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Abstract

To evaluate the impact of human activities on wildlife along
McKinley Park road, reactions of caribou, moose, Dall sheep, brown
bears and red foxes were quantified during 100 trips along the road
and 300 hr of intensive ohservations in 1973-1974. Backcountry and
near-road marmal densities were determined in seven piots. Avoidance
was found only for some bears and foxes and, possibly, large bands of
caribou. Disturbances thwarted some road crossings by migrating sheep.
Disturbances decreased feeding and increased rmovements by caribou with-
in 200 m of the road. For uﬂgu]étes, females with young we;é most
éasi]y disturbed; injuries to young may occur. Manyv 1ndividua1 animals
appeared habituated to human activities.’ A1l species exhibited 50% “no
visible response" between 5n-100 m from the road. Few visible responses
were given by animals beyond 400 m. Loud noises or people out of
vehic]es-increased response strength for most species. Many animals

were attracted to the road.
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INTRODUCTION

Mount McKinley National Park provides a refuge for a spectacular

- array of wildlife native to interior Alaska. The animals are one of

the park's major attractions and most visitors wish to view a variety
of species. The park road traverses much of the prime wildlife habitat
in the park., Park managers hope to optimize visitor use along the road
while minimizing disturbance to the wildlife, thus maintaining_the
animals' traditional use of the region and providing visitors the
opportunity to observe wildlife from the road.

Recent dramatic increases in the annual number of visitors to the
park have magnified the potential for disturbance of the wildlife. In
1974, 161,000 recreational visitors entered the park (Daniel R, Kuehn,
pers. comm., 1975). Administrators have already taken several regula-
tory measures to minimize human impact on the natural features of the
park. In the early 1950's, the Sable Pass Restricted Wildlife Area was
established. Visitors are required to}remain on the road in this area.
In 1972, the National Park Service (NPS) closed the road to unrestrict-
ed usé by private vehicles beyond Savage River (Km 23) and initiated a
free shuttle bus system. In 1973, the first temporary closed areas
were established around areas of critical wildlife habitat, No visi-
tors are permitted in these areas. 'In 1974, a quota system was estab-
lished to 1imit and distribute backcountry use.

In the past, very little quantitatiye informatibn has been avail-

able on the effects of various types and levels of human disturbance
1
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on wildlife. Recently, with the advent of oil development in the far
North, several studies were conducted on the\responses of wildlife to

various types of human disturbance, particularly responses to aircraft

~ disturbance (Calef and Lortie 1973, Kiein 1974, Lenarz 1974, McCourt

and Horstman 1974), noise disturbance (Espmark 1972, McCourt et al.
1974, Memphis State University 1971, P. C. Reynolds 1974), and man-made
structures and seismic Tine clearings (Banfield 1974, Child 1973, Child
and Lent 1973, Klein 1971, McCourt et al. 1974, Miller et al. 1972).
Only a small body of 11terafure exists on the responses of large mam-
mals to roads and vehicles (Carbaugh et al. 1975, Dorrance et al. 1975,
Klein 1971, McCullough 1969, Pienaar 1968, Reed et al. 1975, Ward et
al. 1973), and most available papers are not quantitative. Notes on
the behavioral responses of wild animals to human presence are scat-
tered throughout hundreds of papers on individual species, but there
are only a few comprehensive papers (Altmann 1958a, Bergerud 1974,
Thomson 1972). The effects of human disturbance on the physiology,
energy balance, reprbduction, and mortality of mammals are least known.
Geist (1971a, 1971b, 1975) has reviewed the literature on the effects
of human disturbance on large mammals. He concludes that disturbance
may prdduce changes in the behavior, distribution, population dynamics,
energy balance, ecology, and physiology of a species. However, he sug-
Qests that large mammals can adapt to the presence of man if certain
aspects of their biology are understood and human activities controlled
accordingly to minimize disturbance, .

The study reported here was initiated to provide background data
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for use by park managers on human-wildlife interactions along Mount
McKinley National Park road. The study was conducted during the sum-

mers of 1973 and 1974, and focused chiefly on large mammals. The ob-

- jectives of the study were five-fold: 1) to describe quantitatively

the fypes and levels of vehicular and visitor activities along the
road, 2) to describe quantitatively the behavioral responses of the
large mammals to various human activities, 3) to determine the effects
of human activities on the distribution of large mammals near the park
road, 4) to provide quantitative baseline data on the present distribu-
tion, relative abundance and population composition of large mammals
along the park road, so that future changés in these parameters and

the effects of future management policies may be assessed, and 5) to
Suggest ways to minimize human disturbance to wildlife along the park

road.
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STUDY AREA

Mount McKinley National Park covers 7,845 kmz'of interior Alaska,
including parts of the Alaska Range and lands immediately north of the
range (Fig. 1). The area is known for its cool, wet summer weather.
Summer precipitation generally comes as frequent, light drizzles. A
general snow cover usual]y remains into late May or early June, and
drifts may last well into the summer. The average annual precipitation
is only about 38 cm (A. Murie 1944, U.S. Dept. of Commerce 1970). May
to September temperature maxima average 10-18° C (U.S. Dept. of Com-
merce 1970). Freezing'temperatures may be experienced during any
month. Summer wind speeds vary from 2-9 m/sec (5-20 mph)(U.S. Dept. of
Commerce 1970). From mid-May til August there is no complete darkness.
Permafrost occurs through much of the park.

The park road, completed in 1938, extends for 140 km east to west
through the park (Fig. 1). It terminates at Kantishna, just outside
the park boundary. Al1l traffic must enter the park, and return, along
the same road. The road 1ies north of, and roughly parélle] to, the
Alaska Range. It traverses a low region between the Alaska Raﬁge and
the Odter Range. In some areas it reaches high on the south side of
the OutérlRange. The elevation along the road varies from 488 m near
Riley Creek Campground at the entrance to the park, to 1,220 m at High-
way Pass (Washburn 1971). The road crosses several major north-flowing
rivers, characterized by broad gravel bars and many changing channels.
Only the first 23 km of the road are paVed. It is narrow, with frequent

4
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sharp curves, and is designed for slow driving. Tﬁe road iS generally
passable for vehicles at least as far as Eielson Visitor Center (Kn
107) from late May to mid-September. It is not kept clear of snow or
open to traffic the rest of the year. In most areas the natural vege-
tation is low and one can see for long distances. Most of the work in
the present study was conducted between Riley Creek Campground (Km 0.2)
and Eielson Visitor Center (Km 107).

The east end of the park, through which the road passes, contains
three main vegetation types (A. Murie 1944, Viereck and Little 1972).
Boreal forest occurs to elevations of 762-914 m and somewhat higher
along rivers (A. Murie 1944). Forests are found along the first 13 km
of the road and in several areas where the road descends into major
drainages. White spruce (Picea glauca) dbminates. Aspen (Populus
tremuloides) i1s common in the park headquarters area. The forest
floors are open. Viereck and Little's (1972) "moist tundra" covers
much of the area along the'road. In the park, this type is dominated
by low shrubs, inc]udfng dwarf birch (Betula nana), small willows
(Salix spp.), and blueberries (Vaceinium uliginosun). Taller willows
occur along stream and river beds. Grasses predominate in some areas
and wet regions may contain many sedges. Alpine tundra is found at
higher elevations. Dryas spp. are characteristic of this type.
Heather (Cassiope tetragona), dwarf willow (Saliz reticulata), and
other low-lying alpine and arctic plants are common. Alpine tundra
occurs along the park road in the Polychrome Mountain, Highway Pass and

Thorofare Pass areas. Many mountains near the road are topped by talus
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slopes énd rocky crags that have very sparse vegetation.

A strip of roadside vegetation, differing from tﬁe veyetation
communities throughbwhiéh the road passes, occurs along each side of
the road. The vegetation along the first 2 km of the road includes a
variety of introduced speciés from a roadside stabilization program |
during which a mixture of seeds of exotic plants, including several
grass species, was used. A few of these species have dispersed further
along the road. fhe vegetation along the rest of the road is generally
composed of native, early successional species. Willdws, graSses,
fireweed (Epilobium,spp.), horsetail (Equisetwn spp.), and Artemesia
spp. occur frequently along the entire length of the road. Many other
species occur where conditions are favorable. Many of these plant
species are important food or cover species for various animals. The
strip of roadside vegetation varies in width from O to over 30 m on
both sides of the road; a width of 2-5 m is most common.

Reports from the park 1ist 37 species of mammals (A. Murie 1962) and
132 species of birds (A. Murie 1963) occurring in the region. The lar-
ger mammals include moose (Alces alces), caribou (Rangifer tarandus),
Dall sheep (Ovis dalli), brown bear (Ursus arctos), wolf (Canis lupus),
red fox (Vulpes vulpes), wolverine (Gulo gulo), and lynx (Lynx cana-

densis).
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METHODS

I have used several complementary methods to gather data on the
distribution and behavioral responses to human activities of wildiife
along the Mount McKinley National Park road. The study concentrated on
moose, caribou, Dall sheep, brown bears and red fox. Many notes were
also taken on wolves, snowshoe hares (Lepus americanus), porcupines
(Erethizon dorsatum), willow ptarmigan (Lagopus Lagopus), ]ong-fai]ed
Jjaegers (Stercorarius longicaudus), and the birds of prey. Because of

the rarity of sightings or limits on time, few data were gathered on

other species.

For one technique, seven study plots, varying in area from 9.8 to
20.7 km2 (Fig. 2), were used. Six of the plots were paired (three
pairs), with similar habitat within each pair. One plot of each pair
was placed along the road and the other in the backcountry. The Igloo
Road Plot (15.3 km2) and Igloo Off-Road Plot (19.2 ka) both cover
narrow valleys with low but steep, rugged mountains on either side.
Extensive tall willow and some small patches of spruce occur near the
stream beds. At successively higher elevations on the mountains are
found moist (low shrub) tundra, alpine tundra, and talus and rocky

crags. Both plots include large areas of good sheep habitat. The road

Vpasses through the Igloo Road Plot on or near the streambed. The High-

way Road Plot (17.9 kmz) and the Highway Off-Road Plot (12.9 km2) cover
broader valleys with small amounts of moist tundra just above spruce

zones and with large areas of alpine tundra. The Stony Road Plot

8
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(12.4 kﬁz) and Stony Off-Road Plot (9.8 kmz) include mainly areas of

alpine tundra and wet tundra. Caribou migrate frequently along the

‘road through the Highway Road Plot and Stony Road Plot. The Sable Road

Plot (20.7 ka) is in a unique area because of the presence of large
amounts of grasses.
During the summer of 1973, I spent five observation periods in

each plot. In 1974, the Igloo Road Plot and Igloo Off;Road Plot were

visited an additional five times each. The observation periods for

each plot were distributed through the summer, with a similar seasonal
distribution of dates for the members of a pair. Each observation
period began between 0500 and 0800 hours, depending on fog conditions,
and lasted for several hours. The length of observation periods varied
with plot size, topography, vegetation type, weather conditions and
visibility. The dates of each observation period appear in Appendix
Table Al. I walked the same predetermined route during each period
and searched the land within the plot thoroughly with binoculars and
spotting scope, noting the location and behavior of each large mammal
observed. A1l human activity in the erea was recorded. The observa- .
tions were divided into "first search observations", i.e., all obser-
vatioﬁs made during the first trip of the day through a plot, and
"daily observations", which include "first search observations" and
observations of new individuals made on the return trip through the
plot. Return trips were less consistent than the first search because
afternoon rains often hampered observations. The numbers of each spe-

cies of large manmal observed per square kilometer in the plots are
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used as minimum densities.

A second technique involved the use of the park's shuttle bus syé-
tem and the hotel's wildlife tour buses. The wi]d]ffe tour buses
differed from the shuttles by having a driver and hostess trained as °
tour guides. An observer réde a tota1'of 70 eight-hour round-trips
between Riley Campground (Km 0.2) and Eielson Visitor Center (Km 107)
on these buses; 41-trips were taken in 1973 and 29 trips in 1974. Bowdy
Train and Harold Downing were the chief observers on the buses, although
Pat Valkenburg and I rode as observers on a number of trips. In 1973,
three trips were made each week, one each beginning at 0400 hours, 0700
hours, and 1500 hours. In 1974, only two trips were made each week,
one beginning at 0400 hours and one at 1500 hours., The day of the week
for each trip was selected randomly. Twenty-five of thé trips were
made on the 0400 hours hotel wildlife tour bus, 16 on the 0700 hours
shuttle, and 29 on the 1500 hours shuttle. The times given to identify
the buses are for the beginning of the eight-hour trip. The trips were
taken between May 26 and September 3 both summers (see Appendix Table
A12). Appendix Table A12 shows the type of hus and date of each trip.
During each trip the observer recorded the following information:

1) observer's name, 2) date, 3) the type and starting time of the bus,
4) the number of people riding the bus, 5) the number of buses leaving
ét the same time, 6) the observer's seat Tlocation. For each animal
sighted the following was recorded: 1) species, 2) individual identi-
fication if known, 3) weather and visibi]it&, 4) actions of the bus

and people, 5) number and .actions of other vehicles and'people in the
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area, 65 location, 7) time, 8) distance of animal from the road,

9) habitat, 10) number of animals in a group, 11) sex, 12) age,

13) color, and 14) behavior. Wheh analyzing the data, each sighting
was considered a "group" even if only one animal was involved. Also,
when the percentage of groups exhibiting some behavior was calculated,
if any animal in a group exhibited the behgvior concerned the group
was counted. Some groups were counted more than onceAif the individ-
uals in the group reacted differenf]y. Thus, percentages for groups
may total more than 100%.

During analysis, each sighting from an entire round-trip of the
bus was considered. Some individual animals could be counted twice on
one trip if they wefe observed while the bus was traveling out into the
park and resighted during the return.

The reactions of large mammals to the actions of the bus and people
were divided into the following four classes: 1) unknown -- either tne
reaction was not observed or the behavior of the animal could not unam-
biguously be interpreted as a response to the disturbance, 2) no reac-
tion -- the animal exhibited no visible reaction to the disturbance,

3) mild reaction -- the animal reacted by simply watching the distur-
bance or by moving at a walk less than 10 m, and 4) strong reaction --
the animal reacted by moving at a gait faster than a walk or for a
distance greater than 10 m. It must be stressed that this technique
reveals only the instantaneous, visible behavioral reactions shown by

the animals. Nothing is revealed about physiological stress or subtle

behavioral adjustments. Also, nothing is known about the animals that
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react but which are not sighted at all.

A third method involved the use of a three-quartér-ton pickup
truck to observe the numbers and distribution of animals near the road.
An "observation trip" consisted of driving the vehicle at approximately
16 km/hr one-way between Riley Campgroupd (Km 0.2) and the Toklat River
(Km 86). The same types of data were recorded as during the shuttle-
tour observation trips. These trips differed from the shuttle-tour
trips in that the speed was slower, and I could stop at any time. Most
trips began at 0600 hours, and lasted 8-10 hours, debending on the
number and types of sightings. A total of 30 trips was taken in 1973
and 1974 combined. Twelve of the trips were made in late May and early
June, just before_and after the road was opened to public traffic of
any type. Eighteen of the trips were made in late August and Septem~
ber, just before and after the road was opened to all private vehicles
without Timits. These trips provided data on the numbers and distri-
bution of animals along the road during the two periods when visitor
activities were unique by being absent or by having most visitors
driving in private vehicles rather than rfding in public buses. The
dates of each trip and the condition of the road access appear in
Appendix Table A29.

Long-term observations of individuals and grodps were used as a
fourth technique. Between late July and mid-August 1974, I made in-
tensive observations of caribou between the Toklat River and Eielson
Visitor Center. Several individuals were identified on repeated

sightings by using antler form, body coior; size, sex, age and other
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characteristics for identification. During five days, the groups
visible frqm the road were located five times each day,; with time,
location, distance from the road, individual identification, human
activities, and caribou behavior being recorded. In addition, indi-
vidual groups of caribou were observed continuously for periods up

to 7 hours and for a total observation time of 41 hours. During
these periods records were kept on the frequency and types of human
and vehicular activities, the activities and movements of each %ndi-
vidual animal, and the responses of each animal to vehicles and human
activities.

Also in 1974, long-term observations were conducted on denning
red foxes. Four fox families, three inhabiting dens in view of the
road and one family at a den out of view of the road, were observed a
total of 276 hours. Data were recorded on the activities and behavior
of the animals, the frequency and types of human and vehicular activi-
ties, and the reactions of the foxes to these activities.

In addition, many useful observations were made of wildlife and
visitor activities during the time spent traveling through and living
in the park in conjunction with this study.

Some data were collected on traffic quantity and qué]ity along the
road. During all work on plots near the road and long-term wildlife
bbservations, the time, type, and direction of each vehicle was record-
ed. Also, records were kept by NPS of all vehicles passing through the

Savage River Guard Station for the entire summer of 1974.

14
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Most mileage markers along the road are now missing or incorrect,
and distances cited in visitor manuals vary. During this study a per-
sonal mileage map was developed using the odometer of a three-quarter-

ton pickup truck.

15
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RESULTS AND DISCUSSION

Visitation and Traffic Levels

Mount McKinley National Park recreational visitation levels have
increased dramatically in recent years (Fig. 3). Sharp visitation in-
creases followed developments improving access. In late 1958, the
completion of the Denali Highway connected the park road with the road
system of the state. Before this time access was chief]y via rai]road.
In 1972, the new Anchorage-Fairbanks highway (Alaska Route No, 3)
opened; by 1973, most of the paving and constructioh was completed,
making the park an easy day's drive from either Fairbanks or Anchorage.
Recreational visits increased from 18,000 in 1964 to 161,000 in 1974,
This visitation is concentrated into the summer months, when the park
road is open for vehicle travel., In 1973, 98% of all visits occurred

during May through September, with 6% in May, 13% in June, 39% in July,

- 27% in August, and 13% in September (U. S. Dept. of Interior 1974),.

Winter visitors to the park must travel by skis, snowshoes, or dogsted
if they wish to go further into the park than park headquarters (Km 5).
No snowmobiles are allowed in the park.

During most of the period of this study, 1973-1974, private vehi-
cles were not allowed on the park road beyond the Savage River Guard
Station (Km 23) unless the drivers possessed a permit to drive to a
reserved campsite west of the guard station. Only a Timited number of
auto-campsites exists. A few special permits were fssued to profes-

sional photographers and researchers, There was some through-traffic

16
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to the Kantishna area west of the park. Most visitors using the road '

west of the guard station rode on public buses, either on the free
shuttle bus system or on the hotel's wildlife tour buses. NPS main-
tenance and ranger vehicles also travel thg road.

"The data collected on traffic moving through the Savage River
Guard Station in 1974 are summarized in Figure 4 (see also Appendix
Table A30). The daily vehicle flow through this station, computed on
a weekly average, increased until the end of June and then remained |
between 156 and 176 vehicles until mid-August. This ]éve1ing-off of
the traffic flow results from the fact that only a 1imited_number of
private vehicles are allowed, determined by the number of auto-camp-
sites, and that a fairly constant number of public buses travel the
road each day, even though the number of people they carry may vary.
A sharp increase in the number of private vehicles, and thus in the

total number of vehicles, occurred in early September, because the

restriction on private vehicles was removed and a permit was no longer

necessary. This increase occurred despite the fact that the main

tourist season is over by September. The shuttle buses stopped running

in early September.

Figure 5 depicts the hourly traffic pattern during July 1974 at
the Igloo Canyon-Sable Pass (Km 55 - Km 69) section of the park road.
The graph results from an average of three to seven separate traffic
counts for each hour of the day. Traffic levels ranged from 5 to 12
vehicles/hr from 0700 to 1900 hours, while fewer than 1 vehicle/hr
passed from 2300 to 0600 hours.

18
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The percentage of various types of vehicles in the traffic flow
varies with the section of road. East of the Savage River Guard Sta-
tion any private vehicle is permitted and; although precise counts were
not conducted, this type of vehicle predominates. Traffic passing
through the guard station in July 1974 consisted of 10% iPS vehicles,
38% public buses, and 52% private vehicles. At the Igloo Canyon-Sable
Pass section of the road during the same period, the 6omposition was
10% NPS vehicles, 56% public buseg, and 34% private vehicles. The re-
duction in private vehicles reflects the fact that only one campground
exists west of the IgToo-Sable area.

The quantity, quality and diel pattern of the traffic flow along

the park road are all important factors in determining the effects of

traffic and visitors on the wildlife near the road. Relationships be-

tween responses to disturbances and these factors are discussed under

the separate species results which follow.
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Caribou (Rangifer tarandus)

Population History, Numbers, Composition, Distribution

Very little information is available on the population dynamics,
ecology, or movements of the McKinley caribou herd. Skoog (1968) sum-
marized the existing information, demonstrating a herd history since
1835 of numerous fluctuations in numbers and distribution. Recently,
the herd has decreased dramatically inlnumbers, with population esti-
mates of 20,000 - 30,000 in 1944 (A. Murie 1944), ]2,600 exc]ﬁding
calves in 1963 (Skoog 1963), 3,000 in 1971 (Haber 1972a), and less than
1,000 in 1975 (Willard A. Troyer, pers. comm. 1975). The reasons for
the decline are largely unknown, although some evidence exists suggest-
ing emigration (Haber 1972a, Skoog 1968) and possible changes in range
vegetation (Frederick C. Dean, pers. conm. 1975). In the last decade,
hunting outside the park and human disturbance inside the park may have
affected the already declining herd, but documentation of these factors
is lacking. The herd's annual movements presently include wintering to
the west and to the north of the park, calving in the foothills of the
Alaska Range in the eastern section of the park, a movement to the
south of the Alaska Range in June, and a migration, especially of cows
’and calves, back north and then west, parallel to the park road, in
late June and early July (Hemming 1971).

Caribou were sighted on 90% of the 70 shuttle-tour observation
trips. Table 1 presents the total and average nunbers of caribou ob~ -

served. These. figures exclude large bands with more than 50 animals.
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Table 1. Numbers of caribou observed during shuttle-tour trips,
excluding migrating bands of over 50 animals?, Mount McKinley
National Park, Alaska.

YEAR AVERAGE NUMBER OF AVERAGE NUMGER OF
" TOTAL HUMBER OF CARIBOU OBSERVED “DIFFERENT" CARIBOU
' CARIBOU OBSERVED EACH TRIP OBSERVED EACH TRIP
Animals  Groups Animals  Groups Animals  Groups
1973 808 208 19.7 5.1 17.5 4.3
1974 371 134 12.8 4.6 10.7 3.9
TOTAL 1179 342 16.8 4.9 14.7 4.1

aReasons for exclusion

discussed in text.



(Note: Bands of over 50 animals occurred along the road for only a
féw days during the mass migration each summer. The characteristics
and responses of these large migrating bands were different from, and
are discussed separately from, the small bands that occurred along the
road throughout the summer.) An average of 16.8 caribou in 4.9 groups
was observed each trip. An attempt was made to identify animals that
were sighted twice during one round-trip. If all recognized resight-
ings are excluded, an average of 14.7 "different" caribou in 4.1 groups
was observed each trip. The decrease of the average number of "dif-
ferent" caribou from 17.5 animals per trip in 1973 to 10.7 animals per
trip in 1974 is the result bf a peak in’car{bou numbers during the
first two weeks of June 1973 which did not occur in 1974 (Appendix
Table A12).

The numbers of caribou observed from the various types of buses,
i.e. 0400 tour, 0700 shuttle, and 1500 shu£t1e, were compared by pair-
ing trips on the various buses that were separated by no more than two
days. A Wilcoxon Rank Sum test (Wilcoxon and Wilcox 1964) was then
used. For 1973, ho significant differences in the numbers of caribou
sighted from the various bus types occurred although the average number
of caribou sighted was higher on the 1500 shuttle than on the 0400
tour. For 1974, the Wilcoxon Rank Sum test showed significantly
(0.005<P<0.01) more caribou observed each trip on the 0400 tour than
on the 1500 shuttle. Three factbrs may be acting to produce these
results: 1) weather, 2) time of day, and 3) trained guides. My rec-

ords of the weather and visibility during the bus trips in 1973 show



that the visibility on the 0400 tour was unlimited or good only 61% of
the time, while this value was 91% for the 1500 shuttle. In 1974,
these values were 73% and 76%, respectively. Given similar weather,
more caribou may be observed from the 0400 tour than the 1500 shuttle
because of increased caribou activity during the morning hours. Also,
the tour buses have trained guides who may spot more animals; however,
we found that our trained observers seldom spotted animals not also
observed by someone else on the bus, simply due to the large number
of people intently watching for Qi]d1ife. In some years people on

the 0400 tour may observe fewer animals than people on later buses
because of fééquent fog and poor weather in the early mornings.

Large bands of 50-800 animals migrating to the west were observed
in view of the road from July 7 through July 12 in 1973 and from June
29 through July 6 in 1974 (Table 2). Large bands were probably in the
vicinity of Ehe road for a somewhat longer period each year. Small
bands of fewer than 50 caribou occur along the road throughout the

summer. A peak in numbers of caribou in small bands occurred in June

25

1973, with as many as 146 animals sighted on one shuttle-tour trip. The

number of caribou decreased from mid-August to September to almost zero

both years (Appendix Table A12).

Caribou are distributed in varying frequencies along the length
of the park road because of varying habitat, and, perhaps, because of
traditional use patterns. During the shuttle-tour trips no caribou
were sighted between Km 0 and Savage River (Km 23). Only 5% of the

caribou occurred between Savage River and Tattler Creek (Km 60), while
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Table 2. Sightings of migrating bands of over 50 carihou from the
road, Mount McKinley National Park, Alaska. '
DATE  OBSERVER  NUMBER OF LOCATION
CARIBOU

7/7/73 G, Haber? 800 Po]ychrome Pass, 2000 m S. of road

7/10/73 D, Tracy 320 Highway Pass to Eielson, 200-2000 m S.

7/11/73 of road

7/12/73 B. Train 300°  Eielson, 500-900 m S. of road

6/30/74 D. Tracy 251 Km 80.0, near Toklat, 300-2000 m S. of
road -

6/30/74 D. Tracy 140 Km 78.0, near Toklat, 800 m S. of road

7/6/74 C. Downing 132b Km 79.5, near Toklat, 300-400 m S. of
road

- 7/6/74 D. Tracy 181 Toklat River-Highway Pass, 200-500 m

S. .of road

%personal communication.,

b

Observed during the shuttle-tour trips.
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95% occurred between Tattler Creek and Eielson Visitor Center (Km 107).
The same .pattern prevailed both summers. Bands tended to move west
during late summer, but caribou were still sighted on Sable Pass (Km
63) in September.

Caribou group sizes, excluding the migrating herds, tended to be
small. Table 3 presents the group size data. Solitary caribou com-
prised 41% of all caribou "groups", and 12% of all caribou observed.
Groups of more than five animals accounted for only 15% of all groups,
but 48% of all animals. The average group size, excluding migrating
herds, was 3.9 animals in 1973. This value declined to 2.8 in 1974.

Group sizes of five or less were observed throughout both summers. 1In

1973, most groups larger than five were sighted the first two weeks in

June, but in 1974 the few sightings of groups larger than five were
scattered through the summer. Groups larger than 10 occurred chiefly
west of Polychrome Mountain (Km 74), while smaller groups were sighted
in all areas uti]ized by caribou along the road.

Table 4 contains the data on the age and sex distributions of the

27

caribou observed on the shuttle-tour trips, Distance and time available

made it impossible to determine the sex and age of many of the animals.

The relative lack of calves outside the large migrating herds should be

noted. General observations indicate that the migrating herds contain
chiefly cows, calves, yearlings, and, perhaps, young bulls, which are
nét easily distinguishable from cows. Two herds that were carefully

counted in 1974 contained a total of 432 anfma]s, including 73 ca1ves;

15 yearlings, 26 large bulls, and 318 cows or young bulls. Caribou
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Table 3. Sizes of caribou groups observed during shuttle~tour trips, excluding the migrating bands of
over 50 animalsd, Mount McKinley National Park, Alaska.

CARIBOU GROUPS . ANTMALS
GROUP .
SIZE Total Total
1973 1974 1973-1974 1973 1974 1973-1974
(% of (% of % of Grand (% of (% of (% of Grand
No. Total) No. Total) HNo. Total) No. Total) No. Total) No. Total)
1 77 (37) 63 (47) 140 {41) 77 (10) 63 (17) 140 (12)
2 33 (16) 22 (16) 55 (16) 66 8) 44 (12) 110 (9)
3 30 14) 18 (13) 48 (14; 30 11; 54 (15) 144 (12)
4 20. 10) 3 { 2) 23 (7 80 10 12 (3) 92 { 8)
5 12 (-6) 13 (10} 25 g 7) 60 (7) 65 (18) 125 g]]
6-10 22 (11) 11 { 8) 33 10) 163 (20) 75 (20) 238 20
10-50 14 (7) 4 ( 3) 18 (5) 272 (34) 58 (16) 330 (28
TOTAL 208 134 342 808 37 1179

aReasons for excluéion discussed in text.
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Table 4, Sex and age distributions of caribou observed during
shuttle-tour trips, Mount McKinley National Park, Alaska.

1973 1974 TOTAL

Number  (Percent Mumber (Percent MNumber (Percent
Animals Animals) Animals Animals) Animals Animals)

SEX

Male 216 (27) 147 (40) 363 (31)

Female 154 (19) 113 (30) 267 (23)

Unknown 438 “(54) 111 (30) 549 (46)
Total 808 371 : 1179

ASE

Calf 15 ( 2) 8 ( 2) 23 ( 2)

Yearling 9 (1) 13 ( 4) 22 (2)

Adult 459 (57) 259 (70) 718 (61)

Unknown 325 (40) 91 (24) 416 (35)
Tota 808 3N 1179
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thaf remain east of Eielson after the main migration west are predomi-
nately bu]]s, particularly late in the summer.

During the shuttlie-tour observation trips, caribou were observed
in a variety of habitats. Of all caribou sighted outside the migrating
herds, 38% occurred in dwarf shrub habitat, 24% in alpine tundra areas,
21% on gravel bars and moraines, 6% in wet meadows, 5% in tall willows
and alder, 4% in tussock tundra, 2% on talus slopes, and 1% on snow-
beds. These figures do not necessarily represent the distributfon of‘
habitat use by caribou in the park. The figures are given to show

what habitats caribou along the road were in.

. Human Disturbance

General Avoidance

Using paired plots along the road and in the backcountry, I at-
tempted to determine if caribou avoided the vicinity of the road.
Tabie 5 summarizes these data. The density data show no evidence that
caribou, in large numbers, avoid watersheds through which the road
passes. In addition, a comparison of the research vehicle observation
trips with the shuttle-tour observation trips showed no changes in

numbers of caribou along the road which could be attributed to the

. opening of the road to bus traffic in the spring or to all vehicles

in the fall. At the time that the road was opened in the fall to

uniimited vehicular use few caribou remained near the road, as they

had already moved toward fall and winter ranges.
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Table 5. Average number of caribou observed in study plots, Mount McKinley National Park, Alaska.
PLOT AVERAGE DAILY AVERAGE DAILY NO. OF
TOTAL OBSERVATIONS FIRST SEARCH OBSERVATIONS DAYS
ANIMALS
Nonber (per k) anbar per ki) QUTOF
Animals  Groups Animals Groups Animals = Groups Animals Groups‘ gégglsLE
Igloo Road 1973 0.40 0.40 0.03 0.03 0.40 0.40 0.03 0.03 1
Igloo Road 1974 1.40 1.20 0.09 0.08 1.20 1.00 0.08 0.06 5
Igloo Off-Road . 1973 0.40 0.20 0.02 0.01 0.40 0.20 0.02 0.01 1
Igloo Off-Road 1974 0.20 0.20 0.01 0.01 0.20 0.20 .0.01 - 0,01 1
Highway Road 1973 2,20 1.40 0.12 0.08 1.60 1.20 0.09 0.07 4
Highway Off-Road 1973 0 0 0 0 0 0 0 0 0
Stony Road 1973 2.00 0.80 0.16 0.06 1.80 0.60 0.14 0,05 2
Stony Off-Road 1973  2.20 1.40 0,22 0.14 1.60 1.20 0.16 0.12 1
Sable Road 1973 8.40 4,00 0.41 0.19 6.80 3.20 0.33 | 0.16 5
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The plot data do indicate that, during the summer, caribou may
use areas near the road more intensively than watersheds with similar
habitat north of the road. Pairing all first-search observation peri-
ods for each set of paired plots (Appendix Table A2) and applying a
matched-pair t-test (Sokal and Rohlf 1969) reveals a significantly
Targer number of caribou observed per km2 in the Igloo Road Plot 1974
(£24.16, 0.01<P<0.02) and in the Highway Road Plot 1973 (t=2.78,
0.02<P<0.05) than in the corresponding backcountry plots. Other pairs
showed no sighificant differences. The unpaired Sable Road Plot 1973
had densities of caribou at least twice as great as any of the other
plots and appears to be a favored habitat. These data are consistent
with the fact that the road was built in the same east-west fault
valley utilized as the traditional major caribou migration route. This
distribution pattern increases the potential importance of human dis-
turbance along the park road to the caribou population. No plots were
placed in the higher valleys south of the road; this area may also be
heavily used by caribou.

Baskin (1974) felt that reindeer in eastern USSR pfefer to main-
tain a distance of at least one kilometer from man. Klein (1971)
reported that a herd of wild reindeer in Norway abandoned a section of
their rangé cut off.by a highway and a railroad, after several years
of crossing. He emphasized the possible importance of the cumulative
effects of more than one obstruction. In the present study, road
crossings by single and small bands of caribou were frequently ob-

served, but the large migrating bands moved west parallel to and south



n

of the road without crossing.

Although the study indicates that caribou are not, in general,
avoiding the area of the park road, the nature of the study provides
1ittle insight on what individual differences may occur. Dorrance et
qZ. (1975), during a te]emétric study of white-tailed deer (0Odocoileus
virginianus), found that one doe with a fawn nioved her home range over
a mile from a new source of human disturbance, while other deer in the
area did not change their home ranges. During the intensive caribou
observations in late July and August 1974, I learned to identify cer-
tain individual caribou using characteristics of antler form, size,
coat condition and color, scars, etc. I sighted certain individuals
repeatedly in view of the road, including a young bull sighted over a

period of 12 days, an adult bull for a period of 5 days, and four

33

single cows for 6 days, 6 days, 8 days and 10 days. These are minimum ’

periods, as the intensive observations covered only a short section of
the road over only a three week period, and it required time to learn
to recognize individuals. These observations show that at least some
individual caribou remain in the vicinity or return to the vicinity of
the road over a period of days or weeks and do not simply move quickly

through the area. Bergerud (1974) reported that several individually

recognizable caribou bulls in Newfoundland exhibited restricted home

ranges during the fly season in July and August.
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Reaction Distances

The shutt]e—tour data relating the disturbance reactions of cari-
bou to their distance from the disturbance appears in Table 6 and Fig-
ure 6. The percentage of caribou showing visible reactions to buses
and- visitors, and the ratio of strong to mild reactions, decrease with
distance from the road. A G-test (Sokal and Rohlf 1969) performed on
the number of caribou in each known reactfon class at 100 m intervals
from the road up to 500 m shows that the pattern is significant
(6=197.2, P<0.005), i.e. there is a relationship between di;£ance from
road and reaction. The behavior of 9% of the animals was classified in
the "unknown" class because of difficulties in interpreting the cause
of some behavior patterns. Animals classified with unknown reactions
were excluded when calculating reaction percentages. Sixty-one percent
of the caribou within 100 m of the road exhibited some visible reaction
to bus-related human activities, 41% exhibited strong reactions. Be-
yond 400 m from the road, less than 10% of the caribou gave visible
reactions to road-related disturbances.

Mild reactions were underestimated by the shuttle-tour technique.
Table 7 and Figure 7 compare the distance~reaction data generated from
the shuttle-tour trips and from the intensive observations. Calves
vwere excluded in this comparison. Their reactions differed from older
animals and the percentage of ca]f observations was greater during the

intensive observations than during the shuttle-tour observations.

Chi-squared tests show significant differences in the distribution of

reaction strengths (none:mild:strong) for the two techniques for the
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Table 6. Reactions of caribou, observed at varying distances from the road during shuttle-tour trips, to the bus and
visitors; percent of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.
DISTANCE KNOWN REACTIONS OF CARIBOU TO BUS AND VISITORS TOTAL TOTAL OBSERVATIONS
FROM KNOWN KNOWN AND UNKNOWN
?O?D NONE MILD STRONG REACTIONS REACTIONS
m
: % Grand % Grand
Percent Percent Percent Percent Percent Percent Number Number  Number Number Total Total
Animals  Groups Animals  Groups Animals  Groups Animals  Groups Animals Groups Animals  Groups
0-25 11 16 32 26 57 58 38 19 42 21 4 6
0-100 39 42 19 25 1 34 217 97 243 104 21 30
0 0 0 46 36 54 64 24 n 26 1 2 3
1-25 28 33 7 n 64 56 14 9 16 11 1 3
26-50 32 44 25 24 43 32 56 25 60 26 5 8
51-75 52 39 39 50 10 N 3 18 33 18 3 5
76-100 50 56 4 1 46 33 92 36 - 108 40 9 12
101-200 67 77 21 13 12 n 226 Al 235 78 20 23
201-300 85 80 10 13 5 7 165 45 168 47 14 14
301-400 83 86 " 7 6 105 28° 137 32 12 9
401-500 93 90 7 10 0 0 121 21 124 23 11 7
501-750 100 100 0 0 0 0 119 23 125 25 n -7
751-1000 97 92 0 0 3 8 3 12 55 17 5 5
>1000 100 100 0 0 0 0 92 16 92 16 8 5
_ TOTAL 76 72 12 14 12 15 1076 313 1179 342

the group reacted differently.

* Note: "“Groups" may total over 100%, since some groups were counted under more than one reaction class when various animals in
Raw numbers for animals and groups are presented in Appendix Table A13.
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Figure 6. Reactions of caribou, observed at varying distances from
the road during shuttle-tour trips, to the bus and visitors,
1973-1974, Mount McKinley National Park, Alaska.



Table 7. Reactions of caribou, at varying distances from the road, to traffic and visitors, as
observed during shuttle-tour trips and during intensive observations, calves excluded,
1973-1974, Mount McKinley National Park, Alaska.

e i R . v P » N . - 7—
S A vtn N S v B B R N Gt A e B (e B s B At B G B S L O e

DISTANCE REACTION OF CARIBOU TO TRAFFIC AND VISITORS | TOTAL

FROM ROAD NUMBER
- (m) NONE MILD STRONG ' ANIMALS
Number (Percent Number (Percent Number (Percent
Animals Animals) Animals Animals) Animals Animals)

SHUTTLE-TOUR

OBSERVATIONS .

0-100 83 (39) 42 (20) 89 . (42) 214

101-200 151 (67) 47 (21) 26 (12) 224

201-400 222 (86) 23 (9) 13 (5) 258

>401 348 (97) 8 (2) 1 - (<1) 357
TOTAL 804 120 129 . 1053

INTENSIVE

OBSERVATIONS

0-100 7 (8) 30 (35) 48 (56) 85

101-200 77 (44) 85 (48) 15 : (8) 177

201-400 347 (73) 115 (24) 14 (3) 476

>401 216 (95) 12 (5) - 0 (0) 228
TOTAL 647 242 ' 77 966

L€

/'*«—-\



()

~
\

. “
! . 3 0 | ; ) i

e

3

5 ™ 0

C.=

- N=357

1001 Shuttle-Tour Observations =
N=258
80
N=224
M
60}
Reaction
N=214 (O None
: B strong
20} B
7))
©
E
2 0 &
'S 1001 ntensive Observations N=__228
b=
3
5 8of N=476
Q. [
60 N=85
N=177
sof H [
20F I+
0 r = £ 3 =
0-i00 101-200 20!-400 >400

Distance from Road (m)

Figure 7. Reactions of caribou, excluding calves, to traffic and
visitors; comparison of shuttle-tour observations and
intensive observations, 1973-1974, Mount McKinley National
Park, Alaska. ‘
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distance classes 0-100 m (¥°=28.00, P<0.005), 101-200 m (x°=32.86,
P<0.005), and 201-400 m (X°=26.41, P<0.005). No significant differ-
ence at the P=0.05 level was found beyond 400 m. The difference
results chiefly from a greater percentage of mild reactions observed
during the intensive observations than during shuttle-tour observa-
tions. During intensive observations, I frequently observed caribou
become alert to a vehicle when it first came into view at a grgat
distance, then return to their former activities and give no other
visible reaction when the vehicle reached the closest point to the
animals. Such a reaction often would not be seen by an observer on
a bus. During the intensive observations, no caribou were observed
to note a vehicle in the distance and then purposely move out of view
before the vehicle approached close enough for the animal to be ob-
served from it. Strong reactions were probably not greatly underesti-
mated. Differences in the percentages of strong reactions determined
frqm the two techniques may relate to the fact that the intensive
observations include reactions to private and NPS vehic]és as well as
to the public buses. A discussion of possible reaction differences
to various types of vehicles appears later.

Quantification of caribou disturbance behavior has been attempted

in other studies, chiefly in relation to caribou reactions to aircraft.

Klein (1974) reported percentages of mild and strong reactions shown

by caribou in response to small airplane overflights that are very
similar, at comparable distances, to the intensive observation data

from my study. He defined a strong reaction as a fast trot, run, or
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panic reaction. Overflights below 200 ft (60 m) caused 60% strong
reactions and 33% mild reactions. These percentages were 13% and 49%,
respective]},;for overflights above 500 ft (150 m). Calef and Lortie
(1973) found caribou responding to aircraft by 1o§omotion only for
over%Tights at 400 ft (122 m) or below and.exhibiting panic reactions
only for overflights at 200 ft (60 m) or lower. However, McCourt et
al. (1974) and McCourt and Horstman (1974) recorded some caribou move-
ment responses to small aircraft even for overflights above 1000 ft
(300 m). They reported thresholds for 50% mild responses (significant
interruption of activity or trotting) and 50% strong responses (running
flight) for airplane overflights at 500 ft (150 m) and 200 ft (60 m),
respectively, and for helicopter overflights at 500 ft (150 m) and

300 ft (90 m), respectively. Geist (1975) provides a critique of the
methods and results of these aircraft disturbance studies,

Kelsall (1957) has suggested 100 yd (90 m) as a "typical" f]ushing
distance for caribou in response to the presence of a man, although he,
de Vos (1960), and Lent (1964) all recognize great variability in
flushing distances, citing instances of a few meters to 1 mi (1.5 km).
In a more detailed analysis, Bergerud (1974) calculated distances
during the spring of 107 + 12 m to alert and 81 + 11 m to flush for
cows without calves, and 181 + 54 m to alert and 164 + 11 m to flush

for bands of cows and calves.

Disturbance Freguencies

A high percentage of caribou within 200 m of the road reacted to

40
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road-related human activities (Table 7). This fact cqmbined‘with the
frequency of traffic (Figs. 4-5) indicates a high degree of interaétion
of these caribou with the traffic. During the intensive observations,
caribou within 200 m of the road averaged 4.5 mild reactions, and 2.5
strong reactions per hour from 0800'through 1700 hours, with a decrease
during night hours. (Note: The diel traffic pattern differs somewhat
in the Toklat River to Eielson Visitor Center section of the road, where
the intensive observations were made, from the Igloo-Sable Pass section,
where the-data for Fig. 5 were collected.) Thomson (1§73) détermined
that wild reindeer activity in Norway was interrupted once every four
hours by disturbing stimuli, half of which were human disturbances.’
Non-human disturbances occurred once every eight hours and involved
eagles, ravens, gulls and foxes. Wolves and bears were notably absent
from his study area. In the Tanana Hills, A]aska; Curatolo (1975)7
noted a June to October average of one disturbance to caribou from
wolves or bears each 20 hours,‘and a total non-human disturbance rate

of one disturbance per 11 hours from wolves, bears, eagles, and ravens.
Most of his observations were made during the day-time hours; These
studies indicate that the interruptions of caribou activity caused by
traffic on the park road are much more frequent than natural inter-

ruptions, in the absence of human activities.

Relationship of Reaction to Type of Disturbance

During the shuttle-tour observation trips the bds stopped for 80%

of the caribou sighted, people got out of the bus for 16% of the animals,
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and visitors walked off the road toward 4% of the caribou. For caribou
within 200 m of the road these percentages were 88%, 15%, and 3%, res-

pectively (Table 8). A chi-squared test on the differences in the fre-

- quency pattern of passing-stopping-people getting out for the various

types of buses revealed no significant difference between the 0700
shuttle and the 1500 shuttle, but did show a significant difference
(x?=45.76, P<0.005) between the shuttles and the 0400 tour. The tour
stopped for 93% of the caribou sighted while the shuttles stopped for
only 75%. There was no difference between shuttles and tours in the
frequency that people got off the bus.

Table 8 and Figure 8 present the shuttle-tour data relating the

reactions of caribou within 200 m of the road to the type of action of
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the bus and visitors (see also Appendix Table A23). Chi-squared analyses

of the reactions of animals within 200 m of the road showed no signifi-
cant differences in the reaction frequency patterns (none:mild:strong)
for buses passing without stopping and buses stopping, without people

2_8.97,

getting out. Significantly different reaction patterns (X
0.01<P<0.025) did occur between buses stopping, without people getting
out and with people getting out. The Tatter action caused an increase
from 26% to 41% in animals exhibiting strong reactions. The sample
size of situations when people got out of the bus and moved off the
foad toward caribou within 200 m was too small to warrant statistical
analysis, but this action usually precipitated a strong response from

the caribou (Table 8).

There is some evidence that loud noises increased the percentage
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Table 8. Reactions of caribou, observed within 200 m of the road during shuttle-tour trips, to various actions of the buskand

visitors; percent of animals and groups, 1973-1974, Mount McKinley National Park. o
ACTION OF BUS KNOWN REACTIONS OF CARIBOU TOTAL TOTAL OBSERVATIONS
AND VISITORS KNOWN KNOWN AND UNKNOWN
NONE MILD STRONG REACTIONS REACTIONS
» _ % Grand % Grand
Percent Percent Percent Percent '~ Percent Percent Number Number  Number Number Total Total
Animals Groups Animals  Groups Animals  Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 61 71 21 24 18 6 33 17 36 18 8 10
Pass <15 mph 71 50 24 33 6 17 17 6 19 6 . 4 3
Stop, people 54 59 22 18 24 24 290 11 314 - 122 66 67
remain on

bus, quiet ) ~
Stop,people 35 36 24 21 49 43 37 14 39 14 8 -8
remain on

bus, noisy v ’
Stop, people 62 57 - 7 21 3 28 45 14 49 15 10. 8
off bus on : Co

road, quiet

Stop, people 83 67 0 0 17 33 6 3 6 3 1 2
off bus on .

road, noisy
Stop, people 0 0 25 50 75 50 12 2 12 2 2 1
walk off - .
road, quiet
Stop, people 0 0 0 0 100 100 3 1 3 1 <1 <1
walk off

road, noisy
TOTAL 53 57 20 20 27 25 443 168 478 182

Note: "Groups" may total over 100%, since some groups were counted under more than one reaction class when various animals in the
group reacted differently. Raw numbers for animals and groups ‘are presented in Appendix Table Al6.

e
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Reocﬁon.
O None
= A wmild
Strong
N=40
— N=327
N . N=66
N=37 B
Visitors Remain On Bus Off Bus
( Quiet) (Noisy) (All Actions)
Bus Passes Bus Stops

Reactions of caribou, observed within 200 m of the road
during shuttle-tour trips, to various actions of the bus
and visitors, 1973-1974, Mount McKinley National Park,
Alaska.
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and strength of reactions (Table 8). A chi-squared ana]ysis'of the
reactions of caribou within 200 m of the road exposed to a bus stopping,
with the people remaining in the bus and quiet, compared with those
exposed to a bus stopping, with people remaining in the bus but making
loud noises, showed significant differences (X2=6.43, 0.025<P<0,05),
although the latter action occurred during only 8% of the sightings,
involving 8% of the animals. On 14 occasions the bus stopped and loud
noises were generated by whistling, shouting, honking, banéing the side
of the bus, or screeching air brakes, while the people remained on the
bus. These actions increased strong reactions from 24% to 43%. Occasion-
ally, loud noises were accidental, but most often they were purposely
generated to attract the animal's attention for photographic purposes.

During the 41 hours of intensive observations, I observed visitors
getting out of their vehicles and remaining on the road four times from
196 buses, and four times from 117 private vehicles. People moved off
the road toward caribou twice from the buses and twice from the private
vehicles. In all cases when visitors moved off the road they approached
the animais until they reacted strongly., The sample sizes are too small
to be conclusive, but if one considers the numbers of visitors carried
by each private vehicle and by each bus, on a per visitor basis, dis-
turbances are greater from private vehicles. The actions of visitors
riding public buses may be inhibited by the presence of other visitors
and the bus driver. Some drivers actively gttempt to control the ac-
tions of their passengers to minimize disturbances to animals;

The response of an animal to various types of disturbance depends
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partly 6h the evolutionary development of its senses. Smell is the
most discerning sense in caribou (Bergerud 1974, Kelsall 1968), and they

often depend on smell to warn them of danger (0. J. Murie 1935), Moving

~ objects are often investigated to receive their scent (Bergerud 1974).

This behavior was frequently observed when:visitors got out of their
vehicles, especially when they walked off the road. Sight in caribou

has evolved to perceive movement well, but they seem to have poor sensi-
tivity to color, form, and recognition of motionless objects (Bergerud
1974, Harper 1955, Kelsall 1968). The alert response of caribou to
vehicles at a great distance probably results from the perception of

an unidentified movement. After a vehicle was recognized éome caribou

no longer responded to it. Hearing is reported to have little effect

as a danger signal, except when combined with visual stimuli (Bergerud
1974, Ericson 1972, 0. J., Murie 1935). Caribou in large groups are sur-
rounded by the noises generated by other caribou (Lent 1964, 0. J; Murie
1935), and Lent (1964) considered single caribou to bé more responsive to
noise than those in large groups. McCourt et al. (1974) reported that
caribou avoid the intense noise of a simulated gas compressor station

by only a distance of 300 m, and show little behavioral response to the
sound béyond this distance. Ericson (1972) found a semi-domestic rein-
deer herd habituated to the common sounds of shouts, motors, and trains,
but the animals exhibited a learned avoidance response to the sound of a
snowmachine used by men capturing calves. On a few occasions during the
intensive observations, I observed caribou that were out of view of the

road noting traffic sounds and moving to a ridge crest to view the road.
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A similar response to noise is reported by de Vos (1960).

Relationship of Reaction to Group Size

The shuttle-tour data indicate a relationship between responsive-
ness and group size for caribou within 200 m of the road (Table 9).
Chi-squared.tests revealed no significant differences in reactions
between groups of one and two, or between groups of two and three to
five. A comparison of animals in groups of one to five with groups
of six to ten reveals a significant difference (X2=15.80, P<0,005) in
reaction patterns. The frequency of strong reactions was greater in
the larger groups. Groups larger than ten were too few to analyze.
Both Klein (1974) and McCourt and Horstman (1974) found increases in
the frequency and intensity of reactions of caribou to aircraft over-
flights with increased group size. These resuits may relate to social
facilitation of reactions. The more sensitive individuals in a group
could stimulate responses in the other members of the group.

The relationship seems to reverse in large herds. Banfield (1954),
de Vos (1960), Harper (1955), Jakimchak et aZ. (1974), Kelsall (1957),
Lent (1964), 0. J. Murie (1935), Symington (1965) and Thomson (1973) all

’reported decreased responsiveness of large herds to disturbances. Many

disturbing stimuli may not be perceived by the majority of animals in

a large herd, and disturbed individuals may be calmed by the lack of
response by other herd members (Lent 1964), Child (1973) found caribou
crossing success of a simlulated pipe]ine to decreasé with increased

group size and felt that animals in small groups were more investigative.
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Table 9. Reactions of caribou, observed during shuttle-tour trips within 200 m of the road, in various size groups to the bus and
visitors, 1973-1974, Mount McKinley National Park, Alaska.

GROUP . REACTION OF CARIBOU TO BUS ANU VISITORS TOTAL
SIZE

NONE MILD STRONG

Number  (Percent HNumber (Percent Number (Percent Number (Percent Number (Percent Number (Percent Number Number
Animals Animals) Groups Groups) Animals Animals) Groups Groups) Animals Animals) Groups Groups) Animals Groups

1 45 (56) 45 (56) 17 (21) 17 (21) 19 (23) 19 (23) 81 81
2 40 (64) 20 (64) 6 (10) 3 (10) 16 (26) ‘ 8 (26) 62 3
3-5 85 (62) 23 (62) 26 (19) 10 (27) 26 (19) 8 (22) 137 37
6-10 52 (48) 7 (47) 12 () 2 (13) a5 (41) 6 (40) 109 15
TOTAL 222 95 61 32 106 4 389 164

Note: Some groups are counted under more than one reaction class if various animals in the group exhibited different types of
reactions. Thus, the number of groups entered under the different reaction classes may total more than the actual total
nurber of groups given and percents for groups may total over 100%. :

8Y
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Refationship of Reaction to Age and Sex

Both the shuttle-tour and intensive observations show increased
frequencies and strengths of reactions for calves compared with adults.
A11 animals older than calves are considered "adults" because of the
inconsistent identification.of yearlings, :Too few calves were observed
during shuttle-tour trips to provide a statistically useful sample,
Table 10 contains the relevant datg from the intensive observations,
which involved many observations of only a few individual calves. The
reaction pattern (none:mild:strong) for calves is significantly differ-
ent from those for adults in all distance classes with an adequate num-
ber of calf observations, Z.e. 101-200 m (X2=12.29, P<0.005).and 201-400
m (X2=28.72, P<0.005). The calves observed were already six to twelve
weeks old and often acted independently of the cows. It was often im-
possible to determine which cow was the dam of a calf, a problem also
noted by Pruitt (1960). The calves often watched vehicles or people,
even at relatively great distances (400-600 m), and followed moving
objects with theif eyes. On occasion, calves noted vehicles or visitors
and trotted or ran é]oser to a cow or cows, even when the cows gave no
visible response. This type of behavior in calves has also been noted
by Ca]éf and Lortie (1973), Espmark (]972), and Klein (1974). Lent
(1964) describes cow-calf disturbance behavior in detail.

‘The data from this study did not show any differences in reaction
patterns related to sex. In almost half the observations sex was not
determined. 'Also, observations of cows with young calves were limited.

Several authors give evidence that females, especially those with young
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Table 10. Reactions of adult and calf caribou, observed during intensive observations,
to vehicles and visitors, 1974, Mount McKinley National Park, Alaska.

DISTANCE REACTION OF CARIBOU TO VEHICLES AND VISITORS .' TOTAL
FROM ROAD : : NUMBER
(m) NONE MILD ‘ STRONG ANIMALS
Number (Percent Number (Percent Number (Percent
Animals Animals) Animals Animals) Animals Animals)
ADULT
0-100 7 (8) 30 (35) 48 (56) 85
101-200 77 (44) 85 (48) 15 (8) 177
201-400 347 (73) 115 (24) 14 (3) 476
>400 216 (95) 12 (5) 0 (0) 228
Total 647 242 77 966
CALF
0-100 0 (=) 1 (=) 0 (=) 1
101-200 0 (0) 11 (65) 6 (35) 17
. 201-400 - 10 (29) 23 (68) 1 3 34
>400 35 (80) 9 (20) 0 (0) 44.
Total 45 44 7 96

0s
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vations, x°=28.62, P<0,005) and lying caribou (shuttle-tour, X2

calves, are more wary than males (Bergerud 1974, de Vos 1960, Dixon

1938, Erjcson 1972, Espmark 1972, Lent 1964, Thomson 1972). Ericson

(1972), working with semi-domestic reindeer, found that cows with calves
were the first to respond to disturbances. They initiated movement

away from disturbances, tra?e]ed furtherest, and stayed away longest.
Child (1973) reports that nursery bands and bands with female leaders
are the most investigative and most successful at crossiné a simulated
pipeline, perhaps because of greater directional motivation,

Along the Mount McKinley National Park road, I observed a few

individual caribou that were particularly unresponsive to human,acti—
vities. A1l these animals were large bulls in the latter half of the

summer. They allowed people to approach them to within 15-25 m without

showing a visible responsé or giving only a mild response. Dixon (1938)
and 0. J. Murie (1935) considered old bulls the least wary of caribou.

Thomson (1973) found rutting wild reindeer bulls least easily disturbed.

-Relationship of Reaction to Behavior Before Disturbance

Both shuttle-tour and intensive observations show a relationship

between the reactions of caribou within 200 m of the road to vehicles

and visitors and the animals' behavior before the disturbance (Table

11). There are no significant differences between the reactions of
feeding and lying caribou.

‘However, both techniques indicate a signi-

ficant increase in reactiveness in traveling caribou over hoth feeding

(for shuttle-tour observations, X2=123.83, P<0.005; for intensive obser-

=5,24,

51
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Table 11. Reactions of caribou, observed within 200 m of the road during shuttle-tour trips and
during intensive observations, as related to behavior before dlsturbance, 1973-1974,
Mount McKinley National Park, Alaska.

BEHAVIOR REACTION OF CARIBOU TO VEHICLES AND VISITORS TOTAL
BEFORE NUMBER
DISTURBANCE NONE MILD . STRONG ANIMALS
Number = (Percent Number (Percent Number (Percent
Animals Animals) Animals Animals) Animals Animals)

SHUTTLE-TOUR

OBSERVATIONS .
Feed 145 (82) 14 (8) 18 (10) 177
Feed- wa]k 14 (52) 5 (19) 8 (30) 27
Lie 53 (72) 13 (18) 8 (1 74
Stand b 16 (64) 2 (8) 7 (28) 25
Travel 0 (0) ‘ 36 (84) 7 (16) 43
Total 228 70 48 : o 346
INTENSIVE
OBSERVATIONS
Feed 43 (38; 47 41) 24 (2]3 114
Feed-walk® 2 (6 26 74) 7 (20 35
Lie 34 (43) 36 (46) 9 (11) 79
Stand b 2 (29) : 3 (43) 2 (29) 7
Travel 3 (1) 4 (15) 20 (74) 27
Total 84 116 62 262

a Feeding whi]e traveling at a walk.

b Movement at a walk, trot, or run.

25
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0.05<P<0,1; intensive, X2=39.81, P<0.005). The "behavior before dis-
turbance" was determined during shuttle-tour trips only when the ani-
mals were sighted before reacting to the bus, thus the behavior before
disturbance was often unknown for the more sensitive animals. This fact
may explain differehces between the results of the two techniques.
During the 1htensive observations the behavior before disturbance was
usually known. During these observations I felt that caribou moving

and milling around (classified under "traveling") within 200 m of the
road were often exhibiting this behavior as a prolonged reaction to
recent prior disturbances, which may explain the increased reactiveness
of these animals. More discussion of this factor appears in the follow-
ing section on activity patterns. Many of the animals lying for long
periods within 200 m of the road may have been habituated individuals.
McCourt et al. (1974) reported that feeding and lying caribou bands were
most reactive to aircraft, with lying animals showing the strongest re-
actions. Unlike my study, most of the traveling animals encountered
during the study by McCourt et aZ. (1974) were in large migrating herds
and had not been subjected to frequently repeated disturbances. Klein
(1974) also found the reactions of caribou to aircraft to be dependent
on the behavior before disturbance; lying groups were slightly more re-
active than feeding groups and travé]ing groups showed fewer total re-

actions but more strong reactions.

Relationship of Reaction to Time and Season

Data from this study did not reveal any reaction diffekences related
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to time of day. The literature also gives Tittle insight into this
factor. However, road crossings by caribou may be more frequent during
times of low traffic frequency. During five days of caribou census
trips between the Toklat River and Eielson Visitor Center, repeated

at 0600, 1000, 1400, 1800 aﬁd 2100 hours each day, 74% (20 animals,

in 4 groups) of all caribou observed crossing the road were sighted
during the 0600 hour trips and 22% (6 animals, in 2 groups) during

the 2100 hour trips. Bergerud (1974) states that caribou usually
cross the trans-Canada highway early in the morning whén trafffc is
light. These observations could be related either to a preference

for crossing when traffic is light or to a greater amount of traveling
during the night or early morning.

My study included only a short part of the yearly cycle, excluding
late fall, the entire winter and early spring. The shuttle-tour data
for caribou within 200 m of the road do show some changes in reactive
patterns through the summer (Table 12). The data from the summer were
divided into four four-week periods from May 26 to September 15. For
the 1973 shuttle-tour data chi-squared tests showed no significant
differences in reaction patterns for the three four-week periods from
June 23 to September’15. There is a significant difference (X2=15°22,
P<0.005) between the caribou reaction patterns exhibited from May 26 to
June 22 as compared to June 23 to September 15; a greater percentage of
the caribou reacted to road-related disturbances the first four weeks
of the tourist season. A similar decline in reactiveness occurred in

1974, but too few caribou were Qbserved early in the season to provide
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Table 12. Seasonal changes in reactions of caribou, observed within 200 m of the road during
shuttle-tour trips, to the bus and visitors, Mount McKinley National Park, Alaska.

DATE REACTION OF CARIBUU TO TRAFFIC AWD VISITOURS TOTAL
PERIOD - NUMBER
NONE MILD STRONG ANIMALS
Humber (Percent Number (Percent Number (Percent
Animals Animals) Animals Animals) Animals Animals)
1973 v
May 26-dJdune 22 42 (31) 45 (33) 50 (36) 137
June 23-Sept. 15 55 (54) 25 (25) 21 (21) 101
Total 97 , 70 71 238
1974
May 26-Jdune 22 9 (47) 2 (10) 8 (42) 19
June 23-Sept 15 129 (69) 17 (9) 40 (22) 1486
Total 138 19 48 205

69
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a stati;tically meaningful sample, A decrease in reactiveness through
the tourist season may be caused by increased habituation in the cari-
bou, an inc%easing percentage of old bulls ambng the caribou near the
road, and the onset of the fly season. Kelsall (1957), Klein (1974),
and Lent (1964) reported a reduced sensitivity to disturbance in cari-
bou in mid-summer when fly harassment was great. At this time thé
animals are often in poor condition (Zhigunov 1961), and disturbances
are a further drain on their already stressed condition., Other sea-
sonal changes in responsiveness reported in the literature include
increased responsiveness to disturbancg during winter and during

calving (Lent 1964, Thomson 1972).

Relationship of Reaction to Weather and Habitat

Lent (1964) found differences in disturbance behavior related to
weather conditions, with caribou showing the most sensitivity in wind
and storms. Freuchen and Sa1omonsen (1958) observed the same relation-
ship in reindeef. McCullough (1969) reported increased responses of el
to vehicles in windy weather, but found no relationship to humidity.
Darling (1937), however, attributed changes in irritability of red deer

(Cervus elaphus) to changes in humidity and barometric pressure, and

56
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suggested that this resulted from the fact that a warm, moist atmosphere

is a better conductor of scent,
Habitat may affect disturbance behavior. Calef and Lortie (1973)

found caribou in timber to be more reactive than those in the open.

Henshaw (1970) states that caribou show alarm, and hesitate when passing
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through thick vegetation, De Bock and Surrendi (1974, cited in Geist
1975) found that caribou approach the Dempster Highway in the Yukon

more readily on the open tundra than in the taiga. The increased wari-

- ness in closed vegetation may result from the decreased visibility and

resultant reduced possib111ties for the perception of predators.

Effects of Disturbance on Activity Pattern

Table 13 presents a summary of the activities of caribou observed
from the road. The shuttle-tour data are complicated by the fact that
the observer could not always determine~the behavior beforg disﬁurbance.
If traveling animals are more sensitive and less often observed before
reacting, as discussed earlier, this fact may reduce the number of ani-
mals recorded as traveling before disturbance within 200 m of the road.
The shuttle-tour data also include observations from throughout the sum-
mer, including frequent sightings of small migrating bands during June
and July. These migrating bahds were usually over 200 m from the road
and thus increased the percentage of animals recorded as traveling in
this distance class. The intensive observations were made on temporary
residents and did not include groups migrating at the time observations
were being made. The 1nten§1ve observations were also continuous rather
than point observations 1ike the shuttle-tour data. The nature of the
intensive observation data make them more suitable for comparing the
activities of animals at varying distances from the road. A chi-squared

2

test on these data reveal a significant difference (X >500;O, P<0.005)

between the activities of caribou within 200 m of the road and those
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Table 13. Behavior of caribou observed during shuttle-tour trips and intensive oLservations, number of animals exiibiting given "initial"

behavior when first sighted during shuttle-tour trips and caribou-minutes of given behavior during intensive observations,

1973-1974, Hount McKinley Hational Park, Alaska.

DISTANCE BEHAVIUR OF CARIBOU TOTAL
FROM KOAD 3 b
(=) FEED FEED-WALK LIE STAND TRAVEL OTHER
SHUTTLE-TOUR  Number  (Percent Nurber (Percent lumber (Percent lumber (Percent Jwmber (Percent Wumber (Percent .unoer
QESERVATIONS  Animals Animals) Animals Animals) Animals Anirals) Animals Animals) - Aninals Animals) Animals Anirals) Anicals
0-200 167 (50) 1 (10) 74 (20) 25 (7) 4y (13) 0 ()] 373
>200 2N (45) 18 (3) 177 (29) 20 (3) 122 (20) 1 (<1) 60y
Total 458 57 251 45 170 1 9a1
INTENSIVE Nurber® (Percent Nurber (Percent Number (Percent Humber (Percent Nuaber (Percent Number (ﬁercent Nurper
OBSERVATIONS  Minutes Minutes) Minutes Minutes) Minutes Minutes) Minutes Minutes) Minutes Minutes) Minutes Minutes) Hinutes
0-200 1099 (39) 24 (8) 761 (27) 37 (1) . 686 (24) 3 (<1} 2827
>200 3569 (56} 421 (6) 1532 (22) 496 (7) 605 (8) 24 (<1) 7047
Total 5068 662 2293 533 1291 27 95674

a feeding while traveling at a walk,

b

Movement at a walk, trot, or run.

€ One caribou exhibiting given behavior for one minute.

89
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beyond this distance. Within 200 m of the road, there is an‘increase

in traveling at the expehse of feeding, This increase seemed to be due
to the frequent disturbances from vehicles and visitors. Thomson (1973)
discovered a severe a1teration of the activity pattern of wild reindeer
during a period of intensive hunting; lying and grazing decreased and
traveling increased compared to the same season without hunting.

The general activity patterns indicated by this study (Table 13)
are similar to those reported by other workers. Curatolo (1975) deter-
mined the general activity pattern for caribou in interior Alaska during
post-calving as approximately 53% feeding, 27% lying, 4% standing, and
17% traveling, and during August dispersal, 42%, 17%, 23%, and 19%,
respectively. (Note: These figures were estimated from a graph in

Curatolo 1975).

Behavior Patterns Related to Disturbance

Several distinct behavior patterns are associated with disturbance
reactions in caribou. Detailed descriptions and discussions of some of
these behaviors appear in Lent (1964) and Pruitt (1960). The maximum
behavioral reactions of caribou observed in my study are summarized in
Table 14, The behavior of caribou "watching" vehicles or people varied
from a casual glance through an alert stance to an alarm pose. Caribou
that were lying and chewing cuds were often observed temporarily ceasing
cud chewing while watching traffic and visitors on the road. Caribou
showing any response to a vehicle or person‘usually oriented their ears

toward the disturbance, even if they did not look in thé direction of
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Table 14, Maximum behavioral reactions of caribou, observed during shuttle-tour and intensive observations, to vehiclies and
visitors, 1973-1974, Mount McKinley National Park, Alaska.

DISTANCE MAXIMUM REACTION OF CARIBOU TO VEHICLES AND VISITORS TOTAL
FROM ROAD . " NUMBER
{m) NONE WATCH WALK TROT RUN ANIMALS

Number {Percent Number (Percent Number (Percent Number {Percent Number (Percent
Animals Animals) Animals Aninals) Animals Animals)  Animals Animals) Animals - Animals)

SHUTTLE-TOUR

OBSERVATIONS
0-200 235 (53) 73 (16) 29 (7 57 (13) 49 (11) 443
>200 581 (92) 35 (6) 6 (1) 1 (<1) 10 S (2) 633
Total 816 108 35 ‘ 58 59 1076
INTENSIVE
OBSERVATIONS ‘, ,
0-200 84 (30) 120 (43) 8 (3) 47 an 21 (8) 280
>200 888 (84) 147 (13) 3 (<) 13 (1) 11 (1) 1062
Total 972 267 1 60 : 2 1342

09
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the disturbante. The alert stance is a "posture in which the animal
stares fixedly with its tail raised and head up" (Lent 1964). The
alarm pose includes the features of the alert stance, plus the extension
of "one hind leg out to the side in an exaggeration of the urination
pose" (Lent 1964), Urinatibn was at times observed in conjunction with
the alarm pose during my study. During the intensive observations, the
alarm pose preceded 45% of all strong reactions, and occurred during 1%
of the mild reactions. This posture was generally followed by movement
at either a trot or a run. However, trotting or runnihg from é distur-
bance was not always preceded by the alarm pose. Pruitt (1960) considers
the alarm pose to be a ritualized behavior and it apparently serves as a
social releaser, causing other caribou to becoﬁe alert, but not to flee
without further stimulus (Lent 1964), |

The excitation jump is another disturbance-related social releaser.
An animal exhibiting this behavior "raises on its hind Tegs suddenly,
turns while on its hind legs and usually flees, bounding once or twice
before settling into a trot" (Pruitt 1960). Dugmore (1913), Lent
(1964) and Pruitt (1960) all concluded that this action leaves a scent
from the interdigital gland on the ground at the point of occurrence
and proposed that‘the scent serves as an olfactory danger signal. Lent
(1964) found that caribou encountering such scent on a trail became
more alert or even avoided the location. Pruitt (1960) and 0. J. Murie
(1935) felt that adult bulls gave excitation jumps more frequently than
other groups, but any caribou may show the behavior, During the 41 hours

of intensive observations in my study, excitation jumps were observed on
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eight occasions. A total of 14 animals exhibited this behavior, including
two cows and three calves. On five of the occasions, vehicles or people

were within 50 m of the animals; on all occasions the disturbing object

- was within 300 m. The disturbances causing excitation jumps included:

1) vehicles passing without stopping on thrée occasions, 2) vehicles
stopping without people getting out on three occasions, 3) people out
on the road on one occasion, and 4) people off the road approaching the
animals on one occasion. Modified, incomplete jumps were exhibited by
an additional 14 individuals,

Locomotion in caribou, including the walk, trot, and run, is dis-
cussed by Skoog (1968). A walk or trot is generally used during migra-
tions, and a fast trot is used for fleeing over long distances. Because
6f their heavy pelage, caribou tire and overheat quickly when running.
0. J. Murie (1935) describes an instance in which a cow and a young
bull died of overheating when caused to run in fright during a capture .
attempt. Table 14 shows that 11% of the caribou within 200 m of the
road ran in response to disturbances during shuttle-tour trips, while
13% trotted. Such running and trotting, especially if répeated, affect
the energy budgeting of these animals (Geist 1975). Extended running
could affect their immediate health. Most caribou were observed to run
less than 100 m. Extended running was observed on a few occasions when
caribou, surprised on the road, chose to run down the road for up to
1.5 km in front of approaching vehicles. | |

Caribou exhibited investigative behavior during some disturbances.

The animals became very alert and approached or circled the disturbing



1 ]

] r——— I — P— ; —, ———
AR A [ D N A R

s B s B Ao

-

.

{w i ” t‘.‘ cend r1)

"

{ i
CR i

63

object, using a loose, high stepping trot. The animal may have been
attempting to receive a scent from an unidentified object that had been

sighted. During the intensive observations this behavior was observed

- on two occasions when caribou approached and circled buses at 3 to 50 m,

and 6n one occasion when two caribou approéched to within 40 m of people
who were off the road.

Sometimes caribou reacting to.a disturbance bunch together. This
behavior was observed on six occasions during the intensive observations,
Bunching has been reported for reindeer and caribou in response to dis-
turbances from aircraft, man, snowmobiles, and wolves (Child and Lent
1973, Chrisler 1956,.Curatolo 1975, de Vos 1960, Ericson 1972, Thomson
1973). On two occasions during the intensive observations calves were
observed to run up to cows.

Temporary leadership may occur during disturbing situations. This
was especially noticeable when bunched groups traveled away from a dis-
turbance or when a g}oup crossed the road. During some road crossings
one animal approached and crossed the road first, followed by the other
members of the group, often.in single file., Thomson (1973) noted tem-
porary leadership during 25% of disturbance reactions of wild reindeer,

Displacement activities, resulting from disturbance-related stress,
have seldom been reported for caribou, perhaps because of the difficulty
of recognizing such behavior. Klein (1974) felt that on a few occasions
"agonistic behavior was stimulated by aircraft disturbances;"

Caribou appear to cross the road fairly readily, but show caUtidn.

During 41 hours of intensive observations, road crossings were observed
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on 16 occasions, involving 63 animals. I observed the details of the
crossings for 53 animals. For all but nine of these animals a vehicle,
often mine, was in view at the time of the crossing., The animals seemed.
aware of the road as a discontinuity in their environment. Caution in
crossing was observed even when no vehicles were in view. On four
occasions crossings began as a deliberate approach movement 150-250 m
from the road, and, after the crossing, continued as a deliberate move-
ment away until the animals were 50-200 m from the road. The other
crossinas involved shorter movements, Most animals movedbét least

40 m away from the road after crossing if vehicles were present. .Of

the 53 caribou, the fastest gait used while créssing the road was a walk
for 26% of the animals, a trot for 64%, and a run for 10%. At times

the animals turned and‘moved along the road once they were on it. This
occurred on three of the 16 above occasions. 0On two other occasions

caribou exhibiting running behavior stimulated by fly harassment turned

_ when they came on the road and trotted or ran 20-30 m along the road

before Teaving on the same side, without crossing. On another three
occasions, caribou, faced with approaching vehicles while they were on

the road, trotted or ran along the road up to 1.5 km, with the vehicle
following, then ran off to the side from which they had come. These
instances were disrupted crossing attempts. Thus, the road at times
diverted the. direction of movement of anima1s that came upon 1t, so

that they moved along the road rather than directly across it. Caribou
harassed by flies, or frightened by approaching vehicles, may perceive the

road as a favorable running surface, smooth and unvegetated. However,
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extensive use of the road as a travel route by undisturbed caribou was
not observed. Banfield (1974) and McCourt et al. (1974) have found

that caribou in winter often divert their direction of travel to follow

- seismic line clearings, perhaps because of favorable snow conditions.

De Bock and Surrendi (1974, cited in Geist 1975) found that caribou
avoided crossing raised sections of the Dempster Highway, Yukon, prefer-
ring to cross where they could see across the road. Child (1973) found
a similar visual factor important in successful caribou crossings of a

simulated pipeline.

Summary and General Discussion

‘The park's caribou herd has declined markedly in numbers over
the last decade or more. By 1975, only about 1,000 animals remained
(Willard Troyer, pers. comm. 1975), However, small bands of 1-10 cari-
bou were frequently sighted from the road during my study. Caribou
were observed during 90% of the shuttle-tour trips. Larée migrating
bands of 50-800 animals were observed along the road for only about a
week in late June or early July each summer. Calves were rarely sight-
ed from the road except in the large migrating bands.

The park road follows the same east-west fault valley that has
been traditionally used as a travel route by caribou during the major
post-calving migration. Also, the plot data showed that significantly
more caribou use this valley as a summer range than valleys north of

the road. Thus, the road passes through an area that is of importance

- to the caribou during the summer and for this reason human disturbance
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along the road could adversely affect the herd.

| The'p]of data indicate fhat caribou, in general, did not avoid the ,
vicinity of the park road. Certain individuals may avoid the road, al-
though my data provide Tittle evidence for or against this possibility.
Occasionally, caribou responded to rebeated human disturbances by
moving out of view of the road. However, at least during August, some
individuals remained near the road, often in view of it, over a period
of at lTeast two weeks. If such temporary restricted home ranges include
the park road and result in repeated contact with traffic and tourists,
the restricted home ranges could result in habituation to human acti-
vities by individual caribou or, alternatively, in a build-up of stress
in these individuals. Individuals with temperaments favoring habituation
would be most Tikely to remain for extended periods in the vicinity of
the road. These individuals would be more frequently sighted by tourists
than exceedingly wary individuals. White et aZ. (1975) noted that resi-
dent caribou at Prudhoe Bay, Alaska appeared to habituate to traffic in
the area, while migratory animals did not. In McKinley Park avoidance
of the road may bé most prevalent in the Targe migrating bands. They
were observed to approach the road within 200 m only at night when
traffic levels were very Tow and were never observed to cross the road.

The responses of caribou to human disturbances.are influenced by

many variables, including distance from the disturbance, group size,
sex and age of the caribou, past experiences, time, season, and weather.
Although these and other variables have been analyzed separately, they

all interact to determine the response of an individual to a given
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situation at a given time,

Both this study and the Titerature indicate that caribou generally
react to disturbances only at relatively short distances during the
summer. My results show few strong responses beyond 200 m, and few
visible responses at all beyond 400-m (Table 6). Reportéd "typical"
flushing distances from a man on foot range from 100 yd (90 m) to 160 m
(Bergerud 1974, Kelsall 1957), Several authors (Harper 1955, 0. J.

Murie 1935, Tyrrell 1898) have commented on the "tameness" of caribou,
Bergerud (1974) proposed that caribou disturbance behavior evolved under
the major influences of open habitat, gregariousness, and predation by
wolves, He suggested that flight distances are related to the relative
speeds of caribou and wolves, and that caribou can afford to allow wolves
to approach in the open until predation intention movements are recognized.
A number of authors (Banfield 1954, Jakimchuk et aZ. 1974, A. Murie 1944)
commented on caribou showing T1ittle response to wolves moving 100 m away.
Such behavior may result from a balance of the danger and the advantages
of not expending large amounts of energy unnecessarily. .Bergerud (1974)
reported that one caribou herd that was reduced by human hunting to less
than 100 animals after wolves were exterminated from its range has since
developed flushing distances much greater than usual, possibly an adapta-
tion to human huntihg in the absence of wolves,

In Mount McKinley National Park, where wolves occur and hunting is
not permitted, short flushing distances could benefit both caribou and

visitors, If visitors learn not to exhibit "predation intention movements,"
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such as quick movements or direct approaches, they can observe caribou
at relatively close range without forcing the animals to abandon areas
with easy visitor access, such as along the park road.

The shuttle-tour buses stopped for 88% of the caribou sighted
within 200 m of the road and people got off the bus for 15% of the ani-
mals. Stopping, without people getting out did not significantly in-
crease the frequency or strengths of responses over passing withput
stopping. Producing Toud noises or getting out of the bus did signifi-
cantly increase the frequency and strength'of responses. The increased
response when Toud noises were produced by the bus and visitors may
have resulted from the unexpectedness of the noises, rather than to a
particular sensitivity to noises. Such noises occurred during only 8%
of the bus disturbances. Thomson (1972) reported that sudden, strange
sounds were particularly disturbing to wild reindeer. Both Lent (1964)
and de Vos (1960) noted caribou responding to gunshots 0.5 mi (1 km)
away. Geist (1971a) pointed out that animals strive to live in a pre-
dictable environment and that unexpected stimuli are disturbing.

The ability of animals to habituate to various stimuli may depend
on the evolutionary significance of those stimu]i; Animals may exhibit
a fixed response to stimuli of great importance in their predétor—prey
relationships (Bergerud 1974). Thomson (1972) found that the response
6f wild reindeer to various disturbances waned with repetition, but |
such habituation did not occur in the case of human scent; Strong re-
sponses to the direct approach of humans may persist because of its

similarity to stimuli from attacking wolves.
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Responsiveness of caribou to disturbances increased with increas-
ing group size for the small bands of 1-10 animals most frequ:ntly

sighted a]oﬁg the road. The literature indicates that responsiveness

Thomson 1973).

My data revealed that 6-12 week old calves were more sensitive to

human disturbances than adults. Some old bulls were found to be least

69

- 1is decreased in very large herds (de Vos 1960, Kelsall 1957, Lent 1964,

wary. Many authors have found cows with calves most sensitive (Bergerud

1974, de Vos 1960, Lent 1964) and old bulls least sensitive (0. J. Murie

1935, Thomson 1973) to disturbances. Bergerud (1974) suggested that the

evolutionary fitness of the female relates to the safety and survival of

her calf and thus to increased wariness, while the fitness of the male

relates to his size, condition, and attentiveness to females during rut.

The male especially must conserve and store energy to be successful
during the rut and to survive the following winter.

The responsiveness of the caribou decreased through the summer,
This decrease may have beenkassociated with habituation and/or the on-
set of the fly season. Lent (1964) and Thomson (1972) found increased
responsiveness of caribou and reindeer to disturbances during winter
and during calving., It is to the advantage of the McKinley caribou
herd that no road-related human disturbances occur during these two
annual critical periods. During winter the McKinley Park road is
closed. Most calving occurs in areas away from the road. However,
non-motorized winter recreation is increasing in the.park, along with

motorized (snowmobiles, etc.) recreation outside the park,
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Excitation jumps, a response to disturbance which leaves a scent
on the ground that serves as an olfactory danger signal, occurred fre-
quently. This behavior could cause additional stress, through olfactory
stimuli, in caribou using areas near the road.

The activity pattern of caribou within 200 m of the road was sng
nificantly altered, as compared with caribou at greater distances from
the road. Human disturbances increased the amount of time spent moving
about and decreased the time spent feeding. The frequency of activity
interruption caused by human disturbances for caribou Qithin 200 m of
the road, an average of 4.5 mild reactions and 2.5 strong reactions per
hour from 0800 through 1700 hours, is many times greater than the one
interruption every 8-11 hours from non-human disturbances noted by
Curatolo (1975) and Thomson (1973). What physiological stress this
frequency of disturbanée may cause in the caribou is not known. The
alteration of the activity pattern, with less feeding, and the frequent
activity interruptions may adversely affect the energy balance of the
caribou within 200 m of the road. These effects may remove the strip
of caribou range near the road from the amount of range available for
effective utilization. The possible importance of these effects are
magnifiéd by the data of White et aZ. (1975) which suggest that adult
caribou are able to obtain net energy for growth and fattening during
only a very short period each year. This period occurs during the sum-
mer.

Geist (1971a, 1971b, 1975) reviewed the effects.of disturbance on

caribou and reindeer and presented equations for calculating the energy
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demands of various levels of response to disturbance. Most df the
actual data come from experiences with reindeer reported in Zhigunov
(1961). Disturbances from herding, snowmobiles, and aircraft at times
resu]fed in loss in body weight, weakened animals with increased sus-
ceptibi]ity to disease, emphysema, absorption of embryos, and desertion

or trampling of calves.
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Moose (Alces alces)

Population History, Numbers, Composition, Distribution

No intensive studies have been conducted on McKinley Park's moose
population. Most of the available information has been collected in
conjunction with studies on wolves (Haber 1972a, 1972b, A. Murie 1944).
Haber (1972a) estimated the 1970 population of moose in the area north
of the Alaska Range and inside the park, between park headquarters and
the Teklanika-Shushana drainages, at 300 animals. He Be]ieves that the
numbers have remafned relatively stable for the last decade or more.

In an intensive aerial survey covering the entire park in October and
November 1974, Troyer (1974) counted 624 moose.

Moose were sighted on 91% of the shuttle-tour trips. Table 15
presents the total and averagé numbers sighted each vear. For all 70
trips an average of 5.9 moose in 3.8 groups were observed. The maximum
number observed on one trip was.25 animals. There appears to be a dif-
ference in the number of moose sighted depending on the type of bus,
which is probably related to the time of day. Trips on different bus
types were paired with no more than two days between trips of a pair
and matched-pair t-tests were run. The results showed significantly
more moose sighted on the 0400 tour than on the 1500 shuttle in 1974
(t=2.11, 0.01<P<0.05). The average number of moose seen on each trip
on the 0400 tour in 1974 was 7.9 animals, while on the 1500 shuttle
the average was 3.7 animals. In 1973, too few trips éeparated by no

more than two days were taken for statistical comparisons., Time of

72
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Table 15. Number of moose observed during shuttle-tour trips, Mount
McKinley Mational Park, Alaska.

YEAR  TOTAL NUMBER OF MOOSE AVERAGE NUMBER OF MOOSE AVERAGE NUMBER OF
OBSERVED OBSERVED EACH TRIP "DIFFERENT" MOOSE
OBSERVED EACH TRIP

Animals  Groups Animals  Groups Animals  Groups
1973 238 153 5.8 3.7 5.5 3.5
1974 174 114 6.0 3.9 5.8 3.8

TOTAL 412 267 5.9 3.8 5.6 3.7
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day seems to influence the number of moose sighted, with the early

morning being the best time. This may be related to the fact that

the moose frequent areas with dense vegetation and are most visible
when active. Weather-related visibility seems less important to the
numbers of moose sighted than to the numbers of caribou sighted,
also probably because they inhabit dense vegetation and can only be
sightéd at relatively short distances, regardiess of weather condi-
tions. The only seasonal trend in the numbhers of moose observed was
the aggregating of moose for the rut in the Savage River area in
September,

The sex and age distributions of the moose observed appear in

Table 16. The sex of 83% of the moose older than calves was determined,

giving a bull:cow ratio of 410:1002. The low numbers of bulls sighted

could be related to one or more of three factors: 1) an actual skew in
the sex ratio, 2) differential distribution and hahitat use by the two
sexes, or 3) more wariness in bulls than cows. During his 1974 aerial
moose survey Troyer (1974) divided the park into a number of survey
areas. For the érea of the park north of the Alaska Range between the
eastern boundary and Sable Pass he found a bull:cow ratio of 415:1009
(n=284). This area includes the section of the road where most of the
shuttle-tour moose observations were made. The identical ratios for
the two studies suggest an actual skew in this area. The number of
bulls is extremely low for an unhunted population, although R. L.
Peterson (1955) found that all reports he received from Alaska showed

sex ratios favoring females. Rausch (1959) reported a bull:cow ratio

74
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Table 16. Sex and age distributions of moose observed durinq
shuttle-tour trips, Mount McKinley National Park, Alaska.

1973 1974 TOTAL

Number  (Percent Number (Percent MNumber  (Percent
Animals Animals) Animals Animals) Animals Animals)

SEX
Males 40 (17) 40 (23) 80 ‘ (19)
Females 108 (45) 85 (49) 193 (47)
Unknown 90 (38) 49 (28) 139 (34)
Total 238 174 412
AGE.
Single Calves 27 (11) 2 (13) 49 (12)
- Twin Calves 24 (10) 8 ( 5) 32 ( 8)
Total Calves 51 (21) 30 (17) 81 (20)
Yearlings 11 (5) 12 (7) 23 ( 6)
Two-Year 01ds 3 (1) 2 (1) 5 (1)
Adults 154 (65) 124 (71) 278 (67)
Unknown 19 ( 8) 6 ( 3) 25 ( 6)

Total 238 174 - 412
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of 836:1002 in a lightly hunted Alaskan population, and ratios of
21-386:100? where more intensive hunting occurred. Reports from Katmai
National Monument, Alaska, for 1969-1972 give ratios of 79-943:1009
(McKnight 1975). The skewed sex ratio in the eastern part of Mount
McKinley National Park may have been caused partly by the severe win-
ter of 1970-1971. Haber (1972a) felt that bull mortality was particu-
larly high during that winter because of tﬁe poor posf—rut condition
in which bulls begin the winter. His counts showed bull:cow ratios in
the eastern part of the park of 624:1009 in October 1970 and 364:100°
in October 1971. It is also possible that the moose in the eastern
section of the park are subjected to some hunting. Winter ranges
extend outside the park (Haber 1972b) in areas easily accessible to
hunters. Troyer's (1974) counts in the park west of the East Fork
River-Sable Pass area, where the moose are infrequently exposed to
hunters, revealed a sex ratio of 1243:1002 (n=161). Bulls and cows
seem to be unevenly distributed through the park, at leaét in late
October and Hovember when Troyer made his surveys. LeResche (1966)
found segregation of the sexes by habitat in a moose population near
Palmer, Alaska; adult males occupied the hillsides more and valley
floors less than the cows. The.park road is generally low where it
passes through moose habitat, and this factor could affect the sex
ratio of the animals observed from the road.

An age c]ass'was determined for 95% of the moose sighted, giving
21% calves, 6% yearlings, and 73% two-year olds and older (Table 16).

These figures are probably not suitable for determining a calf:cow
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ratio, because cows were often not observed for a sufficient amount of
time to determine the number of calves present. Ca]Qes are born in
late May and early June (A. Murie 1944). Twinning is relatively fre-
quent in this area (my observations, A. Murie 1944). Moose are rela-
tively long-lived. Bulls reach their prime from 6-10 years of age
(Peterson 1955). Maximum ages are near 18-22 years (Houston 1968,

R. L. Peterson 1955).

Table 17 shows the group sizes for moose observed during the
shuttle-tour trips. Group sizes ranged from 1-8 indiVidua]s;.77% of
the animals were solitary or in pairs. Except for cow-calf and rutting
associations, moose are a relatively solitary ungulate. Even animals
that appear to be in "groups" may be acting independently, being in
close association only because of the presence of a favored resource
(Denniston 1956, de Vos 1958, Geist 1963, Houston 1974, R. L. Peterson
1955).

0f the moose observed, 94% were sighted along the first 60 km of
the road, between Riley Campground and Tattler Creek. Moose occurred
all along this section of road. Further along the road, as far as
Eielson Visitor Center, there are few patches of suitable habitat. Of
the moose sighted, 48% were in open spruce-dwarf shrub habitat, 16% in
spruce or hixed spruce and Populus woods, 18% in dwarf shrub habitat,
14% in tall wi]fow stands, 2% on gravel bars, and 1% out on alpine

tundra,
I learned to individually identify only three moose, one bull with

a deformed antler and one cow with a calf. These animals were observed



Table 17. Sizes of moose groups observed during shuttle-tour trips, Mount McKinley
National Park, Alaska.

MOOSE ' GROUPS ANIMALS
GROUP
SIZE Total Total
: 1973 1974 1973-1974 1973 1974 1973-1974
(% of (% of (% of (% of (% of (% of
No. Total) No. Total) No. Total) MNo. Total) No. Total) No. Total)
1 90  (59) 70 (61) 160 (60) 90  (38) 70 (40) 160  (39)
2 43 (28) 34 (30) 77 (29) 86 (36) 68  (39) 154  (38)
3 18 (12) 8 ( 7) 26 (10) 54 (23) 24 (14) 78 (19)
4 2 (1) 1T (1) 3 (1) 8 (3) 4 (2) 12 (3)
'8 0 (0) 1 (1) 1 (<1) 0 (0) 8 (4) 8 (2)

- TOTAL 153 114 267 238 174 412

8L
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throughout the summer of 1973, all remaining in restricted areas of a
few ki]ometers along the road. A. Murie (1944) noted a cow with two
calves in the park that remained one entire summer along one 10 km sec-
tion of the road. A. Murie (1961) reported on three bulls that re- |
mained together through the summer in an area 3 km across. LeResche
(1974) reviewed the literature on movements and home range size for
North American moose, including Alaska, and concluded that seasonal

2, that cows with calves

home ranges are seldom larger than 5-10 km
have the smallest seasonal home ranges, and that yearlings and rutting
bulls wander most widely. Individuals often return to the same sea-

sonal ranges in successive years (Houston 1974, LeResche 1974).

Human Disturbance

General Avoidance

Table 18 summarizes the data on moose observations in the plots.
Moose occurred 6ccasiona]1y in all plots, except the Stony Road Plot.
Moose were observed frequently only in the Igloo Road Plot. Individ-
uals appeared to be residing in this plot through the entire sunmer
each year; a cow and calf were sighted several times in 1973, and a
cow and calf, a yearling cow, and an adult bull were frequently signted

in 1974. Moose apparently were not summer residents in the Igloo Off-

Road Plot. They first appeared in this plot in late August and Septem-

ber. A quantity of shed antlers indicated that wintering moose use
this area. The data do not indicate any large-scale avoidance by moose

of watersheds containing the road. In the Igloo Road Plot, moose were
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Table 18. Average number of moose observed in study plots, Mount McKinley National Park, Alaska.

PLOT AVERAGE DAILY / AVERAGE DAILY NO. OF

TOTAL OBSERVATIONS FIRST SEARCH QOBSERVATIONS DAYE N
Actual Density Actual Densit, ggégébgo
Number {per km) Number (per km<) QuUT OF
Animals  Groups Animals Groups Animals Groups Animals  Groups EéggIBLE
Iglco Road 1973 1.80 1.20 0.12 0.08 1.40 1.00 0.09 0.06 5
Igloo Rodd 1974 2.80 2.20 0.18 0.14 2.80 2.20 0.18 0.14 5
Igloo Off-Road 1973 0.60 0.60 0.03 0.03 0.60" 0.60 0.03 0.03 2
Igloo Off-Road 1974 0.20 0.20 0.01 0.01 0.20 0.20 0.01 0.01 1
Highway Road 1973 0.20 0.20 0.01 0.01 0.20 0.20 0.01 0.01 1
Highway Off-Road 1973 0.40 0.40 0.03 0.03 0.40 0.40 0.03 0.03 2
Stony Road 1973 0 0 0 0 0 0 0 0 0
Stony Off-Road 1973 0.20 0.20 0.02 0.02 0.20 0;20 0.02 0.02 1
Sable Road 1973 0.20 0.20 0.01 0.01 0.20 0.20 0.01 0.01 1

08
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often observed noticing passing traffic, but usually they did not move
away long distances. Visitors seldom noticed the moose, which usually
were in dense vegetation. The truck census data showed no reductions

in moose numbers near the road associated with the opening of the road

to public buses in the spring or to all vehicles in the fall.

Reaction Distances

The distances from the road of moose observed during the shuttle-
tour trips appear in Table 19. Because moose usually bccur invareas of
dense vegetation, the moose sighted were distributed closer to the road
than other species, such as caribou, which occur frequently in open
country. Eighty percent of the moose observed were within 200 m of the
road. Numbers observed decreased steadily with distance from the road.

The reaction of 15% of the moose was unknown or uninterpreted as
to cause. Of all known reactions, 57% of the animals showed no visible
response to the presence of the bus and visitors, 18% exnibited a mild
reaction, and 24% exhibited a strong reaction. For animals within
200 m of the road these figures were 50%, 20%, and 29%, respectively.
Mild responses may have been underestimated because of the habit of
some moose of slowly drifting away from a source of mild disturbance,
or slowly entering dense cover in response to disturbances. This type
of response may be undetected by an observer on a bus restricted to a

short observation period. This factor is discussed in more detail

later.
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Table 19. Reactions of moose, observed at varying distances from the road during shuttle-tour trips, to the bus and visitors;
percent of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.

DISTANCE KNOUIN REACTIbNS OF MOOSE TO BUS AND VISITORS TOTAL TOTAL OBSERVATIONS
FROM KNOWN KNOWN AND UNKNOWN
F({O/i)\D NONE MILD STRONG REACTIONS REACTIONS

m

: % Grand % Grand
Percent Percent Percent Percent Percent Percent Number Number  Number Number Total Total
Animals  Groups Animals  Groups Animals  Groups Animals Groups Animals Groups Animals Groups

0-25 20 22 9 12 71 70 ‘ 69 50 77 53 19 20
0-100 46 47 19 19 35 35 216 154 255 172 62 64
0 0 0 5 8 95 92 19 13 19 13 5 5
1-25 28 30 10 14 62 61 50 36 58 39 14 15
26-50 30 38 40 38 30 27 53 37 70 45 17 17
51-75 54 53 21 24 25 24 24 17 26 18 . 6 7
76-100 80 78 13 12 7 10 70 50 82 56 20 21
101-200 66 68 25 21 8 12 59 34 72 44 18 16
201-300 70 76 22 18 9 6 23 17 25 19 6 7
301-400 92 92 0 0 8 8 26 12 3 14 8 5
401-500 ° 100 100 0 0 0] 0 10 6 N 7 3 3
501-750 57 75 43 25 0 0 7 4 9 5 2 2
751-1000 100 100 0 0 0 0 5 4 5 4 1 1
>1000 100 100 0 0 0 0 4 3 4 3 1 1
TOTAL 57 58 18 18 24 25 350 233 12 267

Note: "“Groups" may total over 100%, since some groups were counted under more than one reaction class when various animals in
the group reacted differently. Raw numbers for animals and groups are presented in Appendix Table Al7,

28
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Table 19 and Figure 9 show a steady decline in the percentage of

"moose reacting to vehicles and visitors, and in the ratio of strong to

mild reactions, with increased distance between the animal and the hu-
man activities. A G-test reveals that the relationship between dis-
tance and response is significant (¢=57.8, P<0.005). For the statis-
tical test, 100 m intervals from 0-500 m were used. Only one group
beyond 400 m from the road was observed to react to human activities
on the road. |

McCourt et al. (1974) studied the response of a few moose to over-
flights by a Cessna 185. For overflights within 600 ft (180 m) they
recorded 55% nil reactions, 38% mild reactions ("significant" interrup-
tion of activity or trotting), and 8% strong reactions (running fiight)
(n=40). For six moose over 600 ft (180 m) from the aircraft, they
recorded only nil reactions. |

The flight distance of moose in response to a man on foot is vari-
able and depends on a variety of factors. However, several "average"
estimates have been reported by investigators who have become familiar
with moose. For naive moose, reported flight distances include 90-140
yd (80-130 m) (Denniston 1956), 100 m (LeResche 1966), 150 yd (140 m)
(McMillan 1954), and 100 m (Stringham 1974). Peterson (1955) found
that some moose fled even at 0.25 mi (400 m) if downwind of a man.
Moose appear to be rather easily habituated to the presence of man if
they are not threatened. Flight distances reported for habituated
moose include 20-50 yd (20-45 m) (Denniston 1956), 100 ft (30 m) (de
Vos 1958), 25-50 yd (25-45 m) (McMillan 1954), and 30-50 m (Stringham
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1973-1974, Mount McKinley National Park, Alaska.
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1974). Altmann's (1958a) work illustrates some of the factors affect-
ing flight.distances. After several years of work wfth moose, she
reported the following flight distances: 30-70 ft (10-20 m) for cows -
with a newborn calf, 150-200 ft (45-60 m) for cows with a heeling calf,
100-120 ft (30-35 m) for bulls in velvet, 60-90 ft (20-30 m) for pre-
rut bulls, 10-30 ft (5-10 m) for rutting adults, 20-60 ft (5-20 m) for
groups in winter, 200-300 ft (60-90 m) for animals during a hunting
season, and 15-35 ft (5-10 m) for animals exposed to the familiar ac-
tions of tourists, caretakers, or fishermen. Apparent]y many'of the

moose Altmann observed were habituated to man to some degree.

‘Relationship of Reaction to Type of Disturbance

Table 20 presents information on the actions of the bus and visi-
tors when moose were sighted. The bus passed, without stopping, 14% of
the animals sighted. The bus stopped, without people getting out, for
75% of the animals, while the bus stopped, with people getting out, for
11% of the moose sighted. For just the animals within 200 m of the
road, these figures are 12%, 75%, and 13%, respectively. The shuttles

tended to pass more animals (22%) than the tours (3%), and people got

~ off shuttles for more of the animals (14%) than off tours (8%). The

differences in the pattern of activities for tours and shuttles are
significant (X2=28.45, P<0.005). During the shuttle-tour trips people
were not observed walking off the road toward moose, but this action

was observed at other times,
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Table 20, Reactions of moose, observed within 200 m of the road during shuttle-tour trips, to various actions of the bus and
visitors; percent of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.

ACTION OF BUS KNOWN REACTIOMS OF MOOSE TOTAL TOTAL OBSERVATIONS
AND VISITORS KNOWN KNOWN AND UNKNOWN
NONE MILD STRONG REACTIONS REACTIONS

% Grand % Grand
Percent Percent Percent Percent Percent Percent Number Number  Number Number Total Total
Animals  Groups Animais  Groups Animals  Groups-  Animals Groups Animals Groups Animals Groups

Pass >15 mph 70 -7 9 13 22 19 23 21 30 26 9 12
Pass <15 mph 56 50 N 12 3 38 . 9 8 10 9 3 4

Stop, people 56 - 56 21 20 23 26 186 121 221 140 68 69
remain on
bus, cuiet .
Stop, people 5 7 25 33 70 60 20 15 22 16 -7 7
remain on
tus, ngisy :
Stop, pesole 31 35 23 20 46 45 35 20 41 22 12 10
off bus on
road, quiet .
Stop, people” 50 50 50 50 0 0 2 2 3 2 1 1
sff bus cn .
rozd, roisy ’
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off
road, cuiet
Stop, people 0 0 0 0 0 0 0 0 0 ] 0 0
valk off v -
road, noisy

TOTAL 50 51 20 20 29 30 275 187 327 215

Note: "Groups" may total over 100%, since some groups were counted under more than one reaction class when various animals in the
group reacted differently. Raw numbers for animals and groups are presented in Appendix Table A20.
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The reactions of moose are related to the type of disturbance in
Table 20 and Figure 10. Chi-squared tests were used to compare the re-
action patterns exhibited by moose within 200 m of the road in response
to various actions of the bus and visitors. There are no significant
differences in reactions to the bus passing, without stopping, compared
to reactions to the bus stopping, with the people remaining quietly in
the bus. There is a significant difference (X2=9.08, P<0.025) 1in the
reaction patterns of moose exposed to a bus stopping, with the people
quietly remaining on the bus, compared with the bus stopping, with the
people quietly getting off the bus. The latter action increased the
strong reactions from 23% to 46%. There is also a significant difference
(X2=23.67, P<0.005) between the reactions of moose exposed to the bus
stopping, with the people remaining quietly on the bus, and those ex-
posed to the bus stopping, with the people remaining on the bus but
making Toud noises. Loud noises increased étrong reactions from 23% to
70%.

Altmann (1958a), Denniston (1956), and McMillan (1954) all ob-
served moose intensively in national parks, especially Yellowstone and
Grand Teton. Both Altmann and Denniston comment that moose are less
distufbed by the noisy, obvious activities of tourists than by the

silent, stealthy approach of an investigator under cover. McMillan,

however, stresses that a slow, quiet approach is less disturbing than

a fast, noisy approach. The difference between the observations prob-
ably relates to a sneak approach, under cover, versus a slow, quiet

approach, but in full view, and with the moose aware of the presence of
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the observer. Moose seem to learn to recognize familiar, harmless human
activities and often ignore them, while the unfamiliar, threatening,
sneak approach remains disturbing. Moose also seem to recognize indi-
vidual people they see frequently and exhibit fewer responses to them
than to strange people (A]tmann 1958a, McMillan 1954). As with many
mammals, people on foot are more disturbing than vehicles, once a moose
is habituated (Dixon 1938).

The sensitive hearing of moose is important in warning them of

danger (A. Murie 1934, R. L. Peterson 1955, Van Wormer 1972). Moose

are sensitive to the sounds of snapping twigs and rustling brush, often

their first clue of danger in areas of dense cover (McMillan 1954, Van

Wormer 1972). Van Wormer (1972) also reported that moose are sensitive

- to high-pitched metallic sounds. The sense of smell is reportedly sen-

sitive in moose (A. Murie 1934, R. L. Peterson 1955). The sense of

sight is poor with respect to the recognition of forms, but sensitive

Ato movement (Altmann 1958a, A. Murie 1961, Van Wormer 1972). Sight is

apparently least important in detecting danger.

Relationship of Reaction to Sex and Age

J—
The relationship between sex and age and the reaction to human

activities is given in Table 21. Statistical analyses for animals

.within 200 m of the road showed no significant differences between:

1) the reaction patterns of calves versus cows followed by a calf or
2) the reaction patterns of cows without calves versus bulls. However,

there is a significant difference between the combined pattern of



Table 21. Reactions of various sex and ace classes of moose, observed during
shuttle-tour trips, to buses and visitors, 1973-1974, lount lcKinley
National Park, Alaska.

-

DISTANCE REACTION OF MGOSE TO BUS AND VISITURS TOTAL
FROM ROAD - HUNBER
(m) NONE MILD STROKG ANIMALS
Hunber  (Percent Humber (Percent Hunber {Percent
Animals Animals) Animals  Animals) Animals  Animals)

CALF

0-100 14 (30) 13 (29) 19 (41) 46

101-200 2 (29) 5 (71) 0 (0) 7

201-400 5 (71) 1 (14) 1 (14) 7

>400 4 (67) 2 (33) 0 (0) o
Total 25 21 20 ’ 66

cou

WITH CALF

0-100 12 (34) 8 (23) 15 (43) 35

101-200 2 (40) 3 (60) 0 (0) 5

201-400 4 {67) 1 (17) 1 (17) 6

>400 3 (75) 1 (25) 0 (0) 4
Total 21 13 16 50

con

WITHOUT CALF?

0-100 37 (51) 14 {19) 21 {29) 72

101-200 18 (72) 4 (16) 3 (12) 25

201-400 15 (88) 2 (12) 0 (0) 17

>400 3 (100) 0 (O)' 0 (0) 3
Total 73 20 24 117

BULL

0-100 24 (52) 5 (1) 17 (37} 46

101-200 9 (64) 3 (21) 2 (14) 14

201-400 N (85) 0 (6) 2 (15) 13

>400 1 (100) 0 {0) 0 (0) 1
Total 45 8 21 74

a_ Calf not seen, possible that a few of these cows actually had calves.
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calves and their dams versus the combined patterns of cows without

calves and bulls (X2=]4.28, P<0.005). The reactions of calves and
their dams were 1ntefdependent. The calves and dams responded more
frequently ana strongly at a given distance, and responded at gfeater
distances, than the cows without calves and bﬁ]ls (Table 21). A number
of authors have noted the increased wariness of cows with calves and
their greater 1ikelihood of f}eeihg (Altmann 1958a, Jakimchuk et al.
1974, Klein 1974, LeResche 1966). |

The reactions of cows with calves change with the age of the
calf. For the first 3 days of life, a calf's locomotor abilities are
poor (Altmann 1958b) and the cow often remains in thick cover, flush-
ing only if approached very closely (Altmann 1958a). The locouotor
abilities of calves have some importance in determining the effééts of
disturbance. I have observed very young calves stunble and, on one
occasion, roll down a bank, when cows with young calves were surprised
on or near the road by vehicles or off'the road by hikers. The poten-
tial for occasional injuries to calves exists. Altmann (1956b) also
reported that young calves occasionally follow humans that have ap-
proached closely and that this behavior may result in an attack on the
person by the cow. When the ca]flis old enough to follow the cow easily,
the flushing distance becones very long (Altmann 1958a). The moose calf
depends on the cow for protection, and Geist'(1963) argued that calves
are usually not alert to danger. However, we occasionally observed
calves responding to buses and visitors by moving closer to the cow,

or hiding behind her, while the cow gave no visible reaction to the
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human activities. Yearlings, only recently deprived of maternal pro-
tection, have been reported as quite unresponsive (Geist 1963, R. L.

Peterson 1955).

- Relationship of Reaction to Season, Time, Heather, Habitat

The reaction patterns of moose appeared to change through the sum-
mer season (Table 22). For moose within 260 m of the road in 1973,
there were significant differences between the reaction patterns from
May 26-Jduly 6 as compared to July 7-August 17 (X2=13.]4, P<0.005), and
from July 7-August 17 as compared to August 17-September 15 (X2=23.42,
P<0.005). Trends were similar in 1974, but could not be éna]yzed sta-
tistically because of the small number of moose observed during the
mid-summer period. The percentage of strong reactions showed little
seasonal change, but mild reactions decreased through the summer. In
1973, but not in 1974, mild reactfons increased again near the end of
the summer. The decreases probably resulted from the habituation of
some individuals through the summer. Animals that only reacted mildly
to human activities early in the summer probably habituated sooner than
those that reacted strongly. It is also probable that less habituation
occurred to the types of stimuli that generated strong reactions.
McHillan (1954), working in Yé]lowstone, reported that moose were most
sensitive early in the tourist season and habituated as the season pro-
gressed. My study did not include the winter season, although the park
is recéiving increasing recreationa] use in the winter. Altmann

(1958a) reports very short flushing distances for moose in the winter
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Table 22. Scasonal changes in reactions of moose, observed on the shuttle-tour
trips, to the bus and visitors, MHount McKinley National Park, Alaska.

DATE: REACTION OF HOOSE TO BUS AND VISITORS " TOTAL

N

&

HUMHBER
DISTAIICE NONE MILD STRONG ANTHALS
FROM ROAD
{m) Number (Percent Number (Percent Rumber (Percent
Animals Animals) Animals  Animals) Animals  Animals)
1973
May 26-July 6
0-200 40 (42) 25 (26) 30 (32) 95
>200 21 (75) 5 (18) 2 {(7) 28
July 7-August 17
0-200 30 (65) 1 (2) 15 (33) 46
>200 n (100) 0 (0) 0 {0) 11
August 17-Sept. 15
0-200 10 (31) 15 (47) 7 (22) 32
>200 1 (33) 0 (0) 2 (67) 3
1974
May 26-Jduly 6
0-200 21 (49) 12 (29) 10 (23) 43
>200 5 (62) 3 (38) 0 (0) 8
July 7-August 17
0-200 12 (67) 0 (0) 6 (33) 18
>200 23 (100) 0 (0) 0 (0) 23
August 17-Sept. 15
0-200 25 (61) 3 (7) 13 (32) 4
>200 2 (100} 1] (0} 0 (0} 2
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“and relates the fact to reduced vigor and the difficulties of traveling

through deep snow. Altmann also comments on the factor of time in rela-
tion to disturbance. She found moose less sensitfve at dusk and dawn
than at other times of the day.

 Knowlton (1960) and R; L. Peterson (]955) reported that moose
retreat to areas of dense cover and are less active during windy wea-
ther and storms, when possible warnings of danger, thfough sounds and
smell, are more difficult to detect. However, de Vos (1958) was unable
to find similar relationships in his study area. Altmann (1958a) and
McMillan (1954) found moose more wary in open areas than in areas of
good cover. LeResche (1966) felt that moose are more 1iké]y.to flee
precipitously if surprised in heavy cover than if approached in the

open.

BehaVior Before Disturbance

The behavior before disturbance for the moose observed on the
shuttle-tour trips appears in Table 23. Increased traveling and de-
creased lying and standing, at least in the open where they are visi-
ble, within 200 m of the road is suggested by the data.

Nb comparisons could be made between various behaviors before
disturbance and subsequent reactions to disturbances because few non-
feeding moose were observed. McMillan (1954) reported that, in Yellow-
stone, lying moose were less easily frightened than feeding animals,

especially after they had been bedded down for an hour or more.
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Table 23, Behavior before disturbance of moose observed during shuttle-tour trips, 1973-1574, Mount McKinley Park, Alaska.

DISTANCE GEHAVIOR OF MOUSE BEFORE DISTUKBANCE TOTAL
FROM ROAD T 5 WLMSER
{m) FEED FEED-WALK LIE STAND TRAVEL OTHER® ATHALS

Nurber (Percent Humber (Percent HNumber (Percent HNunber (Percent iumber (Percent Humber (Percent
Animals Anicals) Animals Animals) Animals Animals) Animals Animals) Animals Animals) Aninals Animals)

0-200 188 (87) 1 (<) 1 (<1) 5 (2) 12 (6) 10 (5) 217
>230 49 {73) 6 (9) 3 (4) 6 (9) 3 (4) 0 (2) &7
TOTAL 237 (83) 7 (2) 4 (1) 1 {4) 15 (5) 10 (4) 284

2 Feeding while traveling at a walk.
Movement at a walk, trot, or run.
¢ Alert, drink, interactions, rut activities.

66
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Behavior Patterns Related to Disturbance

The maxinum behavioral responses given by the moose observed dur-
ing the shuttle-tour trips appear in Table 24. Fifty percent of the
animals within 200 m of the road were recorded as showing no visible

response to the bus and visitors. However, this figure probably over-

_estimates the true percentage of animals that did not respond. Only

during the second year of the study did I begin to realize the subtlie-

ness of some of the responses given by moose. I frequently noted moose
standing completely still; and others browsing slowly along until they

disappeared'into cover, not to reappear. Although many of these moose

never looked directly at the bus, they were probably responding to the

presence of the vehicle. A delayed response and freezing stance appear
to be characteristic of the reactions of moose to disturbances (Altmann
1958a, de Vos 1958, Geist 1963, Stringham 1974).

Only 11% of the moose within 200 m of the road were observed to
watch the bus and visitors without then moving away. Denniston (1956)
and McMillan (1954) describe the alert posture of moose, which includes
raising the head, holding the ears erect and directed towérd the source
of disturbance, and staring intently for several seconds or minutes. If

the animal becomes alarmed it may "freeze" (my observations, Altmann

1958a, Stringham 1974), bring its hind legs together and urinate on

them (Geist 1963, McMillan 1954, A. Murie 1934, R. L. Peterson 1955),
and give a short, harsh bark (de Vos 1958, McMillan 1954). Also, in a
detailed behavior study, Stringham (1971) found that his presence near

moose that appeared habituated but were actually still disturbed
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Table 24. Maximum behavioral reactions of moose observed during shuttle-tour trips to the bus and visitors, 1973-1974,
Mount McKinley National Park, Alaska.

DISTANCE MAXIMUM REACTION OF MOOSE TO BUS AND VISITORS ’ TOTAL
FROM ROAD
(m) NONE WATCH WALK <10 m WALK >10 m TROT .OR RUN

Number (Percent MNumber (Percent Number (Percent. HNumber (Percent Number (Percent
Animals Animals) Animals Animals) Animals Animals) Animals Animals) Animals Animals)

0-200 138 {50) 30 (H; 26 (9) 26 (9) 55 (20) 275
>200 63 (84) 6 (8 2 (3) 0 (0) 4 (5) 75
TOTAL 201 36 28 26 59 350

L6
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increased comfort movements from 2-5 per hr to 20-50 per hr, increased
eliminations from 1-2 per hr to 4-8 per hr, and increased the rate of

respiration from 1 every 2-6 sec to 2 per sec. He also noted a decrease

- in the length of feeding and rumination bouts.

For moose within 200 m of the road, 18% moved away from the bus
and visitors at a walk, and 20% moved away at a trot or run. Flight
is usually delayed for several seconds or minutes after a disturbance
has been detected (my observations, Altmann 1958a, de Vos 1958, Geist

1963), and f]eeing'animals usually stop frequently to look back (my

.observations, Geist 1963, LeResche 1966, R. L. Peterson 1955). Flight

is usually towards cover (my observations, de Vos 1958, McMillan 1954,
R. L. Peterson 1955). Moose observed from the shuttle-tour buses often
moved slowly away or into cover, while continuing to feed. It was
often difficult to determine if the movement was in response to the
bus and visitors or simply normal movement while feeding. However,
after some experience, the observers learned to recognize purposeful,
directional movements by some moose that continued to feed after the
bus arrived. Stringham (1974) noted that undisturbed moose moved aim-
lessly over an area several body lengths in radius for an hour or more
while feeding, while disturbed moose, although appearing to feed
"aimlessly", drifted away from the source of disturbance. He found
that if the disturbance continued movement increased and feeding de-
creased until finally the animal stopped feeding and walked or trotted
away. Intense displacement feeding has been reportéd as comnmon in

disturbed moose, before, during, and after flight (Geist 1963, LeResche
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1966). "A moose that moves slowly into cover may begin trotting rapidly

away after it has entered cover (my observations, de Vos 1958, R. L.
Peterson 1955). Alternatively, a moose that moves either slowly or
quickly into cover, may stop and stand silently, after it believes it
is hidden (my observations, R. L. Peterson 1955). This type of beha-
vior was often observed in response to the shuttle-tour buses and visi-
tors on the road. McMillan (1954) noted that habituated moose 1in
Yellowstone Park usually moved slowly away from a disturbance, while
naive moose usually trotted or ran away. R. L. Peterson (1955) felt
that moose seldom ran unless suddenly frightened. It was difficult

for us to determine how far retreating moose moved away from the road,
since they were usually quickly out of view in dense vegetