cooperation and many courtesies from
various members of the Yellowstone National Park staff. Superintendent
Edmund B. Rogers, who is interested in furthering research, supplied various
facilities for the work, including access to the numerous annual and monthly
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Foreword

reports, Nature Notes, and other official documents referred to throughout this
bulletin. The brief mention of rangers and naturalists made in the text does
not begin to measure the extent of their help and cooperation. I feel specially
grateful to Ranger David D. Condon for the use of valuable observations made
by him the winter before I began my study as well as during the progress of the
study; to Assistant Park Naturalist Frank Oberhansley with whom I spent
much time in the field and who worked with me on certain phases of the study;
and to Rangers Rudolf Grimm and Walter Gammull who contributed many
interesting observations and assistance. Arthur Olson, district ranger of the
Absaroka National Forest, Gardiner, Mont., supplied me with helpful infor-
mation on game conditions in the area under his jurisdiction. I also wish
to express my appreciation to John Sieker, formerly supervisor of Shoshone
National Forest, for opportunity to join his party on a week’s field trip in the
forest, where I was able to compare conditions with those in Yellowstone
National Park. O. J. Murie of the Bureau of Biological Survey helped in
many ways, and Martin Murie assisted in the field work during one summer.
ApOLPH MURIE.

Jackson, Wyo.

April 2,1939.






Chapter 1

INTRODUCTION

LOCATION AND GENERAL CHARACTER OF AREA

takes in narrow strips of Montana and Idaho. It embraces about

3,500 square miles of mountainous and plateau country, volcanic in
origin. Yellowstone Lake, near the center of the park, is surrounded by
broken and rolling country sometimes called the central plateau, having an
average altitude of 8,000 feet above sea level. This central plateau is bor-
dered by mountain ranges reaching an altitude of about 10,000 feet. The
north side of the park is lower, varying from about 5,300 feet near Gardiner
to 6,500 feet at the Buffalo Ranch on the Lamar River. This area, along
the Yellowstone and Lamar Rivers, receives less snowfall than the more
elevated interior and constitutes the main winter big game range in the park.

A large part of the park is covered with lodgepole pine, but Douglas fir
and spruce are common species, and whitebark pine is found at high alti-
tudes. Open grassland is common on the high slopes and throughout the
low northern area, interspersed with sagebrush in the latter locality. Small
meadows occur abundantly all over the park. The Upper Sonoran Zone
reaches into the park at Gardiner. Most of the park is in the Canadian
Zone and the Hudsonian and Arctic-Alpine Zones are also represented.
The general character of the flora and fauna of Yellowstone National Park
can be secured from Bailey (1930) and Skinner (1927).

North of Yellowstone National Park lies the Absaroka National Forest
and the long open valley of the Yellowstone River; to the east is the rough
wilderness of the Shoshone National Forest; to the south is the Teton Na-
tional Forest and the Grand Teton National Park embracing the beautiful
wild Jackson Hole country; to the west lies the Gallatin and Targhee Na-
tional Forests. Yellowstone National Park is surrounded by a number of
wilderness areas, a fact which is important in the preservation of rare car-
nivores within its boundaries.

EARLY WILDLIFE CONDITIONS IN YELLOWSTONE

PLaNs, policies, attitudes, scientific interpretations, and hopes in regard to
the wildlife in an area are contingent on the relationships between its present
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and its primitive status. If present conditions differ widely from the primi-
tive, then we may have an unnatural association of animals; the animals
may be existing by recently acquired habits, they may be subjected to new
predators, or to the old predators in areas of strange physiographic and
floral features to which they are not adjusted. If present conditions are in
the main similar to the primitive then the relationships are perhaps deeper,
more stable, more significant, and represent the results of a long process of
adjustment. To arrive at the primitive picture I have perused some of the
early literature and compared the experiences of the early travelers with
my own experiences in the mountains. Since my conclusions are contrary
to those generally accepted it has seemed desirable to give briefly some sup-
port for them.

It is frequently said (Rush (1932), Skinner (1927), and others) that in the
early days game was scarce in the mountains; that it is much more abundant
there now than it was originally; that game migrated to the mountains
about 1880; and that game was more abundant on the plains than in the
mountains. The last statement seems true; the preceding ones lack evi-
dence for their support, because it is probable that the mountain animals
were the only ones to escape destruction; and the first two conclusions appear
untenable in the light of evidence found in early reports and journals.

In analyzing the statements made by early explorers some points must be
kept in mind. First, negative evidence must yield to positive evidence
because failure to report game does not disprove its abundance. Difficulty
in finding game where it is known to be abundant is a common experience.
Acting Superintendent F. A. Boutelle in a supplement to the 1889 Yellow-
stone Annual Report makes the statement: ‘‘Visitors are sometimes a little
incredulous as to the great number of large game animals in the park and
complain that they have seen nothing.”” In more recent years I heard a
superintendent make a similar remark in regard to the abundance of elk in
Yellowstone. While studying elk in Teton National Forest south of Yellow-
stone in 1928 where hundreds of elk were summering, there were periods,
especially in late summer, when the elk were more in the woods and we had
difficulty finding the animals. In 1938 I heard an old-timer, familiar with
all details of the Jackson Hole elk country, say that he had been out on the
elk summer range for more than a week to photograph them and had hardly
found an elk. It is not at all surprising to me to read of early hunting par-
ties failing to shoot game in good mountain game country. Some other
factors operating in varying degrees to give the impression that game was
originally scarce in the mountains are: (1) game in summer was largely
at high elevations away from traveled routes; (2) game was often much
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hunted along the routes and may have been locally scarce; (3) large parties
were noisy, resulting in game being scared away; (4) large parties needed a
big supply of game and at regular intervals, so it was not unexpected that
they should run out of food; (5) although game was no doubt more plentiful
in the plains country than in the mountains the contrast was accentuated
by wider visibility and easier hunting on the plains; (6) as in present-day
journals, game was often referred to only casually, so all game was not neces-
sarily listed; and (7) some habitats in the mountains, such as the dense
lodgepole pine, are poor in game today, and the naturalist of the 1872
Hayden party traveled through Yellowstone largely in this habitat and not
through the best summer game country. So much for explaining the im-
pression sometimes obtained that game was scarce in the mountains.

One of the most fascinating books on early western travel is the Journal
of a Trapper by Osborne Russell. It covers several trips made by the
author into Yellowstone between 1834 and 1843. The diary is exception-
ally well written and the author was apparently a careful and truthful
observer. In the following, the localities given in parentheses are mine, but
quotations and comments are taken from Russell.

July 2, 1835 (Jackson Hole). ‘“This valley, like all other parts of the country,
abounded with game.”

July 28, 1836 (Jackson Hole). “Game is plentiful and the river and lake
abound with fish.”

August 19, 1836 (Outlet to Yellowstone Lake). “This valley was interspersed
with scattered groves of tall pines, forming shady retreats for the nu-
merous elk and deer during the heat of the day.” Seven trappers killed
a cow, probably in Hayden Valley, and a wolf was heard howling.

August 7, 1837. On the divide between Stinking Water and Yellowstone
Russell’s party fell in with a large band of bighorn.

August 12, 1837. The party crossed the divide (Jones Pass?) to the waters
of the Yellowstone Lake ‘“where we found the whole country swarming
with elk.”

July 10, 1839 (Old Faithful Area). ‘“Vast numbers of black-tailed deer are
found in the vicinity of these springs . . .”

July 28, 1839 (Yellowstone Lake). Russell speaks of the Indians shooting at
a large band of elk. In late August (near Heart Lake) they fell in with
a large band of elk and killed two cows.

In The Discovery of Yellowstone Park—1870, by N. P. Langford, the
following observations were noted: September 6, 1870 (southeast corner of
Yellowstone Lake): “We have today seen an abundance of the tracks of elk
and bears, and occasionally the track of a mountain lion.” On September
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7, 1870, near the mouth of the Upper Yellowstone River, the party followed
by mistake a fresh trail made by a band of elk.

F. V. Hayden (1872) gives some interesting light on abundance of game
in Yellowstone and the difficulty of finding it, even when abundant. He
writes of Yellowstone: ““The finest of mountain water, fish in the greatest
abundance, with a good supply of game of all kinds . . . On the evening
of August 9 we camped at the head of the main bay (Yellowstone Lake)
west of Flat Mountain. Our hunters returned after diligent search for two
and a half days with only a black-tail deer which, though poor, was the
most important addition to our larder. It seems that during the months of
August and September the elk and deer resort to the summits of the moun-
tains to escape the swarms of flies in the lowlands about the lake. Tracks
of game could be seen everywhere, but none of the animals themselves was
to be found.”

In the Sixth Annual Report of the United States Geological Survey of
the Territories, by F. V. Hayden (1873), the following reference is made to
game early in September 1872, south of Heart Lake in the Yellowstone
Region: “This is mostly fine grazing ground and the numerous game trails
give evidence that it is frequented by deer and elk; indeed, we found two
herds of elk of about 20 each among the groves on the top of the ridge.”

The following references to game occur in the Report Upon the Recon-
naissance of Northwestern Wyoming, Including Yellowstone National Park,
Made in Summer of 1873, by William A. Jones: August 2. On the divide
between North Fork of Shoshone and the Yellowstone basin fresh tracks
of mountain sheep were reported as exceedingly numerous. September 2,
1873 (10 miles up Upper Yellowstone River): “All through this basin game
tracks have been very abundant, but our party from its size makes a good
deal of noise, which will account for the fact that we did not see a great
deal. A magnificent elk crossed the valley in advance of us, and in plain
sight today.” On September 3, 1873, three elk were seen and shot at Two
Ocean Pass.

The following notes are taken from the geological report made by Theo.
B. Comstock, included in the Jones report: On August 6, near Pelican
Meadows, the “doleful howl of a large wolf which was slowly approaching
along the trail” was heard. The camp was on a “well-worn game trail. . .
This locality seems to be a favorite resort of many animals. Our train
approached it by following a prominent game trail, at least a dozen of which,
extending for miles into the forest, meet at this point. Upon my first visit
to this place, the day before the passage of the train, fresh tracks and
other unmistakable signs of their presence were visible. Today I started
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numbers of elk while passing through the fallen timber.” On August 12,
1873, a badger was seen at Canyon and a porcupine was killed in Hayden
Valley. The following is written about a trip from Pelican Creek to Mirror
Plateau on August 13, 1873: “Plentiful tracks of game were noticed, but
we saw very little until near the summit, when we met a large drove of elk
and some deer.” Item for August 19, between Junction Butte and Hell-
roaring: ““On the way we met with several large droves of antelopes feeding
upon fine pasturage here afforded with much security, owing to the irregu-
lar topography which enables them to seek immediate shelter upon the
approach of danger. At the time of our visit the great antelope country
along the left bank of the East Fork (Lamar River) was remarkably free
from their presence, which may doubtless be explained by the recent
passage of several parties of miners.”

In “Report of a Reconnaissance From Carrol, Montana Territory, on
the Upper Missouri to the Yellowstone National Park and Return Made
in the Summer of 1875,” by William Ludlow (1876), the following state-
ment indicates that many elk wintered in Yellowstone: ‘“Hunters have for
years devoted themselves to the slaughter of the game, until within the limits
of the park it is hardly to be found. I was credibly informed by people on
the spot, and personnally cognizant of the facts, that during the winter of
1874 and 1875, at which season the heavy snows render the elk an easy
prey, no less than from 1,500 to 2,000 of these, the largest and finest game
animals in the country, were thus destroyed within a radius of fifteen miles
of the Mammoth Springs.” This slaughter is mentioned in Norris’s report
of 1880.

The following notes are taken from the zoological report prepared by
George Bird Grinnell, published in the Ludlow report. Of mountain lions
he states: “Although not a common species, a few of these animals are killed
in the mountains every winter.” One was seen near Alum Creek. Lynx
were reported abundant in the mountains and sometimes killed in the park.
Apparently, coyotes were present in some numbers in the mountains, for the
following statement on their abundance is made in writing of the coyote:
“This species is abundant between Carroll and Fort Ellis, being, I think,
much more common on the prairie than in the mountains.” The coyote
was apparently very plentiful on the prairie where it was possible to see it
much more easily than in the mountains. The above comparison suggests
that the coyotes were present in some numbers in Yellowstone. Many
wolverine tracks were reported in the park. The grizzly was reported as
numerous in the park and black bears were scarce. Concerning elk, the
following statement is made: “They were seen in considerable numbers
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along the Missouri River, among the Bridger Mountains, and in the Yellow-
stone Park.” The bighorn and ‘“‘the so-called mountain buffalo,”” were
reported abundant in the park.

The following statements concerning early game conditions are taken from
a typewritten copy of ““A report made by Lt. G. C. Doane on an Exploration
Trip from Fort Ellis Through Yellowstone Park and Jackson Hole to Fort
Hall, Between October 11, 1876, to January 4, 1877.” Observations made
in the summer of 1874 up Tower Creek are mentioned, which show that
many elk had wintered in Yellowstone. He writes about a side trip made in
1874 as follows: ““Late in the afternoon we reached the summit of the moun-
tain toward Mammoth Springs, coming out in an open space where there
were thousands of elk horns. There are many such places in the park
where these animals have gone for centuries to drop their horns in early
winter.” On October 22, 1876, they were camped at Crystal Spring Creek
near Canyon. He writes: “Hunted in vicinity of camp but found nothing.”
Later in Hayden Valley he reports ““. . . saw that I had ridden close up to
a herd of at least 2,000 elk. They had been lying in the snow and had all
sprung up together, frightening my horse. In a minute the great herd was
out of sight, crashing through the forest.”” A deer was killed 6 miles from
Mud Volcano Springs near the mouth of the Yellowstone River. October
24, 1876, Yellowstone Lake: “In the morning I shot and wounded a large
wolverine but did not stop him. . . .”> October 26, 1876, Yellowstone Lake:
“Killed a deer and two geese. . . . Mountain lions in chorus beyond the
river, and a pack of wolves howling far down the lake shore.” October 29,
1876, 1 mile from Heart Lake: “Driving a large herd of elk resting there we
went into camp.” November 18, 1876, on Snake River south of Heart
Lake: “We have had but little depth of snow and this while favorable in
one sense has been detrimental in another, as it has allowed the game to
run high on the mountains where we had not time to go.”” South of Heart
Lake a mountain lion had visited camp during the night.

In his annual report on Yellowstone Park for 1877, Supt. P. W. Norris
gives a discussion of wildlife conditions in Yellowstone which corroborates
the foregoing statements. He says: “Hence in no other portion of the west
or of the world was there such an abundance of elk, moose, deer, mountain
sheep, and other beautiful animals, fish and fowl, nor as ignorant, or as fear-
less of and easily slaughtered by man as in this secluded and unknown park
but seven years ago . . . . From the unquestioned fact that over 2,000
hides of the huge Rocky Mountain elk, nearly as many each of the bighorn,
deer, and antelope, and scores if not hundreds of moose and bison were
taken out of the park in spring of 1875, probably 7,000, or an annual aver-
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age of 1,000 of them, and hundreds if not thousands of each of these other
animals have been thuskilled since its discoveryin 1870. . . . As compara-
tively few of them were slain for food, but mostly for their pelts and tongues,
often run down on snowshoes and tomahawked when their carcasses were
least valuable, and merely strychnine-poisoned for wolf or wolverine bait,
the amount of most wholesome, nutritious, and delicious food thus wan-
tonly destroyed is simply incalculable.” The fact that these animals were
taken out of the park in the spring and that some were run down on snow-
shoes indicates that the animals must have been wintering in the park.

The following quotations are taken from Superintendent Norris’ Yellow-
stone report made for the year 1880. Referring to Soda Butte Creek he
writes: ‘““A branch of the East Fork (Lamar) of the Yellowstone and a
favorite winter haunt of elk and bison . . . Elk, deer, and other game
being driven by storms into the sheltered glens and valley, we were enabled
to secure an abundant winter’s supply of fresh meat, and also fine hides of
the bear, wolf, and wolverine . . . I would add that there are now in the
park abundance of bison, moose, elk, deer, antelope, and bighorn sheep
besides fine summer pasturage there are winter haunts for these animals
where with little care or expense other than protection from wanton
slaughter, they would rapidly multiply.” He mentions the presence of
countless brush and stick fences of various ages created by the Indians for
driveways in hunting game. Of elk he writes that in no place were they
more abundant than in Yellowstone in 1870, and that a big slaughter of
them occurred between 1870 and 1877. They were found at high eleva-
tions in summer and in sheltered valleys of the park during winter. Big-
horns were recorded abundant throughout the park, remaining there the
year round. The cougar was said to be exceedingly numerous in 1870 when
Norris first explored the park, but already rare in 1880. Wolves and coyotes
are reported to have once been exceedingly numerous in all portions of the
park, but that the value of their hides and their easy slaughter with strych-
nine-poisoned carcasses of animals had nearly exterminated them by 1880.
Foxes, shunks, and badgers, are said to have been numerous in 1881.

Edward Pierrepont in ‘“Fifth Avenue to Alaska’ wrote that bighorn were
abundant in the Hoodoo Mountain area in 1883. Game Keeper Harry
Yount in 1881 reported sheep wintering in large numbers at Norris
Mountain.

The paleontologist E. D. Cope (1885) made the following statement
concerning early conditions in Yellowstone: “Bison, elk, moose, deer, etc.,
are far less abundant than when the park was first created. The bison have
been, I am informed, reduced to a herd of about 60 individuals, and the elk
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have been decimated . . . Some persons state . . . that the game leaves
the park in winter. This I ascertained is not true, for there are numerous
well-protected localities where the game winters safely.”

M. S. Garretson, secretary of the American Bison Society, in a letter to
Fred Packard, written February 2, 1939, gives a good historical description of
early game conditions in Yellowstone Park and the plains country to the
east. Mr. Garretson writes as follows: “My first acquaintance with the
park was in the early eighties and I have been interested in it ever since.
The knowledge gained then and since that time confirms my belief that
prior to the advent of the white man the Yellowstone region was well
stocked with game as were also the foothills and the open plains country.
On the east and from the railroad on the south the game was being rapidly
slaughtered by the advancing settlers and ranchers; at the same time on the
western edge of the open country and in the foothills there were numerous
hide hunters, market hunters, miners, and so-called sportsmen who worked
eastward. After the game had been destroyed in the open country the hide
hunters and market hunters continued their activities in the more difficult
mountainous regions.

“The slaughter was prodigious even after the boundaries of the Yellow-
stone Park had been established. Thousands of elk and many bighorn sheep
were slaughtered annually within the park for their hides and meat until a
Federal law had been enacted for their protection, so it is quite apparent
that instead of being driven into the park the original inhabitants were
given the same treatment as was accorded to those in the open country and
were slaughtered to near extinction, so there is good reason to believe that
all the elk in the Yellowstone Park today have descended from the original
inhabitants.”

COMPARISON OF THE PRIMITIVE AND PRESENT
WILDLIFE STATUS

IT 18 DIFFICULT to reconstruct the primitive wildlife picture in Yellowstone
even though a considerable number of early reports on wildlife have come
down to us. There has not been opportunity to examine all the literature,
but I feel that enough has been covered to make a general comparison of
the primitive and present status of some species.

Elk.—It appears that formerly elk were accustomed to summer in
Yellowstone Park in as large numbers as today or even larger; the early
writings show that many elk wintered in Yellowstone. However, it is likely
that more elk moved out of the park than at present, especially during
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