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Foreword

In recent years there has been widespread concern over

the increase of wolves and coyotes in Alaska. Special

efforts have been made to control the wolf, especially in areas

occupied by domestic reindeer, and there has been some

apprehension concerning the welfare of the big game herds

elsewhere in Alaska. Since Mount McKinley National Park

lies in the heart of the Alaska wolf range and carries its pro-

portionate quota of the general wolf population, park adminis-

trators were uncertain as to what should be the policy toward

the wolves in this particular area. What, for instance, is the

total effect of the wolf preying on the big game species in this

national park? What is the relationship between the wolves

of the park and the general wolf population of Alaska? How
do such predators as the golden eagle, fox, grizzly bear, and

lynx affect the hoofed animals, and how does the wolf affect

these predators? In short, what is the ecological picture

centering about the wolf of Mount McKinley National Park?

In one form or another wolves have been found throughout

the Old and New Worlds. In North America they ranged

from the Arctic regions to Mexico. In the time of Lewis and

Clark wolves were abundant all through the western United

States. But the wolf is a powerful animal, and a cunning one,

and unfortunately has run counter to the economic interests of

man in settled regions. The war against the wolf on our

western plains, when cattle replaced the buffalo and the wolf

became a serious menace to the livestock industry, is an

interesting phase of early western history. It was, of course,

necessary that the wolf should go from those regions.

Aside from economic necessities, however, many persons

wish to retain the wolf somewhere in the North American
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fauna, perhaps in the more remote parts of the continent, in

wilderness areas where there will not be interference from eco-

nomic interests.

In the December 1942 issue of American Forests, Stanley P.

Young has expressed the heartfelt wish of naturalists, numer-

ous outdoors men, and other interested persons throughout the

land when he concludes:

Where not in conflict with human interests, wolves may well be left

alone. They form one of the most interesting groups of all mammals, and

should be permitted to have a place in North American fauna.

Fortunately, wolves still exist in many areas where there is no conflict

with human interests. Such areas, it is believed, will perpetuate the exist-

ence of these interesting mammals, unless they are crowded out by further

development. This will not be for a long time to come, if ever.

Many feel that our national parks and monuments are fitting

places for just such a purpose. Congress has set aside these

areas to preserve, among other things, the native fauna. Mount

McKinley National Park is the only national park in which

wolves occur in numbers.

It is not always possible to maintain the primitive picture

without some human interference, since man's activities im-

pinge upon the animal life even in such reservations. For in-

stance, it has been found necessary to control the size of the

Yellowstone elk herds, which had come to exceed the carrying

capacity of their environment.

The question persisted— Is it feasible to permit moderate

representation of the wolf in the fauna of Mount McKinley

National Park? There is a wise provision of long standing in

the policy of the National Park Service that no disturbance of

the fauna of any given national park shall be made until a

proper scientific appraisal of the question has been made. It

was my good fortune to be given the assignment to study the

wolves of Mount McKinley National Park.

Adolph Murie.

October 4, 1942.
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Afield study of the wolf-Dall sheep relationships in

Mount McKinley National Park was begun in April

1939, and was terminated in August 1941. Other animals

included in the study are the caribou, moose, grizzly, fox,

and eagle.

For several years preceding 1926, wolves were scarce in the

park. Their noticeable increase in 1927 and 1928 coincided

with a general increase of wolf numbers in interior Alaska.

From about 1928 to 1941, wolves have been common in the

park as well as over interior Alaska, and apparently their num-

bers have not varied much in the park during this period. It

is not unlikely that the fluctuations in wolf numbers arc due

to diseases such as distemper, rabies, and mange.

A wolf family at a den on East Fork River was closely ob-

served during two denning seasons. In 1940 there were five

adult wolves at the den—the parents, two males, and a female.

After these animals left the den, two other males joined them.

In 1941 the den was occupied by the same pair; the second

female mated with one of the extra males and had her own den.

She later brought her pups to the original den and the two

families lived together. The wolves generally rested at the

den during the day and hunted at night, but some hunting

was also done during the day. Food was brought to the den

by the parents and the other adults. The wolves were un-

usually friendly among themselves, and the pups played with

all the adults.

The 1940 group of seven adults and five pups traveled

together during the fall and winter. They were last seen

together on March 17, 1941. None of the 1940 young was
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observed at the 1941 den. They traveled readily over a home
range known to be at least 50 miles in diameter.

Two other wolf families were observed. In one of these there

were three adults with the pups.

A wolf pup which was raised in captivity became tame and

friendly. It did not come in heat until it was almost 2 years

old. Another captive female wolf crossed with a dog and had

young when she was 2 years old.

The feeding habits of the wolves were determined by field

observations and the analysis of 1,174 scats. The principal

food was caribou and mountain sheep, but ground squirrels,

marmots, and mice were sometimes utilized to an important

extent. Snowshoe hares were scarce, so there was no oppor-

tunity to learn the extent to which, when plentiful, they furnish

food for wolves.

An exceptionally large Dall sheep population was greatly

reduced by starvation during the winters of 1929 and 1932

because of the deep and crusted snow conditions. No doubt

there was also heavy wolf predation at that time. Since 1932

the sheep population appears to have been rather stable.

The sheep breed in the latter half of November and early

December, and the young are usually born in May. A single

lamb is the rule.

Part of the sheep population migrates to a summer range

near the main crest of the Alaska Range, but many sheep

remain on the winter ranges all year. Migrations to and from

the summer range take place in early summer and early fall.

Grass is the staple food the year round, but much willow and a

variety of herbs are eaten, especially in summer.

A disease which appears to be actinomycosis is common
among the sheep. A heavy infestation of lungworm was found

in one yearling.

The lynx is a casual predator on the sheep and has little effect

on their numbers. The effect of the golden eagle on the sheep

is unimportant.

XVI



The wolf preys extensively on sheep. Several hunting inci-

dents are described. Wolves apparently chase many sheep

before they find one that they can catch. Artificial intrusions

such as roads increase predation.

To determine the types of sheep killed by wolves, sheep skulls

were collected. These skulls were classified into four groups as

follows: lamb, yearling, prime (2 to 8 years), and old (9 years

and older). The skull studies showed that very few sheep in

the 2- to 8-year class died, and that the majority of casualties in

this class were severely diseased. The largest number of skulls

belonged to the old-age group. There was a heavy mortality

among young sheep in their first winter. Because so few sheep

died in their prime, it is obvious that any wolf predation affects

mainly the weaker animals.

The wolves restrict the sheep to the rougher country. It

appears that during the period from 1932 to 1941 the sheep

population was held in check by the wolves. It is the preda-

tion on the yearlings which seems to be most important in

controlling sheep numbers.

During three seasons, counts were made of the lambs,

yearlings, and ewes. In 1939 there was a large lamb crop and

a large survival of yearlings from the 1938 lamb crop. The

1940 counts showed a heavy winter mortality in the 1939 lamb

crop and an extremely small lamb crop. In 1941 yearlings

were scarce, but the lamb crop was large. A 50-percent lamb-

ewe ratio (2-year-old ewes classified as adult ewes) appears to

constitute a good lamb crop. A survival of 50 percent of these

lambs to the yearling stage probably is sufficient to increase

the population. The summer losses among lambs were ex-

tremely light. These classified counts showed that during

some years the survival of lambs is so small that there is a drop

in the population.

Wolf predation probably has a salutary effect on the sheep

as a species. At the present time it appears that the sheep and

wolves may be in equilibrium.

XVII
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A herd of caribou numbering from 20,000 to 30,000 live in

Mount McKinley National Park and adjacent regions. They

make annual migrations which may vary in minor or major

particulars from year to year. They breed in late September

and during most of October and the calves are born about

the middle of May. Wolves feed extensively on the calves

which, when available, constitute the main food supply.

Several hunts are described in detail. The calves are captured

in open chase. Usually the victim is one of the calves which

drops behind the others, so that it appears that the weaker

animals are eliminated by the wolf. Adult caribou are also

run down, but when the calves are young the adults are seldom

taken. In interior Alaska the caribou furnishes the main food

of the wolf. When caribou are in the vicinity of sheep hills

they are a buffer between the wolves and the sheep, thus

materially reducing the wolf predation on sheep.

The caribou are subject to attack by the warble fly and the

nostril fly; they also appear to suffer from actinomycosis.

About half of the cows above yearling age are followed by

calves. In 1939 the yearling-cow ratio was 22 percent,

signifying a loss during the first year of about 50 percent. In

1940 and 1941 the counts indicated similar losses of calves

during the first year.

Under natural conditions the caribou herds arc no doubt

adjusted to the presence and pressure of the wolf.

Moose arc common in suitable habitat. Their principal

food at all seasons is willow. The rut begins in early Septem-

ber and continues for 3 or 4 weeks. The young are born in

late May. Twins are common. In the presence of a large

wolf population in recent years, moose have increased in the

park and the region adjacent. The moose range is in good

condition.

The grizzly bear is common in Mount McKinley National

Park. Its food habits were studied by analyzing 201 scats and

making numerous observations of feeding grizzlies. The food
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habits change as the seasons progress. In May and early June

the principal food consists of roots; during most of June and

July the main food is grass (mainly Calamagrostis langsdorfi),

and Equisetum arvense; during late July, August, and September,

blueberries and other berries make up the bulk of the food.

Ground squirrels form a small part of the food at all seasons,

and carrion is always acceptable. Grizzlies were seen feeding

on caribou calves but probably are unable to catch the calves

after they are a few days old. The bears mate during May
and June, not oftener than every 2 years.

Some bears confined their movements to a rather definite

range. One female was generally found in an area about 9

miles in diameter. There was considerable overlapping of

ranges. The grizzlies frequently rob the wolves of their kills.

Once a family invaded the vicinity of a wolf den in search of

food scraps. The wolf will attack the grizzly but is unable

to close in on him.

Foxes flourished despite the presence of wolves. No evidence

was found in Mount McKinley National Park to show that

wolves are harmful to foxes. In the fox-wolf interrelations the

fox may be the gainer since the wolf often makes food avail-

able to him. Adult foxes have a year-long home range. The

food habits were studied by analyzing 662 summer scats and

124 winter scats. The principal summer foods were mice

and ground squirrels, and the principal winter foods were

mice and blueberries. The snowshoe hare was rare so was

scarcely available to the foxes.

The food habits of the golden eagle were studied by making

observations at 13 occupied and 13 unoccupied nests, and by

an analysis of 632 eagle pellets. The main food of the eagle

is the ground squirrel which was found in 86 percent of the

pellets. Most of the calf caribou eaten was carrion. The

predation of the golden eagle on Dall sheep lambs and on the

fox appears to be negligible. The economic status of the eagle

was found to be favorable.
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CHAPTER ONE
«< «( «C <C< c:< CCC <« CCC K( <« <C< «C K< <« K< K< K< CC(

Introduction
«<- <«• «fr «( «C «C <CC «C «C (« CCC «< <

Outline of the Study

In 1939 i was requested to make a

study of the relationships between the

timber wolf {Cards lupus pambasileus)

and the Dall sheep (Ovis daHi dalli) in

Mount McKinley National Park,

Alaska. I arrived in the park on

April 14, and 3 days later was taken

22 miles into the park by dog team

and left at a cabin on Sanctuary

River where 1 started my field work.

The next morning I climbed a moun-

tain and saw a ewe and yearling on

a grass slope, the first white sheep I

had seen for 16 years, and a little

later, through the field glasses, J

"picked up' ' a beautiful ram resting on

a ledge, the graceful curved horns

silhouetted against a spring-blue sky.

A strong cold wind was blowing on

top so I slipped on my parka. During

the day 66 sheep were classified, 20

of which were yearlings. Wolf tracks

were seen and a wolf dropping, con-

taining sheep hair, was found. The
long, slow process of gathering data

had begun.

In order to avoid accumulating

only a number of miscellaneous ob-

servations I directed my efforts along

the most promising lines and kept in

mind the main points on which it

was desirable to get quantitative

data.

First it was necessary to learn what

the wolves were eating. Killing the

wolf to examine the stomach con-

tents, in this case, was too much like

killing the goose that laid the golden

eggs. A dropping tells almost as

much, so, to learn the food habits,

wolf droppings were gathered, and

of course observations of the wolves

in action were made whenever pos-

sible. From the analysis of many
droppings, some notion of the extent

of the feeding on mountain sheep

was obtained. The next point to

determine was to what extent the

sheep eaten represented carrion. It

could, of course, all have been car-

rion. Some of it certainly was. But

if it were learned that sheep are

commonly run down and killed by

wolves then it would be necessary to
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learn what kind of sheep are killed.

Were they the ailing, the aged, and

the young, or were all classes being

taken indiscriminately? These were

points difficult to determine. A
thorough search of the sheep hills

yielded skulls of 829 sheep. These

skulls showed in what types of ani-

mals the mortality in the population

lay and brought up fundamental

problems concerning the natural role

of the predator.

Another obvious line of attack was

to classify the white sheep population

to determine the size of lamb crop

and the survival of yearlings in order

to learn the losses during the first

year—a critical period. Classifica-

tions were made in most parts of the

range at every opportunity. Besides

these salient points, all other available

information on the wolves and sheep

was gathered. The food habits and

range of the sheep were of special

interest, for adequate range is often

an important factor in predatory

problems. Historical data on the

wolf and sheep populations were

sought, for such data are frequently

enlightening.

Involved in this same problem were

other animals which required study

to determine what part they play in

regard to the sheep and to the wolf.

The caribou is a basic food supply of

the wolf in interior Alaska, so it had

an important bearing on the wolf-

sheep relationships. There were
questions such as the extent that the

caribou serve as a buffer species for

the mountain sheep. The caribou

were studied in much the same man-

ner as were the sheep. It is at least

a tradition that the golden eagle who
shares the high country with the

sheep is one of its principal enemies.

Perhaps the golden eagle was levying

too heavy tribute on the sheep or per-

haps it was a valuable citizen. There-

fore, the food habits and actions of this

bird required attention. Another

animal on the agenda was the grizzly

bear, known to be fond of caribou

and sheep meat. The wolf has been

accused of being destructive to foxes,

so it seemed important to make what

observations I could on this point.

Furthermore, since foxes are a poten-

tial enemy of the lambs, their food

habits required study. The moose

was present in some numbers and,

since it is generally considered a

source of food for wolves, some atten-

tion was also given to this species.

I had hoped to make observations of

the coyote in the sheep hills but it was

too scarce for study. Coyotes are

more plentiful adjacent to the park

in the rabbit country, a fact which

may in itself be significant. Other

animals like the porcupine, marmot,

ground squirrel, snowshoe hare,

mouse, and ptarmigan have been con-

sidered in their relationships to the

larger forms.

This in brief gives the scope of the

study which is reported in this paper.

A chapter is devoted to each of the

animals which has an important

bearing on the problem. Some infor-

mation not bearing directly on the

problem is included in these chap-

ters in order to round out the general

ecological picture. Much of the data
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on the wolf is discussed in chapters

dealing with its prey species.

In 1939 the field work, begun in

April, was continued to the end of

October. In 1940 I returned to the

park in April and for the next 15

months remained in the field. The

field observations were thus made
over a period including most of three

spring and summer seasons, two

autumns, and one winter. In 1922

and 1923 I had spent several months

in Mount McKinley National Park

on other work, so when I undertook

the present assignment I was already

familiar with part of the area and

some of the early wildlife conditions

there.

In 1940 and 1941 I worked alone,

but in 1939 I was ably assisted by

two enrollees of the Civilian Conser-

vation Corps. One of the enrollees,

Emmett Edwards, was especially

suited for the work as he had climbed

many of the major peaks in the West.

Irwin Yoger helped in the field work

and drove the automobile when
necessary.

An automobile road, 89 miles long,

leads from the railroad to a little be-

yond Wonder Lake. This road passes

through the heart of the sheep ranges.

In a relatively short time I was able

to drive in summer to any point along

the road and from there cover the

limits of the adjoining sheep hills in

a day's tramp. In order to reduce the

amount of back-tracking and thus

cover more territory, I often had

someone drive me to a place on this

road from which I would hike in a

semicircle and be picked up in the

evening 10 or more miles from the

starting point.

The work necessitated a large

amount of hiking and climbing. In

1939 I walked approximately 1,700

miles. The following two summers

the work still required much climb-

ing but fewer long hikes. During the

winter I traveled on skis. At this

season a bedroll and food were car-

ried in most cases and relief cabins

were used for shelter.

In the summers of 1939 and 1941

I camped at Igloo Cabin and in 1940

at the East Fork cabin, 34 and 44

miles, respectively, by road, west

of Park Headquarters.
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in previous years, and of his trapping

north of the park more recently. I

also had the use of one of his relief

cabins. Trapper John Colvin fur-

nished much information and several

specimens. L. J. Palmer of the Fish

and Wildlife Service spent 2 weeks

with me studying vegetation. Per-

sonnel of the Alaska Road Commis-

sion employed in the park cooperated

in numerous ways. Mr. and Mrs. J.

W. Rust drove me to Livengood and

to Eagle Summit to see captive

wolves and caribou range. Prof. Otto

W. Geist of the University of Alaska

gave much valuable assistance.

Former Warden Sam White made
available various reports on the wild-

life in interior Alaska. Dr. and Mrs.

Aven Nelson of the University of

Wyoming kindly identified much
plant material. Dr. Carl P. Russell

of the National Park Service and

Clifford C. Presnall of the Fish and

Wildlife Service strongly supported

the field work at all times. 1 am
especially indebted to Director Ira

N. Gabrielson and to Dr. W. B. Bell

of the Fish and Wildlife Service for

furthering the field work and making

arrangements for me to write this

publication; to Victor H. Cahalane,

in direct charge of the project, for

helpful cooperation from the begin-

ning of the field work to the comple-

tion of the manuscript; and to my
brother, O. J. Murie, who assisted

me in many ways, and contributed

the wolf sketches made from descrip-

tions given to him.

My first expedition to Mount Mc-

Kinley National Park to study wolf-

sheep relationships was made in 1939

and was sponsored by the National

Park Service, and the second, made
in 1940-41, was supported jointly by

the National Park Service and the

Fish and Wildlife Service.

Climate

The region north of the Alaska

Range is colder and has less snowfall

than the region south of the range

which is benefited by the warm ocean

current. But on the north side of the

range there is considerable difference

in temperature between the lowlands

of the interior and the mountain

region of Mount McKinley National

Park. The summers in the park are

definitely cooler and the winters

warmer than at inland points such as

Nenana and Fairbanks. Strong south

winds often prevail in the park in

winter. Precipitation in summer
varies considerably, at least so it

seems to one in the field. In 1939 for

a month and a half it rained some

almost every day. In 1940 the rain-

fall was moderate, and satisfactory

weather prevailed, but in 1941 June
and July were again rainy and cloudy

although many clear days were re-

ported for August. The yearly pre-

cipitation is about 15 inches. Snow

in September is to be expected, and

may fall in August, but usually at

this time it quickly melts in the

valleys and on south-facing slopes.

The winter snow on the foothills has

largely disappeared by the first of

June, although some drifts last far

into the summer.
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Physiography

In the central part of the Alaska

Range, extending westward some 105

miles from the Alaska Railroad, lies

Mount McKinley National Park.

From the crest of the range, and with-

in the park boundaries, rise several

massive mountains, including Mount
McKinley which is 20,300 feet in

altitude. Most of the park lies on

the north slope of the range, with

its long axis parallel to the range. It

is from 30 to 35 miles in width and

contains 3,030 square miles.

In the eastern part of the park high

lateral ridges run northward from the

main range for distances up to 10

miles before sloping down into low

rolling terrain, from which again

rises a foothill range. As far west-

ward as Sanctuary River this "out-

side" range is a single ridge. West

of Sanctuary River this foothill range

broadens out into an irregular mass

of mountains that approach the main

range so closely that the intervening-

lowland is squeezed into narrow low

passes. These outside mountains

have elevations from 4,000 to 6,000

feet, and rise from river beds 2,500 to

3,000 feet in altitude. Several gla-

cial streams flow northward from the

main range and have cut deep can-

yons through the foothills, thus cre-

ating excellent mountain sheep hab-

itat. Westward from Mount Eiel-

son the foothills disappear and the

main Alaska Range rises abruptly

from the interior Alaska lowlands.

Much of the area is sedimentary

rock, but there is a considerable

amount of igneous material scattered

throughout (Capps, 1932). The ter-

rain is varied, with talus slopes and

rounded summits, as well as cliffs

and rugged contours. Most of the

streams are of glacial origin. They
are swift and braided, flowing over

broad gravel bars. There are nu-

merous small ponds and lakes, suita-

ble for waterfowl breeding places.

Vegetation

Mount McKinley National Park

lies largely above timber line, which

occurs at 2,500 to 3,000 feet altitude.

Narrow strips of timber extend vary-

ing distances along the river bottoms.

This limited forest growth consists

chiefly of white spruce {Picea cana-

densis), with some black spruce {Picea

mariand) in wet situations. Many of

the plant species found in the tree-

less areas also occur in various degrees

and combinations among the trees.

There is a scattering of cottonwoods

On opposite page: Map of the Eastern
Portion of Mount McKinley National
Park. The present summer and winter
ranges of Dall sheep in Mount McKin-
ley National Park are outlined. The
obliquely lined areas show winter range;
this range is also occupied by sheep
during the summer. The stippled areas

indicate summer range only. As only
sheep concentration areas are outlined,

the ranges appear to be disconnected.
Actually, the ranges are continuous since

sheep move readily from one favorite

locality to another and a few may be
found on the less rugged slopes outside
the outlined areas. When the sheep
were more abundant, many of the lower
slopes, lying between the rugged areas,

were also much used. A few sheep are

present in the Windy Creek region but

their range is not indicated on the map.
Arrows show the general direction of
sheep migration from various sections

of the winter range to the summer range.
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(Populus trichocarpa) , and aspen (Popu-

lus tremuloides) in suitable places.

White birch (Betula papyrijera), so

common in interior Alaska, is almost

completely absent, being found only

in the extreme eastern end of the park.

In the open lowland areas shrubs

constitute a major feature of the

vegetation. These shrubs consist

largely of dwarf Arctic birch (Betula

nana), several species of willow (Salix

spp.), and blueberry (Vaccinium uligi-

nosum). The dwarf birch and blue-

berries generally are knee high or

less, and the willows vary from the

dwarf creeping varieties to tall

growths, sapling size. The taller

willows are generally found along

streams and draws. Alder (Alnus

fruticosa) is plentiful in some areas.

Much of it was found on the lower

north slopes of the outside range.

BufFaloberry (Shepherdia canadensis) is

abundant over many gravel beds.

Other common shrubs are crowberry

(Empetrum nigrum), lowbush cranberry

{Vaccinium vitis-idaea minus), Labrador

tea (Ledum groenlandicum), rhododen-

dron (Rhododendron lapponicum), and

Arctous alpina in the open and Arctous

rubra in the woods. Most of these

shrubs occur in the timber as well as

in the open.

Grasses, sedges, and wood rushes

are dominant in a great many low-

land situations and are found through-

out the park. Bordering the highway

and in some of the old trails Calamagros-

tis canadensis forms dense stands. Cot-

ton grasses (Eriophorum spp.) are con-

spicuous in the wet tundra. Leaf

lichens are abundant, and over wide

areas of rolling lowland, species of

Cladonia and Cetraria occur in vary-

ing degrees, in some places forming

thick carpets. The family Legumi-

nosae is well represented by species

of Hedysarum (found abundantly on

old river bars), Oxytropis, Astragalus,

and Lupinus. Some of the conspicuous

flowers are coltsfoot (Petasites), fire-

weed (Epilobium angustifolium) , willow

herb (E. latijolium), Pedicularis (sev-

eral species), Mertensia, Polemonium,

Saxifraga (a number of species)

Boykinia richardsoni, poppies (Papaver),

moss campion (Silene), Delphinium,

and Anemone.

Perhaps the most characteristic

plant on the mountain slopes is

Dryas, which forms mats over vast

areas and in other places is mixed

with grasses and other vegetation.

Species of Dryas also form mats over

many old river bars. Many species

of plants found in the open lowlands

also occur on the ridges, but the

associations on the ridges are some-

what different. The commonest

grasses are species of Poa and Festuca

which form low bunchy growths.

Hierochloe alpina occurs widely, and

sedges (Carex) and woodrushes (Lu-

Zula) are abundant; dwarf willows

(Salix) of several species are common.

The vegetation on many ridges is

so short and dense that it has the

appearance of a well-kept lawn. On
south exposures or where erosion is

active, the vegetation is sometimes

sparse. An herbaceous cinquefoil

(Potentilla) was conspicuous on some

of these south slopes. There are many
talus slopes where vegetation is scant.
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CHAPTER TWO
<« <« k< - <« <«• <« <« <« «e <« «< <« <« <« <« <«•«<<«

Wolf
^-<«- «< «c «< «< k< <« «< «< «< <« <:« «c «< «e <« «<

Physical Characteristics

I WAS A LITTLE UNCERTAIN about the

identification of the first wolf I saw

in Mount McKinley National Park.

I was not sure whether it was a wolf

or a coyote. The animal was some

distance away, on a ridge parallel to

the one from which I was watching,

so that size was not a good criterion

for identification and the color was

about the same as that of a coyote.

But it was noted that the legs ap-

peared exceptionally long and prom-

inent, and that there was something

about the hind quarters which was

peculiar, giving the animal just a

suggestion of being crouched. On the

slope it appeared more clumsy in its

actions than a coyote. Its ears were

more prominent than I had expected

in a wolf. These characteristics were

later found to be typical. The be-

havior of this wolf was of special in-

terest so I checked my identification

by an examination of the tracks

which were approximately 5 inches

long. After becoming familiar with

the wolves, there generally was no

difficulty in making identifications,

but still on a few occasions a distant

gray wolf could have been mistaken

for a coyote.

There are some northern sled dogs

which resemble wolves closely enough

so that it would be hard to identify

them correctly if they were running

wild. Some years ago I drove a sled

dog which was so similar to a wolf

that even on a leash it could be mis-

taken for one. However, this animal

was supposed to be a quarter-breed

wolf. The wolf is lankier and has

longer legs than the average sled dog.

His chest is narrower so that the

front legs are much closer together

than those of the usual broad-

chested sled dog.

There is much individual variation

in wolves, especially in regard to

color. They are usually classified as

white, black, and gray, but among
these types there is an infinite amount

of variation. The wolves referred to

as gray are sometimes a brownish

color similar to that of a coyote. One

THE WOLVES OF MOUNT McKINLEY + 9



type of animal is whitish except for a

black mantle over the back and neck.

In some, the fur on the neck is strik-

ingly different from the rest of the

coat. Some gray wolves have a strik-

ing silver mane. The tail is tipped

with black. The black wolves often

have a sprinkling of rusty or yellow-

ish guard hairs which create a

grizzled effect, and many are char-

acterized by a vertical light line just

back of the shoulder. Further de-

scription of their colors is given in

the discussion of a family of wolves

living at East Fork (see p. 25).

The black and gray wolves were

present in about equal numbers in

Mount McKinley National Park. Dr.

E. W. Nelson (1887), reporting on his

sojourn in Alaska from 1877 to 1881,

states that at the head of the Yukon

River the black wolves predominated

Figure 2: Tracks of front foot (at bottom)

and hind foot (at top) of a wolf in soft

mud. The front foot track is always

noticeably broader than that of the hind

fo ot. [East Fork River, August 26, 1940. ]

and that the gray wolves were most

abundant near the Bering Sea. I do

not know if there is any dominance

of color in different regions of Alaska

at the present time but I expect that

in most regions both color types are

present.

I know of few weights of Alaska

wolves but judge that the adult male

in good flesh generally weighs ap-

proximately 100 pounds. Estimates

have been made as high as 150

pounds and more. There is much
variation in size, so that exceptionally

large animals could be expected.

Judging from the wolves that I saw,

the females are smaller than the

males.

Tracks

The tracks of a wolf can easily be

distinguished from those of a coyote

by their large size, and the long

stride, but probably would often be

indistinguishable from those of the

large northern sled dog.

The front foot measures larger than

the hind foot, being definitely broad-

er and usually slightly longer. The
width of the track, of course, varies

according to the speed at which the

wolf is traveling. When the animal is

running fast or galloping the foot

spreads considerably.

Tracks of a pup, on August 26,

when il w.is about 3% months old,

measured as follows: Front foot, 4

inches long, 2% inches wide; hind

foot, V/2 inches long, 2% inches wide.

The measurements of a 4^-month-

old captive wolf pup (see page 45),

a sister of the above wild pup, on

10 + THE WOLVES OF MOUNT MCKINLEY



September 24, were as follows: Front

foot, 4% inches long, 3% inches wide;

hind foot, 4 l/2 inches long, 3 inches

wide.

The following measurements of

tracks in moist mud are typical and

show some of the variations. In most

cases the animal had apparently been

trotting.

Foot of animal Length Width

Inches Inches

Front 5% m
Hind Ws 3

Front 4Vs 1 3>2

Hind w% v/%
Front 5H Qi
Hind 5 VA
Front 5H 3K
Hind iVs 3

1 Tracks of black female.

Figure 3: Tracks of five wolves crossing

a river bar in the snow. [East Fork

River, October 22, 1939.]

The pace of the wolf in walking and

trotting on the level varies from 25

to 38 inches. In 7 inches of snow

the pace measured between 27 and

30 inches. The pace of a track, in

6 inches of snow, probably made by a

trotting animal, averaged 29 inches.

A series of consecutive paces on a

gravel bar measured 32, 34, 30, and

32 inches. In climbing a steep slope

of about a 45 -degree angle, in a few

inches of snow, the pace of a band of

wolves averaged about 16 inches. (By

pace is meant the distance between

the tracks of the two hind feet or the

two front feet. A full stride would be

twice the pace.)

THE WOLVES OF MOUNT McKINLEY + 11



In traveling through snow a band

of wolves will often go single file,

stepping in one set of tracks. The

hind foot in such cases falls in the

tracks of the front foot. At other

times the hind foot may or may not

fall in the track of the front foot. In

order to avoid deep, soft snow the

wolves often follow a hard packed

drift or the edge of a road where the

snow is more shallow.

Flecks of blood frequently seen in

the trails in winter indicated that the

wolves were subject to sore feet. In

the case of the sled dog traveling in

snow, especially in any kind of crusted

snow, the hide on the toes is often

worn off, sometimes causing the dog

to limp considerably. If the crust is

severe it may become necessary to

protect the feet with moccasins. The

feet of the wolves are probably affect-

ed by the snow in the same manner

as are those of the sled dog, but

possibly to a lesser degree. In sum-

mer a wolf would occasionally de-

velop a limp and later recover.

History of Wolves in Mount
McKinley National Park

Wolves no doubt have been a part

of the present Alaska fauna for hun-

dreds of years. Fossil remains are

present in the Pleistocene fauna and

it is probable that the wolves have

persisted in Alaska since that time.

The wolf then is not a new animal

finding its niche in the fauna, with

the possibility of upsetting existing

relationships or exterminating some

species. It is true that the effects of

man's activities may be such as to

bring the wolf into new associations

with the native fauna, but as yet

man's activities have probably not

altered conditions sufficiently to seri-

ously change the natural relation-

ships.

The history of the wolves in Mount
McKinley National Park during the

last 25 years is, in a general way,

quite well known. There is also con-

siderable information on the preval-

ence of the wolf in interior Alaska,

although much of this information is

conflicting. There is often a ten-

dency to report a great increase of

the animals if any are noted, so thai

during a period when wolves were

much less numerous than at present

there are many reports of their abun-

dance and great increase. Some-

times the caribou, the principal wolf

food, shifts its range and brings

wolves along with it into new terri-

tory where they are noticed and

commented upon. I suppose that

the history of the wolves varies a little

in different parts of interior Alaska

but that the general pattern is similar

throughout. Since there are 586,400

square miles in Alaska, and 3,030

square miles in Mount McKinley

National Park, which lies near the

center of the Territory, it can per-

haps be assumed that in its broad

aspects the status of the wolves in

the park has corresponded rather

closely with their status in interior

Alaska as a whole.

According to E. W. Nelson (1887)

wolves were plentiful over much of

Alaska during his sojourn there from

1877 to 1881. At that time wolves

12 + THE WOLVES OF MOUNT McKINLEY



were scarce along the west coast due

to the absence of caribou. Previously,

when the caribou were plentiful

there, before the advent of modern

firearms among the natives, the

wolves were also abundant. In 1880

they were reported most numerous

toward the headwaters of the Kusko-

kwim and Yukon Rivers, which co-

incides roughly with the limits of the

caribou range. At St. Michael, Dr.

Nelson examined several thousand

wolf skins which were handled by the

trading post, and he reported the

presence of many wolves inland

among the caribou.

Wolves were apparently still plenti-

ful in the early 1900's, and I have no

information indicating that they were

scarce between 1881 and 1900. An
old-timer told me that between 1898

and 1903 wolves were abundant on

the Stewart River. Charles Sheldon

(1930) found wolves in the Mount
McKinley region in 1907 and 1908,

but just how prevalent they were it is

hard to say. He found little evidence

of wolves among the sheep hills along

the Toklat River, but found these

animals "very abundant" among the

caribou at the edge of the mountains

on Toklat River. In one night the

wolves completely devoured a cari-

bou bull he had shot.

Some time after 1908 the wolf

population in the Mount McKinley

region and perhaps also in other

parts of the interior of Alaska was

considerably reduced, probably as a

result of natural causes. An old-

timer who had hunted sheep in the

McKinley region in 1916 and 1917

told me that he saw no wolves or

wolf tracks there at that time. In

1920 and 1921 O. J. Murie visited a

number of localities in interior Alaska

in his travels by dog team and found

wolves absent or scarce in most lo-

calities. In a trip through Rainy Pass

and into the Kuskokwim country in

the spring of 1922 he saw no tracks.

Mr. Joe Blanchell at Farewell Mou-
tain on the north side of Rainy Pass

said that wolves were formerly com-

mon in that locality but had now
disappeared. There were caribou

all through this area so ample wolf

food was present. In the past, about

1916 and 1917, a few wolves had

destroyed some of Mr. A. H. Twit-

chell's reindeer herd near Ophir but

no wolves were reported in the lo-

cality in 1922. This region lies just to

the west and north of Mount Mc-
Kinley National Park.

One trip was made by O.J. Murie

through the caribou country between

Chatanika and Circle in the spring of

1921, and the Chatanika region was

again visited in the fall. No sign of

wolf was found in the spring, and

in the fall only one was seen, and

wolves were heard howling only

once. Part of this region was used

the year round by caribou. A year

or two before wolves had been re-

ported more plentiful.

In March and April 1921, O. J.

Murie traveled by dog team from

Fairbanks to Tanana Crossing but

saw no wolf tracks en route. He
found that although wolves were not

abundant, they did occur in the

upper Tanana region in somewhat

534836°—44-
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greater numbers than they did in the

Chena and Chatanika regions nearer

Fairbanks, and other regions visited.

The upper Tanana region was in-

habited by caribou at least for part

of the year. In 1921 some wolves

were reported on the north fork of

the Forty Mile River.

On one trip which O. J. Murie and

I made in the winter of 1922-23 we

started from Nenana in November

and traveled to Kokrines, where we

visited a reindeer herd, crossed to

Alatna, and traveled to the sheep

hills in the Endicott Mountains at

the head of the Alatna River;

visited Bettles and Wiseman on the

upper Koyukuk; came down the

Chandalar River, where caribou

were wintering, to the Yukon; con-

tinued to Fort Yukon and Circle,

then west through the heart of the

caribou country, arriving at Fair-

banks on April 26. During the

entire winter we saw not a single wolf

track, which would indicate that

wolves over much of interior Alaska

were scarce at that time.

In 1922 and 1923 my brother and I

spent considerable time among the

sheep hills in Mount McKinley

National Park. No tracks and no

wolves were seen and none were

reported by others.

In more recent years wolves have

been more plentiful near Chatanika,

where they had been so scarce from

1921 to 1923. During that period

wolves had been even scarcer in

Mount McKinley National Park.

In 1925, according to reports of the

Superintendent, wolves had increased

in Mount McKinley National Park

to the extent that some tracks were

seen in all parts of the park. [Accord-

ing to Soper (1942, p. 132) wolves

began to increase in Wood Buffalo

Park, Canada, about 1925 and since

that time have continued to in-

crease.] In 1927 it was reported that

the wolves were becoming more

numerous. A band of 11 was noted

by one of the rangers. From 1928 to

the present time wolves have been

reported each year as plentiful in the

park. From the records available,

it appears there were no large

fluctuations in the population dur-

ing the period from 1928 to 1941.

The increase of wolves in the park

coincided with a general increase in

interior Alaska. There are no data to

show that wolves are more abundant

in Mount McKinley National Park

than they are in other favorable

localities in interior Alaska. Robert

Marshall (1939) found wolf sign

common in the Endicott Mountains

in 1939. Wolves were reported plenti-

ful in the Wood River country in the

fall of 1940.

Since the recovery of the popula-

tion the actual number of wolves in

the sheep hills of the park has never

been accurately determined. Esti-

mates vary from 50 to 100. The wide

ranging of the wolves and their move-

ments in and out of the park make ii

extremely difficult to conduct any

accurate census. My work did not

take me over all the park, but within

the sheep hills I would estimate the

number of wolves to be between 40

and 60, perhaps nearer the first figure.
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To summarize, there have been

two periods of wolf abundance and

one of scarcity in Alaska in relatively

recent years. Records available to me
show that wolves were quite abun-

dant in 1880, and probably from

1900 to 1908. Sufficient data, howev-

er, are not available to be sure of the

exact status for the latter part of this

period. Some time after 1908 the pop-

ulation declined and apparently

wolves were generally scarce in 1916

and 1917 and up to about 1925, when

they again increased. Since 1927

they have remained plentiful over

much of interior Alaska. There is no

doubt but that wolves were scarce

during a period centering in the early

1920's and that since then they have

increased and become common.

Causes of Fluctuation

in Wolf Numbers

The causes of the scarcity of wolves

in interior Alaska between 1916 and

1925, and perhaps some years pre-

ceding 1916, are not known. During

this period of wolf scarcity the cari-

bou herds, the main food supply,

were large so that there was not a

shortage of food. There was consid-

erable trapping in the Territory at

this time, but judging from the effect

of trapping on the present wolf popu-

lation in Alaska it is doubtful that

this had much to do with the scarcity

of wolves. Today there is extensive

trapping in the interior of Alaska

but apparently it has not caused any

noticeable reduction in wolf num-

bers.

Intraspccific intolerance may hold

a population in check but would

probably not operate to cause a

scarcity of the animals. If it operated

at all it probably would tend to hold

the animals at an optimum level

which would be rather high.

The most probable cause of a

drastic decimation of the wolves is

disease. Mange, distemper, and ra-

bies are some of the diseases which

may affect them. Alexander Henry

(1897) in his journal refers to scab in

wolves. On March 5 (1801) at

Pembina, N. Dak., he writes: "A
large wolf came into my tent three

times, and always escaped a shot.

Next day, while hunting, I found him

dead about a mile from the fort; he

was very lean and covered with

scabs."

R. M. Anderson (1938) writes as

follows concerning mange in coyotes:

"One young male coyote shot by

Warden J. E. Stanton when the

writer was with him in Cascade

Valley early in September was very

mangy, being so nearly devoid of

hair from nose to tip of tail that the

scabby and vesicular skin was plainly

visible on every part of the body.

Most of the half dozen coyotes seen

in this area appeared to be afflicted

with mange, and several wardens

stated that many of the mangy
coyotes lived through the winter,

but that the worst cases usually died

in the spring. This disease, and per-

haps other causes, seems to keep the

numbers down, and the reports of

the superintendent of the park show

that coyotes have decreased in num-

bers in recent years."
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Warburton Pike (1892, p. 53)

writes: "There was some sort of dis-

ease resembling mange among them

(gray wolves) in the winter of 1 889—

90, which had the effect of taking off

all their hair, and judging from the

number of dead that were lying about,

must have considerably thinned

their numbers." This reference

indicates that mange might destroy

large numbers of wolves, especially

in a large population where the con-

ditions for the spread of the affliction

would be optimum. Ernest Thomp-
son Seton (1911, p. 351-352) says

that in northern Canada mange is

common at times. O. J. Murie tells

me that he once lost a sled dog from

mange.

Seton (1929, p. 288) says that

rabies seems to break out among
wolves at times. Alexander Henry

(1897) as early as 1800 relates the

killing of a wolf at camp which was

thought to have rabies. Seton gives

several instances in which wolves

seemed to have had rabies. This dis-

ease probably could cause a drastic

reduction in a population.

A disease like distemper could no

doubt spread rapidly in a large wolf

population, especially since the ani-

mals travel in packs. Distemper has

been known to wipe out entire dog

teams and it might affect wolves even

more severely. Although the young

animals are most susceptible to dis-

temper, older wolves not having been

in contact with the disease might be

more vulnerable than old dogs which

generally are considered immune.

In 1924, O. J. Murie lost an entire

dog team after he had traveled from

Nenana to Hooper Bay, Alaska.

Another team made up of older dogs

was not affected. In that year a

large number of dogs in interior Alas-

ka are reported to have died from the

disease, so apparently it was present

in epizootic proportions. During

April 1934, an outbreak of distemper

is said to have prevailed in various

sections along the Yukon and Tanana

Rivers.

In an article in Field for December

1939, it is pointed out that distemper

among dogs in England becomes

much more prevalent and more se-

vere in form when the dog popula-

tion is high. During World War I.

when few dogs were kept, there was

hardly any distemper and it was near-

ly always mild. When the dogs were

bred up again after the war, there

were a great many deaths from dis-

temper. Perhaps the disease was so

destructive because the dogs came

suddenly into contact with it and had

no opportunity to become immunized

in any degree. This occurrence sug-

gests a possible threat to any large

wolf population.

Three cases of wolves which may
have died a natural death came to my
attention. However, I found no evi-

dence of disease among the wolves in

Mount McKinley National Park.

The last reduction in wolf numbers

may have been due to the large num-

ber of dogs that were brought into the

wolf territory for transportation pur-

poses and spread distemper or some

other disease. The decrease in dog

travel today may be an element fa-
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vorable to the wolves. In addition,

current trapping operations may be

just sufficient to keep the wolf num-

bers from reaching a peak where they

would be more susceptible to drastic

reduction. This is, of course, theoreti-

cal, but seems worthy of considera-

tion.

In connection with the problem of

control of the wolf population it is

of interest to consider the coyotes in

Yellowstone National Park. During

the long period that one or two hun-

dred coyotes were destroyed annually

in the park the coyote numbers re-

mained high. When artificial control

of the coyotes was stopped in 1935

many persons expected a great in-

crease in their numbers. They did

continue to be common, but appar-

ently were no more plentiful than

when artificial control was exercised.

Now, in 1942, 7 years after control

was stopped, there appears to have

been a slight drop in the coyote popu-

lation, judging from reports that

have reached me, so that there may
be fewer coyotes now than when arti-

ficial control was practiced. It is ap-

parent that some natural controls,

possibly disease, among others, are

operating on these coyotes to hold

their numbers in check. In a similar

manner wolf numbers in Alaska may
be subject to drastic natural controls

and the population may again be

greatly reduced through some natu-

ral factor like disease.

born in early May. Three litters of

which the approximate time of birth

was known had been born in early

May. According to Bailey (1926, p.

155) this is more than a month later

than in the Northern States. The
gestation period of about 63 days

(Seton, 1929, p. 274) would place

the mating season early in March.

Two females in the park each had

four pups, and three had six pups.

A captive female which I raised

and which was later kept at Mount
McKinley National Park Head-

quarters, did not come in heat the

first year but did so in early March
in her second year and was in heat

about 2 weeks. This agrees with the

statement by Bailey (1926, p. 155)

that wolves do not breed until they

are 2 years old. Another captive fe-

male owned by Mrs. Faith Hartman

of Fairbanks likewise did not come

in heat the first year but bred with

a dog the second year. The first 2

weeks that this wolf was in heat she

fought off the dog but mated each

day during the third week (March 9

to March 15). The male continued

to pursue her on the following 3 days

but there was no further mating

after the fifteenth. She whelped four

pups on May 15. The first one was

born at 12:30 p. m., and the others

at intervals of 45 minutes to 1 ){

hours. This observation placed the

gestation period between 60 and

66 days.

Breeding Home Life

In Mount McKinley National Park In 1940 and 1941 wolves were

the young of wolves apparently are found denning on Toklat River but
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extensive observations on these Tok-

lat wolves were not made. In 1940

' a few notes were made regarding a

family on Savage River, but in 1940

and 1941 much time was devoted to

observing a family at a den on the

East Fork of the Toklat River (known

locally and hereafter referred to as

East Fork or East Fork River). These

three wolf groups will be discussed

separately.

Toki.at Rtver Den

In 1939 no special effort was made
to find dens because there were so

many other phases of the field work

which could not be neglected. The

finding of dens sometimes seems

simple, and at other times most diffi-

cult. To illustrate, in 1940 ex-trapper

Frank Glaser, Agent of the Fish and

Wildlife Service, and Wildlife Rang-

er Harold Herning of the National

Park Service spent all their time

from early March to early August

in search of dens in Mount McKinley

National Park. During this period

they worked hard but found only

one family of wolves and that was in

a Toklat River den which was known

to have been occupied on at least

two previous occasions. Of course,

their inability to find more may have

indicated a scarcity of dens.

In a letter to O. J. Murie, former

Ranger Lee Swisher gives an inter-

esting description of his efforts to

find this particular den on the Tok-

lat River: "This past season I had

great difficulty in locating a den. On

from a sheep carcass in Polychrome

Pass, then go down Toklat River.

I spent many days searching over

the country where it seemed the den

should be. There was a well-beaten

trail for over 5 miles along the Tok-

lat bars, then onto a bench where I

could follow it no more. One morn-

ing while scouting along this bench

close to the limber through some

weeds I had no difficulty in following

this trail which kept in the timber

for about 2 miles where it then

emerged onto the river bars again

for another -

5 miles or more where I

located the den on a small timbered

island along the river. 1 estimated

that this wolf was carrying food to

its young over 12 miles."

The Toklat River family was living

about 12 miles north of the high-

way and 2 miles north of the sheep

hills, on an island of spruces about 1

mile long and a third of a mile or

less in width. Gravel bars surround

this spruce island and sometimes the

numerous channels of the Toklat

River flow on both sides of it. The

general level of the island rises only

2 or 3 feet above the gravel bars.

Following directions given me by

former Ranger Lee Swisher, I first

visited the den in the fall of 1939.

It was located about 20 yards from

the edge of the timber, in sandy loose

soil in which a few cottonwoods

grew along with the spruces. The

wolves had renovated a fox den for

their own use. The foxes had, as

usual, a number of entrances, there

two occasions, I saw (with the aid of being eight or nine of them in an

binoculars) an old wolf carry meat area 20 feet across. One of them,
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leading under the roots of a spruce,

was enlarged by the wolves when

they took possession. It led to a

chamber in the center, about 3 feet

below the surface. According to re-

ports, this chamber had been exposed

by a trapper about 1937, and seven

pups and a gray female were de-

stroyed, hi 1940 the wolves had

used the same entrance but had dug

10 feet at right angles to the former

burrow. Four pups were inadvert-

ently removed from the den before I

had an opportunity to observe it.

There was no nest material in the

chamber. The entrance was 16

inches high and 21 inches wide.

A narrow trail through the woods,

7 to 9 inches wide and 280 yards Jong,

connected this den with another which

also had been first occupied by

foxes and later was taken over by

wolves. It was located in a sandy rise

in which a few cottonwoods grew with

the spruces. One of the many holes

had been enlarged and there was a

large mound of dirt at its mouth.

The entrance was 1 5 inches high and

20 inches wide. At least five well-

defined trails led out in different

directions. In 1940 this den showed

some use, but this may have been in

connection with the den from which

the four pups were taken. Later in

the summer it was evident that it had

not been used after the first visit to it

in May.

In 1941 the second den was occu-

pied by a family on June 23. When I

approached the den I saw four

brownish pups playing near the en-

trance. The main burrow had been

enlarged some since the previous

year, as had two or three of the small-

er ones which were used by the pups.

Along a wash in the woods 50 yards

away there were five beds in the dirt,

all dug out a little, one to a depth of

8 inches. It was not known how many
adults were in the family. The den

near this one, raided in 1940, was

unoccupied.

Savage Rtver Wolf Family

In 1939 a pair of black wolves and

some black pups were reported on

Savage River and apparently the

same pair was there the next year.

Although it was evident that a wolf

family was living on Savage River in

the spring of 1940, I could not afford

to take much time to search for its

habitation since I was then busy mak-

ing observations at a den on East

Fork River. But on August 14, near

the head of Savage River, I discov-

ered the family. All along, on the

gravel bars, wolf tracks had been

plentiful. It was evident that pups

and adults had traveled much up and

down Savage River for a distance of

6 or 7 miles. In some stretches there

was a definite trail in the gravel, and

fresh trails had been made through

vegetation, leaves and stems having

recently been tramped down. Here

and there a scat was found.

I first had a glimpse of the head of

an adult black wolf on the edge of an

extensive growth of willows border-

ing the bar. After watching me a few

moments the animal disappeared,

but by climbing a slope, I obtained a
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view of it running off, a half mile

away. I continued up the bar to

some old caribou corrals and, about

3 hours later, returned to the willows

where I had seen the wolf. There

were many pup tracks in the sand

and a number of scats, so that the

spot appeared to be a rendezvous.

Presently I heard low growling in the

willows just ahead of me. I knew it

was a wolf or grizzly, but in either

case I did not wish to disturb it, so

I backed away cautiously, moved

slowly toward a ridge nearby, and

then climbed a short distance up the

slope. Down river 1 heard a wolf

howl, and a little later from the slope

where 1 was screened by willows I

saw a black wolf running. A half

mile away it stopped to bark so I was

sure the pups were near me. Pres-

ently a black pup passed an opening

in the willows near the place where

I had heard the growling and a short

distance away on the bar other pups

were discovered feeding on the re-

mains of a large bull caribou. There

were six pups, all of them black.

Some were lying down, some feeding,

some walking about aimlessly. One
carried a piece of caribou across the

bar, possibly to cache it. Two played

briefly. Those walking about wagged

their tails slowly. They seemed too

full for much playing. Later another

black adult joined the first one. Both

barked, sometimes a series of barks,

terminating in a long howl. The
parents moved up a knoll across the

narrow valley and watched. At 5

p. m. I departed, without disturbing

the pups, which for 3 hours had been

oblivious of my presence about 200

yards from them.

The following day I hiked the 9

miles up the bar in hopes of getting

moving pictures. Carefully I made
my way to where I had watched the

pups feeding on the caribou and

arrived there at about 10:30 a. m.

After watching a half hour I saw a

black wolf galloping down a tribu-

tary on the other side of the valley.

It was coming toward a knoll on

which I saw another black wolf. The
latter was lying about 30 feet above

a narrow bar covered with willows

7 or 8 feet tall. After lying there for

1 5 minutes, frequently looking

around, it moved out of sight. Soon

the wolves howled in chorus.

I waited until 1:30 p. m. hoping

the wolves would return to the car-

cass. At that time rapidly moving

heavy clouds were rising above the

horizon so I decided to approach the

wolves for a picture before the sun

disappeared. As I neared the mouth

of the side stream where I had seen

them a pup scurried across the gravel

from one clump of willows to another.

Two other pups scurried across open-

ings. Continuing slowly through

the willow-covered bar, I saw two

adults and two pups running away in

the distance. For a better view I

climbed the knoll where the wolf had

been lying. I continued climbing

and presently saw the two adults

returning toward me at a gallop.

One was a large gray animal. They

barked at me, then moved down to

where the pups had been. Later I

saw two black adults galloping down-
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stream a half mile below me. The

pups had dispersed; one of them I

heard howling later 2 miles down-

stream.

During the winter a trapper saw a

band of seven black wolves and one

gray one on lower Savage River,

not far from the park boundary, 1 7 or

18 miles north of where they were

seen in the summer. These were

probably the group I had observed

at the head of Savage River. Some-

where along Savage River is a wolf

den which apparently is used year

after year.

The Savage River family was of

special interest because of the pres-

ence of three adults, all concerned

over the welfare of the pups. The

sex and age of the extra adult was not

known so its relationship was not

determined. There could have been

two families living together, but the

uniformity in the appearance of the

six pups indicates that they were of

one litter. The extra wolf may have

been a pup of the previous year, but

judging from the relationships at the

East Fork den, where there were

extra adults, it seems likely that the

extra wolf was not a yearling but was

an adult living with the pair year

after year.

East Fork River Den—1940

Finding the Den.—In front of our

cabin at East Fork River, on May 15,

1940, wolf tracks were seen in the

fresh snow covering the gravel bars.

The tracks led in both directions, but

since there was no game upstream at

the time to attract the wolves, it ap-

peared that some other interest,

which I hoped was a den, accounted

for their movement that way. I fol-

lowed the tracks up the bar for a

mile and a half directly to the den on

a point of the high bank bordering

the river bed. In contrast to the

Toklat den, which was located in the

woods in a flat patch of timber, this

one was 2 miles beyond the last

scraggly timber, on an open point

about 100 feet above the river where

the wolves had an excellent view of

the surrounding country. Apparently

a variety of situations are chosen for

dens for I was told of two others

which were located in timber, and of

a third which was in a treeless area at

the head of a dry stream.

Foxes had dug the original den on

the point, and wolves had later

moved in and had enlarged a few of

the burrows. It seems customary in

this region for wolves to preempt fox

dens. Former Ranger Swisher, who
had found at least four wolf dens, said

that all of them had originally been

dug by foxes. There are many unoc-

cupied fox dens available so it is not

strange that they are generally used

by the wolves. The soil at the sites is

sandy or loamy, at least free of rocks,

so that digging is easy. Only a little

enlarging of one of the many burrows

is required to make a den habitable

for a wolf. Although the adult wolves

can only use the enlarged burrow, the

whole system of burrows is available

to the pups for a few weeks. This ad-

vantage is incidental and probably

has no bearing on the choice of fox

dens as homes.
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Figure 4- Locale of East Fork wolf den,

which was on the promontory at left of

picture (see arrow). The author's ob-

servation point was on the ridge directly

opposite, between the two branches of

the East Fork of the Toklat River. The
mountains of the Alaska Range, on the

skyline, are used in summer by sheep.

[May 5, 1940.]

When I approached this den the

black male wolf was resting 70 yards

away. He ran off about a quarter of

a mile or less and howled and barked

at intervals. As I stood 4 yards from

the entrance, the female furtively

pushed her head out of the burrow,

then withdrew it, but in a moment
came out with a rush, galloped most

of the way down the slope, and

stopped to bark at me. Then she

galloped toward the male hidden in a

ravine, and both parents howled and

barked until I left.

From the den I heard the soft

whimpering of the pups. It seemed

I had already intruded too far,

enough to cause the wolves to move.

As I could not make matters much
worse, I wriggled into the burrow

which was 16 inches high and 25

inches wide. Six feet from the en-

trance of the burrow there was a right

angle turn. At the turn there was a

hollow, rounded and worn, which

obviously was a bed much used by

an adult. Due to the melting snow

it was full of water in which there

was a liberal sprinkling of porcupine

droppings. A porcupine had used

the place the preceding winter. Its

feeding signs had been noted on
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many of the nearby willows. From

the turn the burrow slanted slightly

upward for 6 feet to the chamber in

which the pups were huddled and

squirming. With a hooked willow

I managed to pull three of the six

pups to me. Not wishing to subject

all of them to even a slight wetting,

and feeling guilty about disturbing

the den so much, I withdrew with

the three I had. Their eyes were

closed and they appeared to be about

a week old. They were all females,

and dark, almost black. One ap-

peared slightly lighter than the other

two and I placed her in my packsack

to keep for closer acquaintance. The

other two were returned to their

chamber and I departed.

After my intrusion it seemed cer-

tain that the family would move, so

the following morning I walked to-

ward the den to take up their trail

before the snow melted. But from a

distance I saw the black male curled

up on. the point 15 yards from the

entrance, so it was apparent that

they had not moved away after all.

In fact, they remained at the den

until the young were old enough to

move off with trie adults at the

normal time.

Figure 5: The person (right center of

the picture) is standing near one of the

entrances to the East Fork wolf den.

The lookout ridge is across the bar

to the left, and sheep mountains above

Polychrome Pass are on the skyline.

[August 26, 1940.]
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Figure 6: Five-year-old girl standing in

the entrance of one of the burrows of

the East Fork wolf den. [August 26,

1940.]

On a ridge across the river from

the den, about a half mile or less

away, there were excellent locations

for watching the wolves without

disturbing them. There was also a

view of the landscape for several

miles in all directions.

Between May 15, when the den

was discovered, and July 7, when
the wolves moved a mile away, I

spent about 195 hours observing

them. The longest continuous vigil

was 33 hours, and twice I observed

them all night. Frequently I watched

a few hours in the evening to see the

wolves leave for the night hunt.

Late in the summer and in the early

fall after the family had left the den,

I had the opportunity on a few oc-

casions to watch the family for sev-

eral hours at a time.

Composition of the East Fork Family.—
So far as I am aware it has been taken

for granted that a wolf family con-

sists of a pair of adults and the pups.

Perhaps that is the rule, although

we may not have enough informa-

tion about wolves to really know.

Usually when a den is discovered the

young are destroyed and all oppor-

tunity for making further observa-

tions is thereby lost.

The first week after finding the

East Fork den I remained away
from its vicinity to let the wolves

regain whatever composure they had

lost when I intruded in their home.

On May 26, a few days after begin-

ning an almost daily watch of the

den, I was astonished at seeing two

strange gray wolves move from where

they had been lying a few yards

from the den entrance. These two

gray wolves proved to be males.

They rested at the den most of the

day. At 4 p. m., in company with

the black father wolf, they departed

for the night hunt. Because I had not

watched the den closely the first

week after finding it I do not know
when the two gray males first made
their appearance there, but judging

from later events it seems likely that

they were there occasionally from the

first.

Five days later, a second black

wolf—a female—was seen, making a

total of five adults at the den—three

males and two females. These five

wolves lounged at the den day after

day until the family moved away.

There may have been another male

in the group for I learned that a male

had been inadvertently shot about 2

miles from the den a few days before

I found the den.

Late in July another male was seen
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with the band, and a little later a

fourth extra male joined them. These

seven wolves, or various combina-

tions of them, were frequently seen

together in August and September.

Five of the seven were males. The

four extra males appeared to be

bachelors.

The relationship of the two extra

males and the extra female to the

pair is not known. They may have

been pups born to the gray female in

years past or they may have been her

brothers and sister, or no blood rela-

tion at all. I knew the gray female in

1939. She was then traveling with

two gray and two black wolves which

I did not know well enough to be

certain they were the same as those

at the den in 1940. But since the color

combination of the wolves traveling

together was the same in 1940 as in

1939, it is quite certain that the same

wolves were involved. So apparently

all the adult wolves at the den in 1940

were at least 2 years old. In 1941 it

was known that the extra male with

the female was at least 2 years old for

he was an easily identified gray male

which was at the den in 1940. The
fact that none of the 1940 pups was

at the 1941 den supports the conclu-

sion that the extra wolves at the 1940

den were not the previous year's pups.

The presence of the five adults in

the East Fork family during denning

time in 1940 and three in 1941, and

three adults in the Savage River

family, suggests that it may not be

uncommon to find more than two

adults at a den. The presence of extra

adults is an unusual family make-up

which is probably an outcome of the

close association of the wolves in the

band. It should be an advantage for

the parents to have help in hunting

and feeding the pups.

Description of the Individual Wolves.—
Wolves vary much in color, size, con-

tour, and action. No doubt there

is also much variation in tempera-

ment. Many are so distinctively

colored or patterned that they can

be identified from afar. I found the

gray ones more easily identified since

among them there is more individual

variation in color pattern than in the

black wolves.

The mother of the pups was dark

gray, almost "bluish," over the back,

and had light under parts, a blackish

face, and a silvery mane. She was

thick-bodied, short-legged, short-

muzzled, and smaller than the others.

She was easily recognized from afar.

The father was black with a yel-

lowish vertical streak behind each

shoulder. From a distance he ap-

peared coal black except for the

yellow shoulder marks, but a nearer

view revealed a scattering of silver

and rusty hairs, especially over the

shoulders and along the sides. There

was an extra fullness of the neck under

the chin. He seemed more solemn

than the others, but perhaps that was

partly imagined by me, knowing as I

did that many of the family cares

rested on his shoulders. On the

hunts that I observed he usually took

the lead in running down caribou

calves.

The other black wolf was a slender-

built, long-legged female. Her muz-
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zle seemed exceptionally long, re-

minding me of the Little Red Riding

Hood illustrations. Her neck was

not as thick as that of the black male.

This female had no young in 1940,

but had her own family in 1 941

.

What appeared to be the largest

wolfwas a tall, rangy male with a long

silvery mane and a dark mantle over

the back and part way down over the

sides. He seemed to be the lord and

master of the group although he was

not mated to any of the females. The

other wolves approached this one

with some diffidence, usually cower-

ing before him. He deigned to wag

his tail only after the others had done

so. He was also the dandy in appear-

ance. When trotting off for a hunt

his tail waved jauntily and there was

a spring and sprightly spirit in his

step. The excess energy at times gave

him a rocking-horse gallop quite

different from that of any ofthe others.

The other gray male at the den I

called "Grandpa" in my notes. He
was a rangy wolf of a nondescript

color. There were no distinctive

markings, but he moved as though

he were old and a little stiff. Some-

times he had sore feet which made
him limp. From all appearances he

was an old animal, although in this

I may be mistaken.

One of the grays that joined the

group in late July was a large male

with a light face except for a black

robber's mask over the eyes. His

chest was conspicuously white. He
moved with much spring and energy.

The black mask was distinctive and

recognizable from a distance.

The other wolf, which joined the

group in August, was a huge gray

animal with a light yellowish face.

In 1941 he was mated to the small

black female which had no young the

preceding year.

AH these wolves could be readily

distinguished within the group but

some of the less distinctively marked

ones might have been confused

among a group of strange wolves.

The black-faced gray female, the

robber-masked male, and the black-

mantled male were so characteris-

tically marked that they could be

identified in a large company.

1 suppose that some of the vari-

ability exhibited in these wolves

could have resulted from crossings

in the wild with dogs. Such crosses

in the wild have been reported and

the wolf in captivity crosses readily

with dogs. Some years ago at Circle,

Alaska, a wolf hung around the set-

tlement for some time and some cf

the dogs were seen with it. The
people thought that the wolf was a

female attracted to the dogs during

the breeding period. However, con-

siderable variability is probably in-

herent in the species, enough per-

haps to account for the variations

noted in the park and in skins ex-

amined. The amount of crossing

with dogs has probably not been

sufficient to alter much the genetic

composition of the wolf population.

Activity at the Den. Many hours

were spent watching the wolves at the

den and yet when I undertake t f »

write about it there dors not seem to

be a great deal to relate, certainly
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not an amount commensurate with

the time spent observing these ani-

mals. There were some especially ex-

citing and interesting incidents such

as the times when the grizzlies in-

vaded, and a strange wolf was driven

away. The departure for the night

hunt and the reactions of the wolves

to caribou were always of interest.

These special incidents are described

on pages 43 and 204. But the rou-

tine activity at the den was unexcit-

ing and quiet. For 3 or 4 hours at

a time there might not be a stir. Yet

it was an inexhaustible thrill to watch

the wolves simply because they typify

the wilderness so completely.

The periods of watching were suf-

ficiently long to yield behavior data

of statistical value. I believe that the

routine activity at this den was fairly

well known.

fust as a laboring husband comes

home to the family each evening after

working all day, so do the wolves

come home each morning after work-

ing all night. The wolf comes home
tired, too, for he has traveled far in his

hunting. Ten or fifteen miles is a usual

jaunt for a hunt, and he generally

takes part in some chases in which he

exerts himself tremendously. His trav-

els take him up and down many slopes

and ridges. When he arrives at the den

he flops, relaxes completely, and may
not even change his position for 3 or

4 hours. Often he may not even raise

his head to look around for intruders.

Sometimes he may stretch and yawn,

change his position, or shift his bed a

few yards. Usually in summer he lies

stretched out on his side, but occa-

sionally may be curled up as in win-

ter. Frequently a wolf will move over

to a neighbor, perhaps sniff of him,

getting for a response only a lazy in-

dication of recognition by an up-and-

down wag of the tail, and lie down
near him. An animal may move from

the point of the bluff down to the

gravel bar, or while the overflow ice

still remains on the bars, he may lie

in the snow for a while. When the

caribou grazed near the den a wolf

might raise up a bit for a look, but

generally a caribou was not sufficient

reason for him to disturb his resting

The female may be inside the den, or

on the outside, for hours at a time.

The five adults might be sleeping a

few hundred yards apart or three or

four of them might be within a few

yards of each other. Of course all the

adults were not always at home, one

or two might be out for a short day-

light excursion or fail to come home

after the night hunt. That, in brief,

is the routine activity at the den.

The first few weeks the gray female

spent much time in the den with the

pups, both during the day and at

night. When she was outside she

usually lay only a few yards from the

entrance, although she sometimes

wandered off as far as half a mile to

feed on cached meat. When the rest

of the band was off on the night hunt

she remained at home, except on

three occasions that I know of

—

June 1, June 8, and June 16. Each

time she went off with the band she

ran as though she were in high spirits,

seeming happy to be ofT on an expe-

dition with the others. On these

534836°—44-
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three occasions the black female re-

mained through the night with the

pups.

The father and the black female

were seen to enter the den when the

pups were, only a couple of weeks

old. Later, when the pups were old

enough to toddle about outside, the

father and the two females were very

attentive to them. The two gray

males often sniffed at the pups which

frequently crawled over all five

wolves in their play. Sometimes the

pups played so much around an

adult that it would move away to a

safe distance where it could rest in

greater peace.

The attentiveness of the black fe-

male to the pups was remarkable. It

seemed at times that she might have

produced some of them and I do not

absolutely know that she did not.

But her absence from the den the

first 10 days (so far as I know), the

uniformity in the size of the pups,

and the greater concern and respon-

sibility exhibited by the gray female,

strongly indicates that the gray one

had produced all the pups. The com-

panionship of these two adults sug-

gests that two females might at times

den together, although having pups

in one den would be somewhat in-

convenient. Rather, one would ex-

pect them to den near each other as

these two females did in 1941.

Wolves have few enemies and con-

sequently are frequently not very

watchful at the den or elsewhere.

Often I approached surprisingly close

to the wolf band before being dis-

covered. Several times I was prac-

tically in the midst of the band be-

fore I was noticed. Once, after all

the others had run off, one which

must have been sound asleep got up

behind me and in following the others

passed me at a distance of only about

30 yards. These wolves were scarcely

molested during the course of the

study, so they may have been less

watchful than in places where they

are hunted. But their actions were

probably normal for primitive con-

ditions. When alert their keen eyes

do not miss much.

Before the vegetation changed from

brown to green the gray wolves, when
curled up or when only the back

showed, were especially difficult to

see against the brown background.

But if they were stretched out so as

to expose the light under parts they

were plainly visible. The black ones

were usually more conspicuous but

under certain conditions of poor light

or dark backgrounds the gray wolves

were the more conspicuous. At the

den all the wolves were sometimes

difficult to see because of slight de-

pressions in which they lay, and the

hummocks hiding them. Once when

all five adults were lying on the open

tundra slope above the den not one

could be seen from my lookout. Often

only two or three of the five could

be seen until some movement showed

the position of the others.

The strongest impression remain-

ing with me after watching the

wolves on numerous occasions was

their friendliness. The adults were

friendly toward each other and were

amiable towards the pups, at least
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as late as October. This innate good

feeling has been strongly marked in

the three captive wolves which I

have known. Undoubtedly, however,

wolves sometimes have their quarrels.

Food Brought to the Den.—it is

likely that all the wolves brought

food to the East Fork den. It was

necessary to bring food for the pups,

and for the female remaining with

them. The gray female, the black

male, and the mantled male were

all observed carrying food. Some of

the food was brought directly to the

den where the young were often

seen feeding on it. Much of it was

cached 100 or 200 yards away, and

some of it as much as a half mile

away. The wolf remaining at home
during the night was seen to go out

to these food caches, and occasionally

one of the other wolves might eat a

little from them during the day.

The wolves that hunted probably ate

their fill near the kill.

Relatively few bone remains were

to be found at any of the dens. At

the Lower Toklat den, there was the

skin of a marmot, four calf caribou

legs, leg bones of an adult caribou,

and 300 yards away the head of a cow
caribou. Remains, mainly hair, of

an adult caribou were found on the

bar about a quarter of a mile from

this den. At the East Fork den there

were scarcely any bones around the

den after the family left, and there

were only a few where they lived

after leaving the den. At this den,

where the food was mainly calf cari-

bou, probably most of the long bones

were eaten. Former Ranger Swisher

told me that at a den he had found

several years ago there were a num-
ber of legs of mountain sheep.

Departure for the Night Hunt.—
There was considerable variation

in the time of departure for the night

hunt, On a few occasions the wolves

left as early as 4 p. m., and again

they had not left at 9 or 0:30 p. m.

They were seen departing for the

hunt 11 times. Five of these times

they left between 4 p. m. and 5:45

p. m., and six times they left between

7 p. m. and 9:30 p. m. Usually the

hunting group consisted of the three

males, but sometimes one of the

females was in the group. The
wolves hunted in a variety of com-

binations—singly, in pairs, or all

together. In the fall the adults and

young traveled together much of the

time, forming a pack of seven adults

and five pups.

Usually the wolves returned to

the den each morning, but three

wolves which left the den at 4 p. m.

on May 26 had not returned to the

den the following day by 8 p. m.

when I left the lookout, after watch-

ing all night and all day. The

wolves had probably spent the day

near the scene of their hunt. These

wolves were again at the den on

May 28.

Considerable ceremony often pre-

cedes the departure for the hunt.

Usually there is a general get-to-

gether and much tail wagging. On
May 31 I left the lookout at 8:30

p. m. since the wolves seemed, after

some indications of departure, to

have settled down again. But as I
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looked back from the river bar on

my way to camp I saw the two

blacks and the two gray males as-

sembled on the skyline, wagging

their tails and frisking together.

There they all howled, and while

they howled the gray female gal-

loped up from the den 100 yards

and joined them. She was greeted

with energetic tail wagging and

general good feeling. Then the

vigorous actions came to an end,

and five muzzles pointed skyward.

Their howling floated softly across

the tundra. Then abruptly the assem-

blage broke up. The mother returned

to the den to assume her vigil and

four wolves trotted eastward into

the dusk.

On June 2 some restlessness was

evident among the wolves at 3:50

p. m. The two gray males and the

black male approached the den

Figure 9: "All together."
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where the black female and some

pups were lying. Then the black

male lay down near the den; the

mantled male walked down on the

flat 100 yards away and lay down,

and Grandpa, following him, con-

tinued along the bar another 150

yards before he lay down. At 6:45

p. m. the mantled male sat on his

haunches and howled three times,

and in a few minutes he sent forth

two more long mournful howls.

Grandpa stood up and with the

mantled male trotted a few steps

toward five passing caribou. Then

the mantled male howled six or

seven times, twice while lying down.

The gray female trotted to the gray

males, and the three of them stood

together wagging their tails in the

most friendly fashion. The mantled

one howled and they started up the

slope. But before going more than

200 yards they lay down again. A
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few minutes later, at 7:15 p. m., the

mantled male howled a few times

and walked to the den followed by

Grandpa. The latter seemed ready to

go whenever anyone decided to be on

the move. At the den the black fe-

male squirmed and crouched before

the mantled male, placing both her

paws around his neck as she crouched

in front of him. This hugging with the

front paws is not an uncommon
action.

Later the two gray males and both

black wolves were in a huddle near

the den entrance, vigorously wag-

ging their tails and pressing against

each other. The gray female joined

them from up the slope and the tail

wagging became more vigorous and

there was a renewed activity of

friendliness. At 7:30 p. m. the

mantled male descended the slope

to the bar and started to trot away.

He was shortly followed by the black

male and Grandpa. The black fe-

male followed the departing males

to the bar, then returned to the gray

female at the den. Both females re-

mained at the den this time.

On June 8 at 7:15 p. m. Grandpa

approached the mantled male, wag-

ging his tail. The mantled male stood

stiffly erect and wagged his tail

slowly, with a show of dignity. The
two walked over to one of the blacks

and lay down. The mantled male

turned twice around like a dog, be-

fore lying down, then rose and turned

around again before settling down.

There was no movement until 9

p. m., when Grandpa rose, shook

himself, and walked over to the

mantled male. They wagged tails

and were joined in the ceremony by

the black female. The mantled male

sniffed at the black male who was

still resting. He rose and the tail

wagging began again. The gray fe-

male hurried down the slope to the

others and the tail wagging became

increasingly vigorous. The friendly

display lasted 7 or 8 minutes and,

led by Grandpa, who seemed spe-

cially spry this evening, they started

eastward. The black female followed

a short distance, then stopped and

watched them move away. A quarter

of a mile farther on the four wolves

commenced to play on the green

flat. The black female trotted rapidly

to them and joined in the play. After

a few minutes of pushing and hugging

the four again started off, this time

abreast, spaced about 50 to 75 yards

apart. The black female followed for

a short distance and lay down. She

appeared anxious to follow. After 15

minutes she returned to the den, and

two or three pups came out to join her.

The gray female at first led the

wolves up the long slope toward

Sable Pass, but later the two gray

males were in front, running parallel

about 200 yards apart. They trotted

most of the time, but galloped up

some of the steeper slopes. On a snow

field they stopped for a time to frolic.

The black female remained at the

den all night. The hunters returned

at 9:15 the following morning. The
gray female hurried unhesitatingly

to the burrow, like a mother who has

been absent from her child for a few

hours. The black male flopped over
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on his side a short distance from the

den and lay perfectly still and relaxed.

About 1 mile north of the den the

mantled male was stretched out on

his side on a high point. The wolves

had been away on the hunt about

12 hours.

At 4 p. m. on June 16 the two gray

males, the black male, and the gray

female left the den, led by the mantled

male. Soon the female took the lead

and she headed for a spot where some

eagles were feeding. She nearly

captured one of the eagles by jump-

ing high in the air after it as it took

off. These wolves went directly to

Teklanika River some 7 or 8 miles

from the den.

It was evident that by evening the

wolves were rested and anxious to be

off for the night hunting. The time

of their departure for the hunt no

doubt varied from day to day

depending somewhat upon how soon

they came in from the previous

night's expedition. Theirs is not a

lazy life for the nature of their food

demands that they travel long dis-

tances and work hard for it, but they

seem to enjoy their nightly excursions.

The Family Leaves the Den.—The ex-

tended wanderings of the pups below

the den on the river bar, early in

July, indicated that the family might

soon move away. I had refrained

from approaching close enough for

taking pictures, but with their de-

parture seemingly imminent I made
a careful stalk to the bank opposite

the den on July H. I was a day late,

for although I waited until evening

i ml a wolf was seen.

In the evening I looked over at the

den from Polychrome Pass. At 8 p. m.

the mantled male came from the

direction of Sable Pass. He stopped

several times near the den and ap-

peared to be howling but he was too

far away to be heard. He moved to a

knoll south of the den and sniffed

about in a short ravine where the

pups had often been seen. It ap-

peared that the family had moved
during his absence. He dropped

down to the bar and followed south-

ward along the bank for a half mile,

then abruptly turned and climbed

the bank at a gallop. Above, on the

sloping tundra, he joined the female

and the pups and for a time they

wagged tails and romped together.

The days at the den were over.

The following morning, July 9, I

walked up the river past the wolf

den and across the broad level bar

covered with grass and dryas, toward

the spot where I had seen the wolf

family the previous evening. The

gray female and both black wolves

were with the pups and saw me when

I came in view around the point on

which the den is located. They sat

on their haunches watching me ap-

proach. There had been no chance

to make a stalk so 1 continued for-

ward, hoping that the wolves would

stay close enough to the pups to

permit me to take some pictures.

After watching me advance for about

200 yards the three adults ran up the

long open slope, stopping at intervals

to bark and howl. The black male,

after angling up the slope, galloped

along the hill in my direction, keep-
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ing his elevation above me and fre-

quently stopping to bark. I continued

forward and passed the three wolves

which were now barking at me from

directly up the slope. The gray fe-

male joined the black male, but the

black female moved higher up. When
I was almost opposite and within

about a quarter of a mile of the pups

(they had taken refuge in a burrow

10 feet long and open at both ends)

the black male galloped down the

slope to the bar, followed closely by

the gray female. They came out on

my trail and headed directly into the

wind toward me at a gallop. The
female took the lead and with noses

to the ground they came on at a rapid,

brisk trot. I set up the movie camera

and saw them in the finder, running

silently and swiftly. Their purposeful -

ness and intent manner worried me
some, and I began to wonder if they

would turn aside. They were accus-

tomed to seeing people, so lacked

the timidity of most wolves. I won-

dered if the two grays and the other

black might not join the two coming

toward me. Generally I carried an

automatic pistol in my packsack, and

as I had not checked on the matter

before starting out, I now hurriedly

looked and was relieved to find it was

there. By that time the wolves were

about 100 yards away and, circling

to one side, they commenced to bark.

The female passed me and the male

remained on the other side. Both

continued howling and barking,

about 200 yards away. After exposing

my film I walked down the bar. The
female remained opposite the pups,

howling at intervals, and the male

kept abreast of me for a half mile

as I went down the bar to camp. The
black female remained on the slope,

howling. When I returned to the spot

an hour and a half later with more

film, the wolves had all departed.

The pups were not seen again until

August 22, when they were found

about 5 miles away. The adults in

the interim were often seen, but the

pups were not traveling with them.

They apparently were at some ren-

dezvous.

A Group of Adults Observed on July

30.—At 6 a. m. on July 30 deep

howling was heard a short distance

above our camp. With my camera I

hurried toward the sound and came

upon the mantled male on the flat

below Sable Mountain. Presently he

was joined by the gray female and

Grandpa. They howled together and

were answered by a wolf farther up

the gentle slope. The three wolves

moved nearer the base of Sable Moun-

tain, where they joined the black-

masked wolf. They lay on the tundra,

in a depression just sufficiently deep

to hide them from me.

Later the black male came from the

west and joined them. His coming

was heralded by the loud chirping of

the ground squirrels all along his

route. The black male walked slowly

to the mantled male and was sur-

rounded by the other wolves, all wag-

ging their tails. The black male,

walked about 30 yards away and

they all lay down again. Later they

stood up and after some more friendly

tail wagging lay down.
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Early in the afternoon Ranger

Harold Herning and I advanced

cautiously toward the band for pic-

tures, taking advantage of the shallow

swale below the animals. We were

about 100 yards from them when we

noticed the black male peering over

the rise and saw him trot to one side

and watch us. The others, who had

not seen us, trotted over to the black

male. There was a slight altercation

accompanied by a little growling and

snarling when they came together.

Grandpa lay down, but about that

time all the wolves saw us. They

watched us for a few seconds before

trotting up the slope, still not much
afraid. They continued over a rise

and disappeared up the mouth of a

short canyon. When we came in view

again they were moving slowly up the

canyon. Near its head they labori-

ously climbed a steep rock slope, using

a switch-back technique. On top they

followed the ridge along the sky line

for some time before disappearing.

The black female was absent from

the group; she probably was with the

pups. The band was resting up for

the night hunt and may not have

been far from the pups. From this

time on the black-masked male was

frequently with the band.

The Pups Found Again. On August

22, on the flat below Polychrome

Pass, the pups were seen for the first

time since they left the den on July

9, although some of the adults had

frequently been seen. The wolves

seemed to have been attracted to

this vicinity by the refuse from a

nearby road camp. The men at

the road camp had been hearing

the wolves howling for several nights

so the family probably had been

headquartering there for a few

days before I saw them.

At 4 p. m. a wolf howled three

times from a point southeast of

the refuse heap, and an hour later

the gray female, followed by a pup,

appeared from behind a bench.

She apparently was on her way to

the refuse heap. Out on the flat

the mantled male walked slowly

into view from behind the same

bench, followed by two black pups

100 yards to the rear. He walked

slowly, with head down and tail

held horizontally. Some distance

to the west the two adults met and

moved westward. The pups did

not follow but returned to the east

and lay down in sight of us.

The following day, with two

companions I returned to Poly-

chrome Pass and saw the wolves

lying on the tundra among the

dwarf birches and short willows.

As we watched, a large gray wolf

with a light face walked toward

the others. He looked over the

flat where the other wolves rested

and lay down on the bench a short

distance from them. This gray wolf

was the second addition, so there

were now seven adults in the band.

We stalked the wolves, coming

first to the large gray one on the

bench. He rose 50 yards or so ahead

of us and loped away toward the

others on the flat and aroused them.

They ran off from in front of us, all

headed southward. I hurried over
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the flat to get a picture of a black

pup which was standing uncertainly

watching the others run. While I

was photographing the pup the

mantled male got up behind me a

short distance and ran close past me
between me and my companions.

He must have been sound asleep to

be aroused so tardily. Five of the

adults and some of the pups stopped

on a knoll about a mile away. The

parents hung back, barking at us,

probably solicitous over some of the

pups which had been left some dis-

tance behind. When I walked to-

ward them they barked and howled

and those on the knoll howled in the

usual mournful chorus. Soon the

parents hurried to join the others.

The pups in the rear must have

caught up with the band by this time.

The green grass at the base of a

bench near the place where the

wolves had been lying was flattened

and much worn, showing that the

wolves had spent much time there.

The bones of a fresh front leg of a

large caribou were noted nearby, and

several droppings were found.

Some Activities Observed September

17.-—On September 17 the family

was seen again on the flat below

Polychrome Pass. At 8 a. m. three

pups trotted briskly down a gravel

bar. They stopped at one spot and

sniffed zealously, apparently in

search of morsels where they had

feasted during the night. Nothing

was there except rich sniffing. They
climbed a bluff above the bar, scared

an eagle from its perch, and sniffed

about on a point of rock. They re-

turned to the bar and hurried to the

gray female and the black-masked

male who were lying within a few

feet of each other. The mantled male

had just lain down on a bench above

these two and was hidden in the

dwarf birch. The three black pups,

now almost the size of their mother,

swarmed all over her, and later

touched noses with the black-masked

male who had joined the band after

the pups left the den.

The mother led the way to the base

of a bench and there uncovered some

morsels of food which were at once

eaten by the pups. They resumed

their play all over the mother, after

which they all lay down near the

black-masked male, forming a circle.

Another black pup who had been

off by itself hunting mice approached

the group and smelled of the black-

masked male who sniffed at it,

causing it to roll over on its back with

diffidence. The pup then smelled of

each of the others, who barely noticed

the salutation by raising the nose a

trifle. A yellow pup who had been

hunting mice also joined the group.

It first smelled noses with the black-

masked male, who raised his nose to

it and as he lay flat on his side,

wagged his tail a few times. Then the

pup, wagging its tail all the while,

sniffed noses with each of the other

pups, who were stretched out flat.

The mother now trotted a mile to the

east on some errand and returned a

couple of hours later.

In the afternoon, some of the pups

hunted mice. At 4 p. m. they all

moved a mile out on the flat and lay

THE WOLVES OF MOUNT McKINLEY + 37



down. An hour later grandpa showed

up, sniffed around where the wolves

had been resting, and continued

southward on their trail.

Family Moves 20 Miles From Poly-

chrome.—The wolf family was seen

at Polychrome Pass on September

22, 23, and 24. But on September 28

it had moved to a point on Tekla-

nika River 20 miles away.

My attention was first attracted by

the yellow pup which disappeared

in a fringe of trees. Later I heard the

howling of several wolves and saw

the yellow pup trot in the direction

of the sound and join the four black

pups. Soon they all galloped out of

sight. I advanced cautiously and

came upon the five pups, their

parents, and grandpa, 140 yards

from me. I exposed some motion-

picture film, then dropped out of

view to change film. While I was

thus occupied they all howled and

Figure 10: "Siesta."

there was considerable barking which

resembled the yapping of coyotes.

When I again peered over the rise

all but the black male were moving
away with much tail wagging and

milling around. The black male saw

me and trotted after the others, and

all disappeared around the base of a

low ridge. On my way back to the

road I met the other four adults

heading toward the spot where the

wolves had howled. Apparently they

had heard the noise too. The mantled

male was quite surprised when he

saw me 150 yards away and made
several high jumps with head turned

toward me. They all stopped to

watch me, then slowly trotted on

around the ridge after the others.

This was about 9:30 a. m.; at 3 p. m.

I found all the wolves resting near

the base of a long slope about a

mile away. They saw me approach

in the distance and moved up the

slope a short way from where they

watched me. The following day I saw

*w*

*• *
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the band 4 miles to the north but I

was unable to stalk them.

The East Fork Family Still Together

March 17.—Although tracks, pre-

sumably of the East Fork family, had

been seen during the winter, the

wolves had escaped observation. But

on March 17 I came unexpectedly

upon the band at Savage River, 30

miles from the East Fork den site. I

followed several fresh tracks which

crossed my way and led out on an

open flat where there were many bare

spots made by the caribou in pawing

lor grass and lichens. One ofthe many
spots appeared a little different than

the others so I looked at it through

field glasses and saw that it was a black

wolf stretched out on its side. Search-

ing the flat ahead of me, I made out

two more black wolves. Off to one

side of these a gray wolf sat up and,

before curling up, looked about at

random, without noticing me as I

crouched about 300 yards away. To
reach a strip of woods from where

I could watch the wolves unobserved,

I back-tracked cautiously but was

discovered just as I was about to enter

the woods. The black wolf which saw

me aroused all the others when it

howled. At least 10 wolves came to

life and after a brief view of me
hurried away, kicking up sparkling

puffs of snow as they galloped.

Dispersal of Toung.— I have little

data on the dispersal of the young.

The 1940 East Fork pups remained

with the pack through the first winter

until at least March 17, 1941, the

last date I saw the pack together.

On May 14 one of the pups was seen

2 miles from the den, and 3 days

later another was seen at a similar

distance from the old home. This

was the last time I saw the 1940 pups.

None of these young was ever seen

at the 1941 den. Some of them may
have been trapped during the winter,

but at least three or four escaped the

trappers.

East Fork River Den—1941

Same Pair Have Toung at East Fork

Den.—The East Fork den which was

used in 1940 was again used in 1941.

As in the previous season, the black

male was mated to the gray female.

On my first visit to the area on May
1 2 the black male was seen lying close

to the den entrance. The mantled

male headquartered at the den as

he had done the previous year, but

grandpa and the black-masked male

were not seen all summer. Possibly

they had been trapped during the

winter. On June 21 four pups

played on the bar and climbed over

the father and the mantled male.

Black Female Has a Den.—The black

female which helped the gray female

take care of her young in 1940 was

not seen at the old East Fork den

early in the summer, but was several

times noted in the region. On June 1

she and a large light-faced gray male

that was with the band in the late

summer of 1940 were traveling to-

gether on Igloo Creek. It was later

learned that she was mated with this

male, but her den was not found.

On June 30 two hikers saw the

black female coming up East Fork

River followed bv a pup which, in
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crossing the river, was carried down-

stream some distance and treated a

little roughly by the fast water. The

hikers were able to run it down and

catch it by the tail. They said that

the mother barked at them from a

point about 150 yards away. When
they released the pup the mother con-

tinued up the river toward the den

occupied by the gray female.

The following day I saw the black

female coming down the bar but be-

fore I could take cover she had seen

me. Instead of following down the

bar she climbed a high ridge opposite

me and then dropped down on the

bar below me. I hoped she was on

her way to her den, but if she were

she changed her mind. After trotting

down the bar one-third of a mile she

climbed the bank, smelled about a

knoll, then came back and climbed

over a high ridge. I searched for her

den, but did not find it. After review-

ing the places where I had seen this

wolf and tracks during the summer,

it seemed certain that she had denned

about 4 miles below the East Fork

den occupied by the gray female.

On June 30 the black female and

her pups were living at the den of her

neighbor, the gray female. On July 9

the gray female and her mate had

moved to a rendezvous a third of a

mile above the den, where the pups

spent much time in a clump of wil-

lows and the parents rested on the

open bar nearby. On this day the

black female was still using the gray

female's den. On July 12 both fam-

ilies were together at the rendezvous.

There were 10 pups—6 in one litter

and 4 larger ones in the other. Gray

and black pups were present in both

litters.

The two families were living to-

gether at the rendezvous as late as

August 3, the last day I visited the

area. Besides the two pairs of adults

there was one extra adult wolf at the

rendezvous—the mantled male. In

September a band of 15 wolves was

seen about 3 miles from the den by a

truck driver. These probably were

the two families, still traveling to-

gether.

An incident in line with the obser-

vations on the East Fork wolves with

respect to the association of two

females is given by Seton (1929,

vol. 1, p. 342) who writes as follows:

"Thomas Simpson [1843, p. 275-76]

while exploring the Arctic coast east

of the Copper-mine, on July 25, 1838,

encountered wolves at the mouth of

a small stream near Hepburn Island,

and thus refers to the incident: 'The

banks of this river seemed quite a

nest of wolves; and we pursued two

females, followed by half a score of

well-grown young. The mothers

scampered up the highest rocks where

they called loudly to their offspring;

and the latter, unable to save them-

selves by flight, baffled our search by

hiding themselves among the willows

which fringe the stream. The leader

of the whole gang—a huge, ferocious

old fellow—stood his ground, and

was shot by McKay.' "

Behavior When Disturbed.—-On the

morning of July 9 I approached the

wolf den with a companion and

managed, without being discovered,
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to gain a clump of willows on the

bank 1 00 yards south of the den and

at about the same elevation. The

black female was later seen a few

yards above the den. I do not know

that she was aware of our presence,

but she trotted to the den and nimbly

entered one of the three burrows.

A little later a black pup emerged

from some brush and waddled up to

a burrow. In the afternoon the large

gray mate of the black female came

trotting down the den knoll. He
sniffed at a pup, which then followed

him. A moment after arriving at

the burrows he suddenly became

alert and looked intently toward us.

Apparently he had heard the motion

picture camera. He took a step

forward and stood with muscles

tense, peering searchingly at us.

Then he loped up the slope out of

view above us. The pups continued

to move about near the den, un-

aware of any danger. The male

soon appeared on the bar below us,

about 200 yards away, and for sev-

eral minutes howled and barked.

While he howled at us the very tip

of his tail twitched back and forth,

as it does on a cat when it is waiting

to pounce on a mouse. When he

retreated we walked up the bar

toward the rendezvous where we
had seen the other pair with their

pups. The male we had disturbed

went ahead of us to this pair and as

we neared them they all ran up the

slope and out of sight. Several pups

were seen and we found two of them

in a clump of willows and spent

some time trying to approach them

for pictures, but they finally moved

off and kept a respectable distance

between us.

On July 12 the pups of both fam-

ilies were together among the willows

at the. rendezvous. We approached

slowly, taking advantage of the

scattered willow clumps along the

way. When about 75 yards from the

willow clump where we knew the

pups to be, we saw the head of the

black male near the willows. After

looking in our direction he put his

head down but raised it again almost

at once. A second time he seemed

assured but his uneasiness persisted

and again he looked at us. I started

my motion picture camera. He stood

up to look and listen, then trotted

diagonally toward us, examining us

intently as he trotted nearer. Then

he became certain of what we were

and galloped out on the bar and

began to howl and bark. The gray

male was approaching in the dis-

tance, carrying what appeared to be

a ground squirrel. A little later we
failed to see the gray male but he no

doubt was not far off. We frightened

a number of pups from a clump of

willows in which they had well-

beaten trails and many beds in the

tall grass. They disappeared in the

brush along the bank, all except one

which ran out on the bar toward the

black male. During the hour or so

that we were at the rendezvous, the

black male howled and barked. He
followed us up the bar when we
searched for the pups.

In spite of our intrusions the two

wolf families remained at the rendez-
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vous. On July 31 a companion and I,

with much crawling, managed to

gain a gully adjacent to the flat

where the wolves rested and played.

We watched for some time from the

creek which was bordered by tall

willow brush. At about 1 p. m. we
had planned to make a close ap-

proach on one of the wolves for

pictures, only waiting for the sun to

shine before starting. While waiting,

the gray female appeared on the

creek bank 25 feet away, passed

behind some willows, and reappeared

15 feet away. She then saw us and

bounded away. All the wolves were

alarmed and 3 adults and 10 pups

scattered over the bar. The general

retreat was southward, but the pups

crisscrossed so much that the bar

seemed covered with wolves.

The following day the two families

were again at the rendezvous, and

4 days later when the study was

terminated and I left the park the

wolves were still there.

Hunting Range

The East Fork wolves were known
to move readily over a range at least

50 miles across. During the denning

period their movements radiated

from the den, and ordinarily the

wolves traveled a dozen or more

miles from it. But greater distances

were readily traveled. In the spring

of 1941, when a band of five or six

thousand caribou calved some 20

miles away, the wolves traveled this

distance nightly to prey on the calves.

In the winter of 1940-41 there

were many caribou along the north

boundary of the park, which attracted

the East Fork wolves. The hub of

their movements was shifted in that

direction, but they continued at

intervals to make trips back through

the part of the range which they

used most in summer. These trips

were probably made in search of

mountain sheep for there were no

caribou along the route. Wolves

seem to enjoy traveling, and these

excursions may in part have been

made because of their habit of being

on the move. Wolves are often re-

ported to have a circular route which

they take a few times during the

month, but the East Fork wolves on

a number of occasions traveled both

ways on the same route.

The family at Savage River lived

the year round in that locality. They

ranged westward 10 miles to Sanctu-

ary River, which was normally the

east boundary of the range of the

East Fork wolves. I do not know how
far to the east these Savage Rivet-

wolves wandered, but possibly 12

miles to the Nenana River or farther.

The east-west breadth of their range

appeared to be less than that of the

East Fork wolves, but the former

may have wandered farther in a

north-and-south direction. The center

of the Savage River range was some

35 miles east of the East Fork den.

The Toklat River den was about

22 miles northwest of the East Fork

den. Nothing was learned of the

range of this family but it probably

overlapped the range used by the

East Fork wolves. Wolves lived the
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year round at Wonder Lake, about

40 miles west of East Fork.

The different wolf families seemed

to have rather definite year-round

home ranges which overlapped some-

what. It was significant that within

the large range of the East Fork

wolves almost every wolf seen was

recognized as belonging to that band.

The winter distribution of the

wolves in Mount McKinley National

Park seems to be only locally influ-

enced by the movements of the cari-

bou. When the caribou winter along

the north boundary the wolves

spend most of their time among them,

but in years when the caribou are

absent the wolves desert this part of

their range. Instead of moving off

with the caribou they shift their at-

tention to mountain sheep.

It is generally believed that the

wolves follow the caribou herds but

to what degree this is true is not well

known. Since the caribou appear to

be the main food supply of the wolves

in interior Alaska it is to be expected

that the wolves gravitate toward the

caribou range and, in the presence of

this food supply, flourish. When cari-

bou make large permanent shifts in

their ranges the wolf distribution

probably becomes adjusted to the

shift, but perhaps not all at once.

The wolves probably do not as a

rule follow particular herds and it

seems likely that in general their

movements on the caribou range are

similar to those observed in Mount
McKinley National Park. Local cir-

cumstances no doubt influence move-

ments in each region. Where hares,

moose, or mountain sheep are avail-

able, there would be less need for the

wolves to move with the caribou.

Intraspecific Intolerance

The only data bearing on intraspe-

cific intolerance are a few incidents,

which are only suggestive. Of course

the rather definite home ranges that

the wolf families appear to have, also

suggest that an intolerance to strange

wolves exists. A strange wolf, prob=

ably belonging to the Savage River

family, was reported to have traveled

up high on a mountain on one occa-

sion in order to avoid five East Fork

wolves at Teklanika River. Such be-

havior could occur, however, where

there was considerable tolerance.

An incident at the East Fork den

indicates the treatment that a strange

wolf may receive. On May 31, 1940,

all five adults were at home. Between

10 a. m. and noon the mantled male

had been on the alert, raising his

head to look around at intervals of 2

or 3 minutes. Several times he changed

his position until he was about 200

yards above the den. Such prolonged

watchfulness was unusual, but it was

explained by later events. Shortly

after noon the four wolves at the den

joined the mantled male and they all

bunched up, wagging tails and ex-

pressing much friendliness. Then I

noticed a sixth wolf, a small gray

animal, about 50 yards from the

others. No doubt the presence of this

wolf had kept the mantled male so

alert during the preceding 2 hours.

All the wolves trotted to the stranger
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and practically surrounded it, and

for a few moments I thought that they

would be friendly toward it for there

was just the suggestion of tail wagging

by some cf them. But something tipped

the scales the other way for the wolves

began to bite at the stranger. It

rolled over on its back, begging quar-

ter. The attack continued, how-

ever, so it scrambled to its feet and

with difficulty emerged from the snap-

ping wolves. Twice it was knocked

over as it ran down the slope with

the five wolves in hot pursuit. They

chased after it about 200 yards to the

river bar, and the mantled male

crossed the bar after it. The two ran

out of my sight under the ridge from

which I was watching.

Four of the wolves returned to the

den. but the mantled male stopped

half way up the slope and lay down
facing the bar. Presently he walked

slowly forward as though stalking a

marmot. Then he commenced to

gallop down the slope again toward

the stranger which had returned part

way up the slope. Back on the bar

the stranger slowed up, waiting in a

fawning attitude for the mantled

male. The latter snapped at the

stranger which rolled over on its

back, again begging quarter. But

the stranger received no quarter, so

again it had to run away. The male

returned up the hill, tail held stiffly

out behind, slightly raised. When he

neared the den the four wolves ran

out to meet him, and there was again

much tail wagging and evidence of

friendly feeling.

The unfortunate stranger's hip and

base of tail were soaked with blood.

It was completely discouraged in its

attempt to join the group, for it was

not seen again. It may have been

forced to leave the territory of this

wolf family, for if it were encountered

it probably would have been attacked

again. Judging from the usual re-

action of a group of dogs to a strange

dog, such treatment of a strange wolf

would seem normal. Small groups of

wolves may be treated like this lone

wolf, hence it is advantageous for

minor packs to find territories where

they are unmolested. Such rough

treatment of individual wolves, if it is

normal, would tend to limit the num-

ber of wolves on a given range.

The Wolf Pack '

Wolves normally travel in packs.

The smaller packs consist of a single

family group, the larger ones perhaps

of two or more families. E. W. Nel-

son (1887, p. 237) reported wolf

packs in 1880 numbering as high as

50, but usually containing from 6 to

10 individuals. A trapper reported

seeing tracks of a pack of 24 wolves

north of Mount McKinley National

Park in the winter of 1939-40. At

Wonder Lake a few years ago a pack

of 22 wolves was seen and another of

19 was reported by a Ranger.

In 1940 the East Fork pack con-

sisted of 7 adults and 5 pups. In

August 1941, it was made up of 5

adults, all part of the previous year's

pack, and 10 pups, offspring of two

pairs. In 1940 the Savage River

pack consisted of 3 adults and 6 pups

in August, and in December this
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same group was traveling together.

When there are 2 or more females

in a group, the adults, plus the pups,

might make a sizeable band. Three

females could easily have 15 or 20

pups, and these, together with 6 or

more adults, might make a pack of

20 or 25 wolves. When there is more

than 1 female in a band it is probable

that they den quite near each other

as did the 2 females at East Fork in

1941.

Although the East Fork wolves

often traveled together, at other times

they traveled singly or in various

combinations. Quite often a member
went off alone for a time but

rejoined the band daily, so far as

I could tell. There is at times the

"lone wolf" which lives by itself, at

least for a period. In the winter of

1940-41 a lone wolf spent several

weeks around Park Headquarters.

It apparently picked up scraps at

the garbage heap. During the day

it often rested in the woods less than

half a mile from headquarters.

Because wolves rely mainly on

large animals, the pack is an advan-

tageous manner in which to hunt.

A lone wolf would ordinarily have

difficulty in catching sheep, but

several wolves working together can

hunt sheep rather successfully. Adult

caribou are sometimes brought down
by a single wolf, but it is no doubt

easier for two or more to hunt them.

The size of the pack may be limited

by the law of diminishing returns.

Beyond a certain size, advantages

may disappear. A pack might be

so large that, after the strongest

members had finished feeding on a

kill, there would be little or nothing

left for the rest. In such a situation,

hungry ones would go off to hunt

again, and the strong ones, already

fed, would remain where they were.

There thus might result a natural

division of a band which was too

large to function advantageously for

all its members. One would expect

that where game is scarce the wolves

would operate in smaller units than

where food is abundant.

Wags, the Captive Wolf

The wolf pup removed from the

East Fork den on May 15, 1940, was

taken for the purpose of checking

on the development of the pups at

the den and familiarizing myself

with wolf character. The pup was a

dark furry female, so young that its

eyes were still closed and it could

only crawl about on its stomach.

Because of her friendliness and tail

wagging as she grew older, we called

her Wags, a name she continued to

merit. Her eyes did not open until

May 23, so she was a week old or

less when brought to the cabin.

From the beginning she readily

took evaporated milk, slightly di-

luted, from a nipple, and thrived.

The first 4 days she was restless and

whimpered softly much of the time,

but then she quieted down and be-

came contented. As she grew older

her appetite increased. For instance,

she drank 8% ounces of milk on

May 19 and 13 ounces on May 23.

On June 2 she drank milk from an

open dish. The nipple was dis-
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Figure 11: Female wolf pup, Wags, the

day after she was taken from the den.

She was about a week old, and her eyes

had not yet opened. [East Fork River,

May 16, 1940.]

carded because she was having

difficulty getting milk from it. Her

mouth seemed too large. At this

time she was able to walk around in

a wobbly manner. The pups at the

den were also now walking about

outside their burrow. They were

first seen outside on June 1. Wags
howled for the first time on June 10.

On June 25 I fed the pup its first

ground squirrel. She picked it up,

growled, shook it, and repeated the

growling and shaking several times.

First she bit off the tip of the tail,

then chewed off both front feet, a

shoulder, ribs, and internal organs.

She ate the stomach wall and part of

the intestines, together with their

contents of vegetation. On later oc-

casions she often ate the stomach

contents along with the stomach.

The chewing was done far back in

the mouth. When she had eaten all

but the hind quarters, back, and

head, her stomach was distended and

she could hold no more. She cleaned

her jowls by rubbing them on the

grass, and then went to sleep

stretched out on her side. A magpie

came along later and flew off with

the rest of the ground squirrel, a di-

vision of the spoils common in the

wilds.

On May 15, when Wags was about

a week old, she had the following

measurements: Total length 14%

inches, tail 3% inches, hind foot, 2%
inches; ear, 1 inch. On July 12 she

was 14% inches tall at the shoulder;

on August 6, 17% inches; on Sep-

tember 5, 19% inches; on October

23, 24 inches. By midwinter she had

attained most of her growth. On De-

cember 17, 1941, when she was in

her second year, she measured 27

inches at the shoulder (measurement

made by Charles Peterson

V

Figure 12: Wolf pup about 3 weeks old,

drinking condensed milk through a

nipple. [East Fork River, June 2, 1940.}
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The pup was usually chained near

the kitchen door but all summer she

was permitted to run loose for a

while almost every day. She enjoyed

wading in the little camp stream and

prowling through the grass. When I

called or whistled she would return

and was never hard to catch, al-

though by fall she sometimes did not

like to come near the chain, knowing

that she would be tied up. She

recognized strangers but was not

very shy and usually came to them

and permitted their petting.

The black female wolf on several

occasions, and the black male once,

were seen near our cabin at East

Fork, apparently attracted there by

the wolf pup. (We had no garbage

pile.) They probably sometimes were

at camp without our knowledge,

especially at night when we were

asleep and no ground squirrels were

abroad to call the alarm.

On June 27, at 6 o'clock in the

morning, the ground squirrels in the

vicinity of the cabin were uttering

alarm calls. When I looked outside

I saw the black male wolf trotting

off 100 yards away. It turned to look

at me several times before leaving. I

followed it to the highway in the car.

Later it passed close to the cabin in

returning to the den. At noon the

squirrels were again giving the alarm

and the black male was seen only 25

yards behind the cabin.

On August 11, at 7 o'clock in the

evening, the wolf pup was heard

whining softly. On looking out I saw

the black female only a few yards

from the pup. The following evening

at 8 o'clock I heard the pup whining

again and saw the black female with

it. She traveled slowly and reluc-

tantly up the slope, looking back re-

peatedly. The pup tried to follow and

when it reached the end of the chain,

kept jumping forward to be awray.

The Mack female trotted off to join

three other wolves which were about

200 yards from the cabin. If the pup

had been loose it surely would have

gone off with the band.

Toward the end of the summer
Wags would seize my hand in her

jaws in play but she never pressed

hard enough to hurt. By early winter

her teeth were so long that I had to

wear gloves when I played with her,

and although she was careful not to

clamp down, still her "tenderness"

was a little too rough for my bare

hand. By late spring she played less

in this way. She often cowered in a

friendly way wrhen I approached her,

just as a wild wolf often cowers when
approaching another wolf.

Wags was not only friendly with

people but also with dogs and liked

Figure 13: Wolf pup at the age of about

7 weeks. {East Fork River, June 29,

1940.]
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Figure 14.: Wolf pup at the age of about

3/4 months. [East Fork River, August 24,

1940.]

to play with them. In early Novem-

ber she was seen playing with a small

Husky pup about half her size. She

was gentle with him, pawed him

lightly, and galloped vigorously

around him. During the winter the

pup approached her almost every

day to play. Once while Wags was

feeding on some bones the dog pup

came along and began to feed on the

scraps. He growled and snapped at

Wags, who retreated, wagging her

tail. She permitted the pup to eat all

the scraps even though she was much
more powerful than he and was very

fond of the bones. In late winter

when the dog was almost as large as

the wolf, he often growled and

snapped at her, but she never be-

came angry and always was able to

jump aside or, in some cases, protect

herself by taking a position on top of

him. It was surprising to me that she

continued to be good tempered with

the dog, and never harmed him, as

she could so easily have done.

W'hen I moved from Headquarters

out into the park in the spring of

1941, Wags was placed in one of the

dog pens. She was much more rest-

less here than when she was chained

near our cabin. During the summer I

visited her when I came to Head-

quarters. She always recognized me
and was beside herself with friendli-

ness. The day I left the park I paid a

last visit to the most friendly "dog"

I have ever known.

In a letter of transmittal accompa-

nying a wildlife report, Superin-

tendent Frank Been wrote as follows

about Wags on February 3, 1942,

6 months after I had left the park:

"As Wildlife Ranger Andrew Fluetsch

made reference to a wolf carrying

away a door mat from the Superin-

tendent's residence, explanation

should be made that the culprit was

Wags, the domesticated she-wolf

which was raised from a pup. Wags

has been permitted to exercise on

the wire to which the dogs are

fastened by leash. She broke the wire

on two occasions and explored the

Park Headquarters. She was as play-

ful and gentle as a dog of the same

age and enjoyed being near the

people with whom she was

acquainted."

In a memorandum to the Director

of the National Park Service dated

April 14, 1942, Superintendent

Been discusses Wags' behavior

during the breeding period as

follows: "The wolf is surprisingly

gentle and playful. She plays more

roughly than a dog but does not

bite. There has been only one

incident that varies with this general
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rule of the animal's conduct. We had

been chaining the wolf to the exercis-

ing wire, permitting her to run loose

occasionally. One evening the care-

taker was taking the wolf back to her

kennel for the evening when she

turned on him. The man claims that

he had to climb on the kennel fence

in order to get away from the animal

which had torn one sleeve of his

shirt. The caretaker was alone and

could make no one hear his calls so

that he eventually coaxed the animal

into an open kennel without getting

to the ground as he stated the wolf

showed that she wanted to attack.

Since that time we have had no

trouble with her but we have dis-

continued moving her between the

kennel and the wire.

"We believe that she was distracted

as she was in heat and also reluctant

to give up the freedom of the exercis-

ing wire for the confines of the kennel.

"Since the incident we have ar-

ranged a wire on which she has con-

siderable freedom so that we do not

have her in the kennel at all now.

She appears to be happier and health-

ier where she has more leeway than

in the kennel."

I was acquainted with two other

captive wolves which were, so far as

I could tell, similar in disposition

to Wags. In 1939 I saw a male near

Livengood which had been removed

from a den along with five others.

One pup had died early, but the

Figure 15: The tame wolf enjoyed play-

ing with a malemute pup. She was
always gentle, even when the pup, as it

grew older, lost its temper at times and
attacked her. [Park Headquarters, No-
vember 1940.]
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Figure 16: Wags is waiting expectantly

for a romp, but she is too rough for this

little girl. [Park Headquarters, Febru-

ary 1941']

other five were raised and became

tame. When allowed to run loose

they visited other miners in the region

and became somewhat of a nuisance.

At the time ofmy visit a black female,

said to be the tamest of the lot, was

away. The owner said she was re-

maining away because she did not

want to come home and be chained.

The male I saw on the chain per-

mitted petting and handling by us

strangers.

Another captive wolf, a female,

owned by Mrs. Faith Hartman, was

unusually tame. When Otto Geist

and I visited Mrs. Hartman at Fair-

banks her wolf was a year and a half

old. When she unchained it and let

it loose in the cabin it came to each

of us like a pet dog, anxious to be

friendly. This is the wolf that crossed

with a dog and had pups when she

was 2 years old.

Food Habits ojf Wolves

Data on the food habits of the

wolves were acquired in different

ways. Frequently wolves were ob-

served chasing and killing their pre) .

Some carcasses on which they had

fed were found, and when the snow

was on the ground the tracks and
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signs in the snow recorded the story

of their feeding activities. Data

gathered by these methods were

especially significant in considering

the effect of food habits on prey

species and have, for the most part,

been discussed in those chapters

dealing with the prey species.

The discussion of food habits in

this section is primarily confined to

the results obtained from the analysis

of 1,174 wolf scats gathered on the

sheep and caribou ranges. Field ob-

servations were extensive enough to

give the general picture of the feeding

habits of the wolves, but examination

of the scat material brought out in-

formation not otherwise obtainable

and placed the study on a quantita-

tive basis. The data obtained from

analysis of the scats supplement the

other field observations on food

habits.

Most of the scats contained the

remains of only one food item. This

is to be expected because so much of

the prey consists of large animals

which furnish food sufficient for a

number of complete meals. When
rodents were eaten, more than one

food item was sometimes found in a

scat. For instance, mice, ground

squirrel, and caribou might all occur

together. Except in the case of mice,

usually only an individual of a species

was present in a scat.

The scat data have been presented

in Table 2, p. 53. The number of

scats in which each food item was

found have been tabulated and the

data have been segregated according

to the time and place that the scats

were gathered. Those found from

May 1 to September 30 have been

designated summer scats. (The col-

lecting of the 1941 summer scats was

discontinued in early August.) Scats

gathered from October 1 to April 30

during the 3 years represent the

winter period. Those picked up at

the dens were segregated since they

were definitely dated and gave the

feeding habits during the denning

period. Since there were no signifi-

cant differences in the contents be-

tween the scats of old and young

wolves at the den, they were not

segregated. Those gathered at the

dens represent the feeding habits

from early May to early July. When
the wolves left the den, they moved
only a short distance away, but suffi-

ciently far to give another collection

of dated scats. The locality used after

leaving the den, which has been

called the rendezvous, was occupied

in the second week of July 1940, and

most of July 1941.

While scats gathered at the dens

and at the two rendezvous are

closely dated, as are many of the

others, there are a number of them

which were deposited some time be-

fore they were collected. This is true

of those containing adult Dall sheep

remains in 1940, and especially in

1941. Most of those containing sheep

remains were deposited during the

winter and represent a winter rather

than a summer food.

Some of the data in the table are

misleading due to the manner in

which the scats were collected. The
1939 scats indicate an unusually
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heavy predation on sheep the pre-

ceding winter. As a matter of fact, I

believe that the predation during

that winter was less than that in the

following winter of 1939-40. The ex-

planation for the large number of

1939 scats containing sheep lies in an

analysis of my 1939 itinerary. That

summer I spent much time search-

ing for remains of sheep carcasses

and skulls, so covered a great deal

of the territory where wolves had

fed on sheep. As a result, I found

many scats at and near the car-

casses and these naturally contained

sheep remains. If there had been a

similar concentration on this phase

of the work in 1940 and 1941 no

doubt many more scats containing

sheep would have resulted, or if

caribou carcasses had been visited

the data would have been weighted

with caribou records.

The data on food habits gained

from the scats are closely correlated

with the observed field conditions.

In 1940, for instance, calf caribou

were plentiful near the wolf den and

most of the scats at the den contained

calf caribou remains. In 1941 calf

caribou were readily available for

most of the denning period, but their

general absence from the den region

for part of the period is reflected in a

slightly higher frequency of marmot,

ground squirrel, and mouse in the

scats at the den. At the time the

wolf families were occupying the

rendezvous after leaving the den,

both in 1940 and 1941, calf caribou

were scarce within the hunting range

of the wolves. This scarcity of calves

is reflected in the reduction of calf

remains and the noticeable increase

in the incidence of ground squirrel

and marmot, and in 1940, of mouse

also.

One more correlation should be

mentioned. In 1939, 33 scats con-

tained lamb remains and of those

gathered during the next 2 years

only 9 contained lamb. The heavier

predation on lambs in 1939 is corre-

lated with the absence of calf caribou

during the midst of the lambing

period. In the absence of calves the

wolves hunted sheep.

Big game (caribou, sheep, moose)

was found in 935 scats, and other

food items including rodents, birds,

etc., were found in 415. These figures

seem to represent fairly well the

general pattern of the food habits of

the wolves. Big game is the preferred

food, but smaller animals are also

utilized in varying degrees.

Discussion of Food Items in

Wolf Diet

Caribou.—The main food supply of

the wolves in Mount McKinley

National Park, as well as over

interior Alaska in general, is the

caribou (Rangifer arcticus stonei). Both

young and old animals are taken.

During the calving period greater

attention is given to calves. Remains

of adult caribou, including calves in

their first winter, were present in 267

scats; calf remains were found in 313

scats. The remains include hoofs,

foot bones, and pieces of the long

bones.
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Table 2.

—

Classification of 1,350 individual food items found in 7,174 wolf scats

collected in Mount Mchinley National Park

Number of scats in which each item occurred

Total

Per-
cent

Food items Sum-
mer ]

1939

Sum-
mer '

1940

Sum-
mer 2

1941

Win-
ter
1939-
41 3

East
Fork
Den,
1940

East
Fork
Den,
1941

East
Fork
Ren-
dez-
vous,
July
1940

East
Fork
Ren-
dez-
vous,
July
1941

Tok-
lat

Den,
1940,

1941

of oc-

cur-
rence
in

total

num-
ber
of

food
items

Number of wolf scats col-

lected 259 134 79 167 108 87 101 156 83 1,174

Caribou, adult, Rangifer a. stonei.. 25 28 21

31

12

3

7

5

10

3

75

69

64

6

1

1

28

7

21

6

35

31

19

35

267

313

304

42

174

114

73

21

9

8

6

5

3

2

2

19.78

Caribou, calf, Rangifer a. stonei

Dall sheep, adult, Ovis d, dalli

Dall sheep, lamb, Ovis d. dalli

21

159

33

14

8

10

20

60

5

20

9

2

3

3

4

103

3

66 23.18

22.52

3.11

Ground squirrel, Citellusp. ablusus-

Marmot, Marmota c. caligata

Mouse (Microtine species) .._._._.

5

3

6

8

5

6

1

13

12

9

64

58

9

1

17

11

6

12.89

8.44

5.47

Grass and sedge. - 1.55

Moose, Alces gigas . . . 1

4

.67

Porcupine, Erethizon e. myops .59

Ptarmigan, Lagopus spp . . 2 2 2

5

.55

Garbage, refuse- _._. .- .37

Snowshoehare, Lepusa. macfarlani- 1

1 1

2 .22

Beaver, Castor c. canadensis.^ .15

Wasp _. . . 1 1 .15

Red fox, Vulpes kenaiensis 1 .07

Wolf, Canis I. pambasileus . . 1 .07

Bone fragments 1 .07

Bird, fledgling 1 .07

Leather ... 1

1

1

.07

Corn (garbage) . .07

Rag ._ - . .. .07

Total food items_ _ ... ._ 1,350

1 Includes the period from May 1 to Sept. 30.

2 Includes the period from May 1 to early August.

* Includes the period from Oct. 1 to Apr. 30 (April, October, 1939; April and October-December, 1940;

January-April, 1941).

In the Mount McKinley National

Park region there is a local caribou

herd numbering at least 20,000 and

possibly as high as 30,000. This herd

as a unit has existed since the early

1900's and probably for a great many
years before that. Its movements,

which vary greatly over a period of

time, are not known in detail but the

animals inhabit an area which at one

time or another includes Broad

Pass, all of the park, and the Lake

Minchumina district. At times they

probably extend their range east of

Broad Pass. Most of the animals move

through the park over a period of a

few weeks in May and June, at

which time the resident wolves live
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mainly on the calves which they

run down. The movements of the

caribou and their hunting by wolves

is discussed in detail in the chapter

on caribou, beginning on p. 144.

After the main bands have passed

on, a few stragglers are always left

behind. Often little groups and lone

animals are up in the headwaters of

the streams near the glaciers in the

crest of the range. Although these

stragglers are scarce the wolves seem

to find them and continue to subsist

mainly on caribou during the sum-

mer months after the large bands

have moved westward.

In winter at least a part of the cari-

bou herds generally are to be found

along the north boundary, both with-

in and outside the park. Those wolves

living in the park then move down
to the caribou to secure their food

but still make occasional trips into

the sheep hills. The park wolves in

winter are not entirely dependent on

the caribou, for sheep are also avail-

able to them. But when caribou are

present among the sheep hills they

probably furnish the bulk of the

food supply.

Not all the animals eaten by wolves

are killed by them, for caribou are

frequently found that have died of

other causes. However, it appears

that most of the caribou eaten by

wolves are killed by them. It is not

known what proportion of the adults

killed are weak, but it seems probable

that the weaker animals are the first

to be taken.

No doubt the caribou has been the

main source of food for centuries and

are adapted to hold their own in the

presence of a wolf population under

natural conditions. Wolf numbers

might vary and perhaps cause the

caribou numbers to fluctuate some

but the relationship is old and tried.

Dall Sheep.—Remains of adult sheep

(Ovis dalli dalli) were found in 304

scats, and those of lambs in 42.

Adult sheep were not preyed upon

extensively during the summer. At

three dens only four scats contained

adult sheep and only one contained

lamb. Probably more sheep remains

were not found at the dens because

in 1940 and 1941, when the dens were

observed, calf caribou were readilv

available and formed the bulk of the

food. If a den had been observed in

1939 no doubt more sheep remains

would have been present, because in

that year calf caribou were not

available in the eastern half of the

park until early June.

In 1940 and 1941, after the bulk of

the caribou had left the vicinity of the

den and only stragglers were avail-

able, the food of the wolves was

supplemented by rodents rather than

sheep. This would indicate that at

this time the wolves were more dis-

posed to capture rodents than to run

down sheep, even though many sheep

roamed the hills only a few miles

from the dens. Further discussion of

the predation of wolves upon sheep is

given in the chapter on sheep begin-

ning on page 62.

Ground Squirrel.—Ground squirrels

(Citellus parryii ablusus) were found in

174 scats. At the rendezvous used by

the East Fork wolf family during
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July 1941, ground squirrels occurred

in more than one-third of the scats.

About one-fourth of the scats gath-

ered at the rendezvous in 1940 con-

tained ground squirrels. During

these two periods, caribou were scarce

which probably accounts for the

heavy utilization of these rodents.

Along with ground squirrels, mar-

mots and mice were also utilized

more than usual at this time.

Ground squirrels are abundant

from low to high elevations. They are

an important food supply to foxes,

eagles, and gyrfalcons {Falco rusti-

colus), as well as, at times, to wolves.

Marmot.—A total of 114 scats con-

tained remains of marmot {Marmota

caligata caligata). Like ground squir-

rels, the marmots hibernate all

winter and thus are available for

food for only about 5 months. They

are abundant, living usually among
cliffs or loose rocks and boulders.

Marmots weigh up to 17 or 18

pounds and therefore furnish con-

siderable food even for the wolf.

They can be methodically hunted by

wolves with success, so in lieu of

other game would furnish subsistence

to a certain number of wolves. They
are quite vulnerable to attack. I have

frequently come upon marmots

which I could have captured easily

if I possessed the speed of a wolf or

dog. They often range some distance

from their holes. Once I saw a group

of six large marmots move from one

cliff to another about 200 yards

away. In one place marmots often

traveled 500 yards across an unpro-

tected route. O. J. Murie reports

that his Norwegian elk hound,

which resembles a small Husky dog,

captured a large marmot with little

trouble, and I saw him run down
another which he bit at but did not

hold. This last one was almost cap-

tured, even though, along with some

others, it had been scolding the dog

that was approaching in plain sight.

Their vulnerability is also indicated

by the fact that coyotes have been

known to subsist almost entirely on

them in bighorn range in Wyoming.

The largest number of marmot re-

mains were found at the wolf ren-

dezvous at a time when caribou were

scarce. The wolves at this time were

resorting to marmots for an im-

portant part of their food supply.

The predation on marmots tends to

check their numbers and so moder-

ate their consumption of vegetation

among the cliffs used by sheep in

winter. The extent of the control is

not known . Probably the wolf's pred-

ation by itselfwould be ineffective, but

combined with the activity of other

predators it may play an important

role in controlling marmot numbers.

Mouse.—Mouse remains were found

in 73 scats. The mice available were

the lemming (Lemmusyukonensis) , red-

backed mouse iClethrionomys) , and

four kinds of meadow mice (Microtus)

In analyzing the mouse contents no

effort was made to segregate the

species. Several scats were made up

entirely of mouse remains, as many
as six occurring in one, but often only

traces of a single mouse were found.

When caribou are plentiful the

wolves do very little mousing for they
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prefer to feed on the larger game ani-

mals. But even when feeding mainly

on big game the wolves will some-

times turn aside to pounce on a

mouse. In the fall considerable mous-

ing by the pups and one or two adults

was observed.

On May 3, 1940, an adult wolf on

East Fork River was seen hunting a

mouse in the snow. He pounced with

legs stiff, much in the manner of a

coyote, in order to break through the

crust. After the pounce he dug in the

snow but I could not be sure that the

mouse was captured.

On September 10, 1940, at Poly-

chrome Pass, an adult wolf was ob-

served hunting mice for an hour on

a flat grown up in dwarf birch and

sedge. During this hour it made about

17 pounces. It then traveled briskly

toward the Toklat River, turning

aside occasionally to catch a mouse

which it heard or smelled along the

way. Usually in pouncing on a mouse

it did not hop up in the air and drop

on it, but pounced in a more nearly

direct horizontal line, much as a dog

would do. On one occasion it went

up in the air more than usual and so

vigorously that on landing it went off

balance and its hind quarters swung

to one side. Often it made a short run

of five or six jumps before pouncing.

Twice while it hunted it stopped to

howl. When looking for a mouse

—

one for which it had pounced and not

captured—it wagged its tail, the rate

of tail wagging increasing with the

rise of its excitement, which in turn

was dependent upon the nearness of

the mouse.

On the morning of September 17,

1940, I watched the East Fork

family from a vantage point near

Polychrome Pass. A black pup hunted

mice by itself a half mile from the

others for almost 2 hours. A yellowish

pup hunting mice in some tall grass,

played with one it had captured,

tossing it in the air a few times and

catching it. Apparently the pup was

not hungry. The presence of magpies

{Pica p. hudsonia) and an eagle, and

the uncovering of a cached morsel

by the gray female, were evidence

that the wolves had finished a feed

on larger game earlier in the morning.

At 1:15 p. m., after a rest of 3 hours,

the yellow pup went off hunting by

itself. The usual method of pouncing

was noted, but sometimes there was

hardly any jump and only the fore-

paws would strike forward to press

the mouse to the ground.

On the morning of September 23,

1940, three pups about a quarter of

a mile apart were moving eastward

over the broad flats at Polychrome

Pass, probably to join the rest of the

family. They were constantly at-

tracted by mice to one side or the

other, and they followed up grassy

swales where the hunting was good.

In about an hour one of them lav-

down in the open and the other two

disappeared behind a slight rise in

the tundra.

On September 24, 1940, the East

Fork family was still at Polychrome

Pass. While the others were resting,

two pups hunted diligently for mice

a half mile away. These two pups

hunted from 8 a. m. until noon. In
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the afternoon one of the pups was

again seen hunting mice. At this

time, when the main caribou herds

were elsewhere and only stragglers

were available, the mice seemed to

form an important supplement to

the food supply, especially for the

pups, but also for the adults. A
number of sheep were only 2 or 3

miles from the rendezvous where

the wolves were hunting but still

were apparently not much molested.

Perhaps the wolf would feed more

on the mice if it did not take so many
of them to make a meal. Mice are

large enough to serve as a staple diet

for a 10-pound fox or a coyote, but

are probably a little small for a 100-

pound wolf to depend on, especially

if the mice are not plentiful. I do not

know how many mice would make a

full meal for a wolf. As an average-

sized held mouse weighs only a few

ounces, many of them would be

needed to furnish a meal of 7 or 8

pounds. One evening in September

I tossed in quick succession to the

tame wolf pup, which had a surplus

of dried salmon and scraps available

and was not especially hungry, 19

mice and 2 shrews. These were

caught in the air and swallowed so

rapidly that each one hardly stopped

in the mouth. There was no evidence

of satiety after the last mouse was

swallowed. But when mice are plenti-

ful a wolf would probably be able to

subsist very well on them.

In winter I found little evidence of

feeding on mice, but no doubt they

are often eaten at this season, and in

winters when the mice are exception-

ally abundant, as in 1938-39, they

probably feed considerably on them.

Exceptionally deep snow would, of

course, make mousing difficult.

Moose.—Remains of moose (Alces

gigas) were found in nine scats. At

Savage River some pieces of thick

moose hide had been chewed. The

evidence gathered indicates that

moose are not readily taken by

wolves. Probably at times under cer-

tain conditions moose may be preyed

upon, especially if they are in a weak-

ened state due to scarcity of food or

disease. The majority of trappers

interviewed were of the opinion that

ordinarily wolves were not a menace

to moose.

Porcupine.—Remains of porcupine

(Erethizon epixanthum myops) were

found in eight scats. In the woods at

Toklat River where porcupines had

killed many spruces I found the

nearly complete hides of three porcu-

pines turned inside out. Two wolf

droppings found nearby contained

only porcupine remains, including

large stout spines. Other skins neatly

turned were also found. It is well

known that it is not uncommon for

coyotes to kill and eat porcupines,

and there are considerable data to

show that the fox also feeds on them.

A wolf shot May 10, 1940, contained

porcupine quills under the skin of

the muzzle and front legs.

Former Chief Ranger Louis Corb-

ley had a Husky dog which a few

years ago killed many porcupines.

The technique used by the dog was

to keep circling the animal and

worrying it until an opportunity
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came to seize it by the nose. The

dog kept his hold, then as the porcu-

pine relaxed, a deeper hold on the

head was taken, which usually was

fatal. The dog deftly turned the

porcupine over on its back, while

still grasping its head, and if still

alive, quickly killed it. The killing-

was so skillfully done that the quills

were usually avoided. A wolf would

be able to use a similar technique.

Back in 1927 there were unusual

numbers of porcupines in the park.

One could see dozens of them with-

out any trouble, according to all re-

ports. The animals are still fairly

common. In places entire groves of

trees have been killed by girdling.

At timber line, where the growth is

scattered, there are places where

every tree is killed, thus serving as a

pressure to push timber line down
the valley. However, I have noticed

many seedlings coming up in some

of these areas so that these advance

patches of timber are recovering.

Snows/we Hare.—The snowshoe hare

(Lepus americanus macjarlani) was

represented in only three scats, a

scarcity correlated with the extreme

scarcity of hares. Only in a few spots

along the north boundary was any

appreciable hare sign noted.

According to the monthly wildlife

reports for Mount McKinley Na-

tional Park, the big die-off took

place in the summer of 1927. Since

that time the hares have remained

rare over most of the park. In a

memorandum accompanying the

November 1942 wildlife report lor

the park, Chief Ranger Grant H.

Pearson states that when the hares

were dying during the last epidemic,

small blisters appeared all over their

bodies under the skin, and that dead

hares were to be seen everywhere.

Some were even observed as they

fell over and died. (The blisters were

possibly caused by the larvae of the

tapeworm Mult? reps serialis.)

Although hares in Mount McKin-
ley National Park have been scarce

since about 1927, in other parts of

Alaska they have become numerous

since then and in some of these areas

they have again disappeared. For

instance, in 1939, from the railroad,

I saw many dead hares near Fair-

banks.

If hares were plentiful they would

probably supplement the food sup-

ply of wolves considerably. In 1923.

when I observed them in Mount
McKinley National Park, I am sure

they were plentiful enough to furnish

subsistence for a number of wolves.

E. A. Preble (1908, p. 212) reports

that one band of wolves near Fort

Simpson lived largely on hares,

many of which were taken from the

snares of the natives. J. F. Stanwell-

Fletcher (1942, p. 138 139) reports

wolves in British Columbia hunting

snowshoe hares in late February

when there was a firm crust on the

snow. Earlier in the winter the hares

had been able to escape the wolves

in the soft snow. No doubt the

abundance of the snowshoe hare is

an important factor in wolf ecology.

Beaver. -The 1 beaver {Castor cana-

densis canadensis) is widely distributed

over the park but is not abundant.
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Remains of beaver were found in two

droppings. In 1941 a dead female,

found by Wildlife Ranger Clemons,

represented potential carrion.

Red Fox.—The red fox (Vulpes kena-

iensis) is numerous in the park, but

remains were found in only one scat.

One trapper told me that wolves fre-

quently ate foxes they found in his

traps. All evidence points to the fact

that in Mount McKinley National

Park foxes are little molested by

wolves.

Wolf.—Wolf remains were found in

one scat. In the spring of 1939, re-

mains of a black wolf were found

which had been eaten by other

wolves. A trapper told me that he

knew of several wolf carcasses which

had been eaten by wolves.

Ptarmigan.—Remains of ptarmigan

(Lagopus spp.) were found in six

scats. Ptarmigan are probably taken

incidentally and possibly some repre-

sent carrion as they not infrequently

fly into the telephone wires. There

are three species of ptarmigan avail-

able but the willow ptarmigan

(Lagopus lagopus alascensis) is the only

one which becomes sufficiently abun-

dant at times to be of some impor-

tance as a food. At the present time

the willow ptarmigan is far from its

peak of abundance but recovering

somewhat from the low part of the

cycle.

Grass and sedge.—R emains of coarse

blades of either sedge or grass were

found in 21 scats. Grass is eaten at

all seasons. Some of the droppings

containing grass also contained sev-

eral round worms, so seemed to act

as a scour. On June 27 I saw a black

male eat grass for a few minutes. He
left a watery scat in the road which

indicated his stomach was not quite

normal. Later he vomited up some

of the grass he had eaten.

Garbage.—Garbage remains were

definitely recognized in five scats.

Wolves seem to visit garbage dumps
readily. The garbage dump of a road

camp near Polychrome Pass was

visited regularly by wolves during

the summer of 1940, and they have

often been seen at the Savage River

Gamp seeking garbage. During the

winter, wolves have at times stayed

around Park Headquarters seeking

refuse.

Caching

Wolves, in common with most flesh

eaters, often cache excess food for

future use. Once I noted a sheep

horn which had been carried some

distance and buried in the snow;

another time the head of a ram was

hidden in the snow; and again two

pieces of sheep meat were cached

only to be shortly consumed by foxes.

But not always is the food cached.

When there is an abundant supply

the bother of caching the food is often

omitted. I have found calf caribou

on the calving grounds left untouched

where killed. The wolves were seem-

ingly aware that there was not much
point in caching them since food was

readily available on all sides.

A good example of provident cach-

ing was observed on July 19, 1941.

after a wolf had killed a caribou calf

on the bars of the East Fork River.
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At this time the caribou herds had

moved out of the region so that food

was not readily available, and there-

fore was worth caching. The wolf

was hungry for she ate voraciously for

more than half an hour. Three

times during the meal she walked to

the stream for a drink. After feeding

she got my scent, circled above me,

barking and howling, then retreated

toward the den, still not having seen

me. I waited for almost an hour be-

fore I saw her coming down the river

bar along the opposite shore. She

trotted directly to the carcass and

after feeding on a few morsels she

chewed until a foreleg and shoulder

had been severed. With this piece

in her jaws she waded the stream and

trotted about 300 yards up the bar.

Here she stopped, and still holding

the leg in her mouth, pawed a shal-

low hole in the gravel, and placed

the leg in it. Then with a long

sweeping motion of her head she

used her nose to push gravel over the

leg. The job was quickly completed

and she trotted back to the carcass,

chewed off the head, and buried it

about 300 yards away without cross-

ing the stream. On the third trip

she carried another leg and cached it

on the side of the river from where I

was watching. When she returned to

the carcass from this trip the wind

shifted, bringing my scent to her.

Without hesitating she trotted briskly

across the stream and up the bar, not

stopping until at least a half mile

separated us.

Many of the caches made by wolves

are utilized by bears, foxes, eagles,

and other flesh eaters. These others

probably use the caches about as

much as do the owners.

Trapping Wolves

Many of the wolves in the park

move back and forth across the north

boundary in winter. When outside

the park these wolves are roaming in

territory that is being trapped, mainly

for foxes. One trapper caught eight

wolves in the winter of 1938-39 and

three or four in the winter of 1 940-41

.

He said that occasionally a trap-wise

wolf is difficult to catch but that the

average wolf is much easier to trap

than a coyote. Wolves were continu-

ally springing his fox traps without

getting caught because the jaw spread

was too small. If he used bigger traps

he was sure he could easily catch

quite a number of wolves. On Decem-

ber 17, 1940, he showed me a black

pup he had caught in a fox trap.

Another wolf pup which he had cap-

tured that day was trapped by the

tail and had dragged the toggle until

it became tangled in the brush. On
the same day, I saw tracks of still

another wolf that had been dragging

a trap and toggle. This trapper lost

four wolves which had been caught

in his traps. On December 2, 1940,

along a wolf trail inside the park in

Savage River Canyon, I found a trap

with the toe of a wolf in it.

Another trapper caught an adult

gray wolf which already carried a

trap on one foot. He also had had

many fox traps sprung by wolves.

Lee Swisher, trapping for foxes
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north of the park on the Teklanika

and Sushana Rivers, caught eight

wolves in the winter of 1940-41.

They were caught in No. 3 traps,

though they had sprung many others

without getting caught. Swisher said

that if he had been using larger traps

he could have cleaned the wolves out

of his trapping territory. He also said

that he thought wolves as a rule are

easily trapped but that occasionally

there is a trap-shy animal. He once

tried to catch such a wolf which he

said was more canny than a wise

coyote.

One trapper told me that about

1935 he trapped between Eagle and

Circle, Alaska. A band of about 30

wolves appeared about three times

each month. He thought they trav-

eled over a range 50 miles across.

There were also a few odd wolves

whose movements were local. He

found the wolves hard to catch, be-

cause they ranged so far. Other trap-

pers also reported wolves hard to

trap. I suspect that when wolves are

only passing through a region it would

be more a matter of chance that any

would be caught. It might be difficult

to have the traps set in proper order

at the time the wolves appeared.

Caribou may spring many traps set

for wolves or foxes. One was caught

and nearly tore the clothes off a trap-

per with its hoofs when the trapper

endeavored to free it.

In the winter of 1940-41 about 19

wolves were known to have been

taken by trappers along the north

boundary of the park between Won-
der Lake and the eastern border.

Some of these had probably wan-

dered out of the park. The number

captured by these trappers varies

from year to year.
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Description

All the Alaska sheep have been

referred to as Ovis dalli daHi, except

those found on the Kenai Peninsula,

which have been described as Ovis

dalli kenaiensis. Only slight skull dif-

ferences separate this latter form

from Ovis dalli dalli.

The Dall sheep is smaller than the

Rocky Mountain bighorn {Ovis cana-

densis canadensis), has more slender

and gracefully curved horns, and is

white in color. On a dark background

Dall sheep appear to be pure white,

but in the snow they are seen to be

slightly yellowish. Live rams average

slightly less than 200 pounds in

weight and the ewes are not quite as

heavy.

Distribution of Dall Sheep

in Alaska

Dall sheep, found in Mount Mc-
Kinley National Park, are widely

distributed over the mountainous

regions in Alaska. They arc found

throughout most of the Alaska

Range, in the Nutzotin, Wrangell,

and Chugach Mountains, on the

Kenai Peninsula, in the Endicott

Mountains north of the Arctic Circle,

and a few still occur in the Tanana
Hills. Their range extends into

Yukon Territory where they inter-

grade with Ovis d. stonei, a subspecies

which differs from the Dall sheep

mainly in color. Locally, the sheep

have been reduced in numbers, or

eliminated by hunting, but still they

are found over most of their ancestral

ranges. Sheep are reported to be still

plentiful in the Wood River and

Mount Hayes district of the Alaska

Range, in the Endicott Mountains

and on the Kenai Peninsula. In some

areas, such as Rainy Pass, they are

reported less abundant than formerly.

However, on most of their range the

actual status of the sheep is not well

known.

History of the Sheep in Mount
McKinley National Park

The history of the Dall sheep in

Mount McKinley National Park, so
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far as we know, goes back over a

stretch of many thousand years. It

would be intensely interesting to

know the detailed history of the

sheep—the many vicissitudes during

this long period. But through it all

the sheep have survived. There

probably have been many periods

of sheep abundance, and many
periods of sheep scarcity. During a

series of easy winters, the population

probably built up and overflowed

the rough country into the lower

gentle hills. Wclf populations may
have had their own periods of

scarcity and abundance, and, de-

pending somewhat on the status of

the caribou, preyed extensively upon

sheep at times, or affected them

little. When hares disappeared, leav-

ing the lynx population stranded,

no doubt the lynx in desperation

Figure 17: Dall sheep

River, May 21, 1939.]

ram. [Toklat

hunted sheep. The history is an ever-

changing mosaic. It is to make pos-

sible the continuation of this natu-

ral course of events that Mount
McKinley National Park has been

established.

From 1906 to 1923, when I first

visited Mount McKinley National

Park, the sheep population was

consistently high although there was

considerable sheep hunting in the

area up to 1920. Charles Sheldon

(1930) found sheep abundant during

his days there from 1906 to 1908.

An "old-timer" told me that in 1915

and 1916, when he had hunted sheep

in the area, they were very abundant,

and that one winter he had sold 42

sheep carcasses. At this time several

other market hunters operated in the
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region. Many sheep were apparently

killed for the market and many were

fed to the sled dogs used in hauling

the meat. At an old crumbling cabin

on East Fork River I found many old

ram skulls, most of which were

heaped in a pile. There were 142

horns, so at least 71 rams had been

brought to this camp. The skulls had

been split open, probably to make the

brains readily available to the dogs.

O. J. Murie in 1920 observed a

market hunter operating at Savage

Figure 18: Heap of 142 ram horns at the

ruins of a hunter's cabin on East Fork

River. This indicates the extent of hunt-

ing in the early days before establish-

ment of Mount McKinley National Park.

[July 1939.]

River. The hunter had shot a num-
ber of sheep on these slopes. At that

time many sheep were wintering on

the ridges south of Savage Camp.
In 1922 and 1923 I observed sheep

summering in considerable numbers

at the head of Savage River where

now scarcely any are to be found.

In 1923 they were plentiful but prob-

ably not as plentiful as during the

next few years because extensive

market hunting had stopped only

2 or 3 years before.

From 1923 to 1928 there was a

steady increase in the population.

Some think the peak was reached in

1928. The numbers were estimated

at 10,000 and upward. Two rangers

estimated the population as 10,000
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and another member of the park

force estimated it as 25,000. No or-

ganized counts were made so far as

I know, so it is hard to evaluate the

estimates. Nevertheless the popula-

tion in 1928 was no doubt large.

With so many sheep occupying the

ranges there was not sufficient food

for all among the cliffs so that many
wintered on gentle slopes and down
along the river banks 4 or 5 miles

from the mountains. The animals

were forced into the lower hills and

valleys to feed. On some ridges there

were patches of dead willow which I

presumed had been killed during the

high density of the population. I feel

confident, from all the information I

have been able to gather, that there

were at least 5,000 sheep in the park

during the peak. How much larger

the figure was it is difficult to say,

but it is possible that there were as

many as 10,000, as some have esti-

mated.

During this period the history of

the wolves is briefly as follows: In

1906-8 Sheldon (1930) found wolves

among the caribou herds but few

among the sheep. He observed two

different wolves hunting sheep in the

Toklat River region. Possibly they

hunted more to the east of Toklat

River, but apparently there were

only a few wolves among the sheep.

John Romanoff, who hunted sheep

in the park in 1915 and 1916, said

he did not see a wolf track in the area

at that time. In 1922 and 1923 my
brother and I saw no wolf signs at

Savage River, nor had my brother

seen any wolf tracks on a trip up

Toklat River in December 1920.

Former Superintendent Karstens

in his monthly report for December

1925, mentions the presence of

wolves in the park and that they

seemed to be on the increase. The
wolves were not considered abundant

in 1926 and 1927, but in 1928 it was

felt that there had been a decided in-

crease. From 1928 to the present

time wolves have persisted in the

sheep hills, apparently in fair num-

bers. No one knows what variation

has taken place in the wolf population

during this period. One ranger esti-

mated 50 wolves in 1929-30 when
he felt wolves were at their peak. I

estimate the 1941 population at be-

tween 40 and 60 wolves in the sheep

hills. The population may not have

varied greatly from that figure during

the last 10 or 12 years.

There apparently had been no

severe winter during the time the

sheep herd built up, although some

sheep apparently were adversely af-

fected by winter conditions at times.

One of the rangers captured a ewe

in the deep snows of Sable Pass in

1927 and the animal died a few days

later. A weak ram found at the same

time but not brought in was dead

when seen again.

The snow conditions in the winter

of 1928-29, according to reports,

caused quite a large loss among the

sheep. The Park Superintendent's

report for March 1929, describes

conditions as follows: "The winter

has been a hard one on sheep with

the deep snow and storms. They have

been driven down from the ridges
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and into the deep snow of the (hits

in their effort to get feed. They were

even noticed out on the flats near

the north boundry 4 miles from the

range."

In the April report the following

statement is found: "The month of

April proved to be the hardest one

of the year for sheep. Very few places

were kept blown bare by the wind.

What few bare spots there were, were

soon grazed off and the sheep ranged

into the flats in search of feed. It is

believed that many sheep starved to

death. In the vicinity of Igloo the

rangers picked up three rams and

three ewes with lamb, though one of

the ewes was too far gone to recover

and died after a few days."

The account is continued in the

July report for 1929: "Nyberg and

Myers returned from a trip into the

mountain (McKinley] on the 27th

and reported that the wild sheep in

the park look to be about as numer-

ous as ever notwithstanding the hard

winter and heavy snows, and report

that most of the losses occurred in

deep passes where they were ma-

rooned in the heavy snow and

blizzards of March and April."

One ranger wrote me that the

wolves had killed many sheep that

winter, but that "the big jolt" had

come in April, when heavy snows

covered the food. For the part of

the range he had investigated near

Headquarters he estimated that a

third of the sheep population had

died. He said that those sheep that

perished were mostly the old and

the yearlings.

In the spring of 1929 there appar-

ently was a fairly good lamb crop.

The following two winters were not

severe, but heavy wolf predation on

the large sheep population was

reported.

The most serious reduction among
the sheep apparently took place in

the winter of 1931-32, which was

much more severe for the sheep than

that of 1928-29. The Park Super-

intendent's report for December

1931 states that the rangers were

experiencing difficulty in making

patrols because of the heavy snows

and that "from all indications the

sheep are going to have a hard time

finding forage this winter." The

January 1932 report states that the

month was very cold, that the sheep

were all in good condition, but that

the late snows had driven them well

up toward the summits of the

mountains. In February 1932 it was

reported that all records for snowfall

had been broken, that 72 inches had

fallen in 6 days, and that the winter

of 1931-32 would be remembered as

the "year of the big snow." The
Superintendent reported: "During

the heavy snowfall which came on the

3d of the month, I was alone at

headquarters and taxed to the ut-

most in shoveling snow from the

roofs of the buildings. It was thought

for a while that several would go

down, as the snow was 4 feet deep in

places. I called up on the phone to

get a man from the station to come

up and help me out. He left there at

8 a. m. and arrived here at 3:10

p. m. It took him just V hours to go
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the 2 miles notwithstanding the fact

that he had on a good pair of snow-

shoes. The heavy snows that came

during the fore part of the month

were followed by 2 days of rain, then

below-zero weather, and a heavy

crust was formed which has caused

untold suffering amongst the wild

animals of the interior of the park.

This is especially true concerning the

moose. Their legs from the knee

down are worn to the bone, and

each moose trail is covered with

blood. It is possible to walk right up

on a moose as they have not the

courage or strength to run away."

In the April 1932 report, after some

investigation of conditions among the

sheep had been made, the following

statements are found: "We have suf-

fered a severe loss of mountain sheep

during the winter as a result of the

heavy snows; also the predatory ani-

mals .have taken their toll. Ranger

Rumohr counted 15 dead sheep while

on his way in from Toklat. He ex-

amined many of the carcasses for

evidence of wolf kills, but in most

cases it appeared that the deaths

were the result of starvation."

Former Ranger Lee Swisher wrote

me that he found a great many dead

sheep that spring which were not

wolf kills. Dixon (1938, p. 231) re-

ports that Ranger Swisher had told

him in August 1932 that he did not

believe there were more than 1,500

sheep in the park at that time as

contrasted with an estimate cf 10,000

to 15,000 he had made in 1929. In

view of the deep snow and the severe

crust, and the huge sheep population,

which quickly consumed the food

available on the more favorable

ridges, it is not surprising that such

a catastrophe occurred.

The lamb crop in 1932, probably

because of the hard winter, was very

poor, so that deducting normal win-

ter losses, the numbers must have

been smaller in 1933. Ivar Skarland,

anthropologist of the University of

Alaska, told me that in a trip into

the park in April 1931 he had

counted 830 sheep. In 1934 he made
the same trip in April and saw

scarcely any sheep, which agrees

with the other reports on the reduc-

tion of the population.

For the period from 1933 to 1939

variations in sheep populations are

not well known. One ranger thought

the ebb was reached about 1935 or

1936. In 1939 there was an excellent

lamb crop and a good survival of the

yearlings of the previous year. An-

other ranger said he thought there

were more sheep in 1939 than there

had been for 4 or 5 years.

The yearling losses were heavier in

the winter of 1939-40, and in the

spring of 1940 the lamb crop was far

below par. These losses and the small

lamb crop were a definite set-back

to the population. The lamb crop in

1941 was excellent, but there were

very few yearlings because of the few

lambs the year before. The present

population is estimated to be be-

tween 1,000 and 1,500 sheep, per-

haps not far different from the popu-

lation in the spring of 1932, when
Lee Swisher estimated the number at

not more than 1,500. It appears to
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me that since 1932 the sheep popula-

tion has not varied greatly.

That, in brief, is the recent history

of the sheep in Mount McKinley

National Park, so far as I have been

able to outline it from available

records

.

Distribution of Dall Sheep

in the Park

The main ranges of Dall sheep in

Mount McKinley National Park lie

north of the backbone of the Alaska

Range where the snowfall is much
less than on the south slope. In an

east-and-west direction, the sheep are

found from the Nenana River to

Mount Eielson, about 68 miles to

the west. From Mount Eielson to the

western boundary there are no sheep

now except for some sporadic records.

Scarcity of these animals west of

Mount Eielson is apparently due to

the absence of foothill ranges, there

being too much snow on the short

high spurs coming from the main

range for much winter use. West of

the park, hills occupied by sheep are

again found in the Tonzana River

region. Along the eastern border of

the park, a few sheep occur between

McKinley Park Station and Windy,

near the Alaska Railroad. Eastward

from the park boundary, sheep dis-

tribution continues on all suitable

locations throughout the Alaska

Range.

Because less range is used in winter

than in summer, the winter and

summer distribution will be dis-

cussed separately. (The areas of

year-long use and purely summer use

are marked on the map on page 7.)

Winter Distribution

In winter the sheep are found from

the Nenana River to Mount Eielson,

in suitable cliffs and slopes in the

foothills and on the north end of a

few of the spurs coming off the main

range. From the Nenana River to

Teklanika River sheep are largely

confined to the long single "outside"

or foothill ridge. The canyons

through this ridge made by the

Savage, Sanctuary, and Teklanika

Rivers are especially suitable for win-

ter range because of their rugged-

ness. Farther west, between Teklan-

ika River and Stony River, the

mountains available to sheep are a

dozen miles in breadth. A depression

a mile or more wide separates the

"outside" range or foothills proper

from the spur ridges coming off the

main Alaska Range. At Savage River

the tips of the spur ridges were

formerly much used by sheep in win-

ter, but this is no longer the case.

Possibly the sheep had been too vul-

nerable to wolf attack there. At Tok-

lat River the spur ridges which are

separated from the foothills only by

the gravel bars of the streams are

still a part of the winter range.

The ridges on the winter range are

mostly under 6,000 feet elevation and

the sheep are usually found between

3,000 and 5,000 feet. When condi-

tions are suitable they may range

from a stream bed at 3,000 feet up

the slope to 4,000 or 5,000 feet. At

altitudes in excess of 5,000 feet food
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becomes scarce. As a rule there is

relatively little snow on the winter

range, even on the flats, although

deep snows do occur occasionally.

Prevailing south winds, which often

become strong, blow many of the

ridges and slopes free of snow. Al-

though the prevailing winds are from

the south, many north slopes also are

blown bare. Much snow is blown into

gullies and ravines and thus may at

times impede free travel from one

slope to another.

Figure 19: Double Mountain and Tek-

lanika River. This mountain is much
used by sheep in summer, but is fre-

quented very little by them in winter.

Many caribou use the pass between the

two peaks in crossing between Sanctuary

and Teklanika Rivers. [May 17, 1939.]

Summer Distribution

When the winter snows melt

sufficiently to permit freedom of

travel the range of the sheep expands

greatly. Many then move nearer the

main Alaska Range, some going to

the heads of glacial streams. In mid-

winter the snow is too deep in these

regions to permit their use. Not all

the sheep make these movements,

for during the summer some sheep

may be found over much of the

winter range. Thus, on the winter

range near East Fork, between 100

and 200 rams and some ewes may be

found throughout the summer. Many
of these rams have moved into the

area from other parts of the winter
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range. There is apparently con-

siderable movement by those sheep

which summer on the winter range.

Sheep are found all year in some

numbers on Sable, Cathedral, and

Igloo Mountains, and on winter

range along the Toklat River as far

north as the last canyon. The

exclusive summer ranges are slightly

higher in elevation.

Migration

The movements to the summer
range take place during much of

Figure 20: Some of a large group of rams
that spent the summer on the hills along

East Fork River. This is also a winter

range. [July 15, 1940.]

June and sometimes as late as July.

The return to the winter range

begins in August, but most of the fall

migration takes place in September.

Stragglers have been seen migrating

in early October.

Although many details concern-

ing the migrations are not known, a

number of observations were made
of the general movements. Sheep

wintering on the outside range near

the Nenana River apparently sum-

mer in some of the mountains on the

west side of Riley Creek. They were

seen crossing to the winter range in

late August at Mile 5. Some of the

sheep at Savage Canyon cross a mile

or more of low country and follow

the ridges to the head of Savage
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River. Some of these sheep were seen

moving southwest toward Double

Mountain and others may go to

Sanctuary River before going south-

ward. Most of the sheep wintering in

Teklanika and Sanctuary Canyons

move south 9 or 10 miles to Double

Mountain and points beyond. Some
of the sheep wintering on the hills

west of Big Creek go eastward to

Double Mountain by way of Igloo

and Cathedral Mountains. Sheep

from the hills west of Sable Moun-
tain and the head of Big Creek and

possibly from lower East Fork River

move eastward to Cathedral Moun-
tain and cross the Teklanika River

to Double Mountain and ridges

between the forks of Teklanika River.

This is a pronounced movement.

Some sheep summer at the head of

the east fork of the East Fork River

but I do not know where they come
from. They could come from the

East Fork or Toklat River winter

ranges. Some of those wintering on

the Toklat River move to the heads

of the two forks of the Toklat 7 or 8

miles beyond the boundaries of the

winter range. The few sheep on Stony

Figure 21: Looking up to the head of

the east branch of the Teklanika River.

This is mountain sheep summer range.

Vegetation, especially grass, is sparse in

these mountains. [May 17, 1939.]
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Creek move to the head of the creek,

and those wintering in the cliffs

across from Mount Eielson move 8 or

9 miles to the vicinity of Sunshine

Glacier.

Before venturing a crossing over

low country the sheep may spend

hours looking over the region from

the slopes, apparently to be sure the

coast is clear. Sometimes they may
spend a day or two in watching be-

fore making the attempt. Often ewes

and rams move across together in a

compact band.

The sheep at Sanctuary and Tek-

lanika Canyons have 3 or 4 miles of

low, rolling country to cross to reach

the hills adjoining Double Moun-
tain, their immediate destination.

Three or four well-defined migration

trails lead across the low country.

On June 7, 1940, a band of about

64 sheep, both ewes and rams, crossed

from Sanctuary Canyon to the low

hills adjoining Double Mountain.

They started crossing about 2 p. m.,

and did not arrive at the hills until

5:30 p. m. Most of the way the sheep

traveled in a compact group, stop-

ping frequently to look ahead.

Through tall willows and scattered

spruce woods they walked in single

file. Just before reaching the first

hills they fed for about 15 minutes

on the flats at their base. They prob-

ably were all hungry and came upon

some choice food. When they

emerged from the woods to the open

hills they were strung out consider-

ably and galloped up the slope in

high spirits, seeming relieved to have

made the crossing.

On July 27, 1939, eight sheep made
a belated migration from Sanctuary

Canyon to the hills north of Double

Mountain. From these hills I saw a

group consisting of two old ewes,

two lambs, and two yearlings, one 2

year-old ram, and a young ewe

coming across the flats, alternately

galloping and trotting, and occa-

sionally stopping briefly to look both

ahead and behind. I lost sight of

them as they approached the hills to

one side of me but presently I saw

them cross a creek and climb a long

slope to the south. They disappeared

over the top but in a few minutes all

eight sheep reappeared in precipi-

tous flight and galloped down the

slope with miraculous speed and

abandon. The lambs kept up with

the others. They passed within 30

feet of the place where I crouched in

the willows so I could see clearly

how they panted hard with open

mouths. They climbed a slope north

of me and stood above some clifTs

surveying the terrain they had

crossed. No pursuer was seen but it

appeared they had been badly fright-

ened. Later they regained their com-

posure and fed and rested.

When sheep cross a valley they

often follow7 an old rocky stream bed

even though the travel would be

much easier on the sod beside the

stream. They probably have an

instinctive feeling of safety when

traveling among boulders even on

level terrain since such terrain re-

sembles the cliffs where they are

safe. This instinct for seeking the

boulder-strewn country on the level
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would serve a good purpose if such

areas were extensive enough so that

an enemy could not follow on firm

smooth sod close by, as they can

along the stream beds. On one

occasion two ewes which were cap-

tured by wolves might have escaped

if they had not followed a rocky

stream while the wolves ran on the

firm sod alongside the rocks.

In migrating along ridges where

there are cliffs the sheep move lei-

surely, frequently stopping in places

for a day or longer to feed. Some-

times they may remain on a moun-

tain along the way for a week or

more. A band of about 100 ewes and

lambs fed on Igloo Mountain for a

week before continuing their mi-

Figure 22: Looking southward up Igloo

Creek to Sable Pass, a much-used caribou

migration route. The mountains in the

foreground are grazed by sheep the year

around. The distant ridges are spurs of

the Alaska Range. The highway can be

seen along Igloo Creek (lower left).

[May 17, 193%]

gration. They moved slowly around

the mountain in their feeding, some

days going only 300 or 400 yards.

Sometimes a band will retrace its

steps a half mile or so before going

forward again. The movements in

both spring and fall are similar,

although the fall migration may at

times be hurried a little by snow.

However, the sheep frequently begin

their fall movements before the com-

ing of heavy snows. Single animals, or
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bands containing up to 100, may be

seen in migration.

The causes of migration are diffi-

cult to determine. Vegetation influ-

ences migration at least to the extent

that it must be satisfactory on the

range sought by the sheep. Grazing

animals will often follow the snow

line in spring as though they were

seeking the tender new vegetation.

This may be partly a cause-and-eflect

relationship, but, at least in part, it

may be purely an incidental correla-

tion; in following the snow line the

animals may simply be driven by an

urge to return to a remembered sum-

mer habitat, and not necessarily

because of the seasonal stage of the

plant growth. In Mount McKinley

National Park it was not at all

evident that the sheep were following

very closely the appearance of new

vegetation. Near the glaciers, where

some of the sheep go, it is true the

plant growth is much later than on

parts of the winter range, but in

many cases the growth stages of

vegetation on winter and summer

habitats are quite similar. On north

slopes, especially, the growth on

winter range is late and is green and

succulent all summer. Indeed, in

some respects the food on winter

range seems better than on purely

summer range. On winter range there

is more grass and a greater variety

and abundance of plant species. On
the other hand, many of the species

that are especially attractive to the

white sheep occur on the purely

summer ranges in quantity that is

ample for their needs. If the migra-

tion were a complete one from winter

to purely summer range, with no

exceptions, one might conclude that

the summer range was preferred and

was not utilized in winter because of

deep snows. This may still be true to

some extent. A detailed study of the

vegetation over all the ranges might

reveal some interesting correlations.

We may assume that migratory

habits had a beginning in the racial

history of a species. At such an early

period the sheep may have remained

on the remote summer ranges until

driven out by snow. Then, after such

a movement had become habitual

and more or less punctual, it is

reasonable to assume that their fall

migration might anticipate the com-

ing of the snow. Or, the inception of

the fal] movement may be due to the

deterioration of vegetation (by ripen-

ing and drying) on the purely sum-

mer range, for the sheep usually

begin to move before the snow drives

them out.

Insects are often stressed as a

factor causing migration of big game

and no doubt do at times influence

local movements. Occasionally flies

annoyed the sheep and caused them

to seek the shade of cliffs, but

usually the flies were not much in

evidence, probably because of the

cool breezes on the ridges. Since

insects are relatively scarce on purely

summer and winter ranges, it seems

unlikely that any difference in their

incidence would be sufficient to cause

migratory movements. As suggested

above, the insects might cause local

movements such as from one side
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of a ridge to the other or from the

sunshine into the shade.

One factor which may be of im-

portance in explaining the migra-

tions is the natural tendency of

animals to wander. Let loose some

horses and they will wander widely

in their grazing. In any area the

sheep wander about considerably

over a period of days. Repeated

wandering movements to certain

localities may in time have estab-

lished definite migration habits. In

other words, the sheep may migrate

simply because they like to travel.

The factors originally causing the

movements of sheep may have dis-

appeared, so that the animals may
now be migratory largely because of

habit which has no present-day use.

When the population was excessively

large, as it was in the late 1920's and

often has been in the past, the sheep

may have moved from an overgrazed

winter range to the fresh pastures

unavailable in winter. Now that

there is no need for fresh pastures, the

sheep may continue their treks because

of a habit handed down to them.

The causes motivating sheep mi-

gration require more study and care-

ful interpretation before any con-

clusions can be reached.

Figure 23: Excellent all-year Dall sheep

range along East Fork River. \July 15,

1940.]
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Food Habits

The general pattern of the food

habits of the sheep was established by

observing their feeding, examining

the vegetation where they had fed,

Table 3.

—

Results offood analyses of 75
Dall sheep stomachs collected in Mount
McKinley National Park, from animals

that succumbed in autumn, winter, and

early spring

Plant species

Grass and sedge

Equisetum arvense

Blueberry, Vaccinium

uliginosum

Willow, Salix spp

Sage, Artemisia hookeri-

ana

Cranberry, Vaccinium vi-

tis-idaea minus.

Crowberry, Empetrum
nigrum

Dwarf willow, Salix retic-

ulata _ _

Lapland Rose-bay, Rho-

dodendron lapponicum

Loco, Oxytropis spp

Labrador tea, Ledum sp

Dwarf Arctic birch. Re-

tula nana

Mountain avens, Dryas

spp

Lichen, Cladonia sp

Saxifrage, Sarifraga tricus-

pidata

M oss

Alpine azalea, Loiseleuria

sp

Cinquefoil, Rot ent ilia fru-

ticosa

Leaf lichen

Alder. .Unas fruticosa

Bearberry, Arcfostaphylos

uva-ursi

Aster, Aster spp

1'ijrola sp

Num-
ber of

stom-
achs in

which
item
oc-

curred

75

4

8

63

20

30

14

2

1

7

3

10

4

13

2

Percentages

Aver-
age

volume

81.5

48.0

14.9

10.2

5.4

4.6

2.7

1.0

1.0

.8

.6

.5

.4

. 12

.08

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Maxi-
mum
volume

100

96

60

75

35

70

30

2

1.0

5.0

1.0

1.0

3.0

.5

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Trace

following their tracks in the snow, and

examining stomach contents. A de-

tailed study of the summer food

habits was not made so that no doubt

many minor food items are not here

recorded. It was of interest to find

that, although the main food con-

sisted of grasses and sedges, consid-

erable browse was eaten.

Winter Food Habits

Much of the information on the

winter food habits was secured from

the analysis of the stomach contents

of sheep which had died on the range.

The stomach contents of 75 sheep

were analyzed. Of these, 54 had died

in winter when no green grass was

available, and 21 had died during the

fall and spring, when a small amount

of green grass was to be obtained.

Since the only essential difference

between the two series is the presence

of some green grass in one of them,

they have been combined in Table 3,

page 76. Seventeen of the stomachs

were from rams, 26 from ewes, 2 from

lambs, 5 from yearlings, and 25 were

undetermined.

Since most of the sheep from which

these stomachs came were old or dis-

eased it is possible that the contents

are not entirely representative of the

entire population. Healthy sheep

mi^ht wander down in the bottoms

more to feed on willow or sage, and

weak animals probably would not

move about a great deal in search of

variety. However, the series of stom-

achs probably gives a fairly good

picture of the winter food habits.

An annotated list of the foods
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known to be eaten by the sheep in

winter follows:

Grasses and Sedges.—The principal

winter food of the mountain sheep

consists of grasses and sedges. Every

stomach contained some grass, and

the average amount present was

81.5 percent.

In the middle of September, when

the ground was covered with 14

inches of snow, and again in October

after a heavy snowfall, I noted, in

following trails, that the sheep were

feeding extensively on the seed heads

of Calamagrostis canadensis, C. langs-

dorfi, Festuca rubra, Agropyron lati-

glume, and Trisetum spicatum. Heads

of other grasses are perhaps also

eaten. Such feed must be very

nourishing. Considerable amounts

Figure 24: Igloo Creek is in the fore-

ground; the far mountains are on the

other side of Teklanika River. Sheep

frequently descend to the creek bottom

to feed on the willows. The spruce in

the middle distance is at timber line on

Igloo Creek. [September 1939.]

of dry grasses were eaten by early

October.

There is a good growth of grass

and sedge on the winter range, and

since the wind generally blows the

snow off the exposed ridges, usually

these foods are readily available.

On the high ridges species of Poa and

Festuca form much of the grass cover.

Along with these highly palatable

grasses there is a much-utilized short

sedge (Carex hepburnii) which grows

in solid stands.
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Willow.—Willows (Salix spp.), both

the tall and dwarf types, are eaten at

all seasons. They were present in 63

stomachs and the average percent-

age in these was 10.2. The largest

percentage found in any stomach

was 75. The species of willow are not

listed separately except in the case

of one of the dwarf willows (Salix

reticulata) which was noted in two

stomachs. Some willows may be

somewhat more palatable than others

but several species among both the

tall and dwarf varieties are highly

relished.

Figure 25: The ewe and ram are on one

of the exposed grassy ridges which are

grazed closely in winter. [Polychrome

Pass, May 17, 1939.]

Dwarf willows are widely distrib-

uted over the ridges, and the tall

willows grow along the streams and

in swales between the spur ridges,

sometimes far up the slopes where

the sheep can feed upon them with-

out too much danger from wolves.

Often in October and November
sheep descended to creek bottoms to

feed on willows. They also fed

extensively on those growing in the

swales between the ridges. Here

in the fall they waded through 14

inches of snow in search of willow

leaves that were still green. Dried

leaves were also eaten at this time.

Along with the leaves, twigs up to a

quarter of an inch in diameter were

eaten. Generally the leaves are

picked off the sides of the twigs,

sometimes down the twig a foot or

v**.-
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two. Because willow is eaten so

much during the early winter, I

expected a higher representation in

the winter stomachs, but as the

snow deepens in the swales, willow

probably is not so readily available.

Horsetail.—Although horsetail

(Equisetum arvense) was found in only

four stomachs, it is nevertheless

highly relished. The species is found

in swales and wet spots, and some-

times in good stands quite high up

the slopes. Because of its occurrence

in swales it is probably not readily

available in winter because of snow.

At East Fork at the base of the ridges

there is an extensive stand which had

been closely cropped in the spring of

1941. There were many sheep drop-

Figure 26: Ewes feeding in about 1

4

inches of snow. They pawed readily

down to grass but fed mostly on the

leaves and twigs of willows and grass

heads protruding above the snow.

[Igloo Creek, September 19, 1939.]

pings on the area. In the fall after

the snow appeared several places

were noted where sheep had pawed

for it through the snow. Two ewes

killed by wolves on October 5, 1939,

had been feeding in a swale on this

plant when surprised. Their stom-

achs contained almost 100 percent

Equisetum.

Sage.—There are at least three

species of sage which are highly

palatable. Artemisia arctica and A.

frigida occur scatteringly and weie

nowhere found to be abundant.
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These sages are probably eaten in

winter although none was recog-

nized in the stomach contents. In

late fall they were found much eaten.

The tall herbaceous sage, Artemisia

hookmana, is highly palatable at all

times. It is most abundant along

streams and reaches far up the slopes

in the draws between ridges. It often

grows in dense clumps. In September

and October, when the leaves and

stems were dry, the sheep frequently

fed on this herbaceous sage in the

creek bottoms. Tracks at Big Creek

Figure 27: A swale, between lateral

ridges of Igloo Mountain, where sheep

often fed in the fall on the willow which

protruded through the snow. [Septem-

ber 19, 1939.]

showed that a band had crossed the

creek and fed on a sage patch near

the mouth of a ravine. In the high

draws at East Fork this sage was

uniformly closely browsed by spring.

It was found in 20 of the stomachs

and averaged 5.4 percent of the con-

tents. The greatest amount of it

found in a stomach was 35 percent

of the contents.

Cranberry.-—Cranberry (Vaccinium

vitis-idaea minus) is an abundant

evergreen widely distributed over

the hills. Although eaten in only

small quantities, it apparently is

frequently sampled. It was found in

30 stomachs. Usually only a trace

was noted, but in one stomach it

made up 70 percent of the contents.

9*Jtt>
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In October, when a variety of food

was available, the sheep were several

times observed feeding on cran-

berry.

Blueberry.—Blueberry ( Vaccinium

uliginosam) was found in eight stom-

achs, making up 60, 40, and 15

percent of the contents of three of

them, and 1 percent of the contents

in each of five others. The berries,

leaves, and twigs were eaten, but

the berries were especially sought.

The stomach of a lamb which was

killed on October 4, 1939, contained

40 percent blueberries. On that date

a band had been feeding extensively

on blueberries. On October 7 and 12

it was again noted that sheep had

fed heavily on them. Some of the

berries had been picked up from the

ground. The deterioration of the

berries as the season advances, and

their reduced availability because

of snow, probably is the explanation

for the relatively few stomachs

containing blueberry in the winter.

Crowberry.— Crowberry {Empetrum

nigrum) was present in 14 stomachs,

making up 30 percent of the contents

of one stomach, but on the average

comprising 2.7 percent of the con-

tents. The twigs and leaves of this

evergreen were found in the stom-

achs, but very likely the berries were

also eaten. It was found browsed in

early October. Perhaps it would be

eaten more extensively if it were

more abundant on high ridges and

grew taller. Crowberry is most
plentiful on the lower slopes.

Mountain Avens.—Mountain avens

{Dryas spp.) was found in 19 stom-

achs, averaging 0.4 percent of the

contents. There are about five species

of dryas in the park. Some grow

mainly on the old river bars where

they form extensive mats, while

others are found on the ridges. The

principal cover of many slopes is

dryas, consequently these slopes are

poor winter range for sheep. Because

it is much eaten in summer it has

sometimes been referred to as an

important winter food. However, in

winter it becomes dry and brittle

and loses much of its palatability.

Loco.—Loco (Oxytropis) was found

in seven stomachs. Some species were

highly relished in the fall while the

leaves were still green. The remains

found in the stomach contents con-

sisted of the basal part of the plant

nipped off at the root. Dry leaves

may have been present in other

stomachs and escaped detection.

Hedysarum.—Both Hedysarum ameri-

canum and H. mackenzi are highly

relished in the fall but none was

found in the stomachs. The seed pods

were often noted eaten in September.

Dwarf Birch.—Dwarf Arctic birch

(Betula nana) was found in only two

stomachs. The leaves and fine twigs

of dwarf birch were noted eaten in

late September. It is not readily

available on the high ridges.

The following species were found

in the stomachs in small quantities:

Saxifraga tricuspidata, Ledum groen-

landicum, Loiseleuria procumbens, Po-

tentilla fruticosa, Rhododendron lapponi-

cum, Alnus fruticosa, Arctostaphylus uva-

ursi, Aster sp., Cladonia sp., leaf lichen

sp., and moss.

THE WOLVES OF MOUNT McKINLEY + 81



The following species were found

eaten in late fall: Heracleum lanatum

(seed heads and leaves), Delphinium

sp. (when dry), Shepherdia canadensis

(mainly berries), and Mertensia sp.

Summer Food Habits

In summer, as in winter, the prin-

cipal food of the sheep consists of

grasses, sedges, and willows. How-
ever, at this season much Dryas is

also eaten, and a variety of other

species are eaten in small amounts.

Frequently sheep were seen feeding

on the leaves of willow. For example,

on June 11, 1940, 36 sheep fed

steadily on two species of willow for

40 minutes, and on June 20, 1940, a

band fed for a half hour on willows.

On some of the higher slopes where

the shrubby willows are absent

there is an abundance of dwarf

willows only a few inches high which

are grazed extensively. Some species

of Oxytropis and Hedysarum are much
sought. The leaves and flowers of

herbaceous cinquefoil, Aconitum sp.,

Campanula lasiocarpa, Arnica, and Coni-

oselinum were eaten.

The contents of one stomach,

that of a 2-year-old ewe that died

on June 8 as a result of a snag injury,

were available for analysis. The fol-

lowing determinations were made:

green grass, 85 percent; willow, 14

percent; Oxytropis sp., trace; Pyrola

sp., trace; and Salix reticulata, trace.

Mineral Licks

Sheep were often seen at licks, and

well-defined trails led to some of

them. A lick on Ewe Creek was

much used, and two in Teklanika

Canyon, similar to the preceding,

were used extensively. On East Fork

the sheep visited a lick on the side of

the slope where water seeped out.

The mud in this lick was black,

while in some of the others the ma-

terial was gray. On Double Moun-
tain a lick was used by both sheep

and caribou. On Toklat River two

licks were also found in use.

Above the Ewe Creek lick many
sheep droppings were found which

were made up entirely of clay, so it

is evident that considerable quanti-

ties of the earth are eaten at times.

Dixon (1938, p. 223) had samples

of the Ewe Creek lick analyzed by

Dr. G. L. Foster of the Division of

Eiochemistry, University of Cali-

fornia. He reported that calcium

and iron phosphate were the two

minerals present in the lick which

would be soluble in digestive fluids.

Insoluble substances, chiefly mag-

nesia and silicates, were also present.

Carrying Capacity of the

Winter Range

After observing so many over-

grazed big-game ranges in the States

it was a pleasant experience to find

the sheep range in Mount McKinley

National Park not overutilized. By

spring the grasses on the more acces-

sible ledges are closely grazed but

they are not harmed even in these

places where grazing is concentrated.

Willows are not now overutilized, al-

though in years past, when sheep were

more abundant, patches on the ridges

were killed off by overbrowsing.
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There are now from 1,000 to 1,500

sheep using the winter range which

comprises an area of between 200

and 250 square miles. But of course

not all of this area is a source of food.

Many cliffs and rock slides support

little growth; the vegetation on many
slopes, ravines, and stream bottoms

is deeply covered with snow; and

extensive areas have a cover which is

mainly Dryas, thus furnishing little

winter grazing. Hence, without an

extensive survey of cover types, it

would be difficult to determine the

amount of range actually available to

the sheep in winter, and this amount

would fluctuate from year to year

because of varying snow conditions.

The carrying capacity of the

winter range is several times the

number of sheep now present in the

park. As will be discussed later in

detail, it is the wolf, rather than the

food supply, that appears to be the

chief factor limiting the size of the

sheep population. The wolf reduces

the size of the sheep range by con-

fining sheep to the more rugged

country where they are less vulner-

able to wolf attack than elsewhere.

In the rugged country, the wolf preys

on the sheep sufficiently to keep them

Figure 28: Cathedral Mountain in fore-

ground; south extension of Double
Mountain on center sky line. Dryas

predominates on so many slopes that

Cathedral Mountain is a rather poor
winter range for Dall sheep. [September

1939.]
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below the carrying capacity of the

range as determined by food supply.

Thus the present sheep numbers

apparently are dependent on the

extent of cliff protection and the

degree of wolf pressure.

Disease and Parasites

Actinomycosis

From an examination of the skulls,

it is obvious that the sheep are sub-

ject to two diseases, common among
big game animals, which are known

as actinomycosis and necrotic stoma-

titis. These ailments are described

in detail on p. 117. Much of our

information on necrotic stomatitis

was secured among the elk in Jackson

Hole, Wyo., where it was also found

among the deer, bighorns, and

moose. In the case of elk, many
calves are subject to it. Death

among them is often rapid, occurring

before the lesions have affected the

bone tissue. Many older animals

which have recovered are often left

with serious dental deformities or loss

of teeth. The annual loss among the

elk due to necrotic stomatitis appar-

ently becomes more severe during

years of food scarcity. The data avail-

able indicate that the Dall sheep may
be affected by this disease in a man-

ner similar to the elk. The annual

loss due to this disease is not extensive.

Lungworm

In the lungs of a yearling collected

April 24, 1939, and examined by Dr.

Frans Goble, numerous eggs, larvae,

and adults of a nematode were found

which apparently belonged to the

genus Protostrongylus or a close ally.

(Goble and Murie, 1942.) This is the

first record of lungworm in the Dall

sheep, but the parasite is probably

common among them. Lack of previ-

ous records is probably due to lack of

material for examination. Lungworms
might affect the health of some ani-

mals, but no data on this were se-

cured. Coughing, so prevalent in the

sheep in Yellowstone National Park

and Jackson Hole, Wyo., was not

observed.

Scabies

No animals were seen which showed

any evidence in the appearance of the

coat that scabies existed among them.

No mites were found in patches of

hide examined. Scabies is quite prev-

alent among some of the Rocky

Mountain bighorns.

A Sick Lamb

About the middle of June 1940, a

sick lamb with its mother was seen

by a ranger at a tributary of Igloo

Creek on the east side of Sable Pass.

The lamb was too weak to walk, and

saliva drooled from its mouth. It was

carried to the creek where it was seen

the following day, unable to rise.

When I learned about the incident

the lamb was gone.

Lamb Dies in Captivity

In April 1929, three weak ewes

were rescued from starvation. Two
lived and gave birth to lambs at Park

Headquarters. One of the lambs did

very well, but the other died on the
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second day after it was born. When
it was discovered that the ewe had no

milk it was too late to save the lamb.

Possibly this type of tragedy accounts

for the loss of some lambs at birth in

the wild, especially after hard winters.

Insects Sometimes Annoy Sheep

On a few occasions flies were

observed annoying the sheep con-

siderably. On July 26, 1940, among

the rock chimneys near Sable Pass

all the sheep had sought the shade

to avoid the large flies which were

attacking them. Sheep out in the sun,

where they had moved when I

disturbed them, were much troubled

by these pests. In desperation they

would hurry to the shade of a rock.

A ewe climbing a long slope opposite

me was much bothered by flies, and

stopped in the shade of the first

cliffs she reached. An old ram lying

in the shade was directly in the route

I planned to follow to climb out of

some rough cliffs into which I had

descended. He moved off at my
close approach, but when the flies

attacked him in the sun he suddenly

hurried back to the shade near me.

As I approached him he faced me
and looked as though he might

hold the passage at all costs.

On July 19, 1939, I saw a ewe

stamping her foot and watching an

insect buzzing around her. She

dashed rapidly away, then stood per-

fectly still, apparently waiting to see

if the fly had followed. Three times

I saw this performance, in which the

sheep behaved much like a caribou

when attacked by a botfly.

As a rule the sheep did not seem

to be greatly bothered by flies. On
the high ridges there is generally

enough breeze to greatly minimize

this annoyance.

Mosquitoes are said to have at-

tacked some captive sheep at Park

Headquarters, but it is not probable

that they are of much significance in

the sheep hills, where they usually

are not plentiful.

Accidents

In 1939 a number of crippled

animals were observed. Strangely, no

cripples were seen the following two

summers except one which had been

snagged and was found dead. This

difference was due in part to the

greater time spent among the sheep

in 1939, and possibly, in part, to

lighter wolf pressure on the sheep in

1939. The animals injured will be

enumerated in order to give an idea

of some of the accidents to which

sheep are subjected and to show that

there is a certain percentage of ob-

viously vulnerable animals, and some

accidental casualties.

A lone yearling was found near the

road on April 24, 1939, and it was

so weak it could barely rise. When it

did get to its feet it stumbled toward

me (probably because I was between

it and the rocks) and fell at my feet.

The hoof of one forefoot was elon-

gated, showing that it had not been

used for a long time. One rib was

broken and the area around it

festered and bloodshot. Other spots

showing serious suppuration were the

injured foot and the knee, and two
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Figure 29: A yearling sheep, whose right

foreleg had been injured, apparently by

a fall. The foot had been so little used

that the hoof had grown long. [Poly-

chrome Pass, April 24, 1939>]

spots along the spinal column. There

was a sore on each side of the upper

palate and sores around the lips.

The bruises and broken rib suggested

that the yearling had fallen in the

rocks.

On May 13, 1939, a ram about 5

years old had a decided limp on a

foreleg.

On June 18, 1939, a young ram on

the east side of Cathedral Mountain

was lame in a foreleg. When the

animal fed, it either held this lame

leg off the ground or rested on the

knee.

» * -J* •' *

«-"* "* •.***.* ""* j-

A ram about 6 years old, observed

at East Fork on June 27, 1939, had a

horn which, instead of curving out-

ward, curved toward the neck so that

in time, as it grew longer, it might

gouge into the top of the neck.

On July 26, 1 939, a lamb was noted

at the head of East Fork River which

had a seriously lame foreleg.

On Big Creek on August 16, 1939,

Emmett Edwards saw a lamb with a

severe limp in a foreleg. On August

1 8 he saw a ewe with a large raw spot

on the right ham which appeared to

be the result of a severe bruise.

On September 11, 1939, a lamb was

seen on Polychrome Pass with a long

deep gash across the rear of one ham.
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The hair around the wound was red

from recent bleeding. The cut ap-

peared to have been made by a rock.

Possibly the lamb had fallen.

On September 12, 1939, on Igloo

Creek, a lamb carried a crippled

foreleg, not using it at all.

On September 20, 1939, I noted an

occasional drop of blood in the tracks

of some sheep which had been feed-

ing in the snow. Nothing serious,

but it indicates that the feet may be-

come quite sore in crusted snow.

On September 29, 1939, a yearling

was seen with a decided limp in a

foreleg. A ewe in the same band was

soiled from the tail to the ankle. In

the distance it appeared to be dried

blood, but of this I could not be

certain. It may have been due to

diarrhea.

On June 8, 1940, a 2-year-old ewe

was found dead at Igloo Creek on a

low slope. A snag had penetrated

the abdominal cavity and the small

intestine.

Some years ago a ranger found a

sheep at Igloo Creek which had died

from a fall incurred by slipping on a

glacier.

At least two instances of sheep fro-

zen in overflow on the rivers have

come to my attention.

In September 1928, five young

rams were found dead in Savage

Canyon. They had died from eating

dynamite.

In the Park Superintendent's re-

port for 1927 it is stated that a ranger

found the carcass of a sheep at Toklat

River. When found, the carcass was

fresh and there were no marks on it

except where birds had picked a hole

in the entrails. The tracks in the snow

showed that the animal had walked

off some glare ice a distance of 25

yards and had dropped dead. The

suggestion is made that it may have

slipped on the ice and hurt itself

internally.

The Menace of Deep Snow

The deep snows of the winters of

1928-29 and 1931-32 took a heavy

toll of the sheep. Apparently in

some cases entire bands, in crossing

from one mountain to another,

became exhausted in the valleys and

died en masse. There is no detailed

report on the situation but it is

stated that bunches of sheep were

found dead with no indication that

they had been killed by wolves.

Some of the sheep were no doubt

later fed upon by wolves and foxes,

making it impossible to know whether

the animals had starved or been

killed. Many of the sheep killed by

wolves during these two hard winters

were no doubt first weakened by

snow conditions. Perhaps most of

these sheep were doomed, but it is

possible that some of those killed by

wolves might have survived the

severe weather.

In April 1927, one of the rangers

found a ram and ewe in a weakened

condition in the deep snow at Sable

Pass. The ewe was brought to Head-

quarters but died a few days later.

The ram was found dead when the

spot was again visited.

In February 1929, when the snow

was unusually deep, two rams were
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seen to jump on a drift of loose

snow and sink completely out of

sight. In such a circumstance they

would be quite helpless if a predator

were near.

In April 1929, three ewes and three

rams were rescued at Igloo Creek in

a weak condition due to deep snows.

One of the ewes was too far gone and

died in a few days. After the sheep

had been kept a while at Igloo and

regained some strength they were

taken to Headquarters. They were

later moved to the University of

Alaska where they were kept for

several years.

Ranger John Rumohr stated that

in the spring of 1932 when the snows

were deep he had seen 30 old rams

on the low banks bordering East

Fork River south of the road. Later

he found five of them dead, un-

touched by any animal.

The deep snows have played an

important role in the control of the

sheep population. Probably the larger

the population the more drastically

are the sheep affected. A large popu-

lation quickly devours the food avail-

able on ridge tops and they must

all go down to the deeper snow in

search of food. A smaller number

might find sufficient food on the ridge

tops to pull them through a severe

winter. This is an example of one of

the regulatory devices of Nature.

The Rut

Observations on the rutting of the

mountain sheep were limited because

during much of the rutting period I

was checking on wolf movements

along the north boundary, and snow

made it difficult to cover much terri-

tory. The time of the beginning and

ending of the rut was not learned.

The rutting was probably early be-

cause the following spring the lamb-

ing period was early.

On November 15, 1940, I noted

that the rut was in progress. On
Polychrome Pass one old ram and 2

younger rams were with 5 ewes, and

another old ram was very active

rounding up a flock of 5 ewes. The
following day considerable rutting

activity was noted on East Fork

River. A large ram herding 4 ewes

walked a short distance to a large

ram in possession of 4 other ewes.

After standing around about 10

minutes he returned to his own
harem just over the rise. One old

ram had 7 ewes, and another was

lying near a single ewe. Eleven large

rams, 3 young rams, and 12 ewes

were scattered over a small area ob-

served. Some of the rams were not

in possession of any ewes at the time.

Sheldon (1930) in 1907 found

active rutting from about the middle

of November to the middle of De-

cember. He noted several encounters

between rams, and makes the follow-

ing comments on the rut (p. 240):

"Friendly rams remained among the

ewes, serving them indifferently. The

fights always occurred when stranger

rams attempted to enter the bands.

At times new rams intruded among

the ewes and shared their privileges

without apparent objection on the

part of rams already with the band."

The rutting activities of the white
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sheep are apparently very similar to

those of the Rocky Mountain big-

horn. One ram may serve a number

of females and two or more rams

may serve the same one. The ewes

come in heat over a period of about

a month, but judging from the lamb-

ing time it appears that most ewes

come in heat during a two-week

period.

Gestation Period

In 1907 Sheldon (1930) observed

the sheep actively rutting in the

latter half of November and early

December. How late in December

active rutting took place is not known

because Sheldon's observation of the

sheep was interrupted by trips after

moose. The following spring he ob-

served the first lamb on May 25. In

1 940 I observed sheep rutting in mid-

November but do not have data on

the duration of the rut. The first

lamb the following spring was seen

on May 8. The gestation period

seems to be between 5% and 6

months.

Lambs
Precocity

Lambs a day or two old, so small

that they can walk erect under their

mothers, clamber up cliffs so precip-

itous that even the mothers can

scarcely find footing. Not only can

the lambs climb but they possess

unexpected endurance. Frequently

very young lambs were seen hurry-

ing after their mothers from near

the base of a mountain to its very

top without resting.

The travels of a captive lamb

illustrate the endurance they possess.

On May 13, 1928, a ranger brought

to his cabin a lamb only a few hours

old. It soon became a pet and

amused itself by leaping about on

the chairs and beds. It followed him

and his cabin mate around all day

and showed no desire to join the

other sheep that were sometimes in

view. It was raised with a bottle, on

powdered milk. When only 2){

weeks old it followed the men for

30 miles over rough ground and

through glacial streams. When a

month old it became wet in a

glacial stream when overheated and

died of "pneumonia."

It surprised me when I first

observed the speed of the lambs on

relatively smooth slopes. On Mav
28, 1939, when most lambs were a

little less than 2 weeks old, I came

suddenly upon six or seven ewes

and their lambs. My nearness gave

them quite a fright, causing them to

flee full speed down a gentle slope

to the bottom of a draw and up the

other side. Although the ewes gal-

loped at full speed, the lambs kept

up easily and at times two or three

of them even forged out ahead.

Upon reaching the bottom of the

ravine and starting up the other

side, the lambs seemed to have an

advantage and "flowed" smoothly

up the slope ahead of the ewes.

When the group finally stopped to

look around the lambs were as

fresh as ever, and seemed anxious

to make another run. This precocity

of the lambs is, of course, of great
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value in avoiding wolves and other

predators.

Ewe-Lamb Relationships

During the first week or two, ewes

that have lambs are especially wary.

When approached, they hurry off

with their lambs, often crossing over

to another ridge so as to leave a draw

between them and the intruder, or

else climb high into rough cliffs. Be-

fore the lambs are born these same

ewes might be rather tame, and as

the lambs become older they again

become tame.

Figure 30: Two ewes with their lambs
which are only a few days old. As young
lambs remain close to their mothers,

eagles have little opportunity to attack

them successfully. [Polychrome Pass,

June 3, 1939.]

The lamb is not left lying alone as

are the young of deer, elk, and ante-

lope. It remains near its mother, pres-

sing so close to her at times when
traveling that it may be almost under

her. When resting, the young lamb

usually lies against the mother or only

a few feet away. This habit of remain-

ing close to the mother is of high pro-

tective value should eagles attack.

When the lambs are young, several

mothers often congregate in rough

cliffs. In such places a few of the ewes

may remain with the lambs and the

others go out 300 or 400 yards to feed

on the gentler slopes. On May 26,

1939, 13 lambs were seen frisking

about on some cliffs on a rocky dike

on East Fork. With the lambs were

6 ewes—3 lying down just above the

group, and 3 standing in their midst.

While I watched, one of the ewes
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moved off 1 50 yards and commenced

to feed. A lamb followed her 10 yards,

then dashed back to the others. One
lamb ventured out alone 20 yards

and a ewe at once became alert and

moved four or five steps in its direc-

tion, whereupon the lamb hastened

back to the group. Four ewes were

feeding on a slope about 250 yards

away from the cliffs. Occasionally

one of them would look toward the

lamb assemblage. From a point about

a quarter of a mile away three ewes

stopped feeding and came galloping

across the face of a shale slope, calling

loudly as they came. When they were

still about 100 yards away two lambs

galloped forth, eachjoining its mother

and nursing at once. The third ewe

did not have such an alert or hungry

lamb, for she smelled of five lambs in

the top group, then walked briskly

down to the rest of the lambs 15 yards

below where she found her lamb, who
belatedly came forth to nurse.

On June 5, 1939, there were 22

lambs on this outcrop of cliffs and

an equal number of ewes were seen,

but some of the ewes were feeding 200

or 300 yards away. One lamb on this

Figure 31: Ewes with lambs frequently

congregate on rugged cliffs when the

lambs are young. When they go off to

feed, some ewes leave their lambs in the

care of other females. [Polychrome Pass,

May 1939.]
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Figure 32: A ewe and her lamb in the fall

of the year. [Polychrome Pass, September

7, 1939.]

occasion ran out about 60 yards to

meet its mother and to nurse.

On July 12. 1939. a band of 52

ewes, lambs, and yearlings were feed-

ins: on some rather gentle slopes of

Cathedral Mountain. The mothers

frequently moved off 100 or 200

yards from their lambs which re-

mained in a scattered group resting

on the slide rock. Five or six ewes at

different times stopped feeding and

called loudly. Each time, a lamb

would recognize the call of its mother

and gallop down to nurse, usually for

a minute or less. The sheep were

quite noisy at times, the ewes **ba-a-

ing" loudly, and the lambs answering

more softly.

The tendency for ewes with lambs

to bunch up is probably a natural

outcome of their all having the same

inclination to remain in the rougher

terrain. Later there is more inter-

mingling of the ewes with lambs and

those without lambs.

Lost Lambs

When a ewe leaves her lamb in a

group and goes off to feed she may
lose her lamb temporarily. On June

7, 1940. I climbed to a small group

of ewes and lambs which ran out of

sight when I neared them. I was

standing on the spot where they had

been, when a ewe. which I had

passed on the way up, approached

me calling. There was not much
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room on. the cliff where I stood so,

when the ewe was seven or eight

paces from me, I stepped to one

side to let her pass. She was evidently

perturbed at finding me where her

lamb had been, for she called loudly

and came toward me with lowered

head which she jerked threateningly

upward as though to hook me with

her sharp horns. After I had warded

her off with my tripod she stood for

a few moments calling, then hurried

in the general direction the others

had taken and no doubt soon found

her lamb, for the band had not

gone far.

On June 13, 1941, I spent some

time on Igloo Mountain observing

about 50 ewes and 30 lambs. At

first most of them were in a broad

Figure 33: A band of ewes, lambs, and

yearlings on Cathedral Mountain. Veg-

etation on the loose slide rock is dom-
inantly dryas. A wide variety of herbs

and some grass are also present. Note
how some of the lambs remain close to

their mothers. Others rested alone

while their mothers fed lower on the

slope. [July 12, 1939.}

grassy basin. One ewe nursed her

lamb, walked off 200 yards and fed

with another ewe for an hour, never

once looking toward the lamb. As I

climbed, a small group of ewes and

lambs, including the lamb of one of

the two feeding ewes, moved up-

ward, feeding higher and higher

until they were out of my view. When
the two ewes rejoined the main band,

which in the meantime had moved
200 or 300 yards to some cliffs, one
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of them found her Jamb at once but

the other was not so fortunate. Call-

ing continually, she searched through

the entire band, duplicating her

visits to some parts of it, but still with

no success. She finally recrossed a

gulch and climbed in the direction

taken by the little group with which

her lamb had gone. She showed good

sense, and no doubt soon found her

lamb. After the sheep had rested in

the cliffs for some time another ewe

suddenly commenced to call at short

intervals from a prominent point.

The ewe had called a long time when

two lambs came forth from a large

Figure 34: Ewe, lamb, and yearling plow
through a September snow. [Igloo Creek,

September 19, 1939. ]

crevice in a rock a short distance

away where they had been lying.

The ewe saw them emerge and

hurried to join them. One of them

was her lamb and it immediately

nursed.

Play

The lambs play a great deal,

romping with speed and agility.

Sometimes they butt each other,

coming together after a 2- or 3-foot

charge. Occasionally a ewe may play

with the lambs. Once one played

with three lambs, dashing after one,

then another. A lamb would leave

its mother, get chased, and rush

back again to its parent. Apparently

it was great fun.
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Weaning

Lambs begin to nibble grass when

they are a week or 10 days old, and

as the summer progresses they feed

more and more on green vegetation.

Some of the lambs continue nursing

well into the winter and I have seen

them when they were yearlings trying

to nurse. Sheldon (1930, p. 278)

reports lambs nursing in February.

Weaning is not an abrupt process. I

expect that long before nursing is

discontinued the lambs could get

along very well without this nourish-

ment. The lambs remain with the

mother a year and sometimes in the

case of female yearlings, another 6

months. It is not uncommon to see a

ewe, yearling, and lamb together

during the summer and fall. Often

yearlings, 2-year-olds, and other

youngish animals, along with barren

ewes, may be found traveling to-

gether. In the spring male yearlings

sometimes join the bands of rams.

Relation with Animals

of Minor Importance

Snow Buntings Compete for Food

On October 11, 1939, a flock of

about 100 snow buntings {Plectro-

phenax n. nivalis) in a high pass

were feeding on the heads of Calama-

grostis. A large patch had been quite

thoroughly threshed by the snow-

birds. Here was competition for

food between animals which we
would not expect to have much rela-

tion with one another. I had noticed

that the sheep had been feeding ex-

tensively on these same grass heads

which stuck up through the snow.

Calamagrostis is a very common grass,

so there is much of it available. But

it so happened that the particular

patch eaten by the snow buntings

was up high where it would be avail-

able to the sheep when deep snows

covered that growing lower down.

However, this competition is no

doubt extremely slight and is men-

tioned here only to show an unex-

pected relationship.

Wolverine and Sheep

The wolverine (Gulo hylaus) is

widely distributed in the mountains

in the park. In 1940 and 1941, after

a period of low numbers, it was re-

ported to be on the increase. It was

reported as abundant in 1927 and

1928, but I do not know when the

numbers became reduced. Wolverine

abundance may have been corre-

lated with the high sheep popula-

tion when much carrion was un-

doubtedly available. Several times I

found the scattered remnants of a

sheep carcass which had been in-

vestigated by a wolverine, but I have

no authentic data on the relation-

ship of the wolverine to the sheep.

One circumstance cited as evidence

that wolverines prey on sheep is that

the former are commonly found on

mountains near timber line where

mountain sheep range. However, it

should be added that wolverines

occupy a similar habitat in areas

where there are no sheep. The num-

ber killed by wolverines under any

circumstance is undoubtedlv small.
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Lynx and Sheep

During the period of this study the

lynx {Lynx canadensis canadensis) was

very scarce; not a single track was

noted.

In the winter of 1907-8, Sheldon

(1930) found two sheep which had

been killed by lynxes. One of the

victims was a 2-year-old ewe and the

other a ram, about 2 years old. In

each case, the predator had lain in

ambush, leaped from above to the

sheep's back, and had bitten the

sheep around the eyes.

Ordinarily the lynx feeds on snow-

shoe hares, but when the hares

become scarce during the ebb of

their cycle, the lynxes are left with-

out this usual food supply. Under

these conditions, they are forced to

seek other food. The fact that

hares were scarce in 1907-8 prob-

ably accounts for the lynxes hunting

sheep at that time. After the hares

disappear the lynxes also go into a

decline, so their predation on sheep

is only for a short time and probably

is never a serious factor.

In 1927 there was a big die-off in

the hare population. It is reported

that hares were unusually abundant

in the fore part of the summer but

that during August they became

extremely scarce. It is interesting to

note that in the Superintendent's re-

ports for 1927 and 1928 the lynx

was reported increasing. Possibly due

to the hare die-off, lynxes began to

wander about in search of food,

especially in the sheep hills, and so

were noticeable. After 1928 there is

no mention of lynx abundance, and

they have been scarce since that time.

Coyote and Sheep

The coyote, Canis latrans incolatus

Hall, was so scarce in the sheep hills

that there was no opportunity to

study its possible effect on the moun-

tain sheep population. I saw a coyote

on three occasions at Sable Pass,

and once near Teklanika Canyon.

These were the only coyotes seen dur-

ing the three summers and one

winter which I spent in the field. In

recent years they have been reported

somewhat common near the north-

east corner of the park where snow-

shoe hares have been present in

moderate numbers; and in the low

country north of the park a few are

reported by trappers.

The coyote frequently has been

listed as a destroyer of the Rocky

Mountain bighorn in the States, but

the few studies which have been made

indicate that the coyote is not a

serious enemy of these sheep. In

Yellowstone National Park I found

no evidence of coyote predation on

the bighorn, not even in summer

when lambs in some situations seemed

to be vulnerable to coyote attack,

and coyotes on these summer ranges

were common (Murie, 1941). Other

investigators in Yellowstone National

Park have not found evidence that

coyotes were a serious menace to

the mountain sheep. In Jackson

Hole, Wyo., coyotes were suspected

of destroying many lambs, but

investigations indicated that the
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lambs were dying of disease rather

than coyote predation (Honess and

Frost, 1942). In a study of a prosper-

ing bighorn herd in Colorado, where

coyotes are common in the sheep

area, known losses from coyotes were

small (Spencer, 1943).

The scarcity of coyotes in the sheep

hills in Mount McKinley National

Park may indicate that they cannot

find sufficient food there. Of course,

in the absence of the wolf, there would

be more weak sheep and carrion

available to them, and more coyotes

might then occupy the sheep hills.

For this food supply they probably

cannot compete with the wolf, since

they are a weaker predator in respect

to the sheep. It is possible that the

wolf tends to drive out the coyote by

attacking it, although both species

once occupied the same general terri-

tory in the States. I am inclined to

believe that the main reason that

the coyotes are not in the sheep hills

is that the staple rodent suppiy is

more abundant in the lower country.

Possibly coyote distribution is much
influenced by the distribution of

snowshoe hares also.

In 1932, when many sheep were

succumbing to the unusually severe

winter conditions and others were

weakened by them, it is reported that

some sheep were killed by coyotes.

Such predation on weakened animals

is not at all unlikely, but the infor-

mation at hand does not indicate

any consistent or serious predation

by coyotes on the mountain sheep

herds of Mount McKinley National

Park.

Golden Eagle and Sheep

Lambs Well Protected When Young.—
Charles Sheldon (1930, p. 33) writes

as follows concerning his observa-

tions on relationships between the

golden eagle (Aquila chrysaetos cana-

densis) and white sheep: "While

hunting sheep in the Yukon Territory

during the two previous years, and

also while in the Alaska Range that

summer, I observed the relations

between golden eagles and sheep, not

once noticing any antagonism be-

tween them—but only complete

indifference." On May 25, 1908,

Sheldon saw an eagle swooping at

some ewes and lambs and states that

it was the first time that he had seen

an eagle swoop at sheep or even

notice them. The ewes stood over

their lambs to protect them from

the eagle. On June 7, 1908, Sheldon

(1930, p. 382) reports seeing eagles

swooping at lambs but states that

no capture was made, and that

the ewes were very watchful when
the eagle was near. An eagle's nest

was nearby and near it Sheldon

found lamb remains. He shot the

eagle on the nest and found the

stomach filled with ground squirrel

remains. He concluded that it was

probably true that the eagles preyed

heavily on young lambs but that

they were seldom molested by them

after they were a month old. The
evidence to support his conclusions

that "it is undoubtedly true that

golden eagles take a heavy toll of

the newly born lambs" was his ob-

servation of some eagles swooping at
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ewes and lambs, and the lamb

remains found at the one nest. His

other experiences had caused him to

conclude that eagles did not molest

the sheep.

Joseph S. Dixon (1938) spent the

summers of 1926 and 1932 making

wildlife studies in Mount McKinley

National Park. In 1932 he made ob-

servations on four eagle nests but

found no fresh lamb remains in or

below them. However, it should be

taken into account that the lamb

crop that year was very poor, so

fewer lambs than usual were avail-

able to the eagles. Dixon (1938, p. 46)

draws the following conclusion con-

cerning eagle-sheep relationships:

"Our experience in the region both

in 1926 and in 1932 indicated that

during these two seasons lambs were

rarely taken by eagles, which were

found to live chiefly upon ground

squirrels and marmots."

Former Ranger Lee Swisher stated

that he had visited several eagle nests

but never found any lamb remains

at them.

I have observed eagles dive at

ewes and lambs, but such maneuvers

do not necessarily gage the degree of

eagle predation on lambs. Eagles

have also been observed swooping

low over grizzlies and wolves at times

when there was no intent of preda-

tion. Once an eagle dove at an adult

wolf which was standing near its den.

About a dozen times the eagle

swooped, barely avoiding the wolf

which each time jumped into the

air and snapped at it. The eagle

turned upward at the right moment
to avoid the leap, and apparently

was enjoying the game.

During the first few weeks the

lamb remains close to its mother. It

usually lies down beside her when
she is resting, follows her closely,

or lies down only a few feet away

while she feeds. In traveling, the

young lamb often presses close to its

mother's side, sometimes appearing

to be partially under her. The lamb

is near its mother except when left

with other lambs, usually on a cliff,

while she goes off a short distance to

feed. But at such times the group of

lambs is watched over by some of the

ewes. So, at the time when the lamb

would be most vulnerable to eagle

attack, it is generally well protected,

giving to the eagle little opportunity

to prey on it.

Figure 35: "Come on!"

7l
O.J-M
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After a few weeks the lambs move

about with more freedom and gam-

bol over the meadows in little

groups. Judging from their behavior,

they are not greatly worried about

eagles after 3 or 4 weeks. In late

June and early July I have seen

eagles fly low over lambs, separated

from their mothers, without attempt-

ing to strike and without alarming

them. Throughout the summer the

eagle may occasionally dip down-

ward at the sheep just as it does at

other animals. On September 10 an

eagle swooped low over two ewes

and a lamb, giving them quite a start.

It sailed close over them several times,

calling as it passed. But after the

first start the sheep seemed unafraid.

Few Lamb Remains Found at Nests.—
Upon examining the vicinity of

seven unoccupied eagle nests only

one lamb bone was found. It was a

skull which lay in slide rock some

distance below the nest.

At the 13 occupied nests examined

during the three summers, one old

leg bone of a lamb was found below

one nest and at another were the

remains of two recently eaten lambs.

The presence of two lambs at the

one nest may have indicated that

this particular pair of eagles was

more inclined to attack lambs than

were other eagles, or else were more

fortunate in finding unprotected

lambs, or possibly dead ones. One
eagle was seen feeding upon a lamb

which appeared to be about a week

old. At 11 of the 13 nests occupied

no lamb remains, old or recent, were

found.

It should be pointed out that in

some cases the eagle eggs do not

hatch until the lambs are 3 or 4 weeks

old and probably past the danger

period. In these instances possibly

lambs would not be taken to the

nest. However, they might be brought

to favorite perches near the nest

where some of them would have been

found if any significant number had

been consumed.

During the period that the eaglets

are at the nest the parent birds bring

to it twigs of birch, heather, or wil-

low, probably to cover debris accumu-

lating in it. In one nest an eagle had

brought several mats of shed sheep

hair, the presence of which could

easily have been misconstrued as

evidence of predation.

Eagle Pellets Contain Few Lamb

Remains.—During each of the three

summers spent on the study, sub-

stantial numbers of eagle pellets

were collected from perches and

nests in the lambing area. The

pellets give a fairly good index of the

food habits of the eagle during these

3 years. Of 632 pellets analyzed, only

6 (2 each year) contained remains

of lambs. This low incidence of

lamb in the eagle pellets strongly cor-

roborates the evidence from nest

examinations and general observa-

tions. The considerable information

available supports the conclusion

that only occasionally does an eagle

feed upon a lamb. Such lambs may
have been carrion or may have

been killed by the eagles. If killed,

they may have been healthy, weak,

or deserted. In any event, whatever
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eagle predation exists, it is apparent

that it would have no appreciable

effect on the mountain sheep pop-

ulation.

In two recent publications dealing

with the Rocky Mountain bighorn,

both of which have come to my atten-

tion since the above was written, no

evidence was found that eagles preyed

on bighorn. In a study of sheep in

Wyoming (Honess and Frost, 1942,

p. 56) the following statement on big-

horn-golden eagle relationships is

given: "To date no case of predation

by eagles has been seen by a Survey

member nor has one been reported

for the Crystal Creek area." These

eagles were living mainly on jack

rabbits and ground squirrels. In a

Colorado bighorn study (Spencer,

1943, p. 9) the following statement is

made: "The hunting and food habits

of the golden eagles in the Tarryall

Mountains were observed and studied

with a great deal of interest because

many people consider these birds re-

sponsible for considerable predation

on the bighorn sheep, especially the

lambs. During the entire period of

this study, not a single eagle was ob-

served to attack or molest the bighorn

sheep in any manner. The sheep were

not disturbed when eagles came close

to them, although the ewes were alert

even when a raven came close to the

lambing grounds." A study of the

food habits of eagles nesting close to

the lambing grounds showed that

they were feeding mainly on prairie

dogs. As many as seven prairie dogs

were observed in the nest at one

time.

Wolj and Sheep

Some of the information on the re-

lationships between sheep and wolves

that we should like to have would

take several years to gather. Ideally,

one should study the sheep in the ab-

sence of wolves for a few years, and

in the presence of them for a similar

length of time, and in several locali-

ties. What is not evident in one area

is often readily revealed in another.

But some data have been obtained

which reveal their method of hunting

mountain sheep, the sections of the

sheep population suffering the heavi-

est mortality from them, and the

lamb crop and its survival in the

presence of wolves.

Significant observations on the ac-

tions of these animals in Mount
McKinley National Park, and the

wolf's hunting methods (with a num-

ber of hunting incidents) are enumer-

ated below. This is followed by data

regarding the portion of the white

sheep population most subject to pre-

dation, based on examination of 829

sheep remains. Finally, consideration

is given to the lamb crop and the

question of its survival.

Reaction of Sheep to Wolves

A few incidents are here related

which do not involve hunting but

show how sheep and wolves some-

times behave when they meet.

On May 7, 1940, a scattered band

of sheep moved slowly from one ridge

to an adjoining one. The movement

was so definite and consistent that I

suspected the sheep were moving

100 + THE WOLVES OF MOUNT McKINLEY



away from danger. A little later I

peered into the draw below the ridge

first occupied by the sheep and saw a

black wolf investigating some cleanly

picked sheep bones. The sheep had

simply preferred to have a ridge be-

tween themselves and the wolf.

While eating breakfast at the Igloo

cabin on May 3, 1940, a wolf was

heard howling nearby. Stepping out-

side, we noticed three alert rams, each

on a pinnacle, peering intently below

them. They continued to watch for

some time, evidently keeping an eye

on the wolf we had heard. They

apparently felt safe where they were

even though the wolf was directly

below them.

On August 3, 1940, Dr. Ira N.

Gabrielson and I watched a black

wolf trot leisurely down a short draw

on the ridge opposite us and descend

the narrow stream bed bordered by

steep slopes. Two rams on the slope

below us watched the wolf, and when
it trotted out of their sight they

moved to a point where they could

again see it. Seven other rams graz-

ing a short distance from the two

paused but briefly to look. The wolf

stopped a few times to look up at the

rams, but continued on its way until

finally hidden by a ridge. The rams

and the wolf had shown a definite

interest in one another, but that was

all. The wolf probably examines all

sheep in the hope of discovering an

opportunity for a successful hunt, and

the sheep keep alert to the movements

of the wolf so as not to be taken by

surprise or at a disadvantage.

On June 29, 1941, about 60 ewes

and lambs on the south side of Sable

Mountain all moved up the slope 100

yards or more and stood with their

attention centered on the terrain be-

tween us. A search with the field

glasses revealed a gray wolf loping

westward between me and the sheep,

about a half mile from them. Some
of the sheep soon began to feed,

others watched until the wolf had

passed. The day was dark and rainy,

so that the wolf, whose legs and lower

sides had become wet from the brush,

was unusually hard to see, yet the

sheep had quickly discovered it.

Former Ranger Lee Swisher told

me that he had seen six wolves sud-

denly come close to seven rams feed-

ing out on some flats at Stony Creek.

The rams bunched up and the wolves

stopped 100 yards away. They made
no move toward the rams, which,

still bunched up, walked slowly and

stiffly toward the cliffs. The slow gait

was maintained until the cliffs were

almost reached, then the rams broke

into a gallop and quickly ascended

the rocky slope. The incident seems

to indicate that a wolf may to some

extent recognize the ability of the

rams to defend themselves. The

wolves on this occasion may not have

been hungry; possibly under other

circumstances they at least would

have made some attempt to single out

one of the rams.

On one occasion Mr. Swisher said

he let a sled dog chase some rams.

They turned and faced the dog with

lowered horns. After thus threatening

the dog the rams started up the slope,

and when the dog followed, they
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again turned on him. This incident is

indicative of what the seven rams in

the above incident would have done

had they been attacked.

A dog belonging to Joe Quigley, a

miner, is said to have escaped one

night from his camp in the sheep

hills. The dog returned 2 or 3 days

later all battered. Sometime follow-

ing this event when the team was

driven up to some sheep carcasses

this dog was not at all anxious to

approach them. The inference drawn

was that the bruises the dog had

suffered during his absence had been

administered by a sheep.

On June 19, 1939, 22 ewes and

lambs were seen feeding among the

cliffs a short distance above four

resting wolves, one of which was

lying only about 200 yards away.

The sheep had already become ac-

customed to the presence of the

wolves when I saw them for they

grazed unconcernedly. Their confi-

dence was probably due to the

proximity of exceptionally rugged

cliffs to which they could quickly

retreat should the wolves attack.

On August 3, 1939, a band of 20

sheep ran up the slope of a ridge

bordering East Fork River. A little

later a wolf climbed the slope, making

slow progress. Twelve sheep watched

from a point up the ridge, three from

some rocks not far from where the

wolf went over the ridge top. Two
eagles swooped at the wolf a number

of times, continuing to do so after

the wolf was out of my view so that

its progress could be followed by

watching the eagles. The sheep

quickly resumed grazing. They had

not moved far from the wolf but had

watched to see what it was up to.

Hunting Incidents

Five Wolves on a Hunt.—On the

morning of September 15, 1939, five

wolves (the East Fork band) trotted

along the road to Igloo Mountain,

then climbed half way up the slope

which was covered with several

inches of snow, and followed a con-

tour level. I saw them a mile beyond

Igloo cabin; three were traveling

loosely together, a little ahead of the

other two. Sometimes they were

strung out, 50 yards or more apart.

Generally they trotted, but occa-

sionally broke into a spirited gallop

as though overflowing with excess

energy. Opposite me they descended

to a low point, and the two gray-

wolves which had brought up the

rear dropped to the creek bottom.

A black one rounded a point and

came upon three rams which it

chased. The animals then went out

of sight, but in a few minutes the

wolf returned and I saw the rams

descend another ridge and cross

Igloo Greek. As they climbed a low

ridge on Cathedral Mountain they

kept looking back. When crossing

the creek bottom they had not been

far from the two gray ones which

traveled a mile up the creek and then

returned to join the others.

After chasing the three rams, the

black wolf joined another black and

the dark gray female and all moved

up the slope. One of them stopped

to howl, possibly a call to the two
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grays on the creek bottom. These

two turned back about that time and

later joined the others.

On a pinnacle of a high ridge stood

a ewe peering down at the approach-

ing wolves. She watched a long time

but moved away while the hunters

were still far off. The wolves went

out of view on the other side of this

same ridge. Later I saw some ewes

farther along the ridge looking

steadfastly to the west in the direc-

tion the wolves had last taken, and

beyond these ewes there were three

more gazing intently in the same

direction. The sheep had fled to the

highest points and were definitely

cautious and concerned because of

the presence of the wolves, which

seemed to be coursing over the hills

hoping to surprise a sheep at a dis-

advantage. The day before, I had

seen a lamb in this vicinity with a

front leg injured so severely it was

not used. Such a cripple would not

last long if found by these wolves.

The habit of cruising far in his hunt-

ing gives the wolf opportunity to

find weak sheep over a large range

and to come upon undisturbed sheep,

some of which he may find in a

vulnerable location.

Sheldon Observes Wolves Hunting.—
Charles Sheldon (1930, p. 315) tells

of following trails of two separate

wolves in March and finding that on

nine occasions they had chased sheep

unsuccessfully. On eight of the chases

they had descended on the sheep

from above. He said that the sheep

in the region had become badiy

frightened and that "most of them

kept very high." So many unsuc-

cessful hunts suggests that these two

wolves were testing out each band,

hoping eventually to find a weak-

ened animal or gain some advantage.

It appears that wolves chase many
sheep unsuccessfully and that their

persistence weeds out the weaker

ones.

Sheep Escape a Wolf.—On October

7, 1939, I saw the track of a single

wolf that had crossed Igloo Creek

and then had moved up the slope of

Igloo Mountain. After following the

creek about a mile, I saw two ewes

and two lambs on a spur of Igloo

Mountain watching a black wolf

which was curled up on a prominent

knoll on the next ridge about 200

yards to the west. The two ears of

the wolf were turned in my direction,

so in order not to alarm him I

walked along as though I had not

seen him until I was out of his view.

Then I doubled back close to the

bank and ascended the draw toward

him. But when I came near the knoll

he was gone and the sheep were

lying down.

After back-tracking the wolf, I

deduced that its actions were as

follows: After crossing Igloo Creek,

it climbed part way up the moun-

tain. It followed a trail along a

contour at the edge of some spruces,

near the point where a wolf (perhaps

the same one) had surprised a lamb
among the spruces a few days before.

The wolf crossed some draws and

small spur ridges and arrived at a

ridge on the other side of which the

four sheep were feeding in a broad
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swale. The wolf climbed up the ridge,

out of sight of the sheep, for 50 yards,

so that he was slightly above them.

He then advanced slowly until

within 1 50 yards of the two ewes and

two lambs and then galloped down
the slope toward the sheep. The
latter had escaped to the next ridge

from which they were watching the

wolf when I first saw them. The wolf

chased up the slope after them but a

short distance and then continued

westward to the next ridge where he

curled up in the snow. This time the

sheep had the advantage and escaped

It is significant that they did not run

far beyond the wolf; apparently they

were confident that they were safe

since above them was much rugged

country. The behavior of the sheep is

definitely conditioned by the terrain

they are in and their position in rela-

tion to the enemy. Approach a sheep

from above and he feels insecure and

hurries away. A sheep on a flat is

much more wary and timid than one

in rugged country.

A Lamb Surprised in Woods.—On
October 4, 1939, by back-tracking a

wolf I found a freshly killed male

lamb. The tracks in the snow plainly

told this story: The wolf was follow-

ing a trail along the side of Igloo

Mountain within the edge of the

uppermost timber. Suddenly he came

upon five or six sheep feeding among
the trees. Those above the trail ran

up the slope to safety, but a lamb

which had been feeding farthest

down found itself cut off from a pos-

sible escape to the top of the moun-
tain and was forced to run on a con-

tour in the direction from which the

wolf had just come. In chasing the

lamb, the wolf was able to gallop

back over the easy trail it had been

traveling and thus keep above the

lamb which was endeavoring to

swing upward in front of it. The lamb

traveled parallel to the trail over

terrain broken up by the heads of

numerous small draws. In one place

he veered slightly upward until he

came to the trail, but he must have

been hard pressed for he again

turned downward and now the wolf

followed him directly. The chase led

gradually down the slope, the lamb

apparently keeping as much altitude

as possible in the hope of gaining the

rocks above. But he was too hard

pressed to cut upward ahead of the

wolf. Finally he descended a steep

gravel bank to the creek bottom,

crossed and recrossed the creek,

started up the steep gravel bank at

an angle, and returned to the creek

where he was killed. He ran slightly

more than a half mile before being

overtaken. This time the wolf had

the advantage not only of coming

suddenly upon the lamb from above,

but also in having a trail to follow

while the victim was galloping over

rough brushy country. If the sheep

had been feeding in the open as they

almost always do, the wolf probably

would have been discovered before

he was so close to them. This is an

example of a situation where the

predator gains an unexpected ad-

vantage.

Two Old Ewes Killed.—On October

5, 1939, there were fresh tracks of

104 + THE WOLVES OF MOUNT McKINLEY



foxes, wolves, and a grizzly in the

snow, all leading up a small cliff-

bordered stream flowing into IgJoo

Greek. It was evident that there was

some special attraction near at hand.

My companion and I proceeded

cautiously and soon saw a wolf run

off. Farther on we saw a lone lamb

in the rocks. An eagle flew away,

and then we noticed a grizzly chew-

ing on the skull of a ewe. I hoped the

bear would leave the skull so I could

get the age of the animal and examine

the teeth, but when he finally moved

off and climbed a low promontory

the skull was in his jaws. He soon

finished crunching the bones, then

climbed to a rock a little higher where

he lay down and after a few minutes

went to sleep. The skull was a little

close to the bear to retrieve, but that

difficulty was solved by two magpies

which, in fighting over it, knocked it

off the cliff to a spot where we could

safely get it. After considerable

searching we found the skull of a

second ewe on a grassy knoll a few

feet above the gravel bed.

The two ewes had been killed 50

yards apart. Nothing now remained

except a few large pieces of hide,

some legs, entrails, stomach contents,

and the two broken-up skulls. The
assemblage of animals gathered at

the kill may have consumed all the

meat, or perhaps the wolves and

foxes had cached what was not eaten.

The snow on the ground made it

easy to back-track the chase. The
story was simple. The two ewes and

a lamb had been feeding on Equiseturn

on a broad moist swale not far above

Igloo Creek. (The stomach contents

of the two victims were made up

mainly of Equisetum.) The wolves had

been following along the mountain

slope at a level slightly higher than

that where the sheep fed. Coming
over, a rise they spied the sheep feed-

ing in the swale 150 yards below

them. The tracks showed that the

wolves did not start running until

they were within 75 yards of the

sheep. The latter galloped out of the

swale and ran downward at an angle

toward Igloo Creek which they

crossed after descending a steep dirt

bank about 100 feet high. The wolves

followed directly after the sheep, but,

instead of running among the large

rocks in the canyon stream bed as the

sheep had done, they ran alongside

the rocks on the smoother ground

covered with a sod of Dryas. A dis-

tance of 250 yards up this creek the

two ewes were captured just before

reaching some cliffs. The lamb es-

caped, and, as stated, we saw it alone

a short distance above the carcasses.

The ewes had run a half mile before

the capture.

These two ewes had lived almost

their full span of life, for one was 10

years old and the other was 1 1 . The
teeth had been used up, and they

were no longer pushing out to com-

pensate for wear on the surfaces. In

one ewe the tooth surface was worn

below the gum. In the other a molar

had worn a "crease" in the palate.

They were weak animals, less able to

escape the wolves than a lamb, which

itself is apparently in a vulnerable

age class.
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Old sheep killed by wolves.—Late in

the winter of 1940, in the rugged

draws on the north side of the Out-

side Range between Savage and Sanc-

tuary Rivers, Harold Herning and

Frank Glaser found much sheep hair,

bloody pieces of hide, and wolf tracks,

all indicating that the wolves had

been killing sheep. No skull remains

were found. The bones were no doubt

hidden in the deep snow which filled

the bottom of the draws. After the

snow disappeared I hunted in these

draws for skull remains. The skulls of

an isolated rocky promontory. They

chased a lone ram down its steep

side to the creek bottom where I

found remnants of hide, as well as

the stomach contents and the skull.

Apparently the wolves had seen the

ram on this isolated bluff and had

turned aside to circle behind him

and cut off his retreat to high

ground. He was 12 years old, past

his prime, a weak animal. The

method employed in capturing

him—that of coming down from

above and driving him down the

four recently killed sheep and the slope—seems to be a typical hunting

hair remains of a fifth sheep were technique.

found. Two of the skulls were those

of 11 -year-old rams, one of a 12-year-

old ram, and the other of a 12-

year-old ewe. Here the wolves had

apparently eliminated some animals

doomed soon to die of old age.

Old Ram Chased Down Bluff.—On
January 7, 1941, the tracks of five

or six wolves were seen along the

road toward Savage Canyon. A
short distance above the canyon the

wolves abruptly left the road and

climbed a gentle slope to the top of

Ewe Captured.—On March 12,

1941, Ranger Raymond Mclntyre

found the carcass of a recently killed

6-year-old ewe at Toklat River.

Tracks showed that two wolves had

chased her down a steep slope and

Figure 36: The lamb made it
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captured her at its base. The usual

manner of hunting, coming down on

the sheep from above, had been

practiced. There was no indication

of necrosis on the skull. Of course the

sheep may have had some other

weakness not apparent in the skull.

Lamb Captured in Migration.—On
September 28, 1939, Mrs. John

Howard of Lignite, Alaska, saw

three sheep, at least one of which

was a lamb, crossing a valley a mile

or more wide, between the "outside"

mountain range and the mountains

up Savage River. A little later she

saw two of the sheep galloping up

the long gentle slope leading to the

"outside" range. The lamb ran

down the slope and disappeared in

a draw. The two sheep continued to

the ridge, but she did not see the

lamb again. Later in the morning

she saw two black wolves near the

spot where the lamb had disap-

peared. One of these crossed the

flat to the south and returned, fol-

lowed by two pups. Mr. John

Howard investigated and found the

lamb partly eaten and saw the

wolves nearby. Sheep are especially

vulnerable when crossing valleys, for

wolves can outrun them on the flats.

Sheep easily avoid a Lone Wolf.—
Some observations made in the sheep

hills bordering East Fork River on

the morning of May 26, 1939, show

that, on a relatively steep smooth

slope, sheep are easily able to avoid a

single wolf. With a companion I had

climbed to the top of a ridge from

which I had a view of some snow-free

ridges on the other side of a small

creek below me. I noticed a band of

sheep resting on a smooth slope,

slanting at about a 40° angle or less.

While I watched, the sheep bunched

up and ran off to one side about 30

yards. Through the glasses I saw a

gray wolf a short distance above. He
loped toward them and the band

split , in two, some going upward

around the wolf, the others circling

below it. When the wolf stopped, so

did the sheep, only 30 or 40 yards

from him. He galloped after the

lower band, which ran downward

and then circled, easily eluding him.

Compared to the sheep, the wolf

appeared awkward. After a few more

sallies the wolf lay down, with feet

stretched out in front. One band lay

down about 70 yards above him, the

other about 50 yards below him.

Only one sheep in the lower band

faced him; the others as usual faced

in various directions. One sheep fed

a little before lying down. The lower

group consisted of five ewes, one

yearling, and three rams. In the up-

per group were four ewes, four

yearlings, one 2-year-old, and two

rams. All rested for 1 hour. Then the

wolf again chased the lower band,

which evaded him as before by run-

ning in a small circle around him.

A flurry of snow then obscured my
view. When it cleared a few minutes

later, the wolf was disappearing in

a draw and the sheep were grouped

on the ridge above him.

In a short time he reappeared and

slowly worked his way down the

ridge to the creek bottom. Nine ewes,

each with a lamb, appeared on the
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ridge near the draw which the wolf

had just left. The lambs were at the

time only a week or so old but still

they apparently had been able to

avoid the wolf. The utter lack of

fear exhibited by these sheep is

quite significant, indicating that a

single wolf can easily be avoided on

a slope.

Sheep avoids sled dog.—The behavior

of a ram chased by Charles Sheldon's

dog is somewhat similar to the be-

havior of the sheep attacked by the

lone wolf. Sheldon (1930, pp. 368,

369) gives an excellent description

of the event, as follows:

At that moment, a short distance ahead,

I saw a three-year-old ram crossing the

divide toward Intermediate Mountain.

Here was a rare opportunity to observe the

actions of a sheep when chased by a wolf.

Quickly taking the pack off Silas, I led him

ahead to within a hundred yards of the

ram, which had not yet seen us. Silas

dashed at him full speed. The ram rushed

toward the slope a hundred yards ahead.

For a hundred feet the dog did not gain,

but during the next hundred he gained at

least twenty-five feet, and during the next

hundred he was gaining rapidly. Although

the dog was clearly the speedier of the two,

I thought that the ram deliberately

slackened his speed as he neaied the slope,

which was sharply inclined. The dog was

not forty feet behind when the ram reached

it. Up he went bounding for forty feet; then

turned and coolly stood a moment to

watch the dog, which was running up at

almost equal speed. Then the ram turned

and rather leisurely ran upward a hundred

feet, gaining somewhat on the dog, who by

that time was going much more slowly.

This time the ram stood and watched until

the dog was within twenty feet, then easily

ran up another hundred feet and again

stood and looked at the dog. Silas, however,

was now only trotting and his panting

showed that he could not run upward any
more. Yet he followed the ram, which kept

repeating the same tactics, never losing

sight of the progress of the dog, until within

a hundred feet of the crest, where a sharp

projecting rock rose almost perpendicularly

from the slope. The ram quickly climbed to

the top and looked down at the dog, which

now was only walking. Nor did he move
when Silas reached a point fifty feet below

him. Then the two stood looking at each

other. Finally the dog turned and trotted

back to us.

Not once, after the first burst of speed on

the level, did the ram show any fright.

When he knew he could reach the slope he

was deliberate in every movement, and

after reaching it be coolly played with the

eager dog. After each advance, however,

he was careful to turn and watch his pur-

suer. He seemed to know that the dog

would soon give up the chase, yet I believe

he did not credit Silas with the persistence

he had displayed. The actions of the ram

led me to suspect that a wolf would not

have followed more than a few feet up

such a slope, its experience, which Silas

lacked, having taught it that a sheep could

easily escape when once headed upward on

a steep slope."

Highway an Advantage to Wolf.—At

several places, notably Igloo Creek,

Polychrome Pass, Toklat, and a

stretch opposite Mount Eielson, the

automobile highway passes through

winter sheep range. In some places

it cuts into the heart of the more rug-

ged cliffs utilized by sheep. The

highway favors the wolves in three

ways. First, it gives them an easy

trail along the entire winter range so

that they can move more readily from

one part of it to another. Second,

it gives the wolves easy access into

the cliffs themselves; they need not
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make a laborious climb to get among

the sheep but can follow a smooth

easy grade. Finally, each blind cor-

ner in the road—and there are many
of them—is a hazard, for the sudden

appearance of a wolf may give the

sheep no time to escape. This is

especially true when the sheep are

bedded down on the road.

A ewe, lamb, and yearling were

killed on the road at Mile 67 on Sep-

tember 20, 1939. The victims had

been bedded down near a sharp cor-

ner. Four or five wolves had come

around the corner, made a dash at the

sheep and captured them before they

had run more than a few yards.

Several sheep killed by wolves were

found on and beside the road at

Polychrome Pass and at Igloo Greek.

While the road affects seriously only

a small part of the winter range, it is

a good illustration of disruption of

natural wildlife relationships by an

artificial intrusion.

Diseased Yearlings Captured.—In a

high draw three yearlings were found

which had been killed in early spring.

Two of them showed necrotic lesions

on the mandibles so probably were

not in good health when captured by

the wolves.

Lone Diseased Ewe Captured in Cliffs.
—

On the snow-covered mountain slope

above our cabin at Igloo Greek on the

morning of October 14, 1939, I saw a

fox feeding, and on the same slope a

raven and some magpies. Obviously

there was a fresh kill. We climbed to

the spot and found the remains of a

9-year-old ewe affected with severe

necrosis of the jaws. The horns were

short and stubby, perhaps indicative

of a prolonged chronic ailment. The
teeth were irregularly worn. Some
were long and sharp, others were

worn down to the gum. One tooth

was shoved entirely out of line. A
premolar was broken off. An upper

premolar was bent outward. Cavi-

ties along the teeth were packed with

vegetation. The animal had been

alone on the cliff (sick animals are

often solitary). Five wolves had killed

the sheep on a steep slope below some

cliffs. They had crushed the skull

and eaten the brains. After feeding,

the wolves had curled up in the snow

on a rocky spur to one side of the re-

mains, about a quarter of a mile from

the cabin. There were seven beds,

but only five of them were coated with

ice. In the other two beds the wolves

had not lain long. Although the ewe

had been found in rough country

under conditions favorable for escape,

she was so weak that the wolves were

able to make the capture.

Discussion of Wolf Hunting Habits

A few generalizations can be made
concerning the methods of the wolves

in hunting Dall sheep. It is my im-

pression that the wolves course over

the hills in search of vulnerable ani-

mals. Many bands seem to be

chased, given a trial, and if no ad-

vantage is gained or weak animals

discovered, the wolves travel on to

chase other bands until an advantage

can be seized. The sheep may be

vulnerable because of their poor

physical condition, due to old age,

disease, or winter hardships. Sheep

534836°—44-
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Figure 37: The sheep feeding on this

gentle terrain have access to nearby slide

rock and cliffs for safety. [Igloo Creek,

June 13, 1939.]

in their first year also seem to be

specially susceptible to the rigors of

winter. The animals may be vul-

nerable because of the situation in

which they are surprised. If dis-

covered out on the flats the sheep

may be overtaken before gaining

safety in the cliffs. If weak animals

were in the band, their speed and

endurance would be less than that

of the strong and they would nat-

urally be the first victims.

A wolf hunting alone apparently

can be avoided easily by healthy

sheep on a slope. The lone wolf

must find his animals at a decided

disadvantage to be successful. Two
or more wolves can hunt with

much more efficiency. The method

is to get above a sheep and force it

to run down, for a sheep running

upward can quickly outdistance the

wolves and escape. Sheep on some-

what isolated bluffs where space for

maneuvering is limited are in danger

of having their upward retreat cut

off and of being forced to run down
to the bottom. A number of car-

casses were found in situations sug-

gesting that the sheep had been

chased down bluffs of limited extent.

My general observations indicate

that weak animals are the ones most

likely to be found in such vulnerable

situations. They often lack the energy

to climb to more safe retreats to
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rest. Where the wolf population is

relatively large its pressure on the

sheep is probably proportionately

great, eliminating a high percentage

of weak animals and capturing more

strong animals surprised at a dis-

advantage.

Do the Wolves Prey Mainly

Upon the Weak Sheep?

The Problem

In any predation problem involv-

ing big game it becomes important

to learn if the predation is indis-

criminate or if it affects primarily

certain classes of vulnerable animals

such as those past their prime, those

weakened by disease, or the young.

The possibility is generally recog-

nized that through predation the

weak and diseased are eliminated, so

that in the long run what seems so

harmful may be beneficial to the

species. Perhaps the evolution of the

mountain sheep has progressed to a

point where it is in equilibrium with

its environment but still requires

environmental stresses such as the

wolf to maintain this equilibrium.

To learn what kind of predation is

taking place and what effect it may
be having on the population we must

have information on the type of ani-

mals killed. There are difficulties in

collecting quantitative data of this

kind. First, it is hard to find a suffi-

cient number of remains to give

significant results. Furthermore, in

the majority of cases, it cannot be

determined whether or not the ani-

mal was killed by the predator. There

are some criteria that can be used,

but usually the evidence is missing.

Bloody pieces of hide are a strong

indication of wolf predation, but this

evidence in time disappears. The
location of remains may be signifi-

cant. If they are found beneath a

bluff the chances are that wolves

maneuvered the animal down to the

bottom, but one cannot be certain

of the cause of death in these cases.

After knowing the immediate cause

of death one must ascertain the con-

dition of the animal when it died.

The number of deaths which may
be assigned definitely to the predator

are usually a small proportion of the

total. Such being the case, one must

often broaden the scope of the study

from determining the type of animal

being killed by predators to the type

of animal dying from all causes. If

the results are highly uniform, then

significant conclusions on predation

can still be secured. For instance, if

it is found that most of the animals

were weak at the time of death, then

it may be concluded that whatever

predation there was affected the weak

part of the population.

Fortunately not all evidence is

destroyed when the animal is eaten.

The age of the animal can be closely

determined from the horns and, in

the absence of horns, the age group

can be approximated from the teeth.

The condition of the animal in a great

many cases can also be determined

from the condition of the teeth and

skull bones.
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Search for Sheep Skulls

Although I began to find an occa-

sional sheep skull and other remains

after arriving in the field, it did not

seem possible that enough skulls

could be gathered for any quantita-

tive treatment of them. But as I con-

tinued my excursions among the

sheep hills I began to learn where

carcasses were most likely to be found.

Small tributary streams having nar-

row bars bounded by steep cliffs were

the most likely localities. Skulls were

found in all sorts of situations, but the

best places were along these narrow

streams, especially beneath the steep

rocky slopes. About this time I ac-

quired the services of two boys from

a Civilian Conservation Corps camp.

With their help I made a methodical

search along all the likely streams

and draws. Of course those streams

in the best winter ranges yielded the

greatest returns. In going up the nar-

row streams and draws one of us

would walk in the center, and the

other two would follow the sides of

the stream bed. In places where nu-

merous small draws cut up a ridge

we sometimes would each follow a

draw. There was competition to find

the most skulls and the "best" ones,

which were those showing the most

severe diseased conditions. In time

we exhausted all the more likely

places and discontinued the organ-

ized search. But whenever it did not

interfere with my main objective I

usually followed a course over the

hills where chances were best for

finding skulls. Thus I continued to

pick up a few of them in all sorts of

locations.

When a wolf or bear (or both, as

often happens) has finished with a

sheep carcass there usually is not

much left. Sometimes there may be

only a few patches of hair or some

broken pieces of long bones. But

usually the entire skull or parts of it

are present in the vicinity. The skull

may be considerably damaged, so

that the vital parts, the tooth rows

and horns, are broken apart and

scattered. Wolves often eat away the

entire face and most of the brain case

of even an old ram, and, if the wolves

fail to chew up the skull, a grizzly

may come along and do so. When the

skull, or parts of it, were not found

at the location of the largest bunch of

hair or hide, or at the stomach con-

tents, hunting proceeded farther and

farther away, and we were often re-

paid for our perseverance. Knolls

above the kill, where it was likely a

wolf or fox would go to chew on a

bone,were examined, often with suc-

cess. I was always anxious to find at

least one horn for age determination

and, if possible, all the tooth rows, be-

cause sometimes two or three tooth

rows might look normal and the

fourth show a severe condition of

necrosis. Hence it was desirable to

have as many of the tooth rows as

possible. In many cases only a single

mandible could be found. Although

the bones last a long time, the horns

soften up when they remain on the

ground where it is damp and disinte-

grate relatively soon. Many large

ram horns found lying in the grass
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were so soft where they were in con-

tact with the ground that their sur-

faces could be scraped away with

one's finger.

The mandibles and upper tooth

rows of the ram skulls, and some-

times the entire skull and horns, were

collected. Generally the skulls of the

ewes were saved, since their horns and

horn cores are not large and can be

more easily carried.

A total of 829 sheep skulls were

gathered. All but about 100 of them

were picked up the first year in the

field.

Some of the skulls were recent in

origin; others were of animals which

had died several years ago. Those

designated as recent were, for the

most part, those of animals that had

died since 1938, though some prob-

ably dated back to 1937. The accu-

mulation of old skulls would be con-

siderably greater if there were not

so much movement of gravel in the

stream beds during the spring freshets

and summer rainstorms. Skulls lying

in the loose gravel bars are usually

carried away or completely covered

with gravel. Fortunately, those on

the grassy benches or the sides of the

stream beds remain findable for a

much longer period of time.

Determination of Age

The Dall sheep is an exceptionally

suitable species for a study of preda-

tion because the age of the animals

can be established rather accurately

from an examination of the horns,

and, in the absence of the horns, from

the teeth, although the teeth, except

Figure 38: These two horns show the

variation in size in Dall sheep rams. The
small horn is from a 7-year-old animal;

the large horn is from a 4-year-old

animal.

for the first 2 years, are less satis-

factory as an index of age.

Each year the horn makes its main

growth during the summer at a time

when much nutritive food is avail-

able. During the winter there is

scarcely any growth in the horn,

probably due to the poorer quality of

feed available. This season leaves its

mark upon the horn which in the

early years may be a slight swelling,

and in later years a groove, more

accentuated than other wrinkles on

the horn. Thus the annual growths

in the horn made in summer are

divided by annual growth rings

formed in winter.

The horns of a captive ram which

I examined did not follow the

development sequence found in the

wild, probably because there was

not such a marked seasonal change

in its food. The ram was S l
/z years

old, yet had eight definite growth

rings.

The base of the horn increases in

circumference with age and the
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length of the annual growth increases

the first 2 or 3 years, after which it

tends to become shorter each year.

The annual horn growths of a 12-

year-old ram, measured on the out-

side of the curve, were as follows:

First year, V2 inch; second year, 8%
inches; third year, 6% inches; fourth

year, A lA inches; fifth year, 3 inches;

sixth year, 3Vs inches; seventh year,

2V2 inches; eighth year, 2Vs inches;

ninth year, 2Vs inches; tenth year,

1% inches; eleventh year, 1 inch;

twelfth year, Vs inch. The circum-

ference of this horn was 9% inches

at end of fourth year; 11 inches at

end of fifth year; 11V2 inches at end

of seventh year; and 12% inches at

end of twelfth year.

The growth rings in ewes fall very

close together in an old animal so

that in the case of some horns it is

difficult to get an accurate age de-

termination. However, it is felt that

the age can be rather accurately

established in most cases.

In determining age one must care-

fully examine the tip of a horn to

learn how much of the first year's

growth remains. The first year's

growth is often worn almost com-

pletely away so that the annual

Figure 39: Two ewes, one showing di-

verging type of horns, the other, the

more usual type, in which the horns di-

verge very little. [Cathedral Mountain,

July 12, 1939.]
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growth ring at the end of the first

year merges with the tip of the horn.

Figure 40 shows the horns of a 6-

year-old ewe in which the first year's

growth is present in the upper horn

and worn down to the annual ring

in the lower horn. When the first

year's growth of horn is worn away

there is generally some indication of

the annual growth ring at the tip.

A clue to the amount of horn missing

can be gained by examining the

pattern of the annual growths present

below the tip. Usually there is not

much difficulty, however, in inter-

preting the tips of the horns.

When the horns are not found the

age can be approximated by an

examination of the teeth. The year-

lings and 2-year-olds and probably

the 3-year-olds can be definitely

identified from the tooth formula.

A male lamb which died Sep-

tember 28 had horns an inch long.

The premolars were fully erupted,

and the first molars were just erupt-

ing. The lower molars were a trifle

more advanced than the upper

molars. There was scarcely any

noticeable wear on the incisors.

In a yearling the first molars were

fully functioning and showed some

wear. There was no sign of the

second and third molars.

In a 2-year-old female which died

on June 8 the first and second molars

were fully erupted, but the third

molar was not. All the deciduous

premolars except the third upper

premolar on one side were shed.

The first and second permanent

incisors were functioning. The

third and fourth deciduous incisors

were still present.

In animals older than 2 or 3 years

the approximate age can be deter-

mined by breaking away part of the

jawbone and measuring the length

of the molar teeth. In a young ani-

mal the roots of the molars reach to

the base of the jawbone (Figure) 41.

As the surface of the tooth wears

away the tooth pushes upward, be-

coming shorter with age. The third

molar in a 5-year-old measured 53

mm. in length; a 10-year-old, 17

mm.; and in a 13-year-old ram, 10

mm. There is considerable individual

variation in the length of the molars

so that one cannot allocate a skuli

to annual age classes without the

possibility of seme error. For in-

stance, an 8-year-old sheep may
have as long molars as a 7-year-old

animal, or there may be an over-

lapping of 2 years. However, for

deciding whether the animal should

Figure 40: Horns of a 6-year-old ewe.

The upper one retains on the tip the

entire first year's growth. Only an indi-

cation of the growth ring in the lower

horn can be seen near the tip. The horns

of many ewes and some rams have tips

as in the lower specimen; this fact must
be considered in determining age.
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Figure 41: The lower mandible is that of

a 4-year-old ram and the upper one that

of a 10-year-old ram. The bone has

been chipped away to expose the molars.

The last two molars of the 4-year-old

animal retain practically their full

length, while those of the 10-year-old

animal are almost worn away. As the

surface wears down the tooth pushes

upward until, after 10 or 11 years, little

of it remains.

be placed in the old-age group or in

the next younger group this method

of age determination is very useful.

Determination of Sex

The sex can be easily determined

from the horns. The rams have large

curved horns and heavy horn cores;

the ewes have small, slightly curved

horns and small horn cores. In the

absence of horns, the sexes of sheep

older than about 2 years can be

determined by examining the man-

dibles. In the ewes, these bones, just

anterior to the first premolars, are

noticeably more slender than those

of the rams.

Segregation of Sheep Remains

into Classes

Old Age Class.—An animal defi-

nitely past its prime becomes a

member of the weaker part of the

herd. Therefore, an old-age group

can be segregated and placed in the

category of weak animals which in

this case are doomed to a relatively

early death even in the absence of

predation.

The oldest ram found was 14 years

of age, and there were three of this

age. Only one ram was found in the

13-year class. Many rams belonged to

the 10-, 11-, and 12-year-old classes.

It appears that few rams live beyond

12 years of age. When a ram is 11

or 12 years old, little remains of his

teeth. Tooth wear indicates that an

11- or 12-year-old ram has about

completed his life span, and animals

a year or two younger are probably

beginning to fail.

Four females were 12 years old;

these were the oldest recorded. The
growth rings on a female horn are

close together when the animal is

eld so that a person could make a

mistake of a year or so. Consequently

what is recorded as a 12-year-old

might possibly be a 13-year-old, but,

even so, there were still only four in

this class. While there are many rams

in the 12-year age class, there are

very few ewes reaching that age and

there also are few ewes in the 1 1 -year

age class. These data on longevity

strongly suggest that the ewes are

shorter lived than the rams. Since

few ewes pass the 10-year mark, it

appears justifiable to place those 9

years or older in the old-age class.

Possibly the old age group for rams

should begin at 10 years, but in the

interest of uniformity and simplicity
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they have been classified the same as

the ewes. So far as these calculations

are concerned, if old age for rams

should be construed as beginning at

10 years, the change would not greatly

alter the final figures.

Two- to 8-Year Class—Animals in

Their Prime.—Animals from 2 to 8

years old are placed in one age group.

It is thought that such animals are in

their prime and are least vulnerable

to predation and other factors of the

environment.

Lambs and Yearlings.—The young

are arbitrarily called lambs until

about October, and after that until

they are about 15 months old, they

are called yearlings. Most yearling

skulls are from animals less than a

year old, from animals which have

died during the winter.

It is difficult to evaluate the vulner-

ability of the young sheep. Every-

thing indicates that it is probably cor-

rect to call them weaker than healthy

animals in the 2- to 8-year class. But

lambs a few weeks old are not easily

captured by wolves, so one would ex-

pect that after a few months they

would be able to avoid wolves almost

as well as the sheep in their prime.

Perhaps the young sheep, up until

early winter, are not especially vul-

nerable, although they would be han-

dicapped by inexperience. But as the

winter advances and the quality of

the food decreases they perhaps be-

come progressively weaker just as the

adult sheep become progressively

thinner. Because they are still grow-

ing they may be more affected by

hardship than older animals. Many

of course succumb to winter hard-

ship, and apparently the strength of

the healthier ones is somewhat re-

duced so they become less able to

avoid the wolf. It is thought that on

the average the term weak may be

applicable to the yearlings so they

have all been so classified in discuss-

ing the skull data.

Diseased and Injured Animals.—-Acti-

nomycosis: The ungulates in general

seem to be subject to certain diseases

which cause lesions in the mouth.

These lesions may be caused by at

least three diseases—actinomycosis,

necrotic stomatitis, and actinobacil-

losis. The mortality in necrotic sto-

matitis is high, while in the other two

diseases the infection is often chronic.

There is some confusion as to the

causative organisms, but actinomy-

cosis and necrotic stomatitis appear

to be caused by two species of a ray

fungus, respectively known as Actino-

myces bovis and Actinomyces necrophorus.

Actinobacillosis is caused by another

organism of similar appearance

called Actinobacillus lignierisi. Tissues

in the mouth cavity are invaded by

these organisms through abrasions

such as are sometimes caused by

coarse vegetation or grass awns. The
lesions may occur on the tongue,

hard palate, cheeks, and near the

teeth, especially around the molari-

form teeth. Actinomycosis is thought

to generally affect the bone, and the

other two diseases the soft tissues.

But there is a possibility that necrotic

stomatitis, when chronic, also affects

the bones. Much more bacteriologi-

cal research is needed, especially
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among game animals, to solve all

aspects of the diseases. An affected

bone may be eaten away or enlarged

and made spongy. If the bone is

necrosed near the teeth, which is fre-

quently the case, the latter may drop

out or grow at abnormal angles.

When a tooth drops out, the one that

opposed it usually becomes elongated

and sometimes spikelike because it

meets no surface or strikes only the

side of another tooth. Mandibles

affected are sometimes bent or so

necrosed that they are almost sev-

ered. The mechanical difficulties in

the teeth resulting from the disease

are frequently considerable, and

since mastication is so important to

an ungulate, any injury to the teeth

becomes a serious handicap.

In Jackson Hole, Wyo., where

much work has been done on the dis-

eases of elk, a large percentage of the

elk deaths during the winter and

spring months are due to necrotic

stomatitis (O. J. Murie, 1930). The

calves in their first winter are the

principal victims, but older animals

also succumb. In the acute form of

the disease the animals do not last

long and die while still in good flesh.

In older animals the disease at times

seems to take on a chronic form,

causing severe necrosis of the bone.

Whether more than one disease is

present has not been completely

worked out, but further bacterio-

logical studies are in progress.

Evidence of what appears to be

necrotic stomatitis has been found

among wildlife in many localities,

and in deer, antelope, moose, caribou,

and Rocky Mountain bighorn, as

well as in elk. W. Reid Blair (1907)

reported finding actinomycosis in a

severe stage in three of six skulls of

Ovis stonei from the Stikine River

country in northern British Columbia.

In the Jackson Hole elk herds the

disease seems to take a regular toll.

Some years it is a little more serious

than others and it especially affects

the calves. The young are especially

susceptible, possibly because their

mouths are tender and easily pierced

by vegetation and the wounds in the

mouth attending changes in the

dentition afford a portal of entry.

Although usually the incidence of

the disease is not high and (according

to paleontological evidence) has

afflicted the animals for thousands

of years, still it is important in the

consideration of game losses and

should be recognized in order that

losses can be better analyzed.

The extensive necrosis and exos-

tosis found in the skulls indicates

that many sheep in Mount McKinley

National Park are affected by either

necrotic stomatitis or actinomycosis.

Because of the bone conditions the

disease has been referred to as

actinomycosis although bacteriol-

ogical studies would be necessary to

determine the organism. Evidence

of the disease was found in animals

of all ages. Many had undoubtedly

recovered but had been left handi-

capped with misshapen jaws and

loose and missing teeth. Some year-

ling skulls were found which showed

strong evidence of the disease. But

since it appears that yearlings often
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die before the bone is affected,

especially from necrotic stomatitis,

many yearlings afflicted with it would

not show evidence of its presence.

In the present study, animals

whose skulls showed severe conditions

of necrosis or exostosis were con-

sidered weakened by disease. Those

with but slight necrosis were con-

sidered healthy. Figures 42 to 45

show malformations resulting from

necrosis and exostosis.

Some animals affected by these

bone changes would be unable to

masticate the food well enough or

fast enough. Others would have

chronic infections in the mouth when

the food kept the sores open and ir-

ritated. Still others would be ailing

with the disease itself. All but six of

the diseased sheep listed in Tables 4

to 7 inclusive (pp. 122 and 123) are

those showing severe cases of what

has been referred to as actinomycosis.

Some notes on domestic sheep are

suggestive of the effect of old age and

missing teeth, or what is termed a

"broken mouth" by sheepmen. O. J.

Murie recently discussed the matter

with some experienced, successful

sheepmen. One of them said that

after ewes are 6 years old they do not

survive well on the desert in winter

even though they have all their

teeth. Teeth generally "spread" and

fall out after the sixth year and the

losses then become heavier. After

the ewes are 6 years old they are dis-

posed of or put on a ranch. It was

also stated that the sheep probably

never exceed 14 years of age. Another

sheepman thought that ewes win-

tered fairly well at 7 years and stated

that sometimes he had wintered

them on the desert even as old as 9

years. But all of the sheepmen agreed

that as soon as a ewe had missing

teeth her chances for wintering suc-

cessfully on the desert dropped

considerably.

C. L. Forsling (1924, pp. 20-21), in

his studies, has come to similar con-

clusions concerning the effect of age

and tooth deterioration on domestic

sheep. He writes: "Ewes should not

be kept in the range bands after they

are 5 or 6 years of age. Animals that

have reached that age are less able

to rustle forage than are younger

sheep. Furthermore, if such animals

are held over, they may not be in

condition to mother lambs or survive

a critical period. The condition of

the teeth usually determines whether

or not ewes will do well on range

feed. Gummers, or animals with few

or irregular teeth, are of doubtful

value on the range and should be dis-

Figure 42: The upper specimen shows
one side of the palate of an 8-year-old

ewe partially destroyed by necrosis.

The lower specimen shows necrosis and
exostosis near the angle of the mandible
of an old ewe.
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Figure 43: Mandibles of a 9-year-old ram.

The one on the left, greatly enlarged and
porous, shows an extreme diseased con-

dition.

posed of." These conclusions corre-

late tooth deterioration with loss in

stamina, suggesting that a similar cor-

relation may exist in mountain sheep.

Severe necrosis may only be present

in one mandible or along one tooth

row, and the remainder of the tooth

rows may appear quite normal. On
a few occasions two or three of the

tooth rows were picked up, none

showing at the most more than slight

necrosis, and the presence of severe

necrosis was not known until the last

tooth row was found. Since a num-

ber of skulls are represented by only

one or two tooth rows, some cases of

severe necrosis were no doubt missed

so that the incidence of the disease

was probably higher than recorded in

Tables 4 to 7 (pp. 122 and 123). Dis-

eases other than actinomycosis cannot

be determined from the remains, so

that some sheep designated as non-

diseased might possibly have been

diseased.

Malformed Teeth: Four animals

were found in which there was

severe malocclusion of the molari-

form teeth which seemed not to

have been caused by disease. The
teeth did not occlude normally, on a

flat surface, but slid past each other

wearing off the sides of the teeth

and forming sharp-edged chisel

-

shaped tooth rows. As an example,

in one case the lower molars were

worn on the outer side, and the

upper molars on the inner side,

resulting in beveled teeth. On one

specimen the lower molars slid past

the uppers and gouged into the

upper gum. Since these animals were

undoubtedly greatly handicapped

they are listed as diseased.

Figure 44: Lower jaw bones of Dall sheep.

The mandible at top shows necrosis on
the side of the molars. The mandible

below is bent due to necrosis, and a

tooth is missing. The side of the molar
behind the cavity has become worn,
thus making a sharp-pointed tooth.
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Ltmgworm: The lungs of one

yearling were examined and were

found to contain many adults, larvae,

>:a. <:i'i 'A c zaazaa.z/A: •.:./.:. prov

ably belonged to Protostrmgylus or a

relaxed form fGoMe and Murie,

1942). Further information is not

available as to the incidence of

lungworm or its effect on the sheep.

No animals are listed as being weak-

ened by heavy lungworm infestation.

Injuries: A yearling was found

weakened by internal infections ap-

parently resulting from a fall. A
2-year-old died as the result of a

snag puncturing the abdominal cav-

ity. These are listed as diseased.

Decosox of Skull Data

Tfo a'^ /r^TJ mainly on the weak

sheep.—For an analysis of the data,

the skulls have been placed in two

groups according to the years in

which the sheep died. One group is

composed of skulls from animals

which died between 1937 and 1941.

The skulls in this group, at the time

I
:'-. .'/: ~zazz.. aaa- a \zaa. aa-. aaaa.

had died in the last year or two.

They had died during winters which

were not severe, perhaps a little

:';.. -. \'j -'.zazz. '.:.>'. ~.r.t

average winter. A crust on the snow
in 1940 compensated somewhat for

the otherwise favorable nature of

these winters. This recent material

portrays the current picture and is

".:/.';::.: :: zzaaza zzaaa. azazaa
;..: zzrz.3a.a.-z. z: -zaa. zz.zzzzcLaz. :z. -.'r.t

presence of wolves than does the old

zz.a-aa.iL.

Figure 45. Teeth oi Dall sheep. The spec-

imen at lower left shows crooked teeth

resulting from necrov mm! missing

molars. The other three tooth rows

show an abnormal condition in a 6-year-

r,;-: *-a* T-«: -Z'A- -' -
'.'.*• i: r:.A.\:\

should hare met on the iat surface. In-

stead they slid past each other, wearing

the sides so that sharp chisel-edges

resulted. The white areas on the sides

oi the teeth indicate wear.

". :.': \fAAA'. 'I :'. -_:> 'A \t. ... a.z. A':

those from sheep which died pre-

vious to about 1937. These skulls are

AAIZ'AAAAA 'AAA. A AZA: •AAA: A.Z-

za a.z :a:. aa. az.zzz.. zaa: i": :aa.

Vi -..'. •::.:. A :>-•• ',:' ~aaza :.<: .'.'a.

may date back to the days before the

:'.: AAArr.': 'c'.zza:>z.a caa: ;r. :z-

;::..:. z. .zz. za: 'A \zaaz.. za. zzzza

-.'AA AAA. ~Aj AA A a-'A. 7AAA, 'A

1929 and 1932 when apparentiy in

many cases the strong and the weak

za.-a \ aa. az.az ::. aa. zaaz aaa.a.

Skulls of sheep which died in 1929

and 1932 would probably show a

lower proportion of old age and

zaaaaa: a..zza.\ .::-. aaaaaz zaaz.-

'.--.: -.: zaa^'aa.- 'aaaza^a. a. aaa. aa.zza.

' AA. :: "A: A: '.'.Z \iAa'a. A :

-A. A -AA:. A.Z.Z 'AZA-

AA/a :ZA:ZZA..A ~ZA: A-
:'.< AA \ .A. 'A '.AA. '.AAA;
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The data for each group are pre-

sented in Tables 4 to 7 (pp. 122 and

123). In Tables 4 and 6 the number

of sheep in yearly age classes is given,

and in Tables 5 and 7 the yearly age

classes are combined into the 2- to

8-year and old-age classes. The lamb

and yearling data are the same in

both sets of tables. Besides being

segregated according to ages, the

skulls are segregated according to sex

and the presence or absence of severe-

ly diseased skull bones.

In the recent material there are 221

skulls. Of these, 153, or 69 percent,

are in the old-age class; 21, or 9 per-

cent, are in the 2- to 8-year class but

are severely diseased; 10, or 4 per-

Table 4.

—

Skulls of 221 sheep which died between about 1937 and 1941, showing

number of diseased and nondiseased animals in annual age classes. Sexes of lambs

and yearlings are combined.

Age in years

Sex, age, and condition Lambs'
Ycar"

a
i kngs

I

2 3 4 5 6 7 8 9 10 11 12 13 14

Mis-
cella-

neous '

Total

Both sexes, no disease noted 2 __ 8 22 30

Roth sexes, diseased 2 ._. 7 7

Kwe, no disease noted 3 .. . . _ 1

1

1

1 ...

1

1 3

3

2

2

1

1

16

6

4

6

10

2

11

2

6 ?, 22

5

64

Ewe, diseased 3 . . _ 2 3 2

20

27

Ram, no disease noted 3 ?,R 1 2 68

Ram, diseased 3 ... 1 2 ... 5 4 2 __. 1 1 25
i

Total 221

|

1 Exact age not known because of absence of horns, but teeth showed that the animals were 9 years of age or

older.

2 Lambs and yearlings.

3 Adults.

Table 5.

—

Skulls of 221 sheep which died between about 1937 and 1941, segregated

into four age groups. Skulls showing serious diseased conditions are segregated from

the normal ones.

Sex, age, and condition Lambs

Roth sexes, not diseased '.

Roth sexes, diseased '

Ewe, no disease noted 2 __.

Ewe, diseased 2

Ram, no disease noted 2
_ _

Ram, diseased 2

Total

Year-
lings

22

7

2 to 8

years
9 years
or older

8

12

2

9

56

15

66

16

Total

30

7

64

27

68

25

221

1 Lambs and yearlings.

2 Adults.
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Table 6.

—

Skulls of 608 sheep which died before about 1937, showing number oj

diseased and nondiseased animals in annual age classes. Sexes of lambs andyearlings

are combined since usually they are not known.

Sex, age, and condition

to

a
03

Year-
lings

2 3 4 5 6 7 8 9 10 11 12 13 14

Mis-
cel-

lane-
ous i

Total

Both sexes, not diseased 2 33 85

3

118

Both sexes diseased 2 3

Ewe, no disease noted 3 1

2

4

2

5

1

2

2

3

8

4

2

4

6

14

3

5*

9

8

4

8

11

7

15

9

14

6

11

16

20

8

33

6

4

1

42

9

2 56

26

49

13

135

Ewe, diseased 3 78

Ram, no disease noted 3 __ 28

2

1 1 201

Ram, diseased 3 -- 73

Total 608

1 Exact age not known because of absence of horns, but teeth showed that the animals were 9 years of age or

older.

2 Lambs and yearlings.

3 Adults.

Table 7.— The skulls of 608 sheep which died previous to about 1937 are here segre-

gated into four age groups. Skulls showing serious diseased conditions are segregated

from the normal ones.

Sex, age, and condition

Both sexes, no disease noted l
.

Both sexes, diseased '

Ewe, no disease noted 2

Ewe, diseased 2

Ram, no disease noted 2

Ram, diseased 2

Lambs

33

Total.

Year-
lings

2 to 8

years

85

3

9 years
and
older

39 96

37 41

36 165

27 46

Total

118

3

135

78

201

73

608

1 Lambs and yearlings.

2 Adults.

cent, are in the 2- to 8-year class and

show no sign of disease; 7, or 3 per-

cent, are from yeariings showing

signs of disease; 22, or 10 percent,

are yearlings with no evidence of dis-

ease; and 8, or 3 percent, are lambs.

In the old material there are 608

skulls. Of these, 348, or 57 percent,

are in the old-age group; 64, or 10

percent, are in the 2- to 8-year class

but are severely diseased; 75, or 12

percent, are in the 2- to 8-year class,

without evidence of disease; 3, or .5

percent, are from yeariings and show

signs of disease; 85, or 14 percent, are

from yearlings with no indication of

disease; 33, or 5 percent, are lambs.

These figures are remarkable be-

cause they show that most of the

sheep dying belonged to the weak

classes. In the absence of predation

we would expect the mortality to be
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distributed among the weak, namely

the old, diseased, and the young, but

in the presence of a strong predator

like the wolf, known to be preving

extensively on the sheep, it is inter-

esting that so few animals in their

prime are represented. In the recent

material 211 skulls, or 95 percent,

were from the weak classes in the

population and only 10 skulls, or 5

percent, were from sheep in their

prime which were healthy. In the old

material 533, or 88 percent, of the

skulls were from weak animals and

only 12 percent from sheep in their

prime which were healthy so far as

known. The figures for both groups

are roughly similar, considering the

fact that in many cases disease or

weakness would not be shown in bony

remains.

It is significant that the incidence

of disease is much higher in the

skulls of the 2- to 8-year class than

in the old-age class. In the recent

materia], 68 percent of the skulls in

the 2- to 8-year class show evidence

of serious disease, as compared with

only 20 percent in the old-age class.

In the old material 46 percent of the

skulls in the 2- to 8-year class show

a serious diseased condition, while

diseased animals comprised only 25

percent in the old-age group. From
these figures it becomes apparent

that disease is an important factor

in the predation among sheep in the 2-

lo 8-year group and not so impor-

tant in the old-age group. In the old-

age group the effects of age in weak-

ening the animal are, as we would

expect, more important than disease.

It is of interest to note that in the

old-age group the youngest animals

(those 9 years old) are the part of

the group showing the highest inci-

dence of disease. This is logical, for

the older the animals become the

more their weakness would be due

to old age rather than disease. In

the old material the incidence of

disease is significantly higher among
the ewes than among the rams. Pos-

sibly more of the ram skulls date

back to the hard winters of 1929

and 1932 when conditions were so

severe that disease was not an im-

portant factor. This is suggested as

an explanation, since ram skulls

would be expected to last longer than

ewe skulls. In the recent material

there is no appreciable sexual differ-

ence in disease incidence.

It is not known how many of the

dead sheep the wolves killed but it is

certain that they killed many of them.

The figures on mortality are so uni-

form in showing that the weak are

the ones dying that for our purpose

we do not need to know how many of

the sheep the wolf killed. Because of

the high percentage of vulnerable

sheep (95 percent in recent material)

among the dead, whatever predation

was done by the wolf would neces-

sarily mainly affect the weak sheep.

Perhaps we should expect the wolf

predation to operate in this way, for

prey-predator relationships between

large animals, where numbers are

limited, must be rather finely ad-

justed from the standpoint of spe-

cies preservation. The wolf and the

mountain sheep have existed to-
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gether under conditions largely as at

present for a long time, so that an

adjustment between them, whereby

both can survive, should be ex-

pected. If the wolf were powerful

enough to capture the sheep indis-

criminately it would long ago have

exterminated them, for the law of

diminishing returns in the case of

mountain sheep hunting would not

begin to function very early in the

process of decrease. The adjustment

seems to be such that, in mountain

habitat having a considerable degree

of ruggedness and extent, the wolf

catches a few of the strong animals

but preys mainly on the weak

members of the population. This con-

clusion is supported by the skull

data, by field observations of animals

killed, and by the hunting methods

whereby successive bands of sheep

are chased by the wolf as he courses

over the hills.

Some related big game-predator find-

ings.—Many persons have taken

for granted that the large predators

prey upon the weak. It seemed to

them that such a relationship was

necessary and logical. Others have

been skeptical of any such relation-

ship, feeling that the predators

preyed indiscriminately on all classes.

Actual data have been scarce because

quantitative information bearing on

this type of problem is difficult to

accumulate. I have not reviewed

the literature thoroughly, but two

reports of studies bearing on the

subject have come to my attention.

Some observations which I made on

the coyote and mule deer in Yellow-

stone National Park are pertinent.

Because these three studies are

closely related to the wolf-sheep

problem, the conclusions will be

given briefly.

Some such relationship as exists

among the wolves and Dall sheep

also appeared to exist between the

mule deer and the coyote in Yellow-

stone National Park (Murie, 1941).

On the better ranges, where the

fawns were strong, there was little

predation, but on a poor range,

where the fawns weakened as the

winter progressed, they were preyed

upon by coyotes. The prey-preda-

tor adjustment seemed to be one

in which, as a rule, the prey was

not taken until somewhat weakened.

Here the predation affected mainly

the weak and tended to quicken the

adjustment of the deer population

to the condition of the range.

Sigurd F. Olson (1938, p. 335) in

a paper on the wolves of northern

Minnesota, stated: "Long investi-

gation indicates that the great ma-

jority of the killings are of old,

diseased, or crippled animals. Such

purely salvage killings are assuredly

not detrimental to either deer or

moose, for without the constant

elimination of the unfit the breeding

stock would suffer."

In an interesting study of the

cougar, Hibben (1937), reported

on 11 deer which had been killed

by cougars. He wrote as follows

concerning these deer: "The fact

that, of the 11 deer, all showed

abnormal or subnormal character-

istics is almost too complete to be
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mere coincidence, and yet coin-

cidence it may be. It is certainly

logical that not every deer which a

lion kills is subnormal. It is claimed

by many hunters that the lion kills

at will and takes the best as he

chooses. The evidence does not

seem to support this theory. Often

in the course of this survey lions

have been followed which were

hunting. These were obviously try-

ing to catch any deer they could.

One lion made at least three at-

tempts before he secured a meal.

When he did get one, it was * * *

the one with the abscessed neck.

* * * All the evidence seems to

show that the lion catches what he can,

and that may very well be the less

ablebodied prey." Here again is a

large predator whose ability to

catch its prey seems to be closely

adjusted to the ability of the prey

to escape.

Effect of Wolf Predation on the

Sheep as a Species

It is with a definite hesitancy that I

venture to discuss the effects of the

wolf on the sheep as a species because

of the limitation of knowledge in this

general field. The ways in which

Nature operates to bring about or

retain transformations are still rather

mysterious. There is much that we do

not know about fundamental prem-

ises, such as the causes of variations,

which may alter our evaluation of

other phases of the problem such as the

elimination of the weak. The math-

ematics involve figures which we do

not have, and a time element which

we cannot evaluate. A slight trend

which may to us seem insignificant

could perhaps be of major impor-

tance if given a long enough period

in which to operate. But because the

elimination of the weak at once sug-

gests a racial benefit, it seems apropos

to consider briefly predation on the

different categories of weak sheep as

it may have a bearing on natural

selection.

The predation on the old-age group

would seem to have little bearing on

evolution since the old animals are

the successful ones, and their charac-

teristics have already been Jodged in

many offspring. But some sheep may
become infirm at an earlier age than

others and be the first of their age

group to be eliminated by the wolf.

The stronger would continue breed-

ing another year or two and impart

their characteristics to a few addi-

tional offspring. So even in this group

predation may result in a greater

number of offspring from the stronger

sheep. Characters such as tooth dura-

bility related to longevity would be

favorably affected. The influence of

the wolf might be less than appears,

however, for some of the early infirm

sheep taken by the wolves probably

would have been ineffective breeders.

But at least a tendency for selection of

favorable characters may be con-

ceded.

Predation on sheep weak from dis-

ease may operate in more than one

way. Disease itself may be a selective

agency, eliminating the weak; or it

may affect the strong and weak alike.

Actinomycosis is perhaps generally
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acquired by both the weak and the

strong, depending somewhat upon

the character of the food and acci-

dental presence of abrasions in the

mouth. If the wolf should prey on a

sheep which has recovered from this

disease but has become weakened

because of resulting malformed denti-

tion, the wolf may be eliminating an

animal with inherent resistance and

thus neutralize the selective influence

of the disease. If a sheep acquired the

disease because of faulty tooth suc-

cession and recovered, then the wolf,

in destroying it, would be a selective

agent. Thus the wolf's predation on

the diseased sheep might operate to

neutralize selection due to disease or

at times might be eradicating some

unfit animals. On the whole, it seems

that predation on the diseased ani-

mals is not an important factor in

natural selection or survival.

Because losses are so heavy among
sheep in their first year, it is among
these animals that selection would

have to operate to be most effective.

But unfortunately it is in this group

that the information regarding nat-

ural selection is least complete, be-

cause the condition of the yearlings

at the time of death is usually not

known. The most important infor-

mation not obtainable from an ex-

amination of the skulls is the general

physical vigor and strength of the

yearlings that are taken by wolves.

No doubt the crippled yearlings and

those diseased are eliminated early.

In the fall most of the lambs are

probably strong enough to avoid the

wolf under favorable circumstances.

As winter progresses all the sheep

become thinner and some of the

growing yearlings succumb, regard-

less of predation. Other yearlings

weaken but would probably recover

in the absence of the wolf. It is

in the predation on these yearlings

that the wolf would have an im-

portant bearing on selection.

The percentages involved in these

theoretical calculations are not

known. Some day we may find a

situation which will give us this

information on yearlings. The es-

cape ability of the yearlings is so

high that we would expect eventu-

ally to find the wolves largely elimi-

nating the less able individuals in

this group.

It is difficult to arrive at a definite

conclusion. Many of the deaths

among the sheep have no bearing

on selection so far as wolf activities

are concerned; others seem to be

significant in this respect. What
effect predation on the weak has on

a species is hard for any of us to

say in the present state of our knowl-

edge. It may be much greater than

many believe; it may be important

along with other forces in Nature.

If the sheep has reached a point, at

least for the time being, in equilib-

rium with its environment, then

perhaps the wolf is important in

maintaining the type.

We have been discussing the elimi-

nation of the weak and the part this

activity may play in the mainte-

nance or improvement of the species.

There is another angle that could be

considered. As an evolutionarv force
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the wolf may function most effec-

tively by causing the sheep to dwell

in a rocky habitat.

I have tried in this brief review

to point out that much of the wolf

predation, although affecting the

weak sheep, may have a limited

selective value, but that there is a

tendency toward some selection

which may be of great importance

to the sheep as a species.

Classified Counts of the

Mountain Sheep

Basic for our understanding of

mountain sheep ecology is a knowl-

edge of lamb and yearling numbers.

Knowing the size of the lamb crop,

we can then determine by later

counts what time of the year losses

among them occurred. The counts

in the spring give the size of the new

lamb crop, and also the number of

yearlings which have survived the

winter, a critical period in the sheep's

life. The counts in late summer and

fall show the lamb survival during the

summer.

The lamb and yearling ratios are

obtained by comparing the lamb and

yearling counts with the ewe counts,

rather than with the combined

counts of ewes and rams. The basic

relationship desired is the ratio of

young to the ewes. Knowing the

number of rams, the ratio can then

be given in terms of the entire popu-

lation if desired. The figures would

be more precise if the 2-year-old

ewes could be consistently segregated.

Small errors in yearling ratios in the

fall counts may be present because

at this time some yearlings are with

the rams and the proportion of rams

counted may vary. During the win-

ter a certain number of ewes would

die which brings in a variable that

tends to raise the yearling-ewe ratio.

But the errors introduced by the

roughness of the data in these par-

ticulars are apparently slight and

unimportant. In comparing spring

and fall counts, specific localities are

not compared, for unless total counts

are available for the locality one

would expect enough variation in the

sampling to make comparisons un-

profitable.

In counting the mountain sheep,

they were generally classified as ewe,

lamb, yearling, and ram. When the

2-year-old animals were tabulated the

sexes were lumped. Young rams

—

those up to 3 or 4 years old—were

tabulated separately on a few occas-

ions. These partial tabulations of 2-

year-olds and young rams are retained

in Table 8 and the 2-year-olds also in

Tables 9 and 10 (pp. 130 and 131),

but it should be understood that this

differentiation is far from complete.

When only a part of a band was

classified the record was not placed

in the tabulations. Since ewes with

lambs tend to segregate when the

lambs are young, special effort was

frequently made to classify the whole

ewe population in an area in order

to include the bands with many
lambs and those with few lambs and

thus attain a representative figure.

Classifications were begun in early

spring before the lambs were born

and were continued through the
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summer and early fall, except in

1941 when the work was terminated

in early August.

Sheep from practically all parts of

the range were classified during each

of the three summers that counts

were made. The opportune time to

obtain classifications by locality is

early June before the sheep have

begun their summer migrations and

late enough to include most of the

lambs. In the fall the sheep return

to the spring haunts, so the popula-

tions can again be classified by local-

ity and the summer losses can be

determined.

No dependence should be placed

on the sex ratios shown in the classi-

fied counts, because rams and ewes

segregate for most of the year, and

unless one is certain that a complete

count in an area has been made
one does not know what proportion

of the ewes or the rams in the area

has been included.

The greater number ofewes in most

of the tables is largely due to the

special efforts made to classify the

ewe bands. The data from the skull

collections indicate that the sex ratio

among the sheep is about 50-50.

In the recent skull material there

were 91 females and 93 males above

the yearling age. In the old ma-

terial there were 213 females and

Figure 46: A ewe with two lambs which
appeared to be her twins. No other

twins were identified as such. [Poly-

chrome Pass, September 25, 1939- ]
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274 males, but here the number of

male skulls may be greater only

because they are found more readily.

Ewe skulls are more easily covered

by gravel and hidden by vegetation.

In the recent material, however, the

skulls of ewes are found almost as

easily as those of rams because hair

remains are often present to direct

one to the skull, and few skulls

have as yet been covered by debris.

The lambing period may vary

considerably in different years. In

1908 Sheldon (1930, p. 366) saw

the first lamb of the season on May
25. Dixon (1938, p. 216) states that

in 1926 he encountered the first

lamb on May 5, and in 1932 on

May 31. In 1939 I saw two lambs

on May 14, and one was reported on

May 11. Soon after May 14 many
lambs appeared, and by June 1 most

of them had been born. In 1940 the

lambing was late. None was seen

until June 4. By the middle of June

the lambing was largely finished.

In 1941 two lambs were seen in

Nenana Canyon on May 8. Most of

the 1941 lambs were born about the

middle of May.

The majority of the lambs seem

to be born within the first 2 weeks

of the lambing period. During the

third and fourth weeks there are

additional arrivals, and sometimes

births occur quite late in the season.

On July 19, 1939, a lamb was seen

which was about half the size of the

Table 8.

—

Classified Spring Counts— 1939 l

Locality 2 Date Ewe Lamb Year-
ling

2-year-
old

Old
ram

Young
ram Total

Savage River Canyon. ... July 18

May 31

Juno 23

June 30

do ..

36

32

22

30

19

10

29

20

16

26

22

105

15

23

11

4

22

12

11

26

7

9

8

11

17

20

63

8

5

7

3

11

15

11

10

7

1

15

4

2

8

8

23

30

31

14

7

8

1

2

94

Sanctuary Mountain . . ..... 97

Big, Creek. . ... .. _ .. 83

Big Creek, head of ... . 80

Do 5

1

8

3

10

30

4

10

4s

Big Creek ...... . . ... July 3

June 6

Juno 8

June 20

_.do

49

Igloo Mountain 05

Do 53

Cathedral Mountain 28

West of Cathedral Mountain . 6

4

20

7

3

11

5

2

3

3

9

9

5

3

11

84

6

54

Lower East Fork River .

East Fork River ... .. ..

Polychrome Pass .

June 5

May 26

Juno 3

do ....

()()

281

45

Toklat River ... .. . 22

Intermediate Mountain,

.

June 12

May 30

Juno 10

8

5

49

Stony Creek

Mile 66

27

6

Total 429 229 132 67 252 32 1. 141

1 The best counts arc included, following as nearly as possible the close of the lambing period. There is

very little duplication, and figures give lamb crop and yearling survival for majority of mountain sheep in

Mount McKinley National Park.
2 Arranged from east to west.
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others. It appeared to be about 2

weeks old which would place its

birth early in July. Twins are a

rarity. Only one pair was noted.

Often a ewe is followed by two

lambs (or more), but if a person

watches long enough he generally

will see a second ewe appear and

claim one of the lambs.

Sheep classified totaled 4,985 in

1939, 1,157 in 1940, and 2,732 in

1941. There were many duplica-

tions since the total number of sheep

in the park is not more than 1,500.

Table 9.

—

Classified Fall Counts— 1939

Locality 2

Savage River Canyon
Sanctuary Mountain
Bis; Creek

Igloo Creek

Cathedral Mountain

West of Cathedral Mountain,

Sable Pass

East Fork River

Polychrome Pass

Toklat Bridge

Lower Toklat River

Total

Old
ram

I I

Young i T . ,

ram x otal

11

15

13

3

7

33

94

65

81

59

20

18

55

22

128

47

73

13

581

1 Includes the most complete fall counts available for different localities,

summer and proportion of yearlings are shown.
2 Arranged from east to west.

Lamb survival through the

Table 10.

—

Classified Spring Counts- -1940 1

Locality 2 Date Ewe Lamb Year-
ling

2-year-
old

Ram Total

Cathedral Mountain ... . _____

Tattler Creek

June 18

June 8

June 20

July 22

June 14

June 1

1

25

16

21

15

3

1

4

3

3

6

1

1 32

20

Sable Pass __ _____
East Fork River _______

1

139

8

11

28

159

Polvchrome Pass _ 8

Toklat River 20 3 6 4 44

Total 97 11 19 6 158 291

1 The sample is small but representative. The lamb crop is extremely small and the yearling survival

low.
2 Arranged from east to west.
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Table 1 1 .— Classified Fall Counts- 1940

Locality 2 Date Ewe Lamb Yearling Rani Total

North of Headquarters Sept. 27.

Savage River
j
Oct. 4__.

Sanctuary Canyon _

Igloo Mountain

Cathedral Mountain

Tattler Creek

East Fork River

Polychrome Pass

Toklat River

East Branch Range. _

Mile 57

Total

Oct. 9 ..

Sept. 15

Sept. 7

Sept. 5.

Sept. 16.

Oct. 4 .

Sept. 10

do

A ue. 25.

26

34

20

30

17

9

43

13

9

7

208 35 31

14

9

2

14

1

98

3

54

55

30

53

20

12

14S

C)

25

10

8

147 421

1 The small lamb crop revealed in spring count is again evident here.

2 Arranged from east to west.

Table \2- Classified Spring Counts- 1941

Locality 2 Date

Savage Canyon June 3__

Sanctuary Canyon June 2_ .

.

West of Teklanika Bridge May 27.

Do May 29.

West of Igloo Mountain June 6...

Igloo Mountain June 12..

Cathedral Mountain June 5_„.

Tattler Creek .do
Do i June 1L

Double Mountain
Sable Mountain
East Fork River

Lower East Fork River.

Tributary Creek

Polychrome Pass

Mile50_

Toklat River

Stony Creek

Do
Mile 06

Do
Intermediate Mountain.

Lower Toklat River

Total

-.do.—.

June 7__

May 26

...do.__ _.

...do.....

May 27

June 4...

June 8

June 4

June 14

June 4

June 10

June 23.

do ....

Ewe Lamb Yearling Ram

19

51

4

20

50

11

21

17

21

40

17

7

5

8

49

19

26

25

4

10

36

9

6

9

15

23

3

24

Id

10

3

53

8

19

50

11

13

9

14

3

25

Total

386 209 16 233

31

133

16

19

38

94

21

27

26

6

38

116

36

27

15

12

91

3

2

3

29

36

25

844

1 Shows 1941 lamb crop and survival of 1940 lambs to yearling age.

2 Arranged from east to west.

There is a minimum of duplication.
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Table 13.

—

Classified Summer Counts— 1941 l

Locality 3 Dale Ewe Lamb Yearling Rani Total

Savage River June 12

June 18

Aug. 4

do

21

14

6

13

25

13

24

2

19

12

7

3

9

10

7

16

1

10

33

Sanctuary Mountain ... ._._.

I^loo Mountain . _ .

20 41

9

Cathedral Mountain 1 23

Tattler Creek ._. -_ _. do 1 36

Double Mountain .... . do 20

Teklanika Range __ do 40

Sable Mountain . - .. ___do 11

1

90

9

14

Do ___do 30

Tributary Creek July 28

July 9

Aug. 4

...do-

90

Head of East Fork River 9

Toklat River - .. 16

14

12

11

28

Do -._._—_... 25

Do _.do 13 13

East Branch Range .do 19

9

5

8

24

Mile 66 July 25 17

Total 195 111
:

1 145 452

1 Field work was terminated in early August, so these counts were made earlier than the late-season counts

for 1939 and 1940.

2 Arranged from east to west.

Table 14.

—

Comparison of lamb-ewe and yearling-ewe ratios for the years 1939,

1940, 1941

Spring count >

Fall count L_.

Total count 2
_.

Lamb-ewe ratios

1939

percent
1940

percent
1941

percent

49 11 54

49 16 57

50 19 54

Yearling-ewe ratios

1939 1940

percent percent
1941

percent

28

32

25

19

15

16

1 The "spring count" and "fall count" consist of the most complete counts in each locality over the range

rather than a total of all counts during the spring or fall season. Thus duplication was avoided.
2 "Total count" consists of all the classified counts made during the year.

Classifications for 1939

Total count.—Between the latter

part of May, when practically all

lambs had been born, and late

October 4,985 sheep were classified.

There were many duplications, but

the count probably included 90 per-

cent or more of the sheep. Some sheep

were undoubtedly counted oftener

than others, so that in the total count

there is some danger of the averages

being unduly influenced by some of

the duplications. However, the re-

sults are about the same as the

selected counts where there was very
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little, if any, duplication. The figures

for the total classification are as

follows: Ewes, 2,055; lambs, 1,064;

yearlings, 549; 2-year-olds, 163; rams

1,154. The lamb-ewe ratio is 51 per-

cent, that is 51 percent of the ewes

had lambs. The yearling-ewe ratio is

26 percent. If the lamb crop in 1938

was about the same as in 1939, then

one-half of the lambs had succumbed

during the first year. This I would

presume to be a normal, good sur-

vival. The 2-year-olds were not

counted consistently, so the count of

them is smaller than it should be. In

most other counts 2-year-olds were

not segregated, so it may be best here

to place half of them with the ewes

and half with the rams, so as to make

all the figures comparable. This

would reduce the figure for the

lamb-ewe ratio from 51 percent to

50 percent and the yearling-ewe

ratio from 26 percent to 25 percent.

Spring Count.—In the total count

there were more duplications in

some parts of the range than in

others and if they happened to fall

in localities where the lamb and

yearling numbers were especially

high or low, the final figures for the

lamb and yearling ratios would be

too high or too low. One repre-

sentative count has therefore been

selected from the field record in

each locality. These were made as

soon after lambing as a good count

could be obtained, in order to have

a classification of most of the popu-

lation with a minimum of duplica-

tions. Although the counts were

not made on the same date (there is

more than a month separating some

of them) I am confident there is

little duplication. Where there could

have been duplication, judging from

the localities and dates appearing

in Table 8, the movements of the

bands were well enough known
during the critical period to elimi-

nate largely any probability of it.

A range-wide count closely following

the completion of the lambing gives

a lamb-ewe ratio before potential

summer losses have occurred.

The selected early 1939 counts,

totaling 1,141 animals, are given in

Table 8. The lamb-ewe ratio is

53 percent and the yearling-ewe

ratio is 30 percent. If one-half of

the 2-year-olds are placed with the

ewes, the lamb-ewe ratio becomes

49 percent, and the yearling-ewe

ratio 28 percent. These ratios do

not differ greatly from those derived

from the total count.

In this particular early count a

fairly accurate count of 2-year-olds

was obtained, although it is perhaps

a little lower than it should be, since

it was not always possible to count

this age group. However, the figure

gives some indication of the survival

of sheep to that age. Sixty-seven 2-

year-olds were counted, giving a ratio

of 2-year-olds to ewes of 1 5 percent.

The size of the lamb crop from which

these 2-year-olds came and the num-

ber of these lambs surviving to the

yearling stage is not known, but if

similar to the 1939 lamb and year-

ling ratios, one might guess that a

little more than one-half the yearlings

had survived to the 2-year-old class.
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However, there is too much conjec-

ture involved to accept this figure for

the yearling loss with any assurance.

Fall count.—In order to check the

survival of lambs during the summer,

I have listed the most comprehensive

fall counts for 1939 in such a way as

to avoid duplication. Counts are

available from fewer localities than

in the spring, but the figures seem

large enough to be significant. This

late 1939 count is given in Table 9.

One-half (5) of the 2-year-olds listed

are added to the ewe figures. The

lamb-ewe ratio is 49 percent, the

same as in the spring, and the year-

ling-ewe ratio is 32 percent, four

points higher than in the spring. The

figures indicate that there were few

losses of lambs and yearlings during

the summer months. This was also

the impression I gained from general

field observations, for no indications of

disease were noted, and wolves, after

the appearance of the caribou, did

not molest the sheep.

Classifications for 1940

Total Count.—In 1940 the total

count—1,157—was small, but the

various counts were well distributed

according to locality. The results of

the total classification are as follows:

Ewes, 479; lambs, 93; yearlings, 78;

2-year-olds, 20; rams, 487. The lamb-

ewe ratio is 19 percent, and the year-

ling-ewe ratio is 1 6 percent.

Spring Count.—The best early classi-

fied counts are given in Table 10.

They do not include two important

localities—Savage River Canyon and

Sanctuary and Teklanika Canyons

—

which were classified a little too early

to get the lamb counts. The count is

as follows: Total, 291; ewes, 97;

lambs, 11; yearlings, 19; 2-year-olds,

6; rams, 158. The lamb-ewe ratio is

11 percent; the yearling-ewe ratio is

19 percent.

Fall Count.—The fall count given in

Table 11 is a good sample. It is as

follows: Total, 421 ; ewes, 208; lambs,

35; yearlings, 31; rams, 147. The
lamb-ewe ratio is 1 6 percent, and the

yearling-ewe ratio is 15 percent.

It will be noted that the lamb-ewe

ratio in the spring was 11 percent,

while in the fall, when it would be

expected to be the same or smaller, it

was 16 percent. If three bands, which

were classified in the fall, had been

classified in the spring, the lamb-ewe

ratio for the spring would be raised to

about 17 percent. It just happened

that the lamb-ewe ratio was higher

than average in these particular

bands. There were apparently few

lamb losses during the summer.

The losses in the 1939 lamb crop

were too large to maintain the herd.

The 49 percent lamb-ewe ratio of the

fall of 1939 had been reduced by the

following spring to a yearling-ewe

ratio of 19 percent or less.

Classifications for 1941

Total Count.—In 1941 the total

count was as follows: Total, 2,732;

ewes, 1,331; lambs, 722; yearlings,

38; rams, 641. The lamb-ewe ratio is

54 percent; the yearling-ewe ratio is

about 3 percent.

Spring Count.—In the spring of 1941

large counts from many localities are
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available as shown in Table 12. Some
of the counts were made as early as

May 26, but by this date most lambs

had been born. The count is as fol-

lows: Total, 844; ewes, 386; lambs,

209; yearlings, 16; rams, 233. The
lamb-ewe ratio is 54 percent; the

yearling-ewe ratio is 4 percent.

Summer Count.—In 1941 I left the

park in early August so could not

make counts in the fall. Most of the

counts included in Table 13 were

made in July and early August.

Counts made about the middle of

June at Savage and Sanctuary River

Canyons are used in order that these

localities can be included to make
this count more comparable with the

spring count. The count is as follows:

Total, 452; ewes, 195; lambs, 111;

yearlings, 1; rams, 145. The lamb-

ewe ratio is about 57 percent, slightly

higher than the 54 percent obtained

in the "total" and "spring" tabula-

tions (Table 14). Indications are that

few lambs were lost during the

summer.

The yearling-ewe ratio is about 0.5

percent, only one yearling being re-

corded in this late count. If the

yearling-ewe ratio in the fall had been

the same as in the spring there would

have been eight yearlings in the fall

count. The number of yearlings in-

volved is so small that one hesitates

to conclude that there was a yearling

loss during the summer. A band or

two harboring a few odd yearlings

would bring the fall yearling ratio up

to the spring ratio.

All the counts in 1941 show a high

lamb crop (more than 50 percent)

and an extremely low number of

yearlings. Very few of the 1940 lambs

survived the winter.

Discussion

Variations in lamb crop.—The lamb

crop in 1939 was about 49 percent;

in 1940 about 16 percent; and in 1941

about 54 percent. The 1939 and 1941

lamb crops were probably slightly

better than average, with relatively

small losses occurring during lambing

time. The analyses of wolf droppings

indicated some predation on the 1939

lambs before the caribou moved into

the region with their calves. Possibly

this wolf predation was just sufficient

in 1939 to lower the 1939 lamb crop

below that of 1941. However, we are

dealing with rather small differences,

and the slight wolf predation on

lambs probably had little effect on

the ratio.

The 1 940 lamb crop was abnormal

in two respects; the season was very

late and the number of lambs un-

usually small. In 1940 the first lamb

was found on June 4. On this date the

lambing had been practically com-

pleted in the 1939 and 1941 seasons.

The lamb crop in 1940 was one-third

or less than that of 1 939 or 1 941

.

It is not easy to account for the

small lamb crop. According to some

of the trappers there is occasionally

an exceptionally poor lambing year.

It is possible that the small 1940 lamb

crop is correlated with crusted snow

conditions reported for January of

that year. The ewes may have been

affected in some manner, causing a

lowering in the lamb numbers. Since

136 + THE WOLVES OF MOUNT McKINLEY



the lambing was so late, possibly the

early bred ewes were affected most

by the snow conditions. It may be

significant that in 1932, after the

severe winter, the lambing was also

late and the lamb crop very small.

On the other hand, the winters pre-

ceding the high 1939 and 1941 lamb

crops were favorable for the sheep.

The crop, in part, may be dependent

on winter conditions.

Ewe-lamb ratio normally about 50

percent.—A good average lamb-ewe

ratio appears to be about 50 percent,

although this is based on the classi-

fication of only three lamb crops,

one of which was almost a complete

failure. But a 50 percent lamb

crop is about what one would expect

in a good year judging from the

reproduction rates of big game in

general. The 2-year-old ewes are

included in the ewe counts even

though ewes probably do not pro-

duce lambs until they are 3 years

old. However, their inclusion does

not change the figures more than a

few points, still leaving the ratio

near 50 percent.

In 1941 L.J. Palmer (1941) classi-

fied a number of sheep in the Mount
Hayes region of the Alaska Range
east of Mount McKinley National

Park. He did not segregate the

yearlings so the figures are not

strictly comparable. He counted 501

ewes and 214 lambs, and estimated

that one-half of the 2-year-olds and

yearlings survived. If one-half the

yearlings survived, we would have

about 100 to subtract from the ewe

count, to make his ewe count com-

parable with mine. This would

give us about 400 ewes. After mak-

ing this adjustment, which still

includes the 2-year-olds as in my
figures, we get a lamb-ewe ratio of

53 percent. This percentage is sur-

prisingly close to my "total" and

"spring" counts the same year

(Table 14). This close agreement

between the figures for the Mount
Hayes area, where wolf predation is

probably less than at Mount McKin-
ley National Park, and those in the

park, strengthens the conclusion that

a lamb-ewe ratio of about 50 percent

is a good normal lamb crop.

Lamb and yearling ratios in different

parts of range.—The lamb-ewe ratios

tended to be uniform over the range

during the 3 years that these ratios

were determined.

In considering yearling survival,

however, there does seem to be some

real difference between localities.

The yearling survival in the general

East Fork area was below average,

while at Savage and Sanctuary

River Canyons and at Toklat River

the yearling survival was consistently

above average. In the areas where

there is a slightly higher than aver-

age yearling ratio it appears that the

country is rougher and of such a

nature as to give greater protection

to the yearlings from wolves. Sanc-

tuary and Teklanika River Canyons

with a mountain between them seem

to be especially favorable localities

for yearling survival. Although there

apparently are local differences, the

general average in different localities

each year does not vary greatly.
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Summer losses.—In comparing the

spring and fall counts in each of the

3 years it is obvious that the losses

of both lambs and yearlings during

the summer were slight. There was

relatively little wolf predation on

lambs in 1939, and practically none

in 1940 and 1941 so far as I could

ascertain. The only sick animal

noted was a young lamb observed

in June by rangers.

Lamb survival first winter.—We do

not know what the lamb-ewe ratio

was in 1938, but judging from the

number of yearlings present in 1939

it apparently was high. If it were

somewhere near 50 percent, which

seems likely, then more than half of

the lambs survived the winter.

Such a survival is probably sufficient

to cause a definite upward trend in

the population. The number of 2-

year-olds in 1939 was also quite high,

so that the sheep seemed to have

done well for two successive years.

The excellent 1939 lamb crop

suffered heavy casualties during the

winter and a number of these

casualties may have resulted from

the crusted snow conditions prevail-

ing for part of the winter or heavy

wolf pressure due to scarcity of cari-

bou in the sheep hills. The yearling-

ewe ratio in 1940 varies from 15 to

19 percent (the lamb crop in 1939

was about 50 percent). About two-

thirds of the lambs failed to come

through the winter. Such a heavy

loss no doubt means no increase, or

a possible decrease in the population,

for the yearling survivals would

hardly compensate for the winter

losses among the older animals.

As has been pointed out, the lamb

crop in 1940 was only about a third

the size of the crop in 1939 and 1941.

Of this small crop, 20 percent or less

survived the winter as yearlings, so

that there were scarcely any yearlings

in the population in the summer of

1941.

Thus for two successive years the

survival of yearlings was so small

that it is probable that the sheep

population suffered a decline in

numbers each year. So far as known,

there was no disease among the

yearlings except actinomycosis which

generally affects only a nominal

number of the animals. The cause

of heavy losses appeared to be due to

wolf predation.

Some Wolf-Sheep Relationships

Effect of Artificial Intrusions

on Wolf Predation

In a national park the objective is

to preserve a piece of primitive

nature where natural interrelation-

ships may prevail. The more com-

plete the biotic unit and the larger

the area the greater is the opportu-

nity to achieve that ideal. But un-

fortunately few national parks are

large enough to be uninfluenced by

artificial activities taking place both

within and outside their boundaries.

In Mount McKinley National

Park the automobile highway passes

along the sheep hills for some 70

miles. This road gives the wolves a
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special advantage in that they have

an easy trail to different parts of the

sheep range. In several places the

road winds among the cliffs used by

sheep in winter, saving wolves a

laborious climb. Because of the

many sharp turns in the road the

wolves have an opportunity to sur-

prise the sheep at close range. These

advantages to the wolves are not

especially great because the road

affects vitally only a small part of

the sheep range. This illustrates the

need for carefully examining all

proposals for park developments.

Another activity which intrudes

on the natural conditions within

the park is the trapping of wolves

on lands outside the park. Trapping

adjacent to the park boundaries,

Figure 47: At Polychrome Pass the high-

way traverses the heart of excellent win-

ter range for mountain sheep. This

affords wolves ready access to the range,

and an opportunity to surprise sheep at

sharp curves on the road. [October 22,

1939.]

and a certain amount of control

within the park, annually has elimi-

nated some of the park wolves. The
effect on the wolf-sheep relation-

ships is not well known, but probably

such trapping does not take the

annual increase during most years

or greatly alter the wolf population.

The status of the wolf within the

park probably is, at the present time,

similar to the status of the wolf in

Alaska as a whole.

Still another artificial intrusion is

the shooting of caribou adjacent to

the park. Although this hunting
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does not now appear to be important

it apparently has been extensive in the

past. The reduction or curbing of

the caribou herds by shooting might

increase the wolf predation on the

sheep by leaving a smaller caribou

population.

The effect of the artificial intru-

sions will have to be carefully

evaluated in considering the con-

servation of the wildlife in the park.

Do Caribou Divert Predation

From Sheep?

Frequently there is serious direct

competition for food between ungu-

lates. Although the food habits of

sheep and caribou overlap broadly,

their ranges, especially in winter,

overlap very little. Generally the

caribou feed on the lower hills and

rolling terrain where lichens are more

abundant, and the sheep are up on

the wind-swept ridges.

The caribou is an exceptionally

good example of a buffer species.

This is especially noticeable in the

spring. When the caribou calves make
their appearance they furnish to the

wolves a large and easily obtainable

food supply. At this time wolf preda-

tion on sheep practically ceases.

The caribou also serve as a buffer

in winter. There are some suggestive

correlations between wolf predation

on sheep and the presence or absence

of caribou in the vicinity of the sheep

hills in winter. In a year that caribou

wintered among the sheep hills the

predation on sheep appeared to be

less than when caribou were absent.

In the winter of 1938-39 between

1,500 and 2,000 caribou wintered

between Teklanika and Savage

Rivers and others wintered along

the north border of the park. That

year there was a high survival of

yearlings among the sheep. In the

winter of 1939-40 there were prac-

tically no caribou in the sheep areas.

The survival of sheep yearlings that

winter was about half of what it had

been the preceding winter (assuming

that lamb crops were about equal).

In the absence of the caribou the

wolves turned to the sheep. However,

crusted snow conditions also favored

the wolf in his sheep hunting in the

winter cf 1939-40, so the two winters

are not strictly comparable. The 1940

lamb crop was so small that one can-

not draw many conclusions from the

figures. There was a heavy winter

mortality among the few lambs

present even though caribou were

present to act as a buffer. Wolf pres-

sure on individual lambs may have

been higher than usual because there

were so few lambs.

Although the caribou are very

definitely a buffer species at times,

there is still a question whether or not

they increase or decrease the wolf

predation on the sheep over a period

of years. It is likely that because of

the presence of the caribou, the sheep

range supports a larger wolf popula-

tion. True, when caribou are present

they probably bear the brunt of the

predation. But when caribou winter

elsewhere, the wolf population, whose

size is probably adjusted to their

presence, is, so to speak, left stranded,
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and dependent on sheep for suste-

nance. The majority of the wolves in

the park do not move off with the

caribou as some persons have as-

sumed. Wolves are accustomed to

obtaining their food in the one terri-

tory. Thus it appears that the caribou

herds, because of their periodic ab-

sences from the sheep ranges, may
influence predation in such a way as,

in the long run, to lower the size of

the sheep population. But because of

the small amount of information on

this point our conclusions must be

tentative. There is no doubt, how-

ever, that the caribou at times is a

highly important buffer species for

the sheep.

Historical Evidence That Wolves
Are Curbing Sheep Numbers

During the period of wolf scarcity

beginning sometime between 1908

and 1916 the sheep prospered, in fact

built up to what apparently was an

overpopulation about 1928. Un-

usually severe snow conditions in

1932 reduced the population which

already had been depleted by the

hard winter of 1929. According to

one observer, not more than 1,500

sheep remained. This population

was not far from that present on the

range in 1941, 9 years later. WT

e do

not know definitely the number of

sheep in 1932 after the die-off but

it probably was not less than at pres-

ent. During this 9-year period, so far

as we know, a rather uniform wolf

population existed and it is known
that wolves preyed extensively on

sheep. The fact that sheep increased

rapidly in the absence of wolves and

have not increased during their pres-

ence strongly indicates that the wolves

have been the factor preventing

the sheep from increasing. I am fully

aware how frequently "obvious con-

clusions" are wrong, especially in

prey-predator relationships. How-
ever, I found no other factor which

seemed sufficiently operative to hold

the sheep numbers in check. It seems,

therefore, that the wolves are the con-

trolling influence. Granting that the

wolves have held the sheep in check

for several years, that does not neces-

sarily mean that the sheep will not

increase or decrease in the future in

the presence of the same wolf popu-

lation. The presence and numbers of

the caribou is an uncertain factor

which influences wolf predation on

sheep so the yearly movements of the

caribou and their status must be con-

sidered. Furthermore, the abun-

dance or scarcity of snowshoe hares

may have an important bearing on

relationships. Other factors, of course,

may change to alter the relationship,

so one cannot predict with certainty

the future relationships and popula-

tion trends.

The historical data corroborate the

evidence obtained in the field study

that wolves are the chief factor limit-

ing the sheep population at the pres-

ent time.

Effect of the Wolf on

Sheep Numbers

At the time that the sheep popula-

tion was at its maximum many of the

sheep lived away from the traditional
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rocky habitat and occupied low hills

and even high banks along the rivers.

The use of this gentle terrain was

probably necessary because of food

shortages in the rugged hills. In the

absence of the wolf they were able

to survive in the areas lacking pro-

tective cliffs. But when the wolf ap-

peared and became plentiful the

sheep in these places became so vul-

nerable that no doubt the strong as

well as the weak could be captured.

In the presence of the wolf, therefore,

the range of the sheep was gradually

constricted, and they were confined

to more rugged habitats where they

could cope with the wolf on better

terms. In confining the sheep to the

cliffs, the wolf is an important factor

in molding their habits, and through

the past ages probably has done much
to develop and preserve the sheep as

we know them today.

The relationship between wolves

and sheep probably differs according

to the types of terrain. Where the

cliffs are exceptionally rugged and

extensive a sheep population might

be largely immune from wolf attack

until it becomes so large that it over-

flows into less rugged surrounding

country. Where cliffs are only mod-

erately rugged or not very extensive,

the sheep might remain rather low

in numbers, perhaps at a point where

the law of diminishing returns makes

it unprofitable for the wolf to hunt

them; in some unfavorable cliffs per-

haps all the sheep would be de-

stroyed. Therefore we would expect

to find considerable variation in the

abundance of sheep, in the presence

of wolves, in different sheep areas,

due primarily to the character of the

country.

Since the wolves appear to hold the

sheep in check it is of interest to dis-

cuss how predation, which appar-

ently is mainly upon the weak, oper-

ates to control the population.

The predation on the old-age ani-

mals and those weakened by disease

curbs the numbers to some extent.

A few of the old ewes, although weak-

er than the average and doomed to

die in a year or two from old age,

might still bring forth a healthy

lamb if not eliminated by the wolf.

The same is probably true for some

of the sheep suffering from malformed

dentition as a result of disease. Pre-

dation on the healthy sheep, cap-

tured by chance or otherwise, elimi-

nates a few members of the popula-

tion and their potential offspring.

But this predation does not appear to

be as important as that on the year-

lings.

From the skull study it could not be

determined how much the wolves in-

creased the death rate among the

yearlings. Comparative studies in

periods of wolf scarcity would be en-

lightening in this regard. But it was

evident that the losses among the

yearlings in the winters of 1939-40

and 1940-41 were so great that, com-

bined with all other losses, they re-

sulted in a reduction in the total

sheep population. It appears to me
that the large losses were due mainly

to heavy wolf predation. The lamb

and yearling losses in mountain sheep

herds in Wyoming, in the absence of
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any serious predator, are sometimes

fully as great as in Mount McKinley

National Park. But in Wyoming it

was evident that the young were dis-

eased for they coughed considerably

in late summer, and many died dur-

ing the summer and fall. This disease

is probably correlated with poor

range conditions. In Mount McKin-

ley National Park the young sheep

appeared healthy at the beginning of

winter. No coughing or other evi-

dence of disease was noted excepting

actinomycosis which would probably

affect only a nominal number of ani-

mals. On the other hand, the wolf

was known to prey upon the sheep

extensively at times. From the total

observations made, the conclusion

seemed evident that large losses

among the yearlings are caused by

wolf predation at times, and that

these losses are probably most im-

portant in holding the sheep num-
bers in check.

The Sheep and the Wolves May
Now Be in Equilibrium

It is unfortunate that we do not

have accurate information on sheep

numbers since the die-off of 1932 so

that we would know more about the

trend of the population. One ranger

thought that the low was reached

about 1936, and that in 1939 there

was a definite increase over the past

few years. These thoughts were based

on general observations. In 1940 and

again in 1941 there were decreases.

My impression is that the sheep num-

bers have not varied greatly since

1932. If this is actually the case then

it is probable that the sheep and the

wolves have reached an equilibrium,

with, of course, some ups and downs.

If we were assured that there wculd

not now be any striking reduction in

sheep numbers, the wolf-sheep re-

lationship might be considered a sat-

isfactory one, especially to anyone

who has seen the ungulate over-pop-

ulations and the over-grazed big

game ranges in the States. Artificial

intrusions may give the wolf an un-

due advantage over the sheep, hence

it is desirable to continue observa-

tions in order that the status of the

sheep may at all times be known and

proper steps taken when needed to

assure their perpetuation under as

natural conditions as possible.
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Description

The caribou is a circumpolar deer

adapted to life in the Arctic. Both

sexes carry antlers. The cow's antlers

are small and branching, those of the

bull large and picturesque with a

well-developed brow tine extending

over the nose from the base of one or

both antlers. The blunt, curved hoofs

provide a broad support for walking

on the tundra or in snow. The long,

thick coat of the bulls is dark brown,

contrasting conspicuously with the

pure white neck and mane and white

stripe along the flank. The cows are

similarly colored but the white is

duller and the coat in general paler.

The shoulder height varies from

46 to 55 inches. The average dressed

weight of 18 bulls, according to O. J.

Murie (1935, p. 13), was 247 pounds,

the heaviest 305 pounds. Of 6 adult

bulls the average live weight was 366

pounds. The dressed weight of 12

adult cows averaged 148 pounds, and

the average live weight of 5 adult

cows was 213 pounds. A male calf

taken by O. J. Murie in September

weighed 75 pounds dressed, another

121 pounds live weight.

The caribou is a gregarious animal

usually found in large herds. Some-

times the herds contain seven thou-

sand or more animals, but a few hun-

dred is the usual number. On the

move much of the time, the caribou

make extensive migrations which in-

volve hundreds of miles of travel.

The migrations follow general route

patterns over a period of years, but

have many variations and sometimes

there are drastic changes. After pass-

ing over certain areas for a number

of years, the animals may shift their

ranges to entirely new areas. This

migratory habit and the shifting of

ranges are highly beneficial to the

vegetation in that they tend to lighten

use and give the forage plants oppor-

tunity for recovery. This is especially

beneficial to the lichens (favorite

caribou food) which recover slowly

;ifter being overgrazed.

According to O. J. Murie (1935).

there are five principal caribou herds
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in Alaska, each of which is segre-

gated sufficiently to be considered as

a unit. There is, no doubt, some inter-

mingling of animals from different

herds. The animals in Mount Mc-
Kinley National Park form a well-de-

fined group, occupying a range which

centers in the park and vicinity.

They range over a region at least 300

or 400 miles in diameter; the exact

limits are not known. At times this

herd probably has some contact with

the Yukon-Tanana herd which is

the largest group. The total number

of caribou in Alaska 20 years ago was

estimated at more than a million.

So far as known the status of the

herds has not changed greatly since

that time. However, there has been

considerable hunting in recent years

and the wolf population has been

greater so that there may have been

some decrease in late years. The park

herd, numbering 20,000 to 30,000,

constitutes only a small part of

Alaska's caribou population.

Classification

The Alaska caribou have all been

placed in the "Barren Ground

group." Two subspecies have been

recognized-

—

Rangijer arcticus granti,

to which the caribou on the Alaska

Peninsula have been referred, and

Rangijer arcticus stonei which includes

all the other caribou in Alaska (O. J.

Murie, 1935). There is great indi-

vidual variation in antler form which

has often given the impression that

the woodland and Barren Ground
caribou are both found in interior

Alaska.

Numbers

During the 5 days between June 28

and July 2, 1941, about 14,685 adults

and 6,900 calves were seen within the

park, or a total of more than 21,000

caribou. There was not much possi-

bility of duplication but no doubt

some nocturnal migrants were missed.

It is not known what part of the herd

this count represents. The main

bands of bulls, which had already

moved west of Wonder Lake, were

missed, and there no doubt were

others which were scattered about

to the west and elsewhere. It is safe

to say that the Mount McKinley

National Park herd numbers be-

tween 20,000 and 30,000.

Movements of Mount McKinley
National Park Caribou

Brief Survey of Movements from

1925 to 1941

Detailed information on the move-

ments of the Mount McKinley Na-

tional Park caribou herds is lacking,

but there is enough information in

the Park Superintendents' monthly

reports to give an approximate idea

of the annual movements. There

are, of course, many gaps in our

knowledge since much of the territory

used by caribou is not easily acces-

sible and is infrequently visited by

man. I have reviewed the monthly

reports of the Superintendents and

summarized the information con-

tained therein. An understanding of

the movements of the caribou is im-

portant from the standpoint of the
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park visitors because so often they

are disappointed at failing to see the

animals, which at the time of their

visit may have moved beyond the

region accessible by road. For the

benefit of future workers in this area,

and to place on record facts that may
prove of value in further studies of

caribou wanderings, the data are

given here in some detail.

7926.—In the winter of 1925-26,

2,000 or more caribou wintered in

the region around Toklat River and

McKinley Fork, but there were few

in the eastern section, including the

area between Teklanika River and

Park Headquarters. Apparently they

had been wintering to some extent

along the north boundary. Many at

this time had been wintering in the

Broad Pass region along the railroad,

but there is no mention of any migra-

tion to this area. In 1922 and 1923

O. J. Murie and I observed an east-

ern migration in the fall between

Savage River and Park Head-

quarters.

In July 1926, six or seven thousand

caribou were found in the Toklat

River region, and hundreds were

found at the head of Savage River.

In August they were reported to

have gone westward.

In October 1926, there was a gen-

eral migration from the western part

of the park, over Sanctuary Pass to

Windy and points east in the Broad

Pass area. But there was also a large

herd in the general area west of Stony

Creek and a few stragglers wintered

at Savage. Apparently the main herd

had split in two, some wintering east

of the park and some in the western

part. There is no report of the return

of the caribou from the Broad Pass

region. They probably dribbled west-

ward inconspicuously.

1927.—In July 1927, several thou-

sand were reported in the East Fork

and Toklat River sections. In Octo-

ber 1927, six or seven thousand cari-

bou again moved out of the park

through the Windy region to Broad

Pass. This migration was not noticed

on the north side of the main range

but it was thought that these caribou

did come from the north side. In

December 1927, 1,500 were reported

in the Kantishna region and there

were other signs of large herds mov-

ing east along the northern bound-

ary. Large numbers seen on both

sides of the Tanana River were

thought to have come from the park

herd.

1928.—In February 1928, a herd of

1,000 caribou entered the park near

Cantwell, moving west, and in

March other herds followed. They

were seen over much of the park in

March. In June large herds were

reported in the Clearwater Creek re-

gion south of McKinley Fork. The

report stated that tourists were obliged

to travel beyond Copper Mountain

if they wished to see the large herds in

summer. In August bands near

Wonder Lake were starting east-

ward, and in September several

small herds were seen in the eastern

section of the park. In October

several thousand caribou traveled

eastward across the Teklanika River

and over to Windy and into the

146 + THE WOLVES OF MOUNT McKINLEY



Broad Pass area. About 1,000 were

reported wintering near Windy. It

was reported that most of the caribou

went 40 miles down the Kantishna

River to winter. About 200 wintered

near Savage River.

1929.—In May and June caribou

were reported plentiful in the park,

especially in the western section

south of McKinley Fork. In Septem-

ber thousands headed south past

Windy.

1930.—In October a scarcity of

caribou in the park occurred but

thousands were reported in the

Valdez Creek area east of Windy.

The migration to this area escaped

observation. In December about

5,000 were reported passing through

the central part of the park.

1931.—In April the caribou re-

turned to the park, traveling west,

and many were reported present in

summer. In the winter of 1931-32

there was apparently no migration

to the. Broad Pass region. Thousands

were reported wintering in the Lake

Minchumina region to the north-

west.

1932.—In May caribou were re-

ported returning to the park from the

west and they were common in June.

In November there were few caribou

in the park but they moved in from

the west in December, and 3,000 were

estimated to be wintering in the east-

ern section.

1933.—The caribou were abundant

in the eastern part of the park from

December to August, when they

moved westward. In November there

were few caribou in the park. At this

time they were reported abundant

near Lignite, 25 miles north of the

park and along the railroad. Some
wintered along the north boundary.

1934.—-In June, 10,000 caribou

were estimated in the eastern part of

the park. A few animals wintered

near Savage River in 1934-35.

1935.—In April large bands re-

turned to the Wonder Lake section,

presumably from the west or north

and by May were ranging as far east

as Savage River. In July approxi-

mately 5,000 caribou were seen in

Sable Pass. In August they were

scarce from Toklat to Park Head-

quarters. Notes are meager, but ap-

parently few caribou were in the park

in the winter of 1935-36.

1936.—No caribou were seen in

May but in June it was estimated

that there were 25,000 between Igloo

Creek and Mile 72. In July only a

few were seen.

1937.—-In the winter of 1936-37

few caribou were found in the park.

None was reported in May, but in

June 2,000 were seen between Igloo

Creek and Toklat River. In July it

was estimated that there were 25,000

within the park boundaries. In

August the migration had passed

and only a few scattered ones were

seen. During the fall caribou were

scarce in the park.

1938.—During the winter of 1937-

38 a few caribou wintered at Savage

River. Large herds were reported in

the Kantishna area. Former Chief

Ranger Corbley saw 500 on Mc-

Kinley Fork bar in March. Many
caribou were seen in the Wonder
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Lake area in April. In May, Ranger

Rumohr reported 20,000 in the Kan-

tishna region. During June hands of

20 to 200 were seen along the high-

way. In early July many migrated

westward from Sable Pass. By Au-

gust the caribou had gone to the

west, and during the fall few were

seen from the highway. It was esti-

mated that from 1,500 to 2,000

wintered in the Savage and Sanc-

tuary River regions, and that 10,000

wintered between McKinley Fork

and Herron Creek.

1939.—In the summer caribou were

abundant in the park in May, June,

and early July, and then they moved

westward. Presumably they wintered

west of Wonder Lake.

1940.—In May caribou returned

to the eastern section of the park and

were plentiful in June and early

July. In September there were many
near Wonder Lake and along the

north boundary.

1941.—Many caribou spent the

winter along the north boundary

and west of WT

onder Lake. They

were abundant in the park in May
and June.

Winter Movements

From 1922 to 1931 a large part of

the caribou herd moved over the

Alaska Range in the fall and wintered

in the Broad Pass region. Since 1933

the records indicate that the main

herds have wintered in the Lake

Minchumina area northwest of

Wonder Lake and along the north

boundary of the park. I am told that

prior to 1935 about 1,000 caribou

wintered on lower Savage River

along the north boundary but that

for a few years thereafter they were

scarce. The number wintering with-

in the park between Savage and

Sanctuary Rivers has varied con-

siderably. During the winters of

1935-36, 1936-37, and 1937-38

very few stayed here. In 1938-39

two or three thousand wintered in

this region; in 1939-40 there were

scarcely any, but in 1940-41 caribou

were again wintering here. Although

the main herds may winter in

relatively small areas, smaller groups

sometimes are rather widely distrib-

uted. Thus each year certain minor

and major variations may occur.

Summer Movements

For short periods in spring and

summer large herds of caribou may
be seen passing through the park, but

within a few days the scene may
change from one of abundance to

scarcity. In the years that the caribou

were wintering in the Broad Pass

area there was a spring and fall pe-

riod of abundance between Wonder
Lake and Savage River. In the spring

the caribou passed through the park

going westward; in the fall they

passed through it going eastward.

In recent years many of the caribou

have come from the west in May and

June and apparently crossed the

Alaska Range at the head ofSanctuary

River. Some caribou may cross the

Range from Muldrow Glacier and

eastward. In 1939, for instance,

tracks were noted at Muldrow Gla-

cier and as far west as McGonnagal
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Pass. In a few weeks they have re-

crossed the range and again traveled

to the west.

Data gathered from the monthly

reports of the Park Superintendents

show that caribou have been abun-

dant in the park east of Wonder Lake

during the following months:

1926—July, October

1927—July, October

1928—March, October

1929—May, June, September

1930—No data

1931—April, May, June, July

1932—May, June
1933—January to August

1934—June
1935—April, May, June, July

1936—June

1937—June, July

1938—April. May, June, July

1939—May, June, early July

1940—May, June, early July

1 941—May, June, early July

1939 Movements

I observed the caribou movements

in 1939, 1940, and 1941 so can de-

scribe them in more detail than was

possible for the earlier years. In 1939

the estimated 2,000 caribou wintering

between Savage and Sanctuarv Riv-

ers had moved north early in April.

South of Wonder Lake many caribou

were calving in May. Small bunches

moved eastward so that in late May
and early June a few scattered ani-

mals were encountered as far east as

Sanctuary and Teklanika Rivers.The

main bands remained in the vicinity

of the calving grounds for a few weeks

The first large bands moving east-

ward were seen in Sable Pass on June

12. A thousand caribou, mainly cows

and calves, were observed. They were

moving along steadily. On June 13

one band in Sable Pass contained 800

adults and about 400 calves. Between

the north side of Cathedral Moun-

tain and Teklanika River about 800

cows and calves were seen moving

south. They had come through passes

north of Sable Pass. OnJune 14 about

1,500 of them were seen in Sable Pass

and north of the road along the Tok-

lat River. On June 16 about 3,500

were seen at the Teklanika Forks.

These were traveling in bands of

from 100 to 250 which consisted

mainly of cows and calves with a few

bulls. Another 700 were seen travel-

ing along the base of Double Moun-
tain, making a total of 4,200 caribou

for the day.

On June 17 about 2,000 were seen

at Teklanika Forks; on the 18th

about 500; and on the 19th about

400. These caribou were traveling

steadily. All the bands seemed to go

6 or 7 miles up the west branch of

Teklanika River to the glaciers, back

to the Forks and up the east branch

and back to Double Mountain, where

they crossed to Sanctuary River. On
June 20, 200 were seen on Cathedral

Mountain, 100 on Teklanika River,

and 400 on Toklat River above the

road. By June 22 the main herds of

cows and calves and some bulls had

passed eastward to Sanctuary River,

up which they traveled, presumably

crossing to the south slope of the

Alaska Range. A trapper told me that

for several seasons large bands of cari-
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bou had come in June to the Chulitna

River on the south side of the Alaska

Range and disappeared after spend-

ing about 2 weeks there. That infor-

mation is in harmony with the data

on migration as observed in the park,

for after the caribou have gone east

they soon are seen returning and

going west.

Apparently the herds made up

mainly of bulls, and a few herds of

cows, did not make the long migra-

tion up Sanctuary River. On June

24 more than 1,000 caribou, mainly

old and young bulls, were reported

on McKinley Fork bar going west.

On June 25 a band of 48, mainly

bulls, was noted at Copper River bar,

and at Stony Creek 45, mainly bulls,

were traveling west. On June 27,

on Sable Pass, a band of 50 bulls

and another of 60 cows and calves

were moving west. On June 30 about

500, mainly bulls, came up Teklanika

River. It appeared that some bands

consisting largely of bulls had moved

eastward near the north boundary,

most of them going only to Teklanika

River, then had circled south toward

Sable Pass and upper East Fork

River, and then had turned west

again. On July 2 about 2,700 caribou,

including many calves, were seen

on Copper River bar. I do not know
where these caribou came from but

it seemed likely that they had gone

up Sanctuary River and recrossed

the Alaska Range on the upper

Toklat River or at some other place

along the Range, possibly Anderson

Pass. Most of these seemed to have

recrossed the Range between Toklat

River and Anderson Pass since few

were seen east of Toklat River in the

westward migration.

A few small bands were seen

dribbling westward in early July,

and on July 13 a band of 800 was

seen at Toklat River going west. On
July 16 a band of 149 and another

of 125 were on Sable Pass moving

west. A large band was seen on

Stony Creek. After this date only

a few odd animals were seen. The

caribou remained scarce east of

Wonder Lake up to the middle of

October, when I made my last

observations that year.

1940 Movements

In the winter of 1939-40 caribou

were scarce in the park, at least

between Park Headquarters and

Wonder Lake. No data are available

on where they wintered but presum-

ably it was to the west, possibly in

the Lake Minchumina region.

On May 6 at McKinley Fork near

the highway about 100 caribou were

seen and many tracks showed that

some had come down on McKinley

Fork bar from the west. On May 9 a

number of caribou were noted on the

bar just south of Teklanika River

Canyon. They were coming over the

mountain from the Sushana water-

shed to the northwest. From the top

of the mountain to the bar there was

a line of caribou coming down the

steep slope. When I was forced to

leave, the caribou were still streaming

over the top of the mountain. In

the afternoon when I returned they

were spread out over the tundra
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between Teklanika and Sanctuary

Rivers and moving south. I do not

know how many there were in the

herd. They apparently continued to

pass this point for several days.

On May 11 a band of 100 was

moving east on Sable Pass. Between

May 9 and the last of the month there

were several hundred between Tek-

lanika and Savage Rivers. They

kept moving southward. Large bands

moved up the Teklanika River and

Igloo Creek and went west over

Sable Pass. Many of these animals

seemed to have come from the north

boundary in the general region of

the Sushana and Teklanika Rivers

and moved south to Sable Pass, then

traveled westward. Others went up

Sanctuary River and perhaps crossed

the Alaska Range before traveling

westward.

From May 29 toJuly 2 about 12,000

adult caribou were seen traveling

west between Sable Pass and Toklat

River. Some which came from upper

Sanctuary River no doubt included

those that had come into the Tek-

lanika River region on May 9 and

later. Others came up the Teklanika

from the north and turned west at

Sable Pass and at passes to the north

of Sable. Some came up East Fork

River from the north and turned west

just south of the highway. During

July and August very few caribou

were seen. In September the caribou

reappeared in the Wonder Lake

region. On September 6, I saw about

500 near Wonder Lake and about

500 on McKinley River bars. There

were large herds north of Wonder

Lake in the Kantishna region at this

time. In October many of them

worked east along the north bound-

ary, almost to the railroad.

During the winter of 1940—41,

beginning in October, many caribou

were found on both sides of the north

boundary of the park. One trapper

said the caribou had come to Lignite

and to Dry Greek near the railroad

on the north boundary. Lee Swisher,

trapping on the Teklanika and

Sushana Rivers, estimated four or

five thousand caribou wintering in

that region. In traveling along the

north boundary from Savage River

to Wonder Lake in January I saw

many caribou tracks on both sides of

the boundary. On the return trip, no

caribou sign was noted between Mile

70 and Mile 27 on the highway. A
few were found between Savage and

Sanctuary Rivers along the highway.

1941 Movements

During March and April bands

totaling two and three hundred

caribou were seen near the road at

Savage River, but early in May few

remained.

On May 14 large bands of caribou

came into Sanctuary River Valley

from the northwest. A ranger re-

ported seeing 2,000 that day. The
following day I saw but 600 in the

same locality, indicating that they

were moving southward. On May
18 there were about 1,000 animals

east of Savage River and south of

the road. On May 28, on the rolling

hills between Savage and Sanctuary

Rivers south of the road, there were
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about 6,000 adult caribou and 3,000

calves. During the next 2 or 3 days

they kept moving southward up

Sanctuary River Valley. On June 3

about 350 were seen, mainly far up

Sanctuary. After that only scattered

ones were seen between Savage and

Sanctuary Rivers.

On June 4 about 250 caribou in

small bands of a dozen or less traveled

to Copper River bar from the north.

These caribou were mainly old and

young bulls and yearlings; no calves

were among them. On June 5 a

band of 150 cows with calves was

traveling south along Igloo Creek,

coming up from Teklanika River.

Between June 6 and June 9, small

bands of bulls were seen between

Sable Pass and Mile 74. They seemed

to be dribbling in from the north,

probably coming from the region

along the north boundary. On June

9 a band of 60 cows and 10 calves was

seen on Stony Creek traveling east

and two other bands of cows at Mile

69 and Mile 40 were going east. At

this time all bulls were traveling

west.

Between June 10 and June 26 few

caribou were seen. But on the eve-

ning of June 27 a party reported see-

ing a band of 4,000 on Stony Creek

traveling west. The following day I

saw about 4,000 adult caribou at

Mile 70, about 1,000 on Copper

River bar, 600 at Stony Creek, 700

at Toklat River, and 200 others along

the way. The adults were largely

cows. Usually the calves were not

counted because when the caribou

are traveling in big bands or lying

down in the distance it is difficult to

count the calves. Samples were

counted which indicated that about

half the cows were followed by caJves.

There were approximately 6,500

adult caribou and perhaps about

3,000 calves. These animals were

traveling hurriedly. On June 29 I

counted about 3,000 adults. In these

bands there were probably from

1,000 to 1,500 calves. On June 30 I

saw a band of about 2,000 adults and

perhaps 1,000 calves, and other bands

totaling 1,750 adults and 800 calves.

On July 1, I saw a total of 875

adults and 400 calves. On July

2 about 560 adults and 200

calves were counted. I was unable to

count caribou from July 3 to 5

because of floods washing out and

blocking the roads. Only a few were

seen on the 6th; 70 were seen on the

7th. Apparently the main run had

lasted about 5 days. Between July 3

and July 22 very few were seen.

Then on July 24 about 1,500 were

seen going north from McKinley

Bar toward the north boundary.

Those that had gone west were now
moving back east a short distance,

thence northward. My observations

were discontinued August 4.

Trails

Wherever the caribou migrate

they leave many parallel trails, for

the large herds often travel on a

broad front. In some places there

may be a hundred or more trails

only 2 or 3 feet apart. Not nearly all

the trails are used each year and

they may be in disuse for a period of
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years. Most trails in Mount Mc-

Kinley National Park lead east and

west along the migration route but

many also follow the rivers inanorth-

and-south direction. The trails tend

to follow the contours, but in many
places they ascend and descend

steep slopes, and may go over

mountains.

Food Habits of Caribou

The caribou is a grazing and

browsing animal with a special fond-

ness for lichens. The more important

foods eaten in the Mount McKinley

region consist of lichens, grasses,

willows, and dwarf Arctic birch.

Winter Food

Although lichens, and to a lesser

extent mosses, are relished at all

times of the year, they are especially

sought during the period when the

abundance of green foods of summer
are not available. My summer ob-

ervations in Mount McKinley Na-

tional Park indicate that relatively

few lichens are eaten. Perhaps more

are eaten at this season farther

westward where such food is in great-

er abundance. In September, when
the green vegetation has largely

disappeared, caribou seek out and

feed extensively on lichens. Species

of the genus Cladonia seem to be the

favorite ones. Throughout the winter,

the caribou paw through the snow

for lichens as well as grasses. One of

the requirements of a wintering

ground seems to be the presence of

lichens, even though they by no

means form the exclusive diet.

Grasses, sedges, and willows are

also eaten extensively in winter.

Even patches of coarse sedge were

closely grazed in some places. So far

as I could tell, practically all species

of grasses and sedges were utilized.

The willow twigs are eaten and some

of the dry leaves are picked off the

ground. Willow was much utilized

during the winter months.

Summer Food

The important summer foods are

grasses and sedges, willows, and

dwarf birch, supplemented by an

assortment of herbs. In early spring

the caribou near Wonder Lake were

seeking the new green shoots of sedge

and grass. Grasses and sedges form

a large part of the summer food.

When the willows and the dwarf

birch leaf out in May they are eaten

in large quantities. For a period in

May and early June willow and

dwarf birch seem to make up the

bulk of the food. The leaves are

stripped from the twigs, and some of

the fine twigs are also eaten at this

time of the year, perhaps more or

less accidentally. Where large bands

of caribou have fed, many of the

willow twigs which have had the

leaves removed are withered. Several

kinds of willows are eaten, including

two or three species of dwarf willow

that are highly palatable. More than

half the stomach contents of a cow
which died July 15 consisted of two

species of dwarf willow. Willows and

dwarf Arctic birch are widely dis-

tributed and abundant in the park.

Various herbs such as Bqykinia,

the wolves of mount McKINLEY + 153



Hedysarum, and Dryas are eaten in

summer. Hedysarum, growing abun-

dantly on the gravel bars, is eagerly

sought, so that where herds of caribou

have passed, hardly a plant has es-

caped a close grazing. Equisetum was

especially sought on several occa-

sions. (For a large list of food plants

see O.J. Murie, 1935.)

When migrating a caribou may
settle down for a period to feed, but

much of the time it eats hurriedly as

it travels. Often, before a willow twig

is stripped of leaves, the caribou has

moved forward and is reaching far

back to complete the action. Even

when the caribou has settled down to

feed more leisurely, it faces in the

direction it is going. This is so con-

sistently true that one can almost

always know the direction of the gen-

eral migration of a herd by watching

the movements of a single animal.

When the animals are on the winter-

ing grounds or on the calving grounds

they feed more leisurely, although

even then they are usually moving

about a great deal.

Stomach contents of some dead

caribou found on the range were as

follows:

Calf—June 14, 1939. Toklat River:

Green grass 99 percent.

Dwarf Willow, Salix sp., trace.

Lichen, trace.

Vaccinium vitis-idaea, trace.

Cow—July 15, 1940. Igloo Creek:

Green grass, 40 percent.

"Smooth" dwarf willow, Salix

sp., 30 percent.

Reticulated dwarf willow, Salix

reticulata, 29 percent.

Other plants, 1 percent.

Cow—July 2, 1941. East Fork:

Green grass, 99 percent.

Willow, Salix sp., trace.

Hedysarum sp., trace.

Dwarf Arctic birch, Betula sp.,

trace.

Rutting Period

The rutting period begins some

time after the middle of September

and continues to the latter part of

October. On September 14, 1940,

two bulls were seen paying attention

to cows, but most of the bulls seen

were not yet with the females. On
October 7, 1940, four small bands

were seen, each with a bull in charge.

Three of the bands consisted of 1 1

,

4, and 13 cows, and in each band

there were two calves. The fourth

band was larger than the others but

no count was obtained. During the

rutting period the old bulls lose the

large amount of fat accumulated dur-

ing the summer period and face the

winter in a gaunt condition. The fact

that bulls have used up so much re-

serve energy during the rutting pe-

riod may have a bearing on their

survival through the winter months.

Caribou Calves

Description

The newborn caribou calf is red-

dish-brown, with a strip of black

sometimes 3 or 4 inches wide running

down the middle of the back. Some
calves are more red than others. Thev

lack (he spots found in deer and elk.

The blunt, squared -off muzzle is

black. A few davs after birth the

pelage becomes a faded brown. The
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bulk of the calves are rather uni-

formly colored, but variations are

fairly common. One calf was a bright

orange color. Another was excep-

tionally whitish, and it was significant

that the mother of this one was also

unusually light colored. The first coat

is lost in July, the change taking place

first on the face. On July 13 several

calves were noted which had lost

most of the first coat and had

acquired the new pelage which at

first appeared almost black. This

pelage soon becomes similar to that

of the adult, but the white on the

necks and sides is absent the first year.

A female calf born on May 18,1 940,

had the following measurements:

total length, 32 inches; tail length,

3% inches; hind leg, 14 inches; ear,

3 inches; shoulder height (from tip of

hoof), 24 inches. Another newborn

calf was 22 inches high at the

shoulders.

The calves have a deep guttural,

short call, reminding one of the qual-

ity in the bullfrog's note or the deep

grunt of a pig. The calves are often

quite noisy, especially in a moving

herd or in a herd that has been dis-

turbed. A single calf is the rule, no

twins having been observed.

Calving

The calving period is roughly from

the middle of May to the middle of

June. In 1940 the first calf was seen

on May 12, and in 1941 on May 14.

Most of the calves were born during

the following 2 weeks. The latest

record I have is for June 22 when a

calf only a day or two old was seen.

Figure 48: A calf caribou less than a clay

old. Note the black, square muzzle.

[May 24, 1939.]

To give birth to their calves, cows

generally wander off varying dis-

tances from the main herds. At this

time a lone cow is almost sure to be

near a newborn calf. Generally

these lone cows still carry one or

both antlers. Within a few days the

cows with their calves join the main

herds. Sometimes the mothers band

together in groups of a dozen or so,

and move about together for a short

period.

The open rolling tundra in the

region about McKinley, Cache, and

Clearwater Rivers is often referred

to as a favorite calving ground.

The caribou calved in that region

in 1939, but in 1940 and 1941 most

of the calving took place on the

gently rolling tundra between Savage

and Sanctuary Rivers. Possibly the

location of the principal calving

grounds depends largely on where

the caribou happen to be at the
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time. The fact that the same areas

are used several years for calving

may simply mean that the general

movements of the herds are similar

for those years.

In 1940 large herds of caribou

first moved into the calving area

between Teklanika and Savage

Rivers on May 9. Large bands

were last seen in this region on

May 29. Most of the caribou had

left before the 29th and had moved

southward toward the head of

Sanctuary River. In 1941 large

bands moved into this same region

on May 14. Some calved on the

north side of the outside range and

moved into the area later. On May
28, bands totaling 6,000 animals, not

including calves, were seen moving

southward between Sanctuary and

Savage Rivers. On May 29 about

2,000 adult caribou with calves were

seen in the region, and on May 30

only about 1 00 adults with calves were

noted. There is some movement of

the herds before all the calves are

born, but for the most part during

this period there seems to be an

interval when the herds wander

about locally.

The calves are unusually preco-

cious. On May 17, 1940, I found a

calf in a spot which I had passed

about 3 hours before, so that it was

known to be not more than 3 hours

old. There was a packed-down area

in the snow about 12 feet across, and

a little blood was noted in two

places. The calf's legs were still

moist. It managed to stand up with

considerable effort and after walking

a few steps in the snow it fell down.

It tried walking several times, seem-

ing to gain additional strength with

each effort until finally it was able

to follow me around, which it

insisted on doing. It gave the

typical guttural grunt. While I was

with the calf the mother circled

about 200 yards away.

The behavior of this calf was

similar to that of a number of other

newly born calves which were ob-

served. I was unable to check

closely on a calf's development, but

in a day or two they can follow

the mother, and I would guess that

in about a week or 10 days they

are able to run almost as fast a

their mothers. On June 1, I saw

calves, chased by a wolf, keeping up

with the cows. Most of these calves

were not more than 2 weeks old.

Relation of Calves to Cows

I found no indication of cows leav-

ing their calves while going off to

feed, as do antelope, deer, and moose.

From the time the calf is born it

remains close to the mother. When
able to follow readily, the calf as a

rule remains close beside or behind

the mother like a shadow. This

close attachment is important from

the standpoint of survival in a herd

animal, for a great many calves

would otherwise lose their mothers.

Some observers have stated that the

calves seem to have little attachment

for their mothers and wander off at

random. After watching thousands

of calves my impression is that the
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calves do remarkably well in re-

maining close to their mothers. It is

true that when a large herd has been

disturbed a few calves become

separated, but with several hundred

animals milling around it is sur-

prising that more of them are not left

astray. On several occasions I have

seen cows and calves searching for

one another.

On May 29, 1941, I observed an

interesting incident in this connec-

tion. On the rolling tundra between

Savage and Sanctuary Rivers I saw

a band of about 700 adult caribou

with calves moving westward and

then circling northward. They had

moved away from two grizzly bears.

After the caribou had moved a little

less than a mile, I noticed that two

calves were lost, a half mile from the

main herds. One calf joined up with

a cow and calf and followed in their

wake for some distance, and then

moved off in another direction,

obviously searching for its mother,

which in the meantime had returned

from the main herd and soon found

her calf. When the mother came

the youngster at once commenced to

nurse vigorously. It had been lost

at least a half hour. The other calf

wandered toward the herd, started

for several cows, then circled back

toward the place it had left. It

then disappeared in a swale and was

not seen again. This calf was search-

ing for its mother, and after following

the herd had returned to where it

apparently had last seen her. A
cow, probably the mother of the

second calf, was searching but while

I watched she did not go back far

enough to find the calf.

On July 1, 1940, a lone calf came

running in my direction and stopped

within 15 yards of me. It apparently

was looking for its mother and came

to investigate me. It later crossed

some broad gravel bars and found her.

The cows are reasonably solicitous

when their young are in apparent

or real danger. On May 24, 1939,

I approached a cow with a calf that

was less than a day old. When the

cow ran off the calf followed slowly.

Part of the time the mother trotted

slowly enough for the calf to keep

up, even though I was hurrying

after them about 75 yards behind.

Each time the mother found herself

a short distance ahead, as happened

four or five times, she returned and

nuzzled the calf. When it finally

lay down, the cow stopped about

50 yards away and did not run off

until I captured the calf. Then she

ran over a nearby rise and circled

above me, keeping watch from a

distance of about a half mile until I

left. This mother seemed more solic-

itous than a mother elk would be.

On May 24 two rangers and I

chased a calf which was following a

cow slowly. When one of the rangers

overtook the youngster, the mother,

a short distance ahead, turned and

showed her defiance by pawing the

air. After they ran off we caught up

to another cow and calf and both

calves dropped in the brush when
they were unable to keep going.

The mothers peered anxiously at us

from the steep slope opposite. After
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Figure 49: A mother caribou trots slowly

so her newborn calf can keep up with

her. [McKinley River, May 24, 1939.]

going over the hill one of the cows

returned and came within 75 yards

as we were departing. Some cows

run off more readily than others,

often disappearing after a brief

show of solicitude. Quite often they

return to peer over a hilltop to see if

the intruder has gone.

On occasions when wolves have

killed a calf I have seen the mother

searching the area for it. Once I

observed a cow smelling of her calf

at least several hours after it had

been killed. On one occasion a cow
with a calf too young to follow, ran

off with the herd, but returned to

the calf in 10 minutes.

The calves soon begin to feed on

green food so that by the time they

are a month old their main food is

vegetation. On June 12 the calves

were feeding extensively on vegeta-

tion. The stomach contents of a calf

found dead on June 14, 1939, was

well filled with green food including

the twig of a willow. Since the bulk

of the food of very young calves is

vegetation, the weaning would not

seem to have much effect on the

physiology of the calves. By fall the

bodies have become accustomed to

being nourished almost entirely by

vegetation which, we can assume,

furnishes a balanced ration. I do not

know how late the calves continue

to nurse. A cow killed by O. J.
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Murie on October 18, 1922, had

considerable milk in the udder so

that the calves were apparently

getting some milk at that time.

Parasites

Two parasites—the warble fly

(Ocdemagena taraudi) and the nostril

flv {Cephanomyia nasalis)—annoy the

caribou considerably and at times,

perhaps, are a serious drain on their

vitality. O.J. Murie (1935, p. 10)

writes as follows about these para-

sites:

The warble fly deposits its eggs on the

hair of caribou; the larvae hatch, bore

through the skin, and migrate to the back

region, where they develop just under the

skin, until they finally work out and drop

to the ground, producing the familiar per-

forated skin condition. In July and August,

the active egg-laying time, these flies cause

the caribou much uneasiness. Although the

fly does not sting, the animals fear them and

stand in a strained, alert attitude, stamping

a foot or shaking the head when one hovers

about. It would be interesting to know to

what extent the animal is able to avoid

these attacks by such vigilance. The writer

has seen a caribou suddenly run for more

than a quarter of a mile, then abruptly drop

on a sand bar, in the shelter of a steep bank,

and remain there quietly for a long time.

Such flight is probably effective, il long

enough and in the right quarter of the wind,

for the flies probably hunt by scent.

On one occasion, while traveling overland

with a companion, using several dogs as

pack animals, the writer noticed a warble

fly buzzing along behind the dogs, flying

along until it caught up with the rear dog,

but not alighting. Presently the fly seemed

to become fatigued and lit on the ground.

When the dogs were some distance ahead

the fly again took up the chase and soon was

hovering about the dog once more. This

procedure continued for some time, leaving

the impression that the fly was fatigued each

time it dropped to the ground, and that after

a. period of rest it again followed the scent

of the animals. In the absence of caribou,

the fly probably was somewhat attracted by

the scent of the dogs but not to the extent

of laying eggs.

The nostril fly deposits its larvae in the

nostrils of the caribou, and they finally

lodge in the soft palate, in the posterior part

of the mouth cavity. In spring they become

very noticeable and appear as a tightly

packed wad of larvae, the writer in one case

having counted 125 in the throat of one

animal. In April caribou were seen cough-

ing repeatedly for some time, apparently as

a result of such irritation. The larvae drop

out probably in May.

On July 30, 1939, I watched a

yearling for half an hour, alternately

holding its head in a clump of wil-

lows and biting at flies. At times it

cocked its ears and appeared to be

watching a fly in front of it. It fre-

quently licked its hind leg near the

ankle, and several times a front foot

and a hind foot. Occasionally it

shook itself. Sometimes the nose was

held almost touching the ground.

This caribou seemed to be endeavor-

ing to avoid warble flies and possibly

nostril flies too. Such behavior was

seen several times.

The animals would sometimes

bunch up on the river bars. After

reading what Sdobnikov (1935 p. 64)

says about this habit in reindeer, it

appears that the caribou may avoid

warble flies by standing close to-

gether. He states that "in order to

lessen the injury to the reindeer,

caused by the gadfly [warble fly], the

experienced herder puts the herd

on 'tandara'." The term "tandara"
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means a place where the herd is kept

closely together during the flight of

the warble fly. There the herd stands

sometimes for from 8 to 10 hours.

The animals in the center of the band

are scarcely molested.

If the caribou should become too

abundant in a region these two para-

sites might become so numerous and

infest the caribou to an extent that

would greatly reduce their vitality.

The shifting of the ranges and move-

ment of the caribou probably re-

duces the degree to which they are

affected by the parasites. Exception-

ally heavily infested animals would

presumably become weakened and

more subject to predation and dis-

ease. Sdobnikov (1935) states that in

Russia the warble fly may utterly

exhaust the reindeer when the in-

festation is heavy. More than 1,000

larvae have been found on one

animal.

The bladderworm (Taenia hydati-

gena) is found in the liver. Another

tapeworm (T. echinococcus) , becomes

encysted in the lungs, and a hair

lungworm has been found in the

lung. The protozoan Sarcosporidia

was found in one caribou by Hadwen
and Palmer (1922). It produced a

"pitted" appearance on the surface

of various bones and tendons. The

incidence of these parasites in caribou

is not yet well known.

Disease

The Park Superintendent's report

for January 1 926 speaks of the pres-

ence of a disease among the caribou

the previous year as follows: "No
indications of disease have manifested

themselves of late, and much to the

relief of all concerned, there does not

seem to be any further advancement

of the ailment which killed a number
of caribou last year." I have found

no other mention of this "disease" so

do not know its nature or how large

the losses were.

Several skulls that were picked up

showed severe necrosis and exostosis

of the jawbones, especially around the

teeth. Very likely tne caribou are sub-

ject to a disease similar to necrotic

stomatitis common among the elk in

the States.

A cow found dead July 15, 1940,

had probably succumbed from some

kind of internal infection. Pus com-

pletely filled one lung and part of the

other. On the tissue adjacent to one

lung was a nodule of pus 2 inches in

diameter.

Concerning disease of caribou,

O. J. Murie (1935, p. 9) writes as

follows

:

No opportunity during this investigation

was had to make a careful study of caribou

diseases, but none of the observations made
indicated that these animals are subject to

disease to a serious degree. Seymour

Hadwen and L. J. Palmer (1922) discuss

various diseases and parasites found among
the domestic reindeer, and some of these

may occur in caribou. They found, how-

ever, that in a number of cases conditions

were aggravated by close herding, and it is

therefore probable that the caribou—

-

scattered over a wide territory—are much
less susceptible to disease than are the

reindeer.

The caribou move about so much
that losses would not be easy to dis-
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cover, but so far as we know the

losses from disease are not great.

Some Predator-Caribou

Relationships

Lynx, Wolverine, and Caribou

No signs of lynx were noted; the

wolverine was relatively scarce and

so secretive that no observations on

this animal in relation to the caribou

were made. During calving time

both of these species might prey on

calves, but ordinarily the predation

would be unimportant.

Coyote and Caribou

So few coyotes are present in the

park that no data were secured on

their relationship to the caribou. If

numerous they might kill a few

calves, but it seems probable that a

cow could generally ward off a

coyote attempting to get her offspring.

A young bull kept in captivity by

my brother and me in 1923 showed

much dexterity in the use of its hoofs.

When we tried to force him to one

side of a corral with a rope he struck

the rope on the ground fiercely and

accurately with fore hoofs and then

with hind hoofs. This bull was full

of spirit and often chased us when
we came near. Only the heavy toggle

to which he was tied stopped his

rushes. This exhibition in the use of

the hoofs indicates that they could

be used effectively on a coyote.

Grizzly and Caribou

On May 28, 1941, a lone grizzly

and a pair of grizzlies were seen be-

tween Teklanika and Savage Rivers

where many caribou calves were

being born. The lone grizzly was

surprised feeding on the carcass of a

very young calf, and a little later it

was seen feeding on another calf

carcass. The pair of grizzlies was

also feeding on calf carcasses.

On May 29 a large herd of caribou

was noticed moving away from two

approaching grizzlies. The bears did

not follow the herd, but the general

movement of the caribou indicated

that they considered the grizzly an

enemy.

After the first few days the calves

are probably fairly safe from grizzly

attack unless taken by surprise. But

before the calves gain strength and

speed the bears evidently are able

to get some of them. The total effect

of grizzly predation is not large,

however, for there seems to be no

special movement of grizzlies to the

calving grounds, and the few bears

preying on calves would not take a

heavy toll. Some of the calves eaten

probably represent carrion, and there

would be many afterbirths which

might also attract bears. No infor-

mation indicating bear predation on

adults was secured. The best time

for predation on weak adults would

be in the winter, and at this period

the bears are not active. Six adult

caribou were found eaten by bears.

Two of these carcasses were greatly

decayed when eaten. Some of the

caribou eaten were known to be

carrion and the probability is that

they were all dead when found by

the bears.
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Golden Eagle and Caribou

Eagles are known to prey on cari-

bou calves but the number they kill

is insignificant. Not only is the num-

ber of eagles extremely small in pro-

portion to the number of calves, but

also, so far as I could determine, the

eagles seldom prey on young caribou,

which are vulnerable to eagle attack

for only a short period.

A Mr. Brown, an Alaska Road
Commission foreman, told me of an

interesting incident which occurred

about June 13, 1938. He saw a calf

left behind by a startled cow. Soon

an eagle appeared and commenced

to swoop at the calf, which warded

the eagle off by rearing up on its

hind legs and striking at it with

front hoofs. The calf finally took

refuge in some willows. When it

came forth, two eagles began swoop-

ing at it. Once it struck one of the

eagles with its forelegs and caused it

to cry out. For a few seconds there

was a mingling of calf and eagle.

The besieged calf again took refuge

in the willows, where it lay down.

When it emerged, two more eagles

had arrived and four eagles were

swooping at it. After fighting them

off for a time, it again hid in the

willows. The eagles were perched on

the ground in the general vicinity

of the calf when Mr. Brown left the

scene. It was surprising that the

calf was able to put up such a

spirited defense. If the cow behaved

normally, she would in time have

returned to her offspring. Lone

calves evidently sometimes fall prey

to eagles but probably a calf with its

mother is seldom attacked.

On June 14, 1939, I found the

carcass of a recently killed calf east

of Toklat River. While I was ex-

amining it, an eagle soared over-

head. It had been feeding on the

dead animal, and wounds indicated

that the bird had killed it. The talons

had punctured the hide and pene-

trated the muscle on both sides of

the neck. The skull was cracked

from one eye to the antler bur on

the opposite side. At this point there

were no punctures in the skin, so it

appeared that the skull had been

cracked by a blow from the eagle. The
wounded areas were all bloodshot.

Only the eagle had fed on the carcass.

Later in the day another eagle was

seen perched on a dead willow 2

feet from the ground. Twenty-five

yards from the perch was a freshly

killed calf. Part of the brisket, lungs,

and tongue had been eaten and a

part of one jaw had been torn loose.

There were talon marks surrounded

by bloodshot areas on the left

shoulder and just behind it. The

rear part of the skull was cracked

open, apparently by a blow, as the

skin was not punctured. The evi-

dence indicated that an eagle had

killed this calf, too.

Both calves were probably less

than 2 weeks old. They were found

where large herds had recently

passed, so it is possible that they

had strayed and had been left

behind. As mentioned elsewhere,

calves are occasionally lost, espe-

cially when large herds are suddenly
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disturbed. The above observations

are the only ones which showed

calves being molested by eagles.

Relation of Reindeer to Caribou

The domestic reindeer is a smaller

animal than the fine, large Alaska

caribou. Unfortunately the two ani-

mals readily cross, so that when rein-

deer are brought into caribou country

there is grave danger of the caribou

herds deteriorating because of cross-

breeding. In view of this danger the

reindeer herds should be kept away

from the region inhabited by the

caribou.

In 1922 a large herd of reindeer

was brought through Mount Mc-
Kinley National Park and for a few

years was kept in the Broad Pass

region. During the drive many
reindeer strayed and joined the

caribou. Since the caribou migrated

to the Broad Pass region at the time

the reindeer were kept there, some

reindeer had opportunity to join the

caribou herds. The reindeer at

Broad Pass were permitted to stray

and now are entirely gone. Many
crossings no doubt were made with

the caribou and, although they may
have had some effect on the herd,

it is not now noticeable. It is for-

tunate that the reindeer in that region

were exterminated . Perhaps the wolves

were an important factor in ridding

the caribou country of these reindeer.

Wolf Predation

Predation on Adult Caribou

Despite the fact that there is

much wolf predation on adult cari-

THE

bou one must be cautious and exam-

ine all accounts of such predation

critically. A suprising number of

reports, both written and spoken, do

not bear scrutiny. One evening in

1939 some boys told us that they had

just witnessed two wolves pull down
a cow caribou. They gave a vivid

account of the incident and told us

where the hunt had occurred. After

supper three of us set out to examine

the carcass. We found it, but the

animal had been dead at least a

week.. The hair slipped all over the

back and even on the legs. The
boys had probably seen one or two

wolves at the carcass and had made
a good story of it.

Another similar incident is also

interesting. A man had come into

Fairbanks from the direction of

Circle with a report that wolves were

killing great numbers of caribou, and

described how a pack of wolves

had killed a number of them. The

story passed many lips. A man inter-

ested in wolves hunted up the ob-

server to get particulars. The ob-

server said he saw tracks of a band of

wolves and one caribou they had

killed. For the sake of accuracy, he

was asked if one wolf could not make
many tracks. The observer admitted

that one wolf might make as many
tracks as he had seen. He was asked

how he knew the wolves had killed

the caribou and if it wasn't possible

that hunters had killed it since it was

near the road. The observer did not

know about that. In this instance,

although the wolves may well have

been killing many caribou, the ob-
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server had little evidence on which to

base his assertions. It illustrates how
an erroneous evaluation of a situation

iroin the quantitative standpoint

may be built up in the public mind.

Most of the predation on adult

caribou seems to occur during the

fall and winter months. During the

calving period and throughout the

summer the calves, when available,

are preyed upon and apparently

only a few adults are then killed.

But sometimes there are stray adults

and no calves and then probably

adults are hunted. It seems that

wolves run the adult caribou until

they are exhausted, for in a short

chase the grown animals can run

away from the wolves. At times

perhaps wolves may maneuver so

as to bring a caribou down more

quickly. Weak and lame animals

would not be expected to run very far.

On October 14, 1940, tracks were

seen which showed that at least four

or five wolves had been chasing a

large bull caribou which had gal-

loped in a straight course through a

patch of spruce. Along the trail

there was some blood which may
have come from bruised feet rather

than from wounds inflicted by the

wolves. The chase emerged from

the spruces and went out on the

gravel bar where tracking became

difficult. But it was obvious that a

large caribou had been chased by

the wolves. A carcass was found later

in the general area, but there was no

way of knowing whether or not it

was that of the animal that had been

chased bv wolves.

On March 19, 1941, on the rolling

hills between Savage and Sanctuary

Rivers I came upon I he trails of four

galloping caribou. Trails of two

wolves showed that they were run-

ning after them. The chase had

swung over to the north side of a

broad basin, through a fringe of

spruce, across to the south side, and

up a rather steep ridge. Two caribou

continued climbing the ridge to the

top, but the other two, when near

the top, cut down the ridge, gallop-

ing through a heavy growth of wil-

lows which filled the bottom of the

basin. All the way the snow had been

about 18 inches deep, but here it

was even deeper, and the caribou

broke through to their bellies. When
the wolves came to the place where

the four caribou had split, it may be

significant that they gave chase to

those which had failed to climb the

ridge and had run down hill. After

running down hill the two caribou

floundered through the deep drifts

among the willows in the hollow,

then gained a slope on the other side

largely free of snow. Here they fol-

lowed some low ridges where the

travel was easy and then started to

climb the long slopes of the Outside

Range of mountains. It was too late

to follow the tracks far up the

mountain so I never learned if the

wolves overtook the two caribou.

I had followed the chase for 3 or 4

miles.

On the morning of July 2, 1941, I

saw three wolves on the middle of

East Fork bar. They were from the

East Fork den and consisted of the
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gray female, the black-mantled male,

and the light-faced male. They

watched me for a few minutes, (hen

the black-mantled male trotted slowly

to the east slope. The light-faced male

trotted a few yards to the carcass of

a caribou but in a moment followed

the other male. The female trotted

up the bar toward the den. Four

hours later I examined the carcass

which proved to be that of a young

cow. It was still warm, hence the

wolves must have killed it that morn-

ing. There were several bloodshot

tooth marks on the neck. The animal

had not been hamstrung. At this time

the caribou herds were far to the west

so that the only caribou available

were stragglers.

Otto Geist of Fairbanks told me
that he once saw a caribou run past

him with tongue out, obviously weary.

A little later a wolf appeared on the

trail and it also seemed weary. The

next morning Geist followed the trail

down river to the end of the chase.

The wolf had killed the caribou, had

eaten his fill, and was sleeping on the

river bank opposite the carcass.

It is well known that wolves kill

adult caribou but it is difficult to

learn what proportion of the caribou

killed are below standard in strength.

It is hard to know how "nip and

tuck" the relationships are between

the two species; how many healthy

caribou chased by wolves escape, and

how many succumb.

Predation on Caribou Calves

In the spring the wolves prey exten-

sively on the calves. The first day or

two after birth they cannot run fast

enough to give the wolves a chase, but

in a few days they can almost keep

up with the cows and then they force

the wolves to do their best. In no

instance was the wolf seen stalking

caribou. Such maneuvers are unnec-

essary, for the wolf has no difficulty

in approaching within a few hundred

yards of them. Generally the caribou

seem not to be worried much by

wolves unless chased. Bands were fre-

quently noted watching the wolves

when they could have been moving

away to a more secure position.

The wolf's method of hunting

calves seems to give an opportunity

for the elimination of the weaker

animals. Usually the wolf chases a

band of cows containing several

calves. The speed of the calves is only

slightly less than that of the wolves,

at least on level terrain, so they make
the wolf do his best, and the chase

continues long enough for a test of the

calves. The weakest, the one with the

least endurance, falters after a time

and drops behind the others, and this

is the one the wolf captures. In some

instances I suppose a calf falls behind

because it is younger than the others,

but after these animals are a few

weeks old the differences in time of

birth probably are unimportant, and

the one actually weaker than the

others is the one that succumbs.

Thus the wolf appears to be a factor

in maintaining quality in the herds.

There may be more weak animals

in populations than has been gener-

ally realized. In this connection some

observations of the elk in Jackson
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Hole, Wyo., are pertinent. In the

spring of the year there is much
variation in the strength of the year-

lings. If a large herd is started

running, some of the yearlings may
be seen to collapse, exhausted by

their efforts. Most of these animals at

this time are able to rise again after

a rest, being weak only from the

winter hardships. Others are appar-

ently diseased for they die soon after

tumbling. In the presence of a pred-

ator probably these weaker animals

would be eliminated as the winter

progressed.

Hunting Incidents

For a better understanding of the

hunting habits of wolves and the

behavior of the hunted caribou, a

number of illustrative incidents are

here described.

Typical Wolf Hunt.—On June 16,

1939, I had my first full view of a

wolf capturing a caribou calf. My
assistant, Emmett Edwards, and I

were sitting on a ridge high enough

above the river bars to give us a good

view of the prospect before us. We
were classifying according to sex and

age the bands of caribou passing up

the river. All day, band after band

passed us, going up the west fork of

the Teklanika River to the glaciers

of the high Alaska Range; others

were coming down this fork and going

up the east fork. About noon we
noticed in the distance a band of

about 250 caribou, mainly cows and

calves, coming downstream. Soon

they were near enough so that we

could make out that they were

galloping. Suspecting that they were

being disturbed, I looked through

the field glasses and saw a black

wolf galloping after them. When the

caribou reached the triangular flat

between the forks of the river in

front of us, the wolf was close upon

their heels. The caribou in the rear

fanned out so that they were deployed

on three sides of the wolf. He con-

tinued straight ahead, continuously

causing those nearest him to fan out

to either side, making an open lane

through the herd. Those on the sides

stopped and watched the wolf go past.

Soon most of the caribou were on

either side of the wolf's course.

On the flat the wolf stopped for a

moment and so did all the caribou.

Then he continued straight ahead

after a band of about 30, and these

again fanned out, whereupon he

swerved to his left after 1 5 of them,

which then started back in the direc-

tion from which they had come. The
wolf chased these for about 50 yards

and stopped. Small bands of caribou,

some of them only 100 yards away,

almost surrounded him. It seemed

strange that they did not run away

from the vicinity of danger. Then the

wolf seemed to have come to a deci-

sion, for he started after 25 cows and

calves farther from him than those

he had just been chasing. Before they

got under way he gained rapidly.

For a time the race seemed to be

going quite evenly, and I felt sure the

band would outdistance their enemy.

But this was my first view of such

hunting activity and I was mistaken.
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The gap commenced to close, at first

almost imperceptibly. The wolf was

stretched out, long and sinewy, doing

his best. Then I noticed a calf drop-

ping behind the fleeing band. It

could not keep the pace. The space

between the band and the calf in-

creased while that between the calf

and the wolf decreased. The calf be-

gan to lose ground more rapidly.

The wolf seemed to increase his speed

a notch and rapidly gained on the

calf. When about 10 yards ahead of

the wolf the calf began to veer from

one side to the other to dodge him.

Quickly the wolf closed in and at

the moment of contact the calf went

down. I could not be sure where the

wolf seized it, but it appeared to be

about at the shoulder. The chase had

covered about 500 yards and the

victim was about 50 yards behind the

herd when overtaken.

In a few minutes the black wolf

trotted a. short distance to meet a

silvery-maned gray wolf which was

limping badly on a front foot.

Together they returned to the dead

calf, sniffed it, then moved ofT, and

circled to the left side of the ridge

at the forks and climbed it slowly.

Halfway up the slope they rested for

a half hour, and then they continued

to the top of a promontory about

1,000 feet above the river bars. On
the way they flushed an eagle which

circled and twice swooped low over

them. The wolves lay down on the

point of the ridge until 7 p. m. At

this time we decided to examine the

calf carcass and descended from our

ridge, taking advantage of a high

bank along the river to keep out of

sight of the wolves.

When we reached a point on the

bar opposite the kill we saw the

limping gray wolf coming down the

slope. Then we saw the black one

feeding on its prey about 300 yards

up the slope from where the kill had

been made. He had no doubt car-

ried the carcass while we were walk-

ing along the bar. Several runs

were made at six or seven magpies

which were feeding with him. Soon

the wolf left, returning once to chase

the magpies from the meat. The
gray animal which had been lying

a short distance above the black one

then approached the meat and car-

ried off a large piece. When we
reached the spot there were only a

few ribs and some entrails left. As

we walked towards camp the gray

female was again seen resting on top

of the ridge.

Unsuccessful Hunt.—On June 17

we returned to the forks of the

Teklanika to watch the wolves. A
band of 15 caribou, without calves,

trotted along the bar followed by a

trotting gray wolf. When the wolf

stopped to sniff at a fox den the cari-

bou stood watching him from a

distance of only 75 yards. The
caribou moved off and the wolf

disappeared, perhaps to rest.

Later in the morning (about 10

o'clock) eight or nine cows and four

calves were seen galloping across

the river bar followed by a gray

wolf loping easily. They all crossed

the east fork of the Teklanika River

and came out on the flat where the
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day before a calf had been killed.

The wolf galloped rapidly across the

flai after the fleeing caribou, which

with a long lead reached the rough

country at the base of the ridge.

The wolf gained on the caribou

while they ran up and down the

slopes and it ran on the level, but

when the wolf also reached the rough

country it was quickly left behind.

On top of the first slope it gave up

the chase after running somewhat

over a half mile.

An Afternoon Hunt.—On June 1,

1940, from a lookout near the East

Fork den I saw an interesting hunt.

At this time there were many bands of

cows with calves, some feeding only a

quarter of a mile from the den. One
group walked within 50 yards of it.

From the lookout I counted 1,500

caribou. At 4:40 p. m. the black-

mantled male looked into the den and

then walked down to the bar. He was

followed closely by Grandpa, and

shortly the black male came out of

the den and also followed. It looked

as though the black-mantled male

had looked into the den to let the

black male know he was going hunt-

ing. The three disappeared in a ra-

vine leading up the long slope.

Grandpa was limping badly on a hind

leg, not using it at all when he gallop-

ed. The gray female started late, after

the others were in the ravine. The
black female was left to watch the

den, resting near the entrance.

Far up the ravine the black-man-

tled male, followed closely by the

black male, appeared on a large

snowdrift. The black-mantled male

waited for the black male and when
it came up. jumped and romped with

him. The wolves seem to enjoy romp-

ing on these late spring snowdrifts,

and 1 have seen mountain sheep also

jump about and play on them. The
female wolf was following a couple of

hundred yards behind. The black-

mantled male turned southward at

right angles and followed a bench.

The others turned also, about 100

yards lower down the slope. Far in the

rear appeared Grandpa, still limping

badly. He turned about a third of a

mile below the others, being out of

their sight on the slope below the

bench on which they were traveling.

They moved southward, the black-

mantled male loping in a rocking-

horse fashion, apparently from exces-

sive spirits. Several bands of caribou

in front of the advancing wolves gal-

loped rapidly up the steep slope. A
mile or more to the south I lost sight

of all except Grandpa, who had

stopped and howled.

Soon the others had swung around

Grandpa, who acted as a pivot, and

they all moved northward again to-

ward the den. The black-mantled

male was just below Grandpa and

far down the slope came the black

male and the gray female. By the

time these three came abreast of

Grandpa, about 200 caribou in one

band, and some smaller bands, were

galloping northward ahead of them.

Some of the caribou ran up the slope.

The larger band was followed by a

grizzly galloping below and parallel

with it. The bear seemed to be hurry-

ing to get away from the general com-

168 + THE WOLVES OF MOUNT McKINLEY



motion. He veered off to the river

bar and there stood up on his hind

legs and looked up the slope in the

direction from which he had come.

Then he dropped to all fours and

continued across the bar.

The wolves stopped soon after they

had started northward, and the

black male howled. When the black-

mantled male answered him from up

the slope, all the wolves assembled on

the high point where he stood. They

lay down for a few minutes, then the

black male moved down the slope at

an angle and chased some caribou.

For a time the caribou did not run,

so the black male was well within 250

yards before they began to flee. He
galloped hard up a low ridge and

down into a shallow ravine where he

captured a calf after following it in a

small half circle. In about 10 minutes

the black male came out in the open

and howled, whereupon the three

wolves on the point started toward

him. The black male trotted toward

the den, turning aside on the way to

follow the fresh tracks of a cow and

calf for several yards. The black male

arrived at the den at 6:20 p. m., 1

hour and 40 minutes after leaving it.

He disappeared in the den for a few

minutes. Soon the other three wolves

returned and the gray female imme-

diately went into the den, while the

two gray males walked up above to

lie down. The last three wolves ar-

riving had not gone to the kill but

had come directly to the den.

The first part of the hunt seemed to

follow a system of herding the cari-

bou, but after the wolves assembled

on the point three of them took no

further part in the hunt.

Three Male Wolves Seek Calves.—
Preceding the departure for this

hunt there had been much tail wag-

ging and some howling, which has

been described in the wolf chapter

beginning on p. 32. After the cere-

monies, at 7:30 p. m., the three males

trotted across the bar westward

parallel to the highway. The two

females remained behind, lying a

few feet apart near the den and

watching the departing hunters. The
males were out for the regular night

hunt. All day caribou had been in

the vicinity of the den, but the resting

wolves did not molest them.

Soon after their departure, caribou

on the flats ran off in various

directions, showing that they had

seen the hunters. The wolves kept

trotting southwestward. The black

male, ahead and to the right, soon

passed out of my sight behind a

ridge. The black-mantled male was

far out on the bar, and Grandpa was

out of sight near the black male. The
wolves crossed the neck of tundra

between two forks of the East Fork

River. In the meantime I hurriedly

returned to the road and drove

westward in my car, stopping on

Polychrome Pass high above the

rolling tundra over which the wolves

were traveling.

Small bands of caribou were

scattered over the tundra below me.

Now the black male was far ahead

of his two companions. As usual he

seemed to be doing most of t he-

hunting. He approached two or three
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bands in his course and watched

them while they ran away. In these

bands there happened to be no

calves so I wondered if the wolf was

looking over each band to see if

calves were present. The two grays

caught up with the black male,

and part of the time the large black-

mantled one was in the lead, trotting

gaily and briskly with tail waving.

Once he dashed at a band, then

stopped to watch. The scattered

caribou came together in a bunch and

ran off. There were no calves. Once
the black male galloped hard after

a herd but stopped to watch when

he was near to it. As the wolves

continued traveling the mantled

male lingered far behind and from

a knoll in the tundra raised his muz-

zle and howled. He was answered by

the deep, hoarse howl of one of the

wolves in the lead. After traveling

5 miles they again were together

and as yet had made no serious

effort to kill caribou. There were

many calves in the country, but the

small bands containing 15 or 20

caribou which the wolves had en-

countered along the way happened

not to have any. It appeared that

the wolves were searching for calves.

At 10 p. m. the wolves crossed the

road and went out of sight behind a

ridge.

Some of the bands that ran from

the wolves went off to one side only

a few hundred yards. Others which

went straight ahead in the course

taken by the wolves ran as much as a

mile. Some bands fled because they

saw others run, and on a few oc-

casions took a course nearer the

wolves.

The Black-Mantled Male Feeds

Alone.—On June 4, 1 940, at 5 :45 p. m.,

I saw the black-mantled male howling

as I was going to the den. He was

lying on a knoll a mile from the den.

In order not to disturb the wolves I

retraced my steps. For 5 minutes after

I reached the road the wolf continued

howling at short intervals and then he

trotted briskly toward Sable Moun-
tain. When I arrived at a point where

I could get a view of the slope, I saw

about 250 caribou, including calves,

running hard. Then I noticed the

wolf feeding on something, probably

a calf caribou. Whether he had just

made a kill or had returned to an old

kill I do not know but I suspect that

it was an old kill. He fed about 10

minutes, then lay down beside the

carcass and stretched out on his side.

At intervals of 10 or 15 minutes he

raised his head for a look around.

While the wolf was lying there, small

bands of caribou passed near him.

One band of 10 adults and 3 calves

passed within 50 yards of him. After

these had passed he looked up, then

galloped easily after them for a hun-

dred yards, stopped, and after watch-

ing them a few moments, slowly

returned to his resting spot. The cows

and calves fled full speed along the

base of the mountain, a calf leading

the flight. At 9 o'clock the wolf

trotted slowly westward.

The Two Gray Males Chase Cari-

bou.—In the dim twilight ofJune 13,

1940, south of Polychrome Pass, two

wolves which appeared to be the
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black-mantled male and Grandpa

were harassing some bears which

probably had raided their kill. After

a half hour the two wolves trotted

westward and from above approached

a herd of about 200 caribou which

included many calves. Both wolves

galloped hard toward the caribou,

which angled up a slope. After a few

hundred yards of running, the rear

wolf stopped, and then chased a lone

adult caribou which was standing

nearby. This caribou was chased for

200 yards and then the wolf started

up the long slope toward the herd its

companion was chasing. Near the

main Alaska Range where the chase

led, the shadows were so deep I could

not see all that happened. But after

the herd had gone almost up to the

rugged slopes it had turned westward

to a broad flat between two ridges. A
Uttle later the wolves were chasing

the herd up this relatively level flat to

near the head of the valley but then

the animals were again lost in the

deep shadows and I could not see if a

kill was made. A half hour later the

two wolves were back harassing the

bears. The early return of the wolves

suggested that they had not been suc-

cessful, but in any event the caribou

had given the wolves a long chase.

A Cow and Calf Hurry Away From

the Wolves.—Usually the caribou did

not run far from a wolf unless pur-

sued, but on June 16, 1940, a cow
and calf were seen galloping across

the east side of Sable Pass. Evidently

they had winded four wolves

which were approaching. The cari-

bou traveled a mile and a half or

more while we watched and, still

hurrying, disappeared behind some

hills. Later the four wolves appeared

but were not on the trail of the cow

and calf.

To hunt, the wolves had gone to

Teklanika Forks, 10 miles or more

from the den, and yet during the

day at least 400 caribou had been

feeding a mile or two west of the

wolves, and at least two bands with

calves had passed within a quarter

of a mile of them. Wolves seem to

enjoy traveling and probably have

favorite hunting grounds.

Black Female Goes on a Short Lone

Hunt.—On June 17, 1940, only the

two females were seen at the den.

Grandpa was seen at Teklanika

Forks 1 miles away and perhaps the

other two males were also spending

the day there. The black female

seemed restless all day; perhaps she

was hungry. At 5:30 p. m., as it com-

menced to rain, she trotted to the

den, then over to the gray female

lying 50 yards away, and, after stop-

ping with her a moment, trotted

across the river bar. In about 5

minutes she appeared south of me,

about a mile from the den, chasing

a large band of caribou containing

many calves. Some of the caribou

ran off to one side and soon began to

feed. A calf brought up the rear of a

group she was chasing. When it ap-

peared that the wolf might overtake

the calf, most of the band and the

rear calf veered upward to the left

and seemed to increase their speed.

The wolf singled out another calf

which was running straight ahead
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with four or five adults, but in a

moment the chase went over the

ridge. Then it commenced to rain so

hard that the visibility became too

low to see anything. It seemed to

me that the wolf might be successful.

Caribou Escape After Short Run.—
On June 19, 1940, the five adult

wolves were observed near the den

from 8:30 a. m. until 6:10 p. m. A
half mile north of the den at 11 a. m.

one of the black wolves chased a

band of 35 cows and calves for about

400 yards and then gave up without

catching any calves. During the day

five bands of cows with calves, aver-

aging about 100 animals in a band,

passed within a third of a mile of the

den without being molested.

A Maneuver by Two Wolves.—On
June 22, 1940, at 8:35 p. m., the

black-mantled male and the black

male followed the river bar south-

ward from the den. About 3 miles

away 200 or 300 caribou were feed-

ing on a grass-covered flat. For about

a mile the two wolves trotted togeth-

er; then the gray one fell far behind.

He moved along the east bank while

the black one trotted briskly diag-

onally across the river bar toward the

caribou. When about 200 yards from

them he watched for about a minute

as though to size up the situation,

then started galloping forward. He
ran in such a way as to drive all the

caribou off the grass-covered flat

toward the gravel bar. He did not

try to catch any of them but was

definitely herding the scattered ani-

mals. When he had run the length

of the scattered herd and had the

caribou all galloping out on the bar

he swung around the front end of

the herd and then came back chasing

them all before him. As the wolf

caught up with a band it would veer

off to one side. Then he continued

straight ahead to the next little band

which in turn would veer off to one

side. Finally he stopped, sauntered

over to the bank, wandered around

as though investigating the area,

then trotted across the bar in the

general direction of the den. He went

into some willows where he probably

lay down for I saw him no more.

The caribou moved on westward

along their migration route, feeding

as they went, behaving as though

they had completely forgotten the

chase.

The black-mantled male wolf in

this hunt lingered on the other side

of the bar. Some of the caribou which

had been driven out on the bar had

drifted over near him and he had

chased a band up in the tundra.

They ran far to the east, but the

shadows were so deep that I could

not follow the hunt closely enough

to learn whether any calves were

killed. I was able to see the running

caribou, but caught only an occa-

sional fleeting glimpse of the wolf.

I do not know whether the hunt

had followed a general pattern of

cooperative maneuvering but it

might be so interpreted. In this case

there was no great advantage gained

by the wolves but under different

conditions the maneuvers could be

advantageous to them. If the black

wolf had chased the caribou toward
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the gray wolf far enough to tire the

caribou somewhat then the gray wolf

could have taken up the chase fresh.

A Long Chase.—On June 23, 1940,

at 9:30 a. m. I saw 250 or more cows

and calves running hard, a mile or

more east of Toklat River. A wolf,

apparently the black male of the

band, was chasing them. The wolf

chased one group after another, so

that he finally had the various groups

running in different directions. Al-

though galloping hard he did not

bear down on any herd. It looked as

though he were testing the groups,

looking for a specially vulnerable calf.

After considerable chasing, the wolf

ran after four adults and one calf,

driving them off by themselves. The

calf broke off to one side and kept

veering as though trying to return to

the herd, and in so doing lost ground,

for the wolf could then cut corners.

When the wolf was apparently about

20 yards behind the calf, it was un-

able to reduce the gap for some time,

but when the calf began to zigzag it

lost ground. The wolf gradually re-

duced the distance to a few yards, but

still the chase continued for another

200 yards or so. For a time I thought

the calf might escape, so well was it

holding up. But the wolf finally closed

in, and the calf went down. While the

wolf stood over the calf, apparently

biting it, it jumped up suddenly and

ran for 75 yards before it was again

overtaken. A few minutes after dis-

posing of the calf the wolf trotted a

short distance toward the herd, then

returned to his prey. The caribou

herd continued on its way westward.

Caribou Undisturbed By Wolf Howl-

ing.—On June 25, 1940, at about

5 p. m., more than 200 cows and

calves came out on the bars above

the East Fork wolf den. They were

strung out in a long straggly line,

feeding as they moved. A wolf howled

from a short distance above the

caribou and soon its howls were

answered by two or three wolves at

the den. Although the caribou were

between the lone wolf and those at

the den, they continued feeding. I

could not see that any of them

heeded the howling. About this time

a heavy rain obliterated the view,

and it continued raining all evening

so no further observations could be

made.

Three Calves Killed By Wolves.—

-

When the calves are only a few days

old the wolves can kill them with

little effort. On May 29, 1941, two

calves, probably 2 or 3 days old,

were found dead, 25 yards apart,

between Sanctuary and Savage Riv-

ers, where hundreds of calves were

being born. Birds had fed a little on

each. Bloodshot wounds on neck and

back were such as to make it plain

that the calves had been killed by

wolves. Some neck vertebrae of one

were crushed. Very likely the two

calves had been killed about the

same time. Less than a half mile

from these two carcasses I saw a lone

cow smelling of a calf. She walked

away a few steps and then returned

to smell again. Then she moved off

200 yards to feed. I walked to the calf

and found that it was dead. On skin-

ning it, I found tooth marks around
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the head and back, which apparently

had been made by a wolf. The calf

was only a day or two old. The

three calves had been killed within

the preceding 24 hours.

The Black Male Easily Captures a

Calf.—On June 29, 1941, at about

3 p. m., my attention was attracted

by a band of about 400 caribou run-

ning over the rolling tundra a mile

west of the wolf den. The black male

wolf first ran toward one end of the

band so as to chase the caribou for-

ward. The herd broke up into groups

of 50 or 60, and the wolf dashed along

in the middle, and I could not be sure

of the status of the chase. Then the

wolf started after 50 cows and calves.

There was a chase of about a half

mile, and the wolf kept closing in upon

the herd. Once he stumbled as he

galloped, and rolled completely over.

But he was quickly on his feet, and

little time was lost. Then a calf

dropped behind the others. This

seemed to encourage the wolf to put

on added speed,and in less than a quar-

ter ofa mile he overtook the calf, knock-

ing it over as he closed in. The wolf was

hungry and fed for about half an

hour. This calf was captured more

readily than usual.

Crippled Wolf Hunting Caribou Calves.

—Foreman Brown of the Alaska

Road Commission camp told me that

on June 29, 1941, at Stony Creek, he

had seen a gray wolf with a crippled

hind leg chasing calves with no suc-

cess. After chasing some bands with-

out catching any calves the wolf

moved off and waited for the herds

to approach. But while the caribou

were still some distance away it

jumped up and gave chase. It had

good speed for a short distance but

quickly tired and fell behind. It

caught no calves while Mr. Brown
was watching.

A Lone Calf Captured.—About 10

a. m., July 19, 1 saw the black female

wolf on the East Fork bar circling

back and forth with her nose to the

gravel. She made a sweep of 100

yards downstream, then returned up-

stream, and finally waded the river.

After crossing the stream her ears

were cocked forward and she started

on an easy lope up the creek, appar-

ently focused on a definite point. I

looked ahead of her and saw a cari-

bou calf lying on the bar beside the

creek, watching the wolf. When the

wolf was about 150 yards away the

calf jumped up and galloped up-

stream. It crossed and recrossed the

creek a dozen times, and every time

the wolf followed. The calf did not

seem to be as speedy as much younger

ones had been, for the wolf was run-

ning rather easily and gaining. A full

half mile from the start the calf, now

hard pressed, wallowed in a deep part

of the stream and on the next leap

stumbled and fell. In a jump or two

the wolf caught up and pulled the

struggling calf, which once gained its

feet for a moment, across the deep

part of the stream to the shore where

it was quickly killed. The main herds

had passed westward some time be-

fore, so this calf was a straggler and

may therefore have been a weakling.

Upon examining the gravel where

the wolf had been sniffing around in
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circles, I found fresh calf tracks. I

believe the wolf had not seen the calf

before I arrived because a short while

before she had been observed 3 miles

up the road.

Animals Found Dead
From Causes Other Than
Predation

One encounters enough carcasses

on the range to indicate that quite

a number of caribou die from

natural causes other than wolf preda-

tion. Sometimes upon examining

these carcasses no cause for death

can be found ; at other times diseased

conditions are evident. Below is in-

formation regarding some of the

carcasses found on the range which

were sufficiently fresh that I could at

least eliminate predation as a cause

of death, and in some cases deter-

mine the cause.

May 1939.—Ranger Edward Ogs-

ton reported that some caribou

calves lost their lives in crossing

McKinley Fork. During May 1939,

the stream was open in places but

was bordered by perpendicular walls

of overflow ice several feet in

thickness. He saw calves go into

the streams and fail to get out. Since

hundreds of cows with calves crossed

the stream at that time, he thought

that several of the calves probably

were trapped by the overflow ice.

The number of calves lost in this

way is probably small.

July 21, 1939.—The carcass of a

cow which was found on a tributary

of East Fork was being eaten by

eagles and magpies. There was not a

bear or wolf track leading to it so

it probably was not a victim of

predation. No cause for death could

be determined.

August 8, 1939.—A cow which had

recently died had severe necrosis

around the lower molars. It appeared

that the necrosis was sufficiently

severe to have weakened the cow

and possibly killed her.

May 19, 1940.—A newborn calf

was found dead. Apparently it had

died at birth. No doubt a certain

percentage of the calves die at birth.

No food was found in the alimentary

canal.

June 2, 1940.—Near T e k 1 a n i k a

River a yearling was examined which

had been reported hamstrung by

wolves. The hide had been bruised on

one tendon but the tendon was intact.

The joint below the tendon was swol-

len to about twice its normal size and

was bursting with pus. There were no

tooth marks on the joint. Apparently

the infection had killed the yearling.

June 7, 1940.-—The carcass of an old

cow was found which had not been

fed upon. There was no indication of

what might have caused her death

except that she was very old.

July 15, 1940.—Late one evening a

Road Commission employee arrived

with a message from photographer

Al Millotte stating that there was a

dead caribou in a tributary of Igloo

Creek. I drove there that night to

examine the carcass while it was still

intact. The caribou had died within

the last day or so. Two legs had been

carried away and birds had eaten the

meat from the backbone. The animal
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was an adult cow. Upon examining

the organs I found one lung com-

pletely filled with pus, the other par-

tially filled. The tissue adjacent to the

lung was in one spot swollen with

pus, forming a round ball 2 inches in

diameter. This infection was, no

doubt, the primary cause of the ani-

mal's death. I dragged the carcass out

of the water and in a few days wolves

and bears had consumed the flesh

and dragged away the bones. The
main caribou herds had moved west-

ward so this one was a straggler which

had been left behind.

June 2, 1941

.

—On the flat on top of

Sanctuary Mountain I found a cow

with one antler shed. The animal had

been dead for about 2 weeks. There

was an unborn calf, normal in ap-

pearance and as large as one already

born. The only indication of disease

was blood in the nostrils. The animal

had not been killed by wolves. Later

it was eaten by bears.

Crippled Caribou

Crippled animals were noted on

several occasions. Often they brought

Figure 50: A caribou calf bruised beyond
recovery by a fall in the rocks. [McKin-

ley River, June 25, 1939.]

up the rear of a band. Most of the

crippling was probably due to natural

accidents since the herd is not hunted

heavily by man. These crippled ani-

mals would be highly vulnerable, and

probably are the first to succumb to

the wolf. Those seen are listed to give

an indication of their prevalence.

Perhaps if the wolf were absent more
cripples would have been evident.

One trapper told me that since the

wolves became common he has seen

far fewer crippled caribou.

June 10, 1939.—The front leg of a

cow was bent as though it had been

broken and had later healed. She had

a decided limp.

June 14, 1939.—A cow was noted

limping on a front foot.

June 16, 1939.—Two cows limped de-

cidedly. Both were lame on a front foot.

June 19, 1939.—A cow, limping

badly on a foreleg, brought up the

rear of a band.

June 25, 1939.—Near the base of

some steep cliffs and talus slopes I

found a calf which was breathing

with difficulty, unable to stand. Upon

examining it, I found a femur and

mandible broken, and ribs and

shoulder bruised. It apparently had

fallen in the rocks. There was no cow

in the vicinity.

July 7, 1939.—I saw a calf with a

severe limp on a front foot. I also saw

a very thin yearling with one horn

about 6 inches long and the other

horn 2 inches long, a stunted condi-

tion which indicated that the animal

was not normal.

July 9, 1939.— I found an old ulna
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and radius of an adult caribou

which had been broken and later

healed. The healing had been ac-

companied by considerable exostosis.

This animal no doubt had been han-

dicapped in traveling.

July 13, 1939.- Bringing up the rear

of" a band of about 800 caribou I saw

a call limping on a front foot, a thin

cow limping on a front foot so that

her head went up and down violently

with each step, and another cow with

a hind leg which most of the time was

not used.

July 16, 1939.— -A calf, bringing up

the rear of a band of about 200,

limped badly on a foreleg, hardly

using it. In another band there was a

cow with a pronounced limp.

July 27, 1939.—Near Teklanika

River I saw a lone caribou with a

definite limp in a foreleg.

June 7, 1940.—In the rear of a band

I saw a cow not using one of its hind

legs.

January 8, 1941

.

—In a band of six,

a cow brought up the rear, limping

badly.

July 8, 1941.—A lone bull on Igloo

Creek was lame.

Calf Crop

At times it is difficult to get a good

calf count. Larg~ herds often travel

so compactly that many of the calves

remain hidden behind the cows.

When the herd is lying down the

calves are hard to see. Therefore sat-

isfactory counts of resting herds were

usually not obtained. In 1939, when
I had an assistant, I used field glasses

and called off the classification of

each animal as it passed and my as-

sistant kept the tally. In this way we

classified a number of herds. But in

1940 and 1941 I was alone practi-

cally all the time and usually found

it extremely difficult to classify the

animals accurately. In 1941 when

the herds moved westward after the

calving period the animals were so

massed that there was little oppor-

tunity to count calves. During the

latter year one herd numbered rough-

ly 4,000 adults, another 1,000, and

another 2,000, and the animals trav-

eled in compact groups.

1939 Calf Crop

The counts obtained in 1939 give

a fairly accurate figure for the calf

crop. On several occasions conditions

were ideal for classifying the herds.

On June 16, 17, and 18, from a ridge,

we observed the caribou moving

along slowly on the river bars, often

in single file. All of the caribou

passing were not counted because

of the interruptions caused by other

events such as a wolf chasing a

caribou calf. In addition, many
bands bunched to an extent that the

individuals could not be counted.

On July 13 another excellent count

was secured of a single herd of 827

animals. I was able to classify this

herd twice.

To show how the bands vary in

calf percentages I have tabulated

the classified bands for 1939. See

Table 15 (p. 178).

Although the calf percentage in

many herds does not vary far from

the average, some herds do show
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• Table 1 5.-^-Classified Caribou Count s, 1930

1 Jate ( 'OYV ' Calf
year-
ling

Adult
bull »

Young
bulP Date Cow Calf

Year-
ling

Adult
bull

Young
bull

May 24 201 3 49 June 18 1 4 2

May 29 2 10 1 15 5

June 12 122 43 (
4
) 6 12 7

105 30 («) 5 1 14 20 18

10 8 9 1 4

42 9 (0 June 19 12 4 1 1

30 10 6 18 15 3

16 8 47 32 2

75 62 S 12 52 38 5 1

o 3 3 6 June 20 1 1 12

100 30 (
4
) June 22 25

105 28 (
4
) 16

June 13 80 38 (
4
) June 25 6 42

June 14 95 51 (
4
) 1 1 8 35

40 29 (
4
) June 27 50

50 31 (
4
) July 2 11 7

27 9 (
4
) 11 6 1 3

June 16 399 199 90 18 5 45 2 2

30 12 6 12 July 7 46 43 11 2

3 15 45 30 7 1

June 17 28 17 10 16 ' July 10 9 7 2 10

15 7 2 6 15 July 13 432 295 73 8 19

4 3 1 July 16 93 48 25 9 14

3 2 5 5 5 8 5 1 1

10 5 10 16 20 9 6 2

June 18 38 16 18 19 20 July 17 26 18 2

7 6 2 2 1 1

1 3 4 2 9 6 3

1

1

2

1

5

3 Total.. 2,493 1,231 385 306 283

1 Includes unclassified yearlings and young bulls in some instances. The counts of cows were therefore

somewhat larger than was representative.

Bulls were not sufficiently represented in the counts because the main herds of males were missed.

3 Young bulls often could not be identified from cows in the moving massed herds.

< Indicates that yearlings could not be distinguished from cows. In these cases yearlings were recorded in

the column headed "Cows."
« Several bands.

extremes. The herd classified on May
24 had practically no calves, while

one seen on June 12 had 75 cows and

62 calves, and another herd seen on

July 7 had 46 cows and 43 calves. It

is obvious that erroneous conclu-

sions on the calf crop could be ob-

tained by classifying only a few

bands.

Of 2,493 cows in the herds classi-

fied, 1,231, or 49 percent of them,

were followed by a calf. Since, as

stated, some young bulls and year-

lings are included in the figure for

cows, the calf crop can be considered

as being fully 50 percent.

1940 Calf Crop

The figures for the 1940 season are

not extensive but they signify that the

calf crop was about the same as that

of 1939. Of the 735 cows classified,

379 were followed by calves, so that

the calf-cow ratio was 51:100. Many
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general observations and partial

counts of herds were in agreement

with the figures listed in the table

below.

Table 16.

—

Classified Caribou Counts,

7940

Date Cows i Calves Year-
lings

Bulls 2

June 1 90 30

June 2 9 6 1

June 7 130 89 (
3
)

30 17 (
3
)

300 175 (
3
)

June 30 109

62

58

29

20

(
3
)

G

Julv 2

July 5 4 4

July 8 1 1

Total 735 379 51 6

1 Includes unclassified yearlings and young bulls

in some instances. The counts of cows were therefore

somewhat larger than was representative.

2 Bulls were not sufficiently represented in the

counts because the main herds of males were missed.

3 Indicates that yearlings could not be distin-

guished from cows. In these cases the yearlings were

recorded in the column headed "Cows."

1941 Calf Crop

In 1941 I obtained but few figures

on the calf crop. Many counts were

attempted but were not accurate

enough to tabulate. On June 28 two

herds were classified. One consisted

of 258 cows and 127 calves, the other

o^ 29 cows and 17 calves. The calf

percentage in these two herds was 50.

From several partial counts my im-

pression was that the calf crop was

about the same as in the 2 preceding

years.

It is interesting to compare the calf-

cow ratio with that of elk, another

herd animal. In Teton National

Forest, Wyo., in the summer of 1935

O. J. Murie found that 38 percent of

the cows were followed by calves and

in Yellowstone National Park in 1937

I found 41 percent of the cows fol-

lowed by calves. Darling (1937) states

that the fertility of the hinds of the red

deer in Scotland is about 60 percent

and says it is the same as given by

Cameron (1923) for red deer in the

island forest of Jura. It would seem,

from these figures, that the calf crop

found in the caribou herds was about

as expected.

Survival of Calves

to Yearling Stage

It is difficult to learn what propor-

tion of the calves survive to the year-

ling stage because not all yearlings

are found with the cows. Many of

them join the old bulls or the young

bulls and cows. To get an accurate

figure one would need a sample of a

cross section of the herd and that is

difficult to obtain, because many
herds consist mainly of bulls and

others of cows.

However, from the figures avail-

able we can perhaps get a fairly

accurate idea of the percentage of

yearlings. It will be noted that in

1939, in several bands, the yearlings

were not classified separately from

the cows. The counts for these bands

have been eliminated in determin-

ing the ratio of yearlings to cows. In

the bands in which yearlings were

classified there were 1,727 cows and

385 yearlings. The ratio of yearlings

to cows is 22 percent. Assuming that

the count is a representative sample,

and that the calf crop in 1938 was
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about the same as in the following 3

years, then it appears that a little

more than half, or about 56 percent,

of the calves succumbed during the

first year. That, it would seem, is a

satisfactory survival, although as yet

we do not know how large a survival

is needed to perpetuate the herd in

the case of the caribou.

The figures for 1 940, together with

general observations, show about

the same yearling ratio as was found

in 1939, although the figures are

meager. Ten small bands of cows

were classified on May 12 with the

following result: 160 cows and 34

yearlings, or a ratio of about 21 per-

cent. That represents a survival of

about 42 percent of the calves during

the year. In June and July, bands

were classified which contained 213

cows and 51 yearlings, which indi-

cates a 48 percent survival of calves

to yearling age.

In 1941 the survival of yearlings

seemed less than during 1939 and

1940, but not enough figures are

available to substantiate this impres-

sion. Certainly among the caribou

wintering around Savage River there

were few yearlings. Among three or

four hundred cows there were only

about 20 yearlings, or a yearling

ratio of only 5 or 6 percent. However,

the yearling ratio for the herd was

considerably higher than this figure

for in bands seen later yearlings were

more abundant.

There is still much to learn about

the mortality of young and the num-
bers necessary to perpetuate a herd.

Different herds, due to many varia-

ble, may require different degrees

of survival among the young. In

areas where there is heavy hunting

by man there must be a higher sur-

vival of young to take the place of

the adults shot. Under natural con-

ditions, perhaps a much smaller sur-

vival is needed and desired. A too-

high survival of young would in-

crease the herds too rapidly, so that

ranges would quickly be overgrazed.

At the George Reserve near Pinck-

ney, Mich., where some white-tailed

deer were introduced in a fenced

area, the survival of fawns for at

least 7 or 8 years seemed to be com-

plete. In the wild the survival of

young is usually quite different. Un-
der natural conditions a mortality

of half of the young seems to be usual.

However, we need more data to

understand thoroughly the mechan-

ics of wildlife population.

The number of yearling caribou,

especially in 1939 and 1940, seemed

adequate for the welfare of the herd

when compared to the survival of

yearlings in other large game animal

populations.

Effect of the Wolf on the

Caribou Population

It is difficult to determine the

effect of the wolf on the caribou.

Because the species has maintained

itself through the centuries in the

presence of the wolf we can expect

it to continue to do so under wilder-

ness conditions. The extensive preda-

tion on the caribou, especially on

the calves, is apparently an im-

portant check on their numbers. It
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is not unlikely that at the present

iow human population level the

wolves serve as a useful check on the

caribou. If this check were entirely

removed the caribou might increase

in numbers to such an extent that

vast areas of choice lichen range

would be severely damaged. Those

familiar with the overuse of many
big game ranges in the States can

readily appreciate the importance

of this consideration.

In localities where hunting by man
becomes extensive enough to be an

important check on the caribou, as

it may be in some parts of Alaska,

some adjustment in wolf numbers

may then be necessary to offset

the reduction caused by man.

Present information on these details

is meager so that it is difficult to

decide on management practices.

But if man's hunting under the

present wilderness conditions that

exist over large parts of Alaska is in-

sufficient to keep the caribou in check,

then the value of the wolf in this

respect should not be overlooked.

The effects of the wolf on the

character of the caribou over a long

period are also hard to evaluate. The
wolves may be an important evolu-

tionary force in changing or main-

taining the caribou characteristics.

The Mount McKinley National

Park herds appear to have held their

own during the last 20 years.

Although there has been heavy wolf

predation in recent years, the caribou

seem to be adjusted to withstand

the losses. To care properly for the

caribou herds and insure their per-

petuation, regular observations should

be continued so that their status,

together with that of the range, may
be known at all times.
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Distribution

Moose (Alces gigas) occur over a

large part of Alaska. Mount Mc-

Kinley National Park lies along one

edge of the vast interior moose range.

In the park they are found inside the

north and east boundaries, and for

some distance up along the streams

which are bordered by fringes of

timber. The moose are not confined

to the timber but are frequently

found in willows far beyond timber.

In one trip along the north

boundary in January 1941, I found

tracks plentiful in each strip of

spruces and willows bordering the

streams and in the many draws

between the main streams. Tracks

also were seen in some draws grown

up in willow above the spruce tim-

ber. On this trip 20 moose were seen

between the railroad and Wonder
Lake on the outward journey and

5 more were seen on the return

trip through the interior of the park.

There have been no extensive counts

on which to base an estimate of the

number of moose in the park. From

my general observations I would

estimate that they totalled some-

where between two and three hun-

dred.

Usually the snow is not deep

enough on the moose range to

greatly hamper the movements of

the moose or to encourage yarding.

A few trails were noted, but generally

the moose were found traveling

where they pleased. They are often

seen alone or in groups of two or

three, but on one occasion in Janu-

ary seven bulls were seen together

and three more bulls were in a group

a short distance away, and in No-

vember four cows and a yearling

were banded together. In 1932,

during a period when the snow

was exceptionally deep and crusted,

groups of 15 and 18 were reported

on McKinley River.

Breeding

The rut begins in early September

and continues 3 or 4 weeks. In 1939,

the first rutting activity was noted on
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September 5. On that date a lone

cow which I was watching suddenly

became alert and gazed intently

southward toward a large bull which

was approaching. His antlers were

freshly cleaned of velvet and still

bloody. The cow ran into the woods

while the bull was still about 200

yards away and he followed her at a

swinging trot.

The young are born in late May.

Frequently there are twins. Of 16

cows, known to be different individ-

uals, which were followed by calves,

9 were followed by a single calf, 7 by

twins. This ratio is based on too

small a sample to be taken as the

average, but it shows that there is

much twinning. The ratio of twins

was much higher than at Isle Royale,

Figure 51: Bridge across Teklanika River.

Cathedral Mountain on the left. Igloo

Mountain on the right. The wooded
area is permanent habitat for a few

moose. [September 1939.]

Mich. (Murie 1934), where few were

observed.

Food Habits

The chief food of the moose in

Mount McKinley National Park,

winter and summer, is willow. In

winter, twigs up to a quarter of an

inch in diameter are eaten; in sum-

mer, the leaves are stripped off the

twigs, but many twigs are also uti-

lized. Some dwarf birch was regu-

larly browsed in winter. Aspen and

cottonwood are eaten but these

species occur sparingly. White birch,
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a palaiahlr moose food dial is abun-

dant in much of interior Alaska, is

rather rare in trie park and hence

is not even a minor food item.

In Wyoming and in some of the

Eastern States and Canada, moose in

winter feed extensively on conifers

such as Douglas fir, balsam, and

ground hemlock, but in Mount
McKinlcy National Park the only

common conifer is the spruce and it

is extremely low in palatability. On
Isle Royale, Mich., some spruce was

eaten by moose, undoubtedly be-

cause of the shortage of winter food.

No spruce was found eaten in Mount
McKinley National Park.

In summer, tender grasses and

sedges are eaten to a certain extent,

and no doubt various herbs are also

taken at this time. Moose also seek

the small ponds where they feed on

submerged vegetation.

History of the Moose in

Mount McKinley National Park

Moose are said to have been plenti-

ful in the park prior to the period

(about 1920) when the Alaska Rail-

road was being constructed. It is

said that the moose in the eastern

part of the park were reduced by

market hunters who were at that

time, and for a period preceding the

coming of the railroad, hunting

sheep and other game animals.

Indians are reported to have hunted

moose north of the park. I have no

records indicating a reduction in

moose numbers in the western part

of the park at that time, although

there may have been some decrease

(heir too. Hunting nerd not be espe-

cially heavy to reduce a moose popu-

lation.

In 1922 and 1923 moose were con-

sidered scarce in the park. I saw none

in the Savage River region at that

time, although a few were known to

be present between Savage River and

the railroad. In 1927 they were con-

sidered scarce in the eastern section

but more plentiful to the west. In

1928 a general increase of moose

was reported in the eastern part of

the park and along the north border.

The unusually deep and crusted

snow in the spring of 1932 caused

some reduction in the population.

Ranger John Rumohr, who at the

time was freighting mountain-climb-

ing equipment and supplies to the

base of Mount McKinley for a

climbing party, told me that he

found six or seven moose carcasses

along the trail. Apparently the

animals had died from malnutrition

for they were exceedingly thin,

"little more than skin and bones."

One moose still alive was so weak

that it could hardly stand and the

next time Ranger Rumohr passed

that way it was dead. The Superin-

tendent's reports for that year tell

of the hide being worn off the legs

of the moose below the knees and

that each track was covered with

blood. The moose could probably

have negotiated the deep snow but

the hard crust was disastrous. That

spring many moose must have suc-

cumbed to the elements. But in

spite of these losses moose were still

present in fair numbers and the next
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year were reported to be increasing.

During the last 10 years it appears

that a satisfactory number of moose

have been present in the park.

Moose-Wolf Relationships

Ranger John Rumohr reported

that in January 1940 he had seen

tracks in the snow which plainly told

the story of an attack of five wolves

on a bull moose. The snow was much
trampled but no blood signs were

observed. One prong of a horn had

been broken off. The wolves had

given up a bad job, for their trail

pointed west while the moose had

wandered off to the east.

Lee Swisher said that twice he had

seen tracks in the snow which showed

Figure 52: A cow moose with newborn
calf, which, in an unknown manner, had

suffered a broken leg. [Sanctuary River,

June 3, 1939.]

that wolves had worried a moose. In

one case quite a large area had been

trampled. He thought that the wolves

had done this mainly in sport. Once

a cow moose was seen in summer

with hind legs bruised and wounded.

He thought the moose may have

fought off wolves. Her calf, however,

was unhurt.

John F. Stanwell-Fletcher (1942)

who made a number of observations

on wolves in British Columbia, states

that in December as the snow deep-

ened, wolf trails were seen which

"usually led through the forests to a
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moose-yard or its vicinity. But there

was little snow under these trees, and

the moose was seldom attacked, for

its hoofs are sharp and deadly when

it has firm footing. By the first of

January, Indian trappers began to

report small and large packs of

wolves. All of these were seen travel-

ing along the edges of lakes. They

were in groups of from 4 to 31, mov-

ing slowly and in single file. By the

end of January, with 6 to 8 feet of

snow, the wolves began to hunt

moose in earnest. Deeper snow be-

neath erstwhile sheltering trees forced

the moose to travel farther for food,

and in deep snow they were easy

prey for the wolves. Within an area

of 5 square miles just north of us,

seven moose were killed by wolves

during the winter of 1938-39. Only

the moose, whose great weight

forces him to travel with bent fore-

legs used as snowshoes, can be hunted

successfully. That the wolf's food is

not easily obtained even then, is

evident when one follows a trail in

the snow. We have the skull and skin

of a large black dog-wolf which was

found alive with broken ribs and

leg bones, underneath a tree. Sur-

rounded by moose tracks, blood

patches and moose hair, the wolf had

been crippled in a great battle. Sim-

ilar cases were frequently reported by-

Indians and apparently usually oc-

curred when the wolf had attacked

the moose alone."

Apparently the moose killed in this

area were under a great disad-

vantage because of the deep snow.

Possiblv food was also scarce or hard

to get and the moose were conse-

quently somewhat weakened. It

would be highly significant to know
the age and condition of the moose

killed by the woives, for possibly they

were in a weakened state when killed.

In the Mount McKinley National

Park the snow depth is usually not

great enough to hinder the moose as

it does in the part of British Columbia

referred to by Stanwell-Fletcher.

But even in the latter region, where

wolves which, were reported common,
were killing the moose, it appeared

that moose were not at all scarce.

Wolves perhaps worry many moose

which fight them ofT with such vigor

that they are unwilling to expose

themselves to the deadly hoofs.

However, if any sign of faltering is

shown, due to old age, food shortage,

or disease, the wolves would no

doubt quickly become aware of it.

and one would expect them to

become more persistent in their

attack in hope of wearing down the

animal. Moose which are actually

known to have been killed by wolves

should be closely examined to de-

termine their condition. Unfortu-

nately in many cases the evidence is

destroyed.

Granting that adult moose are

difficult prey for wolves, one might

suspect that young calves would be

quite susceptible to wolf attack.

However, a cow with a calf is a

formidable creature and if molested

by wolves would probably put up a

vigorous fight to protect her young.

I know of one case in which two

Huskies, the size of wolves, attacked
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a cow with a calf. She held her

ground beside her newly born calf

and drove the dogs away. Never-

theless, we would expect that occa-

sionally a calf would fall prey to

wolves.

Although no precise data on

survival of calves were obtained, it

appeared that many calves were

surviving in Mount McKinley Na-

tional Park. More than half the

cows seen, omitting known duplica-

tions, were followed by calves.

Some interesting observations on

calf survival in the ranges of the

different wolf families were made.

In an area inhabited by a family

of wolves on Savage River a cow

and her twin calves were seen on

August 14, 1940. She had raised

them in an area where wolves

traveled daily. During the winter

tracks of calves were seen regularly

in this general region.

At Igloo Creek a cow moose lived

the year round in an area about 5 or

6 miles along the highway. Much of

the time her wanderings were con-

fined to an area about 2 miles

across. On May 29, 1940, this cow

was seen with two calves a day or

two old. During the summer this

family was frequently seen. It was

seen in November and at various

times during the winter and spring.

The group often fed close to the

the road which was used regularly

as a highway by the 12 East Fork

wolves. The wolves sometimes sniffed

at the moose tracks on the road but

did not follow them. On May 18,

1941, almost a year after their birth,

the calves were still with the cow.

At this time they were feeding to-

gether, but the mother made frequent

rushes at the yearlings to drive them

away. They tried to remain near

her but she no longer wanted them,

for she was expecting another family.

Later, on June 6, she appeared with

her new single calf. The calf was

still with her in August when I

left the park, and the two yearlings

were seen several times during the

summer. Thus, in the heart of the

wolf country along a much-traveled

wolf highway the twins had survived,

and another calf had passed the

most critical stage in its life.

In 1940 another cow had a single

calf on Teklanika River, not far

from the point on Igloo Greek where

the above-mentioned cow had her

twins. Tracks of a cow and calf

were seen as late as February, so

here also a calf was surviving along

the highway which was used by the

wolves.

The relationship between wolves

and moose is perhaps best shown by

the fact that the moose increased in

the park about the time the wolves

became common, and have since

held their own although the wolves

have remained common. In the

region north of the park, according

to trappers, there has been a pro-

nounced increase in moose in the

last 4 years. This has been at-

tributed to a decrease in hunting.

In this region there are many wolves

in winter. Greater numbers of moose

also have been reported in sections

east of the park on Moody Creek.
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An old-timer stated that between

1898 and 1903 moose and wolves

were abundant on Stewart River. He
was sure that moose could survive in

large numbers in the presence of a

large wolf population. He said wolves

were to be heard every night and

that moose were so plentiful that

people had all the meat they wanted.

In Mount McKinley National

Park and adjacent areas a satisfactory

moose population is maintaining it-

self in the presence of many wolves.

Condition of Moose Range

An examination of the moose range

along Igloo Creek revealed that the

browsing on the willows had resulted

in a rather uniform condition of

broomed tips. Since only a few moose

live in the area, this amount of feed-

ing sign was not anticipated. Al-

though this range is in good condi-

tion, these observations suggest how
readily a moose range can be over-

browsed. After viewing exceptionally

overbrowsed ranges on Isle Royale,

Mich., and in the Yellowstone region

of Wyoming, it is especially gratifying

to see a moose range not overutilized.

The moose in Mount McKinley Na-

tional Park could still increase some-

what without injury to the range,

but a heavy increase of population

would not be desirable.
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CHAPTER SIX
(« «< <« <« • <« «C (« (« (« «< <« K< <« W <« <« «0 «K-

Grizzly Bear
«fr <« KC «C <« KC «< <«•«<-<««<<«<« <«- «< <« <«-«fr

Description

According to C. Hart Merriani

(1918) there are two species of griz-

zlies in Mount McKinley National

Park. 1 All but one of several bears

collected in the park by Charles

Sheldon were identified as Ursus

toklat of the "Alascensis Group." Mem-
bers of this group range to the west

as far as Bering Sea. One grizzly

which was shot and an old skull

which was picked up were referred

to Ursus kluane, a species belonging

to the "Hylodromus Group" which

ranges eastward from Mount Mc-
Kinley National Park. (Sheldon,

1930, p. 379.)

There is considerable variation

among the bears in their general ap-

pearance. Some are light in color,

others dark. Large dark males were

seen with light-colored females. In

one case a light-colored female was

followed by a large dark male and

1 Black bears {Euarctos a. americanus) are

occasionally seen in the lower wooded sec-

tions but are scarce. I never saw one.

a light straw-colored male. A notice-

able variation in color was present

in three yearlings belonging to the

same family.

Since various combinations of these

bears were seen mating, all are be-

lieved to belong to the same species.

The bears are all darker in the late

summer and fall when their coats

are new and unbleached. Early in

August, one bear was seen which was

a rich chestnut color, quite different

from that of the average bear. In the

spring and early summer most of

the bears are a light straw color

over the back and their legs and

faces are dark. Some of them are so

faded that in the distance they may
be mistaken (if casually observed)

for mountain sheep.

Grizzlies were encountered in all

parts of the park that I visited. They

were generally found in the treeless

terrain which seems to be their chosen

habitat, but they were also frequently

noted in the narrow strips of woods

along the streams. They roam over

the mountain slopes and valley bot-
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toms in their foraging, climbing the

mountains with surprising speed if

disturbed. No counts were made but

I estimate that there are from 50 to

75 grizzlies between Park Head-

quarters and Wonder Lake.

I found the grizzlies unusually

well behaved. Many times they were

encountered at relatively close quar-

ters, that is close enough so that they

became keenly aware of my pres-

ence. Once, while sitting on a rock

watching sheep, I heard a loud snort

close behind me. On turning I saw

a mother and her yearling galloping

up the slope about 100 yards away.

One day my companion and I met

a female with three cubs as we

rounded the lower part of a ridge.

We were about 100 yards from her,

far from trees and unarmed; we

continued walking but changed our

course about 70 degrees. She stood

placidly watching us and soon re-

sumed her grazing. Once in the

open tundra a bear, which had been

hidden in a gully, loomed up 150

yards in front of me. It stood up on

its hind legs for a half minute looking

me over and then moved around to

one side. When it had passed me it

broke into a gallop, crossed a broad

river bar, and hurried up a slope on

the other side. In late August my
companion and I found ourselves in

an unexpected predicament. We
were approaching the small relief

cabin on Copper bar which is built

in the open far from any trees.

When 15 or 20 yards from the cabin

we saw a grizzly about 60 yards

behind the structure, standing on its

hind legs looking for a ground

squirrel. Then the ground squirrel

broke forth from the clump of wil-

lows and scurried for the cabin. The
grizzly came in hot pursuit. We did

not know which way we should

scurry, for obviously when the bear

arrived at the cabin it would be

almost upon us. Soon we also were

dashing toward the cabin. When we
arrived we found that the storm door

was held rigidly in place by four

bolts. Fortunately the bolts came

out with a jerk and we found the

inside door unlocked. I peeked

around the corner of the cabin and

the grizzly made two bluffing lunges

toward me. It then walked away

slowly, growling at intervals.

Some bears which were frequently

seen became unafraid and permitted

a close approach. One or two of

them at garbage heaps became too

tame. The chief danger to a person

in the hills is in meeting a bear un-

expectedly at close quarters. The

grizzlies usually are peaceably in-

clined and run away when disturbed.

Food Habits

The Grizzly as a Vegetarian

The grizzly is for the most part a

vegetarian, but by necessity rather

than choice. There would be more

meat in the diet if he were able to get

it, as no opportunities to feed on meat

are overlooked. Carrion is always

relished but is largely obtained for-

tuitously. Mice are sometimes eaten

as tidbits, but they are too small to be
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relied upon for bulk unless they are

very plentiful. Ground squirrels are

sought to a certain extent at all times,

but this food involves laborious dig-

ging, and even then, after much ex-

cavation, the squirrel often escapes.

At long intervals a marmot is cap-

tured.

During the span of about 6%
months that the grizzlies are active

in Mount McKinley National Park,

their feeding habits pass through

three marked phases. In the spring,

up to early June, the chief food con-

sists of roots. Then during June
and July they feed mainly on green

vegetation, chiefly grass (Calamagros-

tis langsdorfi) and horsetail (Equisetum

arvense). In late July when berries

become available, and during Au-

Figure 53: A grizzly in fall coat feeding on
buffaloberries. [East Fork River, Septem-

ber 23, 1939.]

gust, September, and October, the

bulk of the food consists of berries.

Roots also become part of the late

fall diet. These principal foods are

supplemented by others. A few

ground squirrels are caught and

eaten at all seasons, and carrion is

always highly acceptable.

The data on bear food habits were

obtained during 3 years, and as the

general pattern was the same each

year it seems that the data presented

depict the normal diet of the grizzlies.

A total of 201 bear scats were ana-

lyzed in detail. Many others ex-

amined cursorily in the field corrob-

orated the data obtained from those
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Table 17.— Results qfjood analyses of 201 grizzly scats collected in Mount McKinley

National Park in 1939, 1940, and 1941 1

Food items

Vegetable Material

Grass (mainly Calamagrostis langsdorji)

Roots (lledysarum spp.)

Blueberry ( \ 'actinium uliginosum)..-

Horsetail (Euuisetum arvense)

Buffaloberry (Shcpherdia canadensis)

Spruce cones (Picea sp.) .

Arctous sp

Eerb, sp

Sorrel (Oxyria digyna)

Crowberry (Kmpetrum nigrum)

Cranberry ( 1 'actinium vitis-idaea)

Boykinia richardsoni

Dwarf Arctic; birch (Betula nana)

Saxifrage (Saxifraga tricuspidata)

Sage (Artemisia hookeriana)

May (25 scats)

Times
occur-
ring

Animal Material

Hoary marmot (Marmota c. caligata.

Caribou, adult (Pangifer a. stonei) _

Caribou, calf (Rangifer a. stonei) _

Dall sheep, adult (Ovis d. dalli) .

.

Dall sheep, lamb (Ovis d. dalli)

Ground squirrel (Citellus p. ablusus).

Mouse (Microtine sp.)

Ptarmigan (Lagopus sp.)

Wasp, sp

10

4

Percent 2

Maxi-
mum

100

100

100

25

40

100

100

100

Aver-
age

87

85

67

25

22

100

85

87

June and July (115
scats)

August, September,
October (61 scats)

Times
occur-
ring

92

2

9

26

5

I

13

10

1

1

1

Percent 2

Maxi-
mum

100

LOO

100

99

95

Aver-
age

95

50

5

5

10

1

Trace

75

60

68

57

40

21

10

5

3

3

.5

Trace

Trace Trace

100

100

100

100

1

1

Trace

100

54

94

28

1

1

Trace

Times
occur-
ring

13

41

3

28

35

22

9

2

7

1

13

Percent J

Maxi- Avcr-
mum age

100

100

75

100

100

50

85

Trace

100

100

25

90

46

60

49

23

16

20

10

Trace

100

95

25

15

1 Scats have been segregated for different periods to show changes in grizzly diet as the season advances.

2 The maximum percentage of the food item found in a scat and the average percentage of the food item

in the scats in which it occurred.

studied minutely and listed in Table

17. The data secured from watching

bears feeding were more extensive

than those secured from the examina-

tion of scats and were highly impor-

tant in corroborating the scat data

and rounding out the entire food-

habits picture.

The data from the droppings are

segregated according to the periods

in which the different food habits

prevail, for to combine the data for

the different periods would fail to

show the shifts in food habits. Most

of the droppings were accurately

dated.

Annotated List of Grizzly Foods

Roots.—Six of the 25 scats, gathered

in May, contained roots of Hedy-
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sarum. Many observations of the

bears during May, however, indicate

that this ratio does not give a true

picture of the diet during this period.

Of course, the number of scats are

too small for a good statistical figure,

but aside from that there are other

reasons for the small proportion con-

taining roots. The scats containing

grass were from the previous year.

The number of scats containing

sheep is not representative because I

spent much of my time searching for

sheep remains and covered rather

thoroughly the area where bears had

fed on sheep. I would estimate that

normally, during May at least, 75

percent of the food of the bears con-

sists of roots.

Throughout May and into the first

week ofJune the majority of the bears

seen were digging for roots. Gener-

ally they seek the roots on the

vegetation-covered bars or low slopes

but at times they also seek roots far

up on the mountains. Some of the

favored spots, covering a few acres,

had been dug so extensively that they

suggested a plowed field. In some of

these places bears were seen digging

for roots day after day. I was

interested in finding much sod turned

over by bears just above some cliffs

where the sod terminated. It ap-

parently was easy to turn over the sod

here where it lay like a carpel with

an edge exposed. The bears
1

activity

here had increased the erosion

process.

Although roots are eaten mainly in

the spring, I also found a number of

places where they had been dug dur-

ing September. Feeding on roots is

probably resumed at this time be*-

cause some of the other foods are

either less available or less palatable.

It is difficult to identify the roots

found in the scats and often it is

not easy to determine the species of

plant eaten at the diggings. One of

the most sought plants is Hedysarum,

including at least, H. americanum and

H. mackenzi- It seemed to be the main

plant sought in spring and fall. Dixon

(1938,, p. 145) mentions that Anemone

roots were eaten. Former Ranger

Harold Herning said he had found

roots of dwarf birch eaten. Sheldon

(1930) shot five bears during May
and the stomachs of all of them were

full of "pea vine" roots. There are

two or three genera that he might

have been referring to, but it is

more than likely that it was Hedy-

sarum.

To get at the roots the bear usually

places both paws on the ground and

thrusts back with the body until a

chunk of sod is loosened. This is

turned over, the free roots are de-

voured, and then, with a paw work-

ing slowly and lightly, more of the

tender roots are uncovered and

eaten. I have watched bears feeding

in this manner for several hours at

a time. The fleshy roots consumed

range up to a half inch or more in

diameter, and resemble dandelion

roots.

(trass. Grass was found in 92

of the 115 scats picked up in June
and July. The average amount of

grass in these scats was 75 percent.

According to these data 60 percent of
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the food of the hears during June

and July consists of grass and this

combined with Equisetum makes up

73 percent of the food of the bears

during this period. If it were not for

the fact that some roots are eaten in

early June and a considerable num-

ber of berries in late July when the

berries begin to ripen, the percentage

of grass in the scats would be even

higher. There is a period of about 6

weeks (last 3 weeks in June and

first 3 weeks in July) when grass and

Equisetum probably make up more

than 90 percent of the food con-

sumed .

Many times I examined areas

where bears had fed to determine

what they had eaten. Only one

species of grass, Calamagrostis langs-

dorji, was found eaten, except that

once a little sedge was also taken.

In one scat I identified the seed

head of blue grass and no doubt

other grasses are at times consumed.

But Calamagrostis langsdorfi, a tall

juicy grass, is the species usually pre-

ferred. It is plentiful, as is also

Calamagrostis canadensis which was not

found eaten. In feeding on grass the

bears graze steadily, like an ungulate.

Observations made of bears that

were feeding substantiates fully the

data obtained from the examina-

tion of the droppings, namely that

during most of June and July grass is

the main food of the grizzlies.

Palmer (1941) reports grizzlies in

the Mount Hayes region feeding on

the flowers of Dryas, pods of alpine

oxytrope, and willow, as well as on

grasses and horsetail.

Horsetail. -Twenty-six of one hun-

dred and fifteen scats gathered in

June and July contained Equisetum

arvense, and the average amount

present in these scats was 57 percent,

which indicates that large quantities

of it are eaten when a patch is found.

Equisetum is probably eaten as soon

as it becomes available. It is also

relished by mountain sheep and

caribou. In August the place of

Equisetum and grass in the diet is

largely taken by berries.

Blueberry.—Blueberries ( Vaccinium

uliginosum) are widely distributed

over the park. Some years the crop is

better than in others, but it seems

that each year there is a generous

supply. The new crop of blueberries

becomes available in late July, at

which time feeding on them begins.

One dropping, containing mainly

blueberry, was found as early as

July 12. During August, September,

and early October, blueberries ap-

pear to be the most important single

item in the diet. During August and

September, 41 of 61 scats gathered

contained blueberries, and the aver-

age amount in each was 60 percent.

In this period, according to the data

from the scats, they made up 40 per-

cent of the bears' food. Nine drop-

pings, containing an average of 68

percent blueberries, were gathered

in July. Some blueberries of the pre-

vious year's crop are eaten in May.

Three fresh droppings gathered in

early May contained mainly blue-

berries. At this time most, if not all,

of the blueberries have fallen to the

ground.
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Blueberries and other berries are

grazed with great vigor. Berries,

leaves, and twigs are all gobbled up

together. The bears have too much
eating to do to be finicky and selective

in their berry eating. Even with their

roughshod methods they are kept

rather busy filling their paunches;

furthermore, the food passes through

them rapidly, judging from the slight

digestion it seems to receive and the

frequency with which scats are de-

posited. On one occasion I saw a

bear leave four scats behind her

during a single hour.

On August 1, 1940, part of a day

was spent watching a mother and her

cub feeding on blueberries. She fed

continuously and hungrily from 9

a. m., when I first saw her, until 11

a. m. She lay down for half an hour,

then fed steadily from 11:30 a. m.

until 4 p. m. She lay down for 20

minutes and then commenced to

feed. But in a half hour she lay down
again and I left her. The cub picked

at the berries only part of the time,

and frequently rested while the

mother fed.

Charles Sheldon, who hunted bears

in the McKinley region in 1906,

1907, and 1908, and Joseph Dixon,

who spent the summers of 1926 and

1932 in the park, agreed that griz-

zlies did not eat many berries. Shel-

don (1930, p. 117) writes: "It is per-

fectly clear that many bears of this

region do not go for salmon that

ascend the rivers, nor do they feed

much, if at all, on berries." Dixon

(1938, p. 147) quotes Sheldon's

statement and observes: "While

black bears are notoriously fond of

berries the grizzly does not appear to

eat them to any great extent. In 1932,

I found excellent blueberries growing

abundantly in the region. However,

only a very small proportion of the

bear droppings which I examined

showed that berries had been eaten."

In view of these statements about

the bears in Mount McKinley Na-

tional Park it may be well to summar-

ize briefly my findings in this respect

because they differ so strikingly from

the conclusions of Sheldon and Dixon.

According to the data from the scats,

the five species of berries eaten by the

bears made up 68 percent of their

food supply during August, Septem-

ber, and October and formed an im-

portant part of their food in late July

as well. A few berries were eaten in

the spring. The berry eating was ap-

parently as extensive in 1940 as in

1939, and although in 1941 I left the

park soon after the beginning of the

berry season, the bears were observed

shifting their diet to berries as in the

two previous years. My observations

were made from Savage River to Won-
der Lake so that the data are fully

representative, and the many field

observations were in full agreement

with the data from the scats. Palmer

(1941) found the grizzlies in the

Mount Hayes area feeding in spring

on berries of the previous season's

crop.

Sheldon's conclusions seem to have

been made from the stomach con-

tents of 10 bears which he collectec.

Five of these bears were killed in May
and the stomachs, as would be ex-
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pected, contained mainly "pea vine

roots" (probably Hedysarum). Along

with the roots, one stomach contained

a few mice; one, a ground squirrel;

one, 2 mice; one, 1 mouse. Three

bears—a mother and two cubs—were

shot on August 24 after they had

gorged on a sheep, so would be

expected to have dined only on meat.

A bear killed August 22 had three

ground squirrels in its stomach, and

the stomach of one killed August 5

contained grass, three ground squir-

rels, and a shrew. Only the two

stomachs from the last two bears

would be expected to contain berries.

Data from two stomachs is inadequate

for drawing general conclusions.

Many of the scats examined by Mr.

Dixon, which gave him the impres-

sion that few berries were eaten by

bears, were no doubt deposited dur-

ing the grass-eating period.

Buffaloberry. — BufTaloberry {Shep-

herdia canadensis) was found in 28 scats

gathered in August, September, and

October and made up, on the aver-

age, 23 percent of the contents. In

July it made up 40 percent of the

contents of five scats. On July 18,

1940, a mother bear and cub were

observed feeding for about an hour

on the berries. Most of them in this

particular patch were ripe. In 1939

there was a bumper crop and bears

were many times observed eating

them. In feeding, the paw is some-

times used to lift the branches so the

berries can be more easily eaten.

7'his species is commonly found

growing in the rocks and gravel

along bars and creeks.

Arctous.—There are two species of

Arctous (A. alpina and A. rubra) one

having a red berry and generally

growing in the woods, and the other

a black berry, generally found on

open, dry ridges. The latter seems

most abundant. I do not know if the

bear has any preference.

Arctous was found in 35 scats

gathered in August, September, and

October and averaged 16 percent of

the contents in these scats. Seven

July scats contained an average of

21 percent Arctous. It was found in

two fresh scats collected in May.

The shriveled berries remain at-

tached to the dried stem over the

winter.

Crowberry.—Crowberry (Empetrum

nigrum) was found in 22 scats

gathered in August, September, and

October, in 2 collected in July and

in 1 collected in May. It is at times

eaten in large quantities. Once, in

an area where crowberries and blue-

berries were both abundant, a bear

fed mainly on crowberries.

Lowbush Cranberry.—Lowbush cran-

berry (Vactinium vitis-idaea) is abun-

dant on the slopes and produces

heavy yields but it does not seem

to be eaten to the extent other berries

are consumed. Nine scats found in

August, September, and October

contained cranberry, averaging a

content of 10 percent. One of the

scats contained 85 percent cran-

berry, which shows it may be eaten

in large quantities. In June and July,

4 scats contained cranberry. One
was a fresh scat gathered in June and

the berries in it were from the pre-
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vious year. On June 12, 1941, a bear

fed for a considerable time on cran-

berries of the preceding year's crop.

Because cranberries survive the winter

in fairly good condition, it is prob-

able that they are eaten frequently

in the spring.

Sorrel.—Sorrel (Oxyria digyna) was

noted in only one scat, but since it

disintegrates considerably in the di-

gestive tract, traces of it in other scats

may sometimes have been missed. On
two occasions bears were observed

feeding on sorrel. Once a large patch

of it had been grazed.

Boykinia.—Small amounts of Boy-

kinia were found in two scats. On
July 15, 1939, for a period of 2 hours

a grizzly was observed eating large

quantities of Boykinia. The stems,

leaves, and flowers were all con-

sumed. It also ate much Equisetum

later in the day. In feeding, the jaws

were opened wide each time a mouth-

ful was taken, and they worked

steadily, chopping at the vegetation.

There seemed to be an excessive

amount of jaw action to accomplish

the hurried mastication. This was the

only time a bear was observed feeding

on Boykinia. However, it is not as

widely distributed as most of the food

species, so usually it was not available

where bears were seen feeding. On
one occasion a bear was seen grazing

on Calamagrostis langsdorfi and sorrel,

and to pass up Boykinia.

Cow Parsnip.—The cow parsnip

{Heracleum Ianaturn) was found eaten

on July 15, 1939.

Angelica.— On June 10, 1940, a bear

was surprised as he was eating a stem

of Angelica genuffexa which had made
about half its growth.

Dwarf Arctic Birch.—A trace was

found in one scat. On May 28, 1941,

a grizzly was observed feeding for a

few minutes on the new leaves of

dwarf birch, even though a portion

of a calf caribou carcass was still

available.

Saxifrage.—A trace of the basal

leaves of what was apparently Saxi-

fraga tricuspidata was found in two

scats. Traces of this plant were also

found in some sheep stomachs, so it

is apparently a generally palatable

species.

Spruce Cones.—Spruce cones, to-

gether with dirt and debris, were

present in a scat found in May.

Sage.—A trace of sage (Artemisia

hookeriana) was found in one scat

gathered in September.

Willow.—On May 4, 1 940, a year-

ling was observed feeding on willow

catkins. In the Mount Hayes region

L. J. Palmer (1941) found willow

eaten in June.

Ground Squirrel.—Ground squirrels

are eaten at all times. This is the one

animal, aside from mice, which the

bear can hunt methodically with

some success. The spring, summer,

and fall diets are all supplemented

with ground squirrels, but usually in

small amounts.

Although grizzlies are often seen

digging out and eating many ground

squirrels, other foods make up the

bulk of the diet. In May, 4 out of 25

scats contained ground squirrels, in

June and July, 10 out of 115 scats

contained them, and in August, Sep-
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tember, and October they were

found in 1 3 of the 61 scats gathered.

According to the data secured from

the analysis of the scats, 16 percent

of the bears' diet in May consists of

ground squirrels, 2 percent in the

June and July period, and 3 percent

in the August-September-October

period. These low percentages are

consistent enough to show that

ground squirrels actually make up a

small but probably important part

of the diet.

Much time and energy is generally

used in seeking squirrels. Sometimes

luck is with the bear, and ground

squirrels may be captured in two or

three successive excavations, but more

frequently a bear may dig out or pros-

pect two or three holes without success.

On August 8, 1939, I came upon a

mother bear who had dug a trench

1 5 feet long and was still digging near

the middle of it. Her three cubs were

digging in various parts of the trench,

perhaps in imitation. In typical fash-

ion the mother would place both

front paws on the sod and push

downward until the piece gave way.

Dirt was pawed out and frequent

sniffs taken at the mouth of the hole

where she was working. Once she

reached into the hole with her arm,

lying down on her side so she could

reach in farther. At this point the

cubs all crowded close in expecta-

tion. The mother then moved to

another entrance above where she

had worked and as she was pressing

down the sod with her front paws to

loosen it, the ground squirrel scurried

forth from the hole. The bear jumped

for it but it dodged to one side and

managed to escape from four pounces,

the last time leaving the bear flat-

footed off to one side. But with the

next pounce the squirrel was cap-

tured. The cubs sat close by watching

the mother chew the squirrel but she

made no offer to share it with them.

One cub did get a morsel which

dropped from her jaws. More than

half an hour was expended in catch-

ing this squirrel.

On July 21, 1940, a grizzly dis-

covered a squirrel under a large snow

drift perhaps 25 feet across. There

was an entrance on the upper edge of

the drift and one on the lower side.

The bear kept going back and forth

from one entrance to the other. In

going from the upper hole to the

lower one he often slid down the

drift. He would poke his head into

the upper entrance to sniff the squir-

rel, then return to the lower hole to

continue digging into the snow. He
dug into the drift so far that he was

completely hidden. Once while the

bear was in the lower hole digging,

the squirrel came out through the

upper hole, sat up straight to look

around, then scurried away from the

drift. The bear made a few more trips

up and down the drift after this, then

lost interest, seeming to realize that

the squirrel was no longer there. He
stood on the drift hesitatingly, ap-

pearing, to me, to be deeply disap-

pointed. A whole half hour of stren-

uous work, all for naught ! He walked

off to a patch of grass and grazed, a

meal perhaps not as tasty but one

more certain.
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On October 9, 1940, I saw a female

bear wandering over a snowy slope

examining a half dozen ground squir-

rel burrows with her nose. Finally she

poked her nose through the snow into

the entrance of the burrow and

sniffed hard. One could tell by her

actions that the scent was hot. She

tore away some sod and dug down
through the dirt. It took her only a

few minutes to reach the squirrel

nest, out of which she removed a

ground squirrel already in hiberna-

tion 20 inches below the surface.

Only the upper 2 inches of the ground

was frozen at the time. Her cub

sniffed about while the mother

chewed, and did some digging of its

own in the loose dirt pawed up by

the mother. The mother examined

another squirrel hole, dug into it a

little, then wandered off to feed on

blueberries.

On August 4, 1941, what appeared

to be a lean bear hurried up the slope

of a basin, then turned and followed

a contour line in search of ground

squirrels. It investigated a number

of burrows with its nose as it hurried

along, intent, it seemed, on finding

a squirrel at home. Once it broke

into a gallop but stopped abruptly at

some holes and began to dig. At

first it dug with one paw, at the same

time keeping a watch on other holes

where the squirrel might emerge.

The dens usually have several en-

trances, and the bear is aware that

the squirrels may escape by any of

them. Later, both forepaws were

used in digging but the bear stopped

at intervals to look around for the

squirrel. After much digging with

no success it moved on, again break-

ing into a gallop. It stopped at

another burrow, where it made a

large excavation, still with no success.

A magpie sat on a willow nearby

watching it dig, waiting for scraps.

The bear wandered away from this

failure and fed on blueberries which

on this particular slope were not

abundant that year. This bear had

spent about 45 minutes seeking

squirrels with no success. It could

not afford to gamble further on the

ground-squirrel hunting so returned

to the staple diet. After filling up on

berries the bear would probably

again try its luck and dig after ground

squirrels for it seemed hungry for a

taste of meat.

These incidents show somewhat the

nature of ground-squirrel hunting.

If there was not considerable un-

certainty in this hunting the bears

would no doubt devote more time to

it. But there is a limit to the amount

of gambling they can indulge in,

and even if successful they must re-

turn to foods which are available in

quantity to fill their rapidly emptying

paunches. The ground squirrel has

been referred to as the staff of life of

the grizzly, but it is only a "side

dish."

Hoary Marmot.—Marmot remains

were found in only one scat. As a

rule, marmots have their burrows

among rocks where they cannot be

dug out by other animals. Bears

travel slowly and are large and

easily seen, so perhaps they seldom

surprise marmots away from safe

THE WOLVES OF MOUNT McKINLEY + 199



retreats. The capture of a marmot

is no doubt accidental.

Mouse.—Mouse remains were

found in only one dropping. Mice

are picked up when available but are

too small to be hunted with profit

unless very abundant. In years when

mice are plentiful they probably are

frequently eaten. Sheldon (1930, p.

170-171) found a bear catching mice

in the snow on October 9, 1907, at a

time when mice were unusually

plentiful. He describes its actions as

follows: "The bear, evidently scent-

ing a mouse in a tunnel, would

plunge its nose into the snow, its

snout ploughing through, often as

far as 10 feet, until the mouse had

gone down into its hole in the

ground; then the bear would dig it

out and catch it with a paw." In the

summer of 1939 mice were scarce,

and the following two summers they

were present in only moderate num-

bers. They had been unusually nu-

merous in the fall of 1938 but had

died off the following winter. On
July 7, 1941, 1 saw a bear pouncing

in a grassy swale, apparently catch-

ing mice, the only time a bear was

seen engaged in this activity.

Porcupine.—Porcupines are prob-

ably not often eaten by bears. How-
ever, two porcupine quills were

found stuck in a bear's nose, which

indicated a too close approach.

Caribou. Adult caribou are eaten

when found as carrion. Six carcasses

were seen which had been eaten by

bears. Two of these were untouched

and putrid when first found by me
and were later cleaned up by bears.

A grizzly would be unable to catch a

healthy caribou unless he came upon
one in an unusually deep sleep, or

had some other special advantage.

Caribou calves form a part of the

grizzly diet during the calving pe-

riod. Grizzlies which happen to be

ranging where the caribou have

their calves no doubt kill some of

them, and pick up others which are

found as carrion. After the first few

days the calves probably are able to

escape the bears. In 1941 three dif-

ferent bears were noted on the calv-

ing grounds near Sanctuary River

feeding on calves. On May 28, 1941,

two bears were seen feeding on calf

caribou remains, and another lone

bear was surprised at a carcass of

which only the legs remained. It

galloped away and when again seen

it was carrying the carcass of an-

other calf. This was carried into a

swale where the bear fed on it while

keeping a close watch for me. Later

in the season, especially in 1940,

bears fed on caribou calves which

wolves had killed. There did not

seem to be any general movement

of bears to the calving grounds.

In Table 17 (p. 192) no calf re-

mains are tabulated for May. How-
ever, in both 1940 and 1941 some of

the bears were eating calves during

that month. Probably some of the

scats, containing calf, recorded for

June and July, were deposited in

May. In May 1939, calves were not

available to the bears in the eastern

part of the park since the caribou

calved at the McKinley bar region

and westward.
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Da11 Sheep.—The Dall sheep eaten

almost certainly represent carrion.

Most of this consists of winter kills

and remains of sheep killed by

wolves. Sheep make up a smaller

part of the food of the bears than the

food table indicates because, as

already stated, in searching for sheep

carcasses, I covered the area well

where most bear droppings contain-

ing sheep were likely to be found. If

the wolves fail to crunch the bones

surrounding the brain cavity of a

sheep skull, the grizzlies come along

later and chew up the skull to eat the

brains. On two occasions in the fall

when wolves killed sheep, a grizzly

was on hand soon after and helped

eat the carcass. In one case the bear

buried parts of three sheep after

feeding on them.

Lamb remains were found in one

dropping. This food was probably-

picked up as carrion. Lambs can

avoid bears soon after birth so are

probably rarely captured unless

diseased. Perhaps more lamb would

be eaten as carrion if it were not for

the fact that eagles, wolves, and

foxes are also on the lookout for it,

and there is so little meat in a lamb

that whatever animal finds the car-

rion disposes of it before any others

appear.

Ptarmigan.—Remains were found

in one scat. Ptarmigan and other

birds are picked up as carrion or

possibly captured sometimes in a

nestling stage.

Wasp.—Parts of three wasps were

found in one scat. Bears in Jackson

Hole, Wyo., frequently dig out wasp

nests that are in the ground, prob-

ably chiefly for the larvae.

Garbage.—Grizzlies quickly learn to

frequent garbage pits. In 1941 a

female with cubs formed the habit of

visiting the hotel garbage pit; an-

other bear visited various outlying

camps in the park; and a female with

three yearlings visited a road camp
garbage pit regularly. Arrangements

should be made as soon as possible to

dispose of garbage so that it will not

be available to bears. Obviously,

bears lose much of their attractive-

ness when spoiled by garbage eating.

They also become a destructive

nuisance to camps and a source of

danger to visitors. In a great wilder-

ness area such as Mount McKinley

National Park it seems especially in-

congruous to see grizzlies feeding on

garbage.

Breeding Habits

Bears presumably mate every 2

years, although possibly the interval

is sometimes longer. A female with

three yearlings, observed regularly

during the mating season, was not

seen with a mate, so in her case it

would seem the interval would be at

least 3 years. The young follow the

mothers during two summers. Griz-

zlies have from one to three cubs, and

perhaps occasionally four. Three

young are common and several such

families were seen.

Breeding takes place in the spring

and early summer. In 1939 two large

grizzlies, probably a pair, were seen

together on June 23. On June 10,

1940, an exceptionally large dark
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grizzly was seen following a small

straw-colored grizzly. Two bears of

this description, reported together

about a week before, may have been

the same as the two I saw. The large

dark one was probably the male.

Ranger Harold Herning and Frank

Glaser reported seeing a pair of bears

mating on June 18, 1940.

On May 15, 1941, two grizzlies

were seen together digging roots.

When I approached them one ran

away and the other came toward

me. A short bluffing run of about 10

feet was followed by a swipe in the

air with the paw. The grizzly then

went into the woods and later was

seen with the other one a half mile

away. On May 28 two bears that ap-

peared to be these same ones were

seen where the caribou were calving

about 10 miles from the place where

they had been on May 15. When I

first saw them at 10:30 a. m. they

were sleeping a few feet apart. Soon

they started to wrestle and play.

They stood up on their hind legs,

hugged, pushed, rolled over each

other, and then did it all over again,

first one on top, then the other. When
they saw me they stood erect, then

moved on down the slope and played

for half an hour. They then traveled

to some calf caribou remains near

me. Both of them fed together on the

same piece at times. Sometimes the

remains were shaken and waved in

the air to tear them apart. Later

both bears moved off together, stop-

ping to wrestle at intervals. One of

them, probably the female, took the

initiative in the play. An hour later

these bears were seen some distance

up a slope, still at play. On the fol-

lowing day they were again seen

wrestling about 2 miles from the spot

where they had been seen the pre-

vious day. These two were appar-

ently paired.

About May 10, 1941, a female

grizzly was seen at Toklat River near

a small road camp. She spent most

of the day digging roots, and fed on

garbage thrown away near the

camp. About a week later she was

joined by a lighter-colored male,

noticeably smaller. They were seen

breeding on May 20. They were

together most of the time and were

often seen playing together and hug-

ging much like the two bears referred

to above. On May 22 it became a

triangle affair, for a huge dark male

appeared on the scene. He en-

deavored to drive the small male

away, chasing it far up the mountain-

side, back to the bar, and up the

mountain a second time. When the

large male followed the female she

also ran away from him. On May 23,

at 9 a. Hi., the female was seen

digging roots. A little later, a half

mile away, the large male was follow-

ing the small male across the broad

river bar. The large male grunted

at intervals. The bears climbed up a

slope where they fed on roots, the

smaller one keeping an eye on the

rival. Later he descended to the bar

and started across to the female. But

the observant bigger male hurried

down the slope and on the bar came

up within 200 yards of him. Both

bears then galloped away, disap-
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pearing behind a patch of woods,

and then reappeared four or five

hundred feet up the slope on the

other side of the bar. The small male

returned to the bar, started to cross

it, but changed his mind and came

back to the female. The big bear,

seeming to be winded by the exertion

rested high on the slope for a long

time, then came down and was lost

to view in the trees. The female and

small male wrestled, then fed close

together on roots. Later they wres-

tled again and the male grabbed

the female back of the ear and

tried to mount her but she rolled

over. They continued to wrestle and

play for some time, then resumed

feeding on roots. When I left at

2:30 p. m., the pair was crossing the

bar. The big male was not seen after

he came off the mountain and dis-

appeared in the woods. It appeared

that the female was being true to her

first love and that the strongest bear

was unable to win her affections.

On May 24 the small male was in

the woods. Later he was joined by the

female which apparently had been

chased, for not long after she ar-

rived the large male came through the

woods on her trail, grunting and

bawling loudly at intervals. At his

approach the other two bears ran

away together. On June 2 the small

male was again seen mating with the

female.

The large male continued following

the pair of bears at Toklat. On June

8, when the three were seen moving

toward Mile 66, the large male was

chasing the female. On June 9 I saw

the three bears 2 miles from Mile 66,

14 miles from Toklat. All three were

sleeping only a few feet apart, on a

point of rock. They lay sprawled on

their backs, stomachs, and sides, oc-

casionally changing positions or

stretching a leg. Most of the time

they lay on their sides. When I re-

turned 3 hours later they had moved

to the gravel bar where they were

sleeping on their sides on the wet

mud. The persistence of the large

male had been rewarded to the ex-

tent of sharing the female. It was re-

ported that the large male mated

with the female on June 10. Soon

after this date the mating activities

of the bears apparently terminated.

These grizzlies had mated over a

period of several weeks. The small

male and the female were together

for at least 23 days. All observations

indicated that breeding generally

takes place during May and June.

Home Range

According to the data gathered the

grizzlies have a rather definite home
range. Possibly these ranges shift,

but for periods the bears' activity is

restricted to certain areas. The
mother and three yearlings observed

in 1940 ranged over an area about

10 miles across. Their movements,

however, were restricted by the road

camp garbage pit which they visited

nearly every evening during the

summer.

Another female with a cub did not

frequent any garbage pit, but ranged

throughout the summer of 1940 be-

tween the cabin on Igloo Creek and
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East Fork River over an area about

9 miJes across. Only once did I see

them beyond this area, and then

they had wandered 4 miles westward.

They were easily identified because

of the runty appearance of the cub.

On May 25, 1941, I saw what I took

to be these same two bears in their

range used the previous year. On
June 14 1 saw the yearling alone, and

after that did not see either of them.

Other bears were sometimes seen in

the range of this female. A small

dark bear, about a 2-year-old, was

seen several times at one end of this

range. Once the female discovered

the small bear and ran a few yards

toward it. The small bear climbed

far up the mountain, watched for a

time, then circled widely and went

deeper into the range occupied by

the female.

A "spoiled'' bear which frequented

garbage pits was known to range

from Mile 66 to Mile 42 on the high-

way. This distance of 24 miles was,

at least on one occasion, traveled in

one day.

Denning

Grizzlies in Mount McKinley Na-

tional Park go into hibernation in

October and emerge in early April.

Tracks were seen in late October.

In 1939 I saw bear tracks on April

17—the first day I was in the field

—

and in 1941 the first bear track was

seen on April 8.

On October 11, 1939, when there

was a foot of snow on the ground, a

grizzly was seen digging a den on a

steep slope far up a mountain. In

digging, the bear disappeared in the

hole, then came out tail first pawing

the dirt out of the entrance. At

intervals the pile of dirt at the en-

trance was pawed back and it rolled

far down the slope on the snow.

The entrance was just large enough

to permit the bear to enter. The
following spring I saw fresh tracks

leading away from the den so it was

undoubtedly used by the bear for

his winter sleep. When I climbed

to the den later in the summer the

chamber had caved in, so.it could not

be used a second year. The chamber

was 4 feet from the entrance and was

about 5 feet in diameter. The bur-

row led upward to it at an angle of

about 10 degrees. Where the den

was dug the mountain sloped up-

ward at a 45 degree angle. Another

den, also caved in, was seen in a

similar situation.

Grizzly-Wolf Relationships

As a rule grizzlies and wolves

occupy the same range without tak-

ing much notice of each other, but

not infrequently the grizzlies dis-

cover wolf kills and unhesitatingly

dispossess the wolf and assume

ownership. This loss is usually not a

serious matter to the wolves, for if

food is scarce the kills will generally

be consumed before the bears find

them. In the relationship existing

between the two species, the wolves

are the losers and the meat-hungry

bears are the gainers.

When the bears take possession of

a kill in the presence of wolves they

are much harassed, but they are so
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powerful that the wolves must be

careful to avoid their strong arms.

The wolves must confine their attack

to quick nips from the rear. But the

bears are alert, so usually the wolves

must jump away before they come

near enough for even a nip.

At the East Fork wolf den, two

encounters were observed. The first

one, which took place on June 5, I

did not see, but it was reported to me
by Harold Herning and Frank

Glaser. A female with three lusty

yearlings approached the den from

down wind. They lifted their muzzles

as they sniffed the enticing smell of

meat, and advanced expectantly.

They were not noticed until they

were almost at the den, but then the

four adult wolves that were at home
dashed out at them, attacking from

all sides. The darkest yearling seemed

to enjoy the fight, for he would dash

at the wolves with great vigor, and

was sometimes off by himself, waging

a lone battle. (On later occasions I

noticed that this bear was partic-

ularly aggressive when attacked by

wolves.) The four bears remained at

the den for about an hour, feeding on

meat scraps and uncovering meat the

wolves had buried. During all this

time, the bears were under attack.

When the pillaging was complete the

bears moved up the slope.

The following morning I was at

the wolf den a little before 8 o'clock.

The female grizzly and the three

yearlings were on a snowbank about

half a mile above the den. The
yearlings were inclined to wander

down to the den when the bears

started for the river bar, but the

female held a course down a ravine

to one side. On the bar the bears

fed on roots, gradually moving out

of view behind a hump of the ridge

I was on.

At 10 o'clock the black male wolf

returned to the den, carrying food

in his jaws. He was met by four

adults and there was much friendly

tail wagging. While the wolves

were still bunched, a dark object

loomed up in the east. It was a

grizzly and it appeared to be follow-

ing a trail, probably the trail of the

female grizzly with the yearlings,

for they had come along that way

the day before. The bear was in a

hurry, occasionally breaking into a

short gallop. It is possible that

this was a male interested in the

female with the yearlings. As it

came down wind from the den it

threw up its muzzle and sniffed the

air, no doubt smelling both meat and

wolves. It continued to gallop for-

ward. The five wolves did not see

the grizzly until it was a little more

than 100 yards away. Then they

galloped toward it, the black male

far in the lead. When the bear

saw the approaching wolves, it

turned and ran back over its trail,

with the black wolf close at its heels.

The bear retreated a few jumps at

a time but had to turn to protect its

rear from the wolves which tried to

dash in and nip it. When all the

wolves caught up with the bear they

surrounded it. As it dashed at one

wolf another would drive in from

behind, and then the bear would

534836°—44-
THE WOLVES OF MOUNT McKINLEY + 205

15



turn quickly to catch this aggressor.

But the wolves were the quicker and

quite easily avoided its rushes.

Sometimes the lunge at a wolf was

a feint and in the sudden turn fol-

lowing the feint the bear would

almost catch a wolf rushing in at

his rear. In lunging at a wolf both

paws reached forward in what

appeared to be an attempt to grasp

it. There was no quick slapping at

a wolf with its powerful arms. The

target was perhaps too distant for

such tactics. After about 10 min-

utes the two female wolves withdrew

toward the den and shortly there-

after the wolf identified as Grandpa

moved off.

The black male and the black-

mantled male worried the bear for

a few minutes and then the latter

lay down about 75 yards away. A
few minutes later the black father

Figure 54: "The fight with the grizzly."

also departed. Left alone, the bear

resumed his travels in a direction

which would take him a little to one

side of the den, but not for long.

The black-mantled male quickly

attacked and the other four wolves

approached at a ga lop. After an-

other 5 minutes of worrying the bear,

the wolves moved back toward the

den, the black male again being the

last to leave. The bear turned and

slowly retraced his steps, disappear-

ing in a swale a half mile or more

away. It did not seem that the wolves

actually bit the bear. The bear did not

touch any of the wolves, although

once the black-mantled male escaped

from the bear's outstretched arms

only by strenuous efforts. On this

occasion, at least, the wolves had

surely discouraged the bear with

their spirited attack.

Harold Herning reported seeing a

grizzly appropriate a calf caribou

•
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soon after it was killed by a wolf.

Two of the five wolves present at-

tacked the bear, but after being

chased a few times they retired.

Having killed three other calves

and eaten their fill, they probably

did not have a strong desire to at-

tack the bear.

At a road camp garbage dump the

female with the three yearlings, and

the wolves often met in their com-

mon search for choice bits. Here the

wolves walked about within a few

yards of the bears. One evening the

bear family approached the pit four

abreast as the black-mantled male

and the black male wolf fed. The
black one moved off a few yards to

one side and the other wolf looked

back at the bears a few times as they

came, but fed with tail toward them

until they were 8 or 9 yards away.

Then he easily avoided a charge

made by one of the yearlings. The
two wolves maneuvered among the

bears, who brought their food out of

the pit to eat. Frequently the year-

lings chased the wolves but the latter

easily avoided the rushes. Once a

wolf walked between two bears which

were only 7 or 8 yards apart, but in

doing so he watched them closely.

After a half hour of this activity the

wolves lay down to wait for the bears

to depart.

On September 22, 1940, the bear

family and the wolves met not far

from the garbage pit. On this occa-

sion the black male chased one of the

yearling bears for a short distance,

then the yearling turned and chased

the wolf. Variations of this were re-

peated several times. These particu-

lar bears and wolves had more fre-

quent contact than usual because of

the road camp garbage pit which

attracted them. These bears were

seen robbing the wolf den only once.

Effect of the Grizzly on the

Fauna and Flora

The influence of the grizzly on the

fauna and flora appears to be moder-

ate. Its effect on the mountain sheep

and caribou populations is negligible.

As grizzlies are relatively scarce they

have little effect on the vegetation,

their principal food. Their root dig-

ging is sometimes concentrated so as

to cause the ground to be torn up

over a small area, but usually this is

not at all harmful. At times the bear

may have some influence on plant

distribution, for the seeds of the

grasses and berries eaten are scat-

tered widely by means of its drop-

pings. It thus tends to increase its

own food supply. But the plant asso-

ciations are probably adjusted so

that the bear as a rule has little

influence on them.
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CHAPTER SEVEN
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Red Fox
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The red fox (Vulpes kenaiensis) is

widely distributed throughout Alaska

and is an important fur resource. In

Mount McKinley National Park it is

numerous and prospering. Along the

north boundary trappers take many,

some of which probably have drifted

out of the park.

There seem to be an unusual num-

ber of silver and cross foxes in the

park. I knew of six different adult

silver foxes and three pups of this

color phase. Cross foxes were fre-

quently seen; in places they appeared

to be as numerous as the red ones.

The percentage of the different color

phases varies in different areas.

North of Wonder Lake a trapper

captured three or four silver foxes

in the winter of 1940-41; on lower

Savage River a trapper had taken

15 or 20 reds and no silvers; and a

trapper farther east had three reds

and four crosses. In 1940 at Sable

Pass a pair of cross foxes with black-

ish faces and more black hairs in

their coats than usual had a litter of

three pups- one cross and two sil-

vers; and in 1941, in the same den

they had four pups two cross, one

silver, and one red. In this general

area there were some adult silver

foxes too, so that it appears that here

a strong strain of this color phase

had been developed.

Home Rat/ge

Some information on home range

was gathered incidentally. A male

fox, easily identified because of a

missing lower canine tooth, was first

seen on April 24, 1939, near the

cabin on Igloo Creek. During the

summer the fox was rarely seen, but

in September and October he often

came to the building and became

rather tame. He learned to come to

me when I whistled, and once fol-

lowed me a mile from the cabin

when coaxed with tidbits. In 1940 I

lived elsewhere so had less oppor-

tunity to watch this fox. but lie was

seen twice, on June 21 and Novem-

ber 17. While 1 stopped a few days

at Igloo Creek in February 1941, the

fox appeared, looking for scraps.
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During the summer of 1941 he was

seen regularly in the same vicinity.

This fox, then, lived in the neighbor-

hood continuously for at least 2

years and 3 months. No information

on the extent of his range was

secured; when seen he was always

within a few hundred yards of the

cabin.

At Sable Pass a pair of unusually

colored cross foxes used the same

den in two successive years. The
same foxes, apparently, were seen in

the area in winter.

Near the cabin on Toklat River

a cross fox lived for at least 3 or 4

years. The building was vacant most

of the year but whenever occupied,

summer or winter, the tame fox

made its appearance for scraps. It

Figure 55: The red fox is plentiful in

Mount McKinley National Park. The
silver and cross color phases are com-

mon. [Igloo Creek, October 6, 1939.]

was not fed regularly enough to

restrict its movements.

An unusually beautiful silver fox

lived on the east side of Sable Pass.

I first saw him on April 23, 1939. He
discovered me when I was only 7

yards away, looked at me with eyes

which, in the bright sunlight, were

only slits, then continued unhur-

riedly on his way. I was often close to

him but this was one of the few times

he ever deigned to look directly at

me. Usually he went about his affairs

as though I did not exist, even when

I was near him. He was always seen

in an area about 3 miles across,
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south of the draw where I suspected

he was denning. In 1939 he was seen

during the summer and again in late

October shortly before I left the

park. In the summer of 1940 I con-

tinued to see him at frequent inter-

vals. In November he was seen on

two successive days near the same

spot. In the spring and summer of

1941 he was frequently seen. Twice

he was carrying food, apparently to

his den. This fox was known to

occupy a definite range over a period

of 2 years and 3 months. Since this

fox lived some distance from any

cabin and was never fed any scraps,

he was existing in an entirely natural

environment.

Although some foxes seem to live

all year in a restricted home range,

there may be, at times, general move-

ments of foxes. A trapper told me
that during a mouse epidemic on his

trapping ground there seemed to be

an influx of foxes from other areas.

This was correlated with a scarcity of

foxes reported by other trappers some

distance away where mice were

scarce. The increase noted may of

course have been due to a good fox

crop as a result of a large carry-over

of breeders and an abundant food

supply. Little was learned concerning

the dispersal of the young each year.

They probably wander about con-

siderably and fill in unoccupied

territories.

The proximity of some of the

occupied dens suggests the size of the

home ranges but of course there may
be a deep overlap of territories. Two
dens were 5 miles apart. Two others

were 6 miles apart. About half way
between the latter two I was sure

there was a third den, which would

place these dens about 3 miles

apart. The ranges of these foxes over-

lapped to an unknown extent.

Home Life

Dens were found in various situa-

tions—in the open and in the woods,

on sunny knolls far up the slopes, and

on the flats. Most of them were dug

in sandy loam, but a few were lo-

cated in hard clay. Generally they

were found on south-facing knolls

where the soil was somewhat loose.

A typical den has from 6 or 7 to 19

or more entrances. In one instance

there were 19 entrances over an

area 10 yards across and 25 yards

long.

Ten occupied dens were found

without making a special search for

them. In 1940 five were located

along a 32-mile stretch of the high-

way. In this same stretch the ap-

proximate location of four other

dens was known. This gives some

indication of the abundance of the

foxes in the park.

The parents at one of the dens,

which 1 kept under observation, both

participated in feeding the pups.

There was no difficulty in supplying

the required food, for uneaten re-

mains of mice and ground squirrels

were frequently seen about the den.

Sometimes when there was a surplus,

the food was cached by the foxes on

the premises. In caching food, a

shallow hole is dug with the paws,

and the food is covered with dirt
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by making forward strokes with

the nose.

The pups rested most of the day,

usually inside the den, but not in-

frequently on a mound at one of

the entrances. In the daytime the

pups behaved as though they were

tired and sleepy. Most activity was

noted in the evening and in the early

morning, which was perhaps the

beginning and the ending of their

nocturnal activity. At these times

the pups played together vigorously.

On July 9 at 4 p. m. an adult

brought a ground squirrel and

dropped it near one of the

entrances. After lying down a few

moments the adult returned to the

ground squirrel and dropped it in

front of one of the pups. Two
other pups suddenly appeared and

there was a scramble for the

squirrel; one of the pups dove

into a hole with it. Later a pup was

seen playing with a dead mouse. The
parent lay down at one side of the

den on a favorite spot. She licked one

of the pups thoroughly with her

tongue. Two other pups appeared

and they all trailed after the mother

as she moved about the den, playing

among themselves when she sat on

her haunches. She left them and

hunted mice on a slope while they

watched her intently from the den.

This activity at the den was typical

when a parent was with the pups.

I do not know how long the young

remained at the den. In one case the

pups were still at a den on September

21. On September 28 a black pup was

seen alone half a mile from this den

so it appeared the pups at this time

were wandering widely. During the

summer the foxes sometimes changed

dens; in two instances changes were

made when the foxes were un-

disturbed so far as I knew. There

sometimes are several vacant dens

near an occupied one.

The same dens are sometimes used

in successive years just as is the case

among the wolves.

Injuries and Disease

Only two crippled foxes were seen.

One was not using a front leg, the

other, a silver fox, was limping badly

on a hind leg.

No foxes definitely known to be

sick were noted, but a fox seen on

June 14, 1940, behaved as though it

might have been ailing. It would not

move from a clump of spruces where

it was lying until I crawled in after

it and then it ran out and stopped

only 20 yards away. When I walked

toward it, it returned to its bed. I

approached it again and it moved

over to another clump and lay down.

It may not have been sick but only

behaving toward me as it would

toward a caribou that disturbed its

rest. Possibly it had not seen a human
being before.

In the spring of 1922 a trader told

O. J. Murie that foxes had been un-

usually abundant in the lower Kus-

kokwim country in 1907, and that

they had died of a disease which was

thought to be rabies, since several

dogs bitten by the foxes had died.

In early June of 1939 I found a

dead female fox at Stony Creek which
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had not been touched by anything.

1 1 was an old fox with well-worn

teeth so it may have died of old age.

In the stomach was a ground squirrel.

Food Habits

1 he information on the food habits

of foxes was largely secured by the

analysis of scats. In the summer
months most of them were gathered

at eight fox dens; in winter they

were picked up along the roads and

trails. It is felt that sufficient data

were secured to give a satisfactory

picture of the food habits under

existing conditions. Snowshoe hares

were extremely scarce where the

scats were gathered so consequently

there were few remains of hares. If

the hares had been numerous they

would no doubt have been well rep-

resented in the diet.

Discussion of Food Items

Field Mice.—Four species of Micro-

tus, a Lemmus, and a Clethrwrwmys are

available to the fox. At least some

of the species are subject to definite

cyclic fluctuations. In 1938 mice

were extremely abundant; rangers

reported seeing them frequently scur-

rying about in the open. They died

off in large numbers sometime during

the winter of 1938-39 so were quite

scarce in the late spring of 1939.

In 1940 and 1941 mice were more

plentiful than in 1939 but had not

by any means reached a peak of

abundance. They were common
enough, however, to furnish good

hunting for the foxes. Species of the

genus Microtus were most abundant.

Mice were found in 415 or in

almost two-thirds of the summer

Table 18.

—

Classification of 827 summer food items found in 662 redfox scats gath-

ered in Mount McKinley National Park from June 1 to October 1 in 1939, 1940,

and 1941.

1939 (218 scats) 1940 (102 scats) 1941 (342 scats) Total (662 scats)

. .

Occur-
Percent

rence
rercem

Food item
Occur-

Percent
Occur

rence
rerceni

rence

Field mouse (Microtine)

Ground squirrel (Citellus p. ablusus)

Dall sheep, adult (Oris d. dalli)

Dall sheep, lamb (Ovis d. dalli)

Caribou, adult (Rangifer a. stonei)...

Caribou, calf (Rangifer a. stonei)

Hoary marmot (Marmota c. caligata)-

Porcupine (Erethizon epixanthum)

Snowshoe hare (Lepus a. macfarlani)

Birds (unidentified)

Kgg shell

Large bone fragment

\\ asp...

Snail

Blueberry (Vaccinium uliginosum)...

( irass

197

78

13

11

12

2

3

1

Occur-
Percent

Occur- p Occur-
rence

ir,l, " l

rence
lclllL" rence

90.3

35.7

5.9

5.0

5.5

.9

1.3

.4

3.6

.9

.9

.9

1.3

.4

44

41

2

16

43. 1

40. 1

1.9

2.9

.9

15.6

2.9

1.9

174

188

50. 8

54.9

.3

.5

.3

.3

2.3

.3

.3

415

307

15

11

1

17

4

4

1

32

2

1

6

2

8

1

62.6

46.3

2.2

1.6

.1

2.5

.6

.6

.1

4.8

.3

.1

.9

.3

1.2

.1
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Table 19 .—Classification of 178 winter

food items found in 124 red fox scats

gathered in Mount McKinley National

Park between October 2 and May 31

in 1939, 1940, and 1941.

Food item

Number
of scats
in which

each

-- /

Percent

item
occurred

Field mouse (Microtine).

.

94 75.8

J)all sheep, adult (Oris d. dalli) 19 15.3

Ground squirrel {Citellus p. <th-

lusus.-. - 4 3.2

Caribou (Rangifer a. stonet) 2 1.6

Bird 2 1.6

Cony (Ochotona collaris) .. 1 .8

Porcupine (Erethizon e. myops). 1 .8

Blueberry (Vacciniwin uligino-

sum) 52 41.9

Bearberry (Arctostaphylos ma-

ursi) .-- - 3 2.4

scats. In some of them, remains of

two or three mice were found, but

generally remains of only one mouse

were identified. Most of these scats

were gathered at various dens so

that the majority of them were from

pups. Possibly the diet of adult foxes

includes an even higher proportion

of mice, than does the diet of pups,

since odd mice captured while hunt-

ing for the pups probably are eaten

more often than ground squirrels.

Parent foxes seemed to prefer to

carry to their pups the bulkier ground

squirrels rather than the much
smaller mice. Such a practice would

be efficient.

The scats gathered in 1939 when
mice were scarcest showed a pre-

dominance of mice in the diet. This

may be due to the location of the den

at which the majority of the 1939

scats were gathered. It was in a grove

of trees at Teklanika Forks, sur-

rounded by flats, where ground

squirrels were less abundant than

they were near the other dens located

on mountain slopes and passes. Even

though mice were scarce at the

1939 den they may have been more

conveniently secured than ground

squirrels.

During the winter and in the

absence of hares, mice usually form

the staple diet. Meadow mice are

easily captured even when their

activity is carried on under moderate

depths of snow. The fox locates the

mouse by scent or hearing, then

pounces so as to break through the

snow directly over the mouse and pin

it down. Even if the first pounce fails

it may block runways so that escape

is shut off and the mouse is captured

in the ensuing scramble.

Ground Squirrel.—Ground squirrels

are abundant and much used. They

hibernate in winter but are obtain-

able from April to October. Their re-

mains were found in 307 of the 662

summer scats.

On June 17, 1941, a silver fox was

seen moving steathily along a ditch

beside a road, hunting for squirrels.

At intervals he stopped to look.

Meanwhile, the squirrels from sur-

rounding points were calling sharply

and disappearing into their holes as

he neared them. After moving along

slowly with no success, the fox made a

quick dash of 200 yards through some

hummocks, apparently to get into

new territory where his presence was

not widely advertised. After making
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this long spurt he stood still, watch-

ing, then moved out of my view

among the hummocks. When hunt-

ing mice, no attempt is made to hide,

but while hunting ground squirrels

the fox keeps hidden as much as

possible.

On July 2, 1941, this same silver

fox was again observed hunting. He
captured three mice in 10 or 15

minutes. I then had to leave, but

when I returned an hour later the

fox was carrying a ground squirrel.

Three times he laid it down in order

to pounce for mice. Once he lay

watching a hummock for several

minutes waiting for a mouse to come

out. Then, weary of waiting, he

picked up his ground squirrel and

trotted homeward.

A fox appeared at the Mount
Eielson tent camp and quickly cap-

tured three of the ground squirrels

which had been tamed by feeding (a

good example of one effect of do-

mestication). After catching the

three squirrels he piled them so that

the second squirrel crossed the first,

and the third crossed the second.

Then he seized all three where they

crossed each other and left for his

den with the heavy burden.

On October 14, 1939, a red fox ap-

peared at our cabin looking for food

scraps. He was about to feed on some

morsels we had tossed to him when
he suddenly turned, crouched, ran

forward a few steps, and pounced.

We did not know what he had

pounced upon until he lifted his

catch—our pet ground squirrel which

had not been out of its burrow for

several days and this day was proba-

bly taking its last look around before

the long winter's sleep. My assistant

and I looked at each other open-

mouthed, and then Emmet said,

"Well, that's Nature."

The fox with this treasure would

not trust us so galloped away to

feed in security.

Once a fox chased a ground

squirrel into a hole and spent con-

siderable time digging for it. Another

fox ran for 15 yards and pounced at

a ground squirrel but missed him.

He put so much energy into his

pounce that he rolled over. As this

fox continued on his way the squirrels

in the neighborhood sat on their

hind legs and scolded him loudly,

and sparrows darted at him.

Hoary Marmot.—Remains of mar-

mot were found in four scats only.

Porcupine.—Porcupine remains were

found in four summer scats and one

winter scat.

John Colvin and Lee Swisher,

trappers along the north boundary of

the park, both told me that on

skinning foxes they frequently found

porcupine quills lying against the

inner side of the hide. One fox

trapped by Swisher had festered

sores over its throat and shoulders

caused by the presence of numerous

quills. Swisher once found the re-

mains of two or three porcupines at a

fox den. A road crew once captured

a half grown fox at Savage River with

eight or nine quills in its face. The
fox was weak and easily run down but

after the quills were removed it

regained its strength in a few days.
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Like the coyote and wolf, it appears

that foxes occasionally kill por-

cupines.

Snowshoe Hare.—Remains of snow-

shoe hare were found in only one

scat, but hares were extremely

scarce in the region studied. Dixon

(1938, p. 161) found remains of 25

hares at a single den at a time when

hares were abundant. Hares are no

doubt an important food when they

are available.

Cony.-—Remains of cony (Ochotona

collaris) were found in but one scat.

The cony is probably rarely captured.

Caribou.—Remains of adults and

calves were found in 20 scats.

Probably all caribou eaten is carrion,

although on rare occasions I suppose

a very young calf might be killed.

I have no record of such predation,

however.

DalI Sheep.—Adult remains were

found in 34 scats. Leg bones were

found at one den. Sheep are fre-

quently eaten as carrion.

Remains, representing at least

three lambs, were found in 11 scats.

It is of interest to note that lamb

remains were found only in the 1939

scats, the year that the wolves preyed

to some extent on lambs. This sug-

gests that foxes were feeding on what

the wolves left.

Shrew.—Although very abundant,

no shrews (Sorex sp.) were found in

any of the scats. A dead one, uneaten,

was found at one of the dens. In

Michigan I found that foxes often

killed shrews but scarcely ever ate

them (Murie, 1935).

Birds.—Ptarmigan remains were

identified in only one scat but some

of the remains classified only as

"bird" may have been ptarmigan.

Feathers of ptarmigan were found at

one den. On May 15,1 939, a fox was

seen carrying a female willow ptarmi-

gan it had just captured. After

playing with it, he ate most of it,

then carried the remainder off

through the woods. While he fed,

some magpies watched from the

willows, and two or three gulls,

attracted by the kill, lit on a nearby

gravel bar. During the course of

the study willow ptarmigan were

relatively scarce, especially near the

particular dens studied. This ac-

counts for the few remains in the

scats. At a time when ptarmigan

were abundant, Dixon (1938, p.

161) reports finding remains of 20,

mainly males, at a den.

Small birds are picked up incident-

ally. Several of the scats contained re-

mains of small birds, two of which

were identified as sparrows. At one

den a pup captured a nestling spar-

row which fluttered on the ground

nearby.

Egg shells were found in two scats

at one of the dens. The shells possibly

were those of ptarmigan eggs

.

Snails-—Traces of snails were found

in two scats.

Wasp.—Wasps were found in six

scats. There were at least five wasps

in one of the scats.

Blueberry.—Blueberries were found

in 52 of 124 scats picked up in winter

and in 8 of the summer scats. The

volume of blueberries in these scats

generally varied from 50 to 100 per-
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cent of the contents. Blueberries are

common over the fox range and are

a highly important winter food. They

began to appear in the droppings as

early as September 13, and the

foxes fed on them throughout the

winter and into April. Mice during

this time were present in moderate

numbers. When foxes were first

noted feeding on this berry, mice

were available in sufficient quantity

to furnish the foxes food, which

would indicate that they are espe-

cially fond of blueberries. But no

doubt the blueberries are at times

eaten from necessity. Lee Swisher

said that in the winter of 1939-40,

when mice were scarce, foxes were

living almost entirely on blueberries.

They dug down through the snow for

the berries lying on the ground. That

winter, probably because of the

scarcity of mice, foxes captured in

traps were eaten more than usual

by other foxes.

Be ar berry .—One fresh dropping

picked up in February, and two col-

lected in March, contained mainly

bearberries. This plant is not abun-

dant in the park.

Bear-Fox Relationships

I do not know of any significant

relationship between the fox and

the grizzly bear. Both feed consider-

ably on ground squirrels and blue-

berries but there is enough of this

food for all. On June 28, 1940. a

grizzly digging out ground sauirrels

was closely followed by a fox. While

the grizzly excavated, the fox lay on

the grass nearbv. Sometimes the

grizzly followed the fox, which re-

treated slowly before it. The fox re-

mained near the bear for the 1%
hours that I watched them. Knowing
that the fox had a den somewhere

in the vicinity, I wondered if it

were trying to lead the bear away.

Shortly before I left, the fox was

sitting some distance up the hill,

tall and straight, watching the bear

below it. Then it trotted over a

knoll out of sight.

Coyote-Fox Relationships

There were so few coyotes present

in the park that there was no op-

portunity to learn much concerning

the relationships between coyotes

and foxes. Former Park Ranger Lee

Swisher said that there never were

many coyotes in the park and that

is the general consensus. In the local-

ity where I saw a coyote three times

there were several foxes. Among
others was the silver fox which I

saw there at intervals for more than

2 years.

On October 10. 1939, a coyote was

seen on the east side of Sable Pass.

As I walked up the road toward it,

it circled up the opposite slope and

doubled back. A half mile down the

stream a silver fox stood for a time

watching the coyote approach, then

galloped easily to the steep slope of

Cathedral Mountain and climbed

to a low rocky promontory. Here he

sat and watched the coyote find his

trail and begin to follow it. Previ-

ously the coyote had scented or

seen the fox for he trotted forward

expectantly. When the coyote com-
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menced to climb, the fox galloped

rapidly upward to the next promi-

nence where he stopped to watch it

following laboriously. Farther up the

slope the fox frequently stopped to

bark at the coyote until it was quite

near. After the animals had disap-

peared near the top of the mountain,

the barking of the fox could still be

heard. The fox escaped, for I saw

him the following spring. The in-

cident suggested that the coyote

might be in the habit of chasing

foxes and perhaps capturing them

at times in certain types of terrain.

It showed too that in the rocky

slopes the fox need not be afraid of

the coyote.

The food habits of foxes and

coyotes are similar in many respects,

so where they both inhabit an area

there is a certain amount of com-

petition. However, this competition

is probably not serious. To deter-

mine the degree to which coyotes

are harmful to a fox population the

study would have to be made in an

area where both animals were pres-

ent in sufficient numbers.

Eagle-Fox Relationships

No fox remains were found in any

of the 632 eagle pellets collected.

There was no evidence that the

eagle affects the fox population.

Foxes are so numerous and spend

so much time traveling in the open,

treeless areas during daylight that the

eagle would have many opportuni-

ties to prey upon them if it were so

inclined. The lack of any remains in

the pellets indicates that foxes are

rarely, if ever, eaten by the eagle.

There is some possibility that young

eagles sometimes attack foxes with

serious intentions but they probably

learn that it is a dangerous venture.

Perhaps a fox is occasionally captured

by an eagle but such an incident

would be exceptional.

Eagles have been observed swoop-

ing at foxes just as they swoop at

almost every other mammal in the

park, including grizzlies. Many of

these maneuvers are in sport. On
May 14, 1939, an eagle was seen

soaring 30 or 40 feet over a fox which

stood in the open looking grim and

tense, his tail straight up in the air.

(Foxes often assume this pose when

excited. I have seen one holding his

tail in this manner after pouncing on

a mouse which he still searched for,

and have seen pups at a den take this

stand.) When the eagle saw us it flew

away, and the fox relaxed and

trotted slowly over the tundra. The

pose taken by the fox is apparently

one of readiness to ward off an attack.

If the fox should run, it would give

the eagle an opportunity to strike.

Dixon (1938, p. 45) describes an

incident in which he saw an eagle

swoop at a fox which was crouching

in the open. A second fox was driven

out of a culvert nearby and when it

galloped away the eagle attacked it

as it ran, but the fox avoided its

swoop and went into a cleft in a

rock. The fox possibly would have

behaved differently—probably would

not have run—if he were not escap-

ing from humans as well. To avoid

humans he must run; to avoid an
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eagle he must stand ready for attack

or discreetly retire to cover. The

same maneuver was not suitable for

both enemies. The incident must be

interpreted in the light of this knowl-

edge. Its significance, as I see it, lies

primarily in showing that the fox

can avoid the stoop of an eagle.

On June 7, 1941, an eagle was seen

standing beside the entrance of one

of the burrows of a fox den. I am not

sure just what was taking place. The

eagle would reach into the entrance

with its beak and then withdraw as

the fox's head emerged from the hole,

its jaws wide open and snapping.

When the fox's head would disap-

pear, the eagle would stoop over

the hole, only to draw back quickly

as the fox's openjaws appeared again.

This was repeated four or five times

before the eagle flew away and the

fox came out to lie on the grass.

Possibly the eagle had first been at-

tracted to the den by the presence of

a dead ground squirrel or some other

scrap of food.

In September 1941, a combat be-

tween a fox and an eagle was reported

to a ranger. Upon investigation it

was found that the animal was near

an eagle with a broken wing. Exam-

ination of the eagle after it was col-

lected disclosed no evidence that the

fox had injured it. (Wildlife Report,

September 1941, Mount McKinley

National Park.) Apparently the fox

had appeared after the eagle had

broken its wing and was curious, or

perhaps was aware that the eagle

was a potential source of food.

It is of interest to compare the

relationships between the golden

eagle and the red fox in Mount
McKinley National Park with the

relationships between the bald eagle

and the blue fox on the Aleutian

Islands as reported by O. J. Murie

(1940, p. 198-202). The food re-

mains of 28 eagle nests were exam-

ined and the remains of only one

fox pup were found at a nest. This

might even have been carrion for

several dead foxes were found on the

beaches. I quote (p. 201) to give the

general situation and conclusions:

"Depredation on blue foxes has been

charged to the eagle, and this was

cited by many with whom we
talked. Here is a problem particularly

applicable to the Aleutian Islands,

since most of the islands have been

leased for raising foxes. The blue

foxes run wild, forage for themselves,

and are usually trapped at 2- or

3-year intervals. They would seem

to be vulnerable to eagle attack,

living as they do on the beaches of

treeless islands. Also, Aleut natives

told us that eagles do take young

foxes. Accordingly we gave special

attention to the eagle-fox relation-

ship. Although most of the eagle

nests examined were on islands

occupied by foxes, we found a fox

pup in only one nest, on Rat

Island. . . .

"On Amchitka Island, within 200

yards of an eagles' nest containing

no fox remains, a family of young

foxes was living unmolested. There

was another fox family at a some-

what greater distance in the opposite

direction. Foxes were seen on the

218 + THE WOLVES OF MOUNT McKINLEY



beach within easy reach of eagles on

Kavalga Island. Many such in-

stances could be cited

".
. . At any rate, the evidence

shows that eagles are not a serious

menace to the blue foxes in the

Aleutian Islands. An excellent fur

crop is generally harvested on islands

with suitable productive beaches."

The results of the bald eagle-blue

fox study in the Aleutians are

similar to the results of the golden

eagle-red fox study in Mount
McKinley National Park. The con-

siderable data available indicate that

neither the bald eagle nor the golden

eagle is a serious enemy of foxes.

Wolf-Fox Relationships

I was especially interested in the

relations between wolves and foxes

because the statement has frequently

been made that wolves are destroy-

ers of foxes. It soon to me became

obvious that a large fox population

could maintain itself in a territory

inhabited by several wolves, for foxes

were unusually numerous over all

the north side of the park east of

Wonder Lake. The area west of

Wonder Lake was not investigated.

In the range of the wolf family on

East Fork I observed one fox den in

1939, two in 1940, and five in 1941.

So far as I know none of the foxes

was destroyed by wolves. Only one

of the 1,174 wolf scats examined

contained fox remains.

Foxes seem to have no fear of

wolves. On July 23, 1940, a red fox

sat watching a wolf 60 yards below

it. Later the fox trotted along

parallel with the wolf as the latter

traveled across the slope. Wr

hen the

wolf descended the slope, the fox

followed it a short distance down.

The actions of the fox showed a

confidence in its ability to evade the

wolf.

On July 19, 1941, some members of

a road crew saw a black wolf sniffing

about the vicinity of a fox den. An
adult fox followed the wolf closely

and barked at it from a distance of a

few feet. Once the fox ran off as

though it were trying to entice the

wolf away but returned when the

wolf did not follow. The wolf paid

no attention to the fox. It was search-

ing for cached food items. Wolf scats

at the fox den showed that the

wolves had visited the den previously.

Mr. Brown of the Alaska Road Com-
mission told me about the incident,

but though I hurried to the den the

wolf had gone before I arrived.

However, I saw the wolf about 2

miles beyond the den and later saw

it catch a calf caribou and photo-

graphed it as it fed and then cached

the remains. The incident again

illustrated that foxes have full confi-

dence in their ability to run away

from or avoid a wolf. I have

observed magpies and short-billed

gulls (Larus canus brachyrhynchos)

searching for morsels at a fox den.

The den is a source of food which

many animals know about.

At Teklanika Forks in 1939 a gray

wolf was observed sniffing about a

fox den, perhaps looking for food.

Wolves probably visit many fox dens
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in search of scraps, especially if their

food supply is a little scant.

The relationship between the wolf

and the fox seems to be one of mutual

gain. The wolves benefit by having

available a large number of old fox

dens which they can enlarge for

their own use. It is a simple matter

for the wolf to enlarge a burrow and

much easier than digging a new one.

Although the fox burrows are too

small for the adult wolves, the pups

can use the entire system of burrows.

So far as I know, all the wolf dens

found in Mount McKinley National

Park were renovated fox dens.

Although the fox loses a few food

items when a wolf ransacks its den

site, the loss is insignificant. If there

is food present it is a surplus which

can be spared, whereas if food is

scarce there will be none lying

around.

Generally when a wolf makes a kill

of a large animal it is shared by the

fox, for after the wolves have eaten

there is usually some of the carcass

remaining. Signs at a great many of

the carcasses examined in the field

showed that foxes had shared in the

spoils. Much of the food supply is

made available to the foxes in winter

when their food is scarcest. Here the

fox's large gain is the wolf's small loss.

Since the fox eats much less than the

wolf, the loss is usually not serious

and to a degree represents a surplus,

although at times of course this sur-

plus may be later needed by the

wolf.

Wolves often cache the remains of a

carcass after eating their fill, and the

foxes commonly track down the

wolves and rob the stores. Such an

incident took place on October 4,

1939. A wolf had killed a lamb on

Igloo Creek in the morning and, after

feeding, had removed a part of the

carcass and carried it away with him.

The ground was covered with 2 or 3

inches of snow, sufficient for good

tracking. The first indication I had

that the wolf was carrying a load

was the blood and hair on the snow

where he had placed it on a knoll

when he had stopped to look around.

At two other little prominences he

had laid the meat on the snow. Al-

though the wolf track was only a few

hours old a fox was ahead of me on

the trail. He probably had gotten the

scent of the sheep meat from the

vegetation along the way. In one

place the wolf had back-tracked for

15 yards, had jumped off the trail 8

feet to one side, and then had wan-

dered about in several loops. At this

point the fox tracks circled about as

though the fox had been having

some difficulty in unraveling the

trail. The wolf resumed his direction

northward through some wet tundra,

walking in shallow puddles of water

apparently by choice to destroy his

scent. After passing through some

woods he came to Igloo Creek and

there his trail disappeared. The fox

had come to the stream and had

stood with front feet on a snow-cov-

ered rock in the shallow water beside

the shore, apparently sniffing for the

scent. In two other places, tracks of

the forefeet on a rock showed that

the fox had stood facing the stream
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looking for the lost trail. The wolf

had walked in the water for 15 yards

and had corne out on the same side

of the stream again. The fox and I

both followed down the stream until

we came to his tracks. Down the bar

300 yards the tracks led directly

across the shallow stream. Here the

fox, without hesitating, had also

crossed the stream. After following

the bar a little farther the wolf went

into the woods where his trail made
an S. And there beside a tree was

the cache, already raided. Here I

caught a glimpse of a cross fox carry-

rying something, probably sheep

meat. All that was left at the cache

was much loose sheep hair. The cache

had been covered with lichens and

snow. Beyond this point the wolf and

fox tracks continued for 150 yards

to a second cache beside a hummock.

The wolf apparently did not believe

in having all his eggs in one basket.

But both baskets had been robbed

for the second cache was also raided.

The wolf tracks continued through

the woods and led up a long moun-
tain slope. Blueberries on the ground,

which he squashed as he walked,

colored many of his footprints purple.

The fox tracks stopped at the second

cache. The fox probably knew that

the wolf had cached all his load. The
behavior of the wolf seemed to show

that he was aware that he would be

followed by foxes for it seemed he

made deliberate attempts to throw

them off his trail.

All the data gathered on the wolf-

fox relationships strongly support the

conclusion that the fox population

has not been harmed by the presence

of the wolves in Mount McKinley

National Park and the adjacent

region north of the park, and that

both species can subsist in the same

region in good numbers.
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The golden eagle (Aquila chrysaetos

canadensis) is one of the conspicuous

members of the Mount McKinley

National Park fauna. There are prob-

ably 25 or more pairs breeding in the

mountain sheep hills. They arrive in

March and depart in October, and

rarely one may winter there. Because

of the abundance of this bird it was

possible to get quantitative data on

its food habits and information con-

cerning its relationships to the sheep

and other animals.

Nesting

All of the nests that were found

were built in cliffs, which were

located at various altitudes from the

base of a ridge to near its summit.

Some nests placed on perpendicular

rock walls I was unable to reach, but

others were easily accessible. A nest

in a tree was reported but I did not

see it. Frequently the rock surround-

ing a nest is orange colored because

of the presence of a foliose lichen.

Probably the moisture held by the

nest favors the growth of this lichen.

These orange-colored patches on th-

rocks on a few occasions first ate

tracted my attention to the nest.

The same nest may be used in suc-

cessive seasons, or it may be deserted

a year or more and then used again.

A nest in use in 1939 was vacant in

1940 and again in use in 1941, and

another nest vacant in 1939 and 1940

was used in 1941 . Sometimes a nest is

deserted and a second one is built

nearby. A nest occupied in 1939 and

1940 was deserted in 1941 and a new

nest was built on a ledge a little

lower on the slope. The addition of

some branches of heather and dwarf

birch to the old nest showed that the

owner still took a little interest in it.

In 1940 a new nest was built only a

few yards from an old one which had

been built up quite high and seemed

in danger of falling off the ledge.

In 1939 five occupied nests were

found; in 1940 three, and in 1941

five. Two nests used in 1939 were not

visited the following two seasons, and

one nest used in 1 940 was not visited

in 1941. During the 3 years 10 dif-
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ferent nest sites were found in use.

Thirteen other nests were found

which were not in current use. The
approximate location of several nests

was known but there was not time to

search for them.

In the nests observed, two young

occurred more frequently than one.

In five of them there were two

young; in another one young and

an unhatched egg; in another one

egg, and in each of two nests there

was a single young. In four nests it

could not be determined how many
young there were. A complete rec-

ord of the survival of the young was

not kept, but in at least two cases

two young in a nest survived until

fully feathered. A dead young one,

Figure 56: Two eagle nests in a typical

location on a cliff. The upper nest had
not been used for some time and was fall-

ing apart, but the lower one was in use

for at least two seasons. [Polychrome

Pass, June 3, 1939.]

just getting a few feathers, was found

near one of the nests.

The eggs generally hatch in June,

often in the latter part of the month.

At one nest the egg did not hatch

until about the middle of July and

the young one was still in the nest

on August 24. In a nest at Beal's

Cache near McCarty in interior

Alaska, O. J. Murie found a golden

eagle egg hatched May 26. This is

considerably earlier than any hatch-

ing date I noted, but possibly some
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eagles do nest that earlv in Mount

McKinley National Park.

Home Range

In 1939 two occupied eagle nests

were only about 1 }» miles apart, and

in 1941 two pairs of eagles were nest-

ing on the same slope of a ridge only

about 1 mile apart. The distance

between other occupied nests was

sometimes less than 5 miles. With

the nests so near one another it is

obvious that there is considerable

overlapping of ranges. Probably

eagles nesting so near one another

cruise over the same areas, although

each pair may have favorite slopes

over which they glide in search of

ground squirrels. However. I would

guess that eagles nesting near each

other hunt indiscriminately over the

slopes in the general region except

perhaps close to a nest.

It is of course difficult to deter-

mine the size of the hunting area of

a nesting pair. I have seen eagles fly

off 4 miles from the nest site in a few

minutes. It would seem highly im-

probable that the eagles confined

their activities to an area less than

10 miles in diameter and I expect

they may cruise considerably farther

afield at times, especially when car-

rion is available. On June 16, 1940,

near a wolf den. 7 eagles were

gathered at carrion in one spot, and

three others were feeding not far

away. The nearest nest to the spot

where they fed was almost 5 miles

away. On June 28, 1941, 9 eagles

were assembled at a carcass, and on

July 2 there were 14 at a carcass.

Some of those eagles may have been

nonbreeders but most of them ap-

peared to be adults. (The 14 eagles

were sitting in the rain. When the

sun came out they half spread their

wings to dry.) These assemblages

during; the nesting season indicate

that many eagles feed over a com-

mon territory and that their ranges

are quite extensive.

Food Habits

The food habits of the eagle were

studied principally dv examining the

pellets they had regurgitated. The

food remains at the nests were also

noted, with special effort to find

remains of lambs.

At the nests, both occupied and

unoccupied, the following items were

found: ground squirrel, 14; marmot.

6: snowshoe hare, 3; ptarmigan. 2:

calf caribou, 2; lamb, 4. In two cases

the lamb bones were found near the

base of the slope under the nest and

were old and weathered. These data

on food habits are in general accord

with those secured from the examina-

tion of pellets.

Eagle pellets collected over a 3-year

period totaled 632—83 in 1939: 330

in 1940; and 219 in 1941. They were

gathered from widely separated areas

over the mountain sheep range so

should be representative. A few were

found at the eagle nests, some near

the nest on prominent points used by

the adults, and others along the ridges,

generally on promontories used as

perches. Above one nest there was a

knife-edged ridge, with a rock es-

carpment on one side and a steep
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Table 20.

—

Contents oj golden eagle pellets collected in Mount McKinley National

Park, 1939-41.

Food item

Ground squirrel (Citellus p. ablusus).

Marmot (Marmota c. caligata)

Mouse (Microtine sp.)

Caribou, calf {Rangifer a. stonei)- ..

.

Ptarmigan (Lagopus spp.)

Small bird (including sparrows)

Bird, sp

Dall sheep, adult (Ovis d. dalli)

Dall sheep, lamb (Ovis d. dalli)

Snowshoe hare (Lepus a. macfarlani).

Hawk, sp

Muskrat (Ondatra z. spatulata)

Number of pellets in which each item occurred

1939 (83

pellets)

60

6

7

6

11

1940 (330
pellets)

284

18

17

17

4

3

8

6

2

1941 (219

pellets)

Total (632
pellets)

200

13

8

1

6

9

1

2

2

544

37

32

24

21

12

9

9

6

3

1

1

grassy slope on the other. More than

40 pellets were found along this ridge

on grassy points used by the eagles.

Prominent grassy knobs, sometimes

far down the ridges, are favorite

feeding perches and therefore good

places to search for pellets. Some-

times as many as a dozen or more

pellets were found together. The
pellets contained the hair and bones

of the animals eaten. Sometimes the

entire foot. of a ground squirrel was

present. Some pellets were as large

as 4 inches long and 1 % inches

thick, but usually they were slightly

smaller.

Because of the large size of the

eagle pellets and the great scarcity

of hawks and owls in the sheep hills,

there was little danger of any pellets

being misidentified.

Table 20 gives the number of pel-

lets in which each species was found

in each of the 3 years. Except in the

case of mice, only one individual of

a species was found in a pellet. In

the 632 pellets there were 699 oc-

currences, so that not more than 67

pellets contained more than one

species. The findings during the 3

years are similar, so that it seems

that a true picture of the food habits

of the golden eagle in the park has

been secured.

Annotated hist of Animals
Eaten by the Golden Eagle

Ground Squirrel— -The staff of life of

the eagles in Mount McKinley

National Park is the ground squirrel.

In 1939 it was found in 72 percent

of the pellets, in 1940 in 86 percent,

and in 1941 in 91 percent. Of the 632

pellets gathered during the 3 years,

544 or 86 percent contained ground

squirrel.

Ground squirrels are widely dis-

tributed over the sheep hills in-

habited by the eagles, and occur

from the river bars to the ridge tops.

They are plentiful on the slopes

where eagles may often be seen hunt-

5348.30° 44 17
THE WOLVES OF MOUNT McKINLEY + 225



ii it4. for them, sailing along a contour

close to the ground. In passing over

sharp ridges one wing sometimes

almost scrapes the ground as the

eagle pivots to skim over a new

slope. Its sudden appearance over a

ridge probably is quite a surprise

to many a ground squirrel.

Ground squirrels come out of

hibernation in April and remain

active until late September. One was

seen as late as October 20. During

most of the time that eagles are in the

park ground, squirrels are available

to them.

Hoary Marmot.—Marmot remains

were found in 37 or 6 percent of the

632 pellets. If ground squirrels were

not so readily available there prob-

ably would be a heavier toll on the

marmots. On July 3, 1939, an eagle

was seen eating an adult marmot,

freshly killed, which showed that

the old as well as the immature are

taken.

Mouse.—There are four species of

field mouse, a lemming, and a red-

backed mouse in the park. During

my stay, the field mice were by far

the most numerous, so that most of

the microtine remains probably be-

long to the genus Microtus. Mice

were found in 32 pellets. The great-

est number of individuals found in

any one pellet was five. Once an

eagle pounced on something in the

grass which I took to be a mouse

since a ground squirrel or bird could

probably have been seen. When he

struck he slid along for about 6 feet.

He laboriously flapped away over

the ground and after flying about

150 yards struck again at something

in the grass, apparently another

mouse. Mice were, in general, very

scarce in the summer of 1939, but in

1940 and 1941 some species were

again common.

Caribou.—Remains of adult caribou

were not noted in the pellets, but I

have several times seen eagles feeding

on carcasses. The eagles assemble at

any carrion they happen to find.

Calf caribou remains were found

in 24 pellets. In 1941 only one pellet

contained caribou. The scarcity of

calf caribou remains in 1941 was

correlated with the rapid passage of

the cows through the park after they

had calved. They were available as

food in most of the area for a rela-

tively short period. If a thorough

search near the calving ground had

been made more pellets containing

caribou calf would, of course, have

been found. Although some calves

are killed by eagles, it is thought that

these are generally stray animals

which have lost their mothers. It

was known that many of the calf

caribou eaten by eagles were wolf

kills. Predation of eagles on the

calves seems insignificant. The rela-

tions between eagles and caribou

have been discussed in the section

dealing with caribou beginning on

p. 162.

Ptarmigan.—Three species of ptar-

migan are available. The willow

ptarmigan (Lagopus lagopus alascensis)

is usually the most abundant species

but is subject to definite cycles so that

its availability as a food supply varies

over a period of years. From 1933 to
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1941 it was relatively scarce. In 1939

it showed some increase in numbers

which continued during the following

2 years. The rock ptarmigan (L.

rupestris kelloggae) seemed less numer-

ous than the willow ptarmigan, and

the white-tailed ptarmigan (L. leu-

curus peninsularis) was scarce.

Ptarmigan remains were found in

21 or 3 percent of the pellets. Some of

the unidentified feathers found in

pellets may have been those of

ptarmigan, but the percentage would

not be changed much regardless.

When ptarmigan are more abundant,

especially when at the peak of their

cycle, they probably constitute a

larger percentage of the food supply.

On two occasions eagles were seen

Figure 57: Male willow ptarmigan in

breeding plumage. [Igloo Creek, May 11,

193%}

feeding on a freshly killed ptarmigan

which was still warm.

Other Birds.—Twelve pellets con-

tained remains of small birds, includ-

ing sparrows, and the remains of a

hawk were found in one pellet. In

nine pellets the bird remains were

too meager to indicate the species or

the size of the bird eaten. Nesting

birds were plentiful, so that there was

considerable bird life available. The

effect of the eagle on bird life is in-

significant.

Dall Sheep.—Nine pellets contained

adult sheep which were eaten as

carrion. Lamb remains were found

in only six pellets. Although eagles
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are plentiful in the sheep hills, it is

apparent that their predation on

sheep is negligible. No authentic case

of an eagle killing a lamb came to my
attention. The relationship between

eagles and sheep is discussed in

Chapter III, (p. 97.)

Snowshoe Hare.—Snowshoe hare re-

mains were found in only three pel-

lets. Hares were extremely scarce

within the area occupied by the

eagles. When hares are abundant

they will of course be a more im-

portant source of food.

Muskrat.—Muskrats {Ondatra zibe-

Ftgure 58: Male rock ptarmigan in winter

plumage. This species is generally

found at higher elevations than the

willow ptarmigan. The latter is most
plentiful along streams. [Sanctuary

River, May 20, 1939.]

thica spatula/a) are scarce in the region

studied and probably are generally

scarce where the golden eagle nests.

Remains were found in only one

pellet.

Relationship of the Golden
Ragle to the Park Fauna

The extensive data gathered on the

food habits of the golden eagle from

an examination of pellets, and the

many observations made on habits,

manifest that the eagle's relationship

to the fauna is satisfactory from all

viewpoints. Its effects on the other

animals with which it is associated

are all moderate, even on the ground

squirrel which it hunts diligently.

Its predation on lambs and calf
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caribou is negligible. As pointed out

in the chapter on caribou (p. 162),

two calves were found which almost

certainly had been killed by eagles.

It appears, however, that there

would be slight opportunity for an

eagle to kill a calf accompanied by

its mother. No case was found of an

eagle killing a lamb, and observa-

tions indicate that such predation is

rare.

The eagle has frequently been ac-

cused of being destructive to red

foxes. A fox pup or even an adult

might be taken occasionally but pre-

dation on foxes in Mount McKinley

National Park is slight. This is shown

by the absence of fox remains in the

eagle pellets, also by the large flour-

ishing fox population where the

eagles are abundant.

Ptarmigan are preyed upon, but

when they are scarce few are taken,

and when they are numerous the

species can stand a heavy predation.

The eagle often feeds on animals

killed by wolves, but such robbing

does not seriously affect the wolf.

The amount eaten by eagles is proba-

bly directly related to the abundance

of food available to the wolf.

The chief food of the eagle is the

ground squirrel. If the ground squir-

rels were scarce the extensive preda-

tion on them by the eagle might be

considered detrimental to the fox,

bear, wolf, and other species which

also prey on them. But there are

enough for all, so that the eagles'

feeding on them is perhaps useful

in helping to curb their increase and

maintain some sort of balance. It is

likely that predators take the equiva-

lent of the yearly increase among the

ground squirrels, thus leaving an

ample breeding population to trans-

form vegetation into flesh for the

meat-eaters in succeeding years. The
continued high population level of

the ground squirrels suggests that

the predation is such as to maintain

them at a high level by preventing

their numbers from pyramiding and

then going into a tail spin; also, the

steady pressure maintained on them

by the eagle and other predators

may be sufficient to destroy the ail-

ing animals should the species here

be subject to disease. To a limited

extent the ground squirrels do com-

pete for food with the sheep, but at

present such competition is not im-

portant. Should the ground squirrel

become excessivly abundant per-

haps the competition with sheep

would be significant, especially on

many of the wind-blown ridges. To
summarize, we might say that the

predation of the eagle on the ground

squirrel, its chief food, tends to be

beneficial to the general interrela-

tionships existing.

To us, the greatest value of the

eagle consists in the pleasure of see-

ing it, or hoping to see it, in its

mountain home. It is fortunate that

the bird's economic status is also

favorable.
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CHAPTER NINE

Conclusions
<«- <« <« <« <««< <«• <« K<- <« <« <« (« <« - «( <« <«- <«-

Only those conclusions involving

major considerations are discussed

here. It is hoped that the factual

findings in this study will be useful

not only in administering the Na-

tional Park System but also lands

having other objectives.

First, it seems apparent that the

wolf is the chief check on the increase

of the Dall sheep in Mount McKinley

National Park. This conclusion is

based on historical evidence, on the

absence of indications that other

factors such as disease or poor range

operated sufficiently to curb the pop-

ulation, and on the fact that wolves

spent much time hunting sheep suc-

cessfully. Because of the limited sur-

vival of lambs during some winters,

it appears that the predation on

lambs is the most important limiting

factor in stabilizing sheep numbers.

Furthermore, it was found that the

sheep preyed upon, other than lambs,

were generally old or diseased and

therefore already doomed to an

early death.

During the period of this investiga-

tion the size of the sheep population

was satisfactory from the standpoint

of their survival as a species in the

park. They were also present in

sufficient numbers so that even from

the highway many could be seen.

Because there are so many fluctuat-

ing factors the future status cannot

be predicted with certainty. The

status of the so-called "buffer species,"

whether these be snowshoe hare or

caribou, may change; also the effect

of human activities within the park

and adjacent to it cannot be predicted.

It appears that wolves prey mainly

on the weak classes of sheep, that is,

the old, the diseased, and the young

in their first year. Such predation

would seem to benefit the species

over a long period of time and indi-

cates a normal prey-predator adjust-

ment in Mount McKinley National

Park. These conclusions are based on

a study of 829 sheep remains, mainly

skulls, gathered on the range. Field

observations of hunting methods and

freshly killed animals support the con-

clusions drawn from the skull studies.
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The caribou is the main food of the

wolf, and a heavy toll of the calves is

taken. Yet the park herd of between

20,000 and 30,000 animals is ap-

parently maintaining its numbers.

After the first few days in the life of

the calves the hunting of them by

wolves necessitates a chase which

usually eliminates the slowest and

weakest. Since the caribou and the

wolf (and also the sheep and the

wolf) have existed together for many
centuries, it is not surprising that

under wilderness conditions the two

species are well adjusted to each

other. The status of the caribou

should be watched because the herds

spend much time outside the park

where they are in territory open to

hunting. In respect to the sheep, the

caribou is an important buffer

species.

The moose in recent years, in the

presence of a high wolf population,

has increased conspicuously in

Mount McKinley National Park and

adjacent territory. This increase is

generally attributed to a decrease of

moose hunting by man.

The effect of the wolf and the

eagle on the red fox appeared to be

negligible. The fox was found to be

flourishing in the presence of high

wolf and eagle populations. All in-

formation indicates that seldom is the

fox preyed upon by these two forms.

The coyote was so scarce in the

sheep hills that it was not a factor.

It seems to seek areas where the

snowshoe hare is available, a fact in

itself significant.

The predation of the golden eagle

on the Dall sheep is negligible. Dur-

ing my 3 years of field work the

eagles lived mainly on ground squir-

rels. Authentic studies in other re-

gions also show that the golden eagle

seldom preys on mountain sheep.

The popular contrary impression

probably arises from the fact that

eagles have been known to kill

mountain sheep lambs on some occa-

sions and that they often swoop low

over sheep, just as they may fre-

quently be seen swooping low over

wolves and grizzlies.

Sheep and caribou eaten by griz-

zlies are largely in the form of car-

rion. A very few young caribou may
be killed by bears that happen to be

living on the calving ground, but

after the calves are a few days old

they are generally too speedy to be

caught by the grizzlies.

It is likely, judging from experience

with the Mount McKinley wolves

over a period of 3 years and from

other information, that the Alaska

wolf population has been at the

saturation point for some time. It

would not be surprising if, in the

course of the little-understood popu-

lation cycles, the Alaska wolf again

declines. What the course of events

will be during the next decade can-

not be predicted with certainty be-

cause many fluctuating biological

influences are at work. But Mount
McKinley National Park is a small

part of Alaska (half of 1 percent) and

wolves are plentiful in many parts of

the territory. It becomes obvious

therefore, that whatever policy is

practiced in the park will have an
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insignificant effect on the wolf and a specialized type of land use. Wild-

other wildlife populations in Alaska life policies suitable to national

as a whole. parks—areas dedicated to preserving

In considering the wolf and the samples of primitive America—ob-

general ecological picture in Mount viously may differ from those appli-

McKinley National Park it must be cable to lands devoted to other

emphasized that national parks are uses.
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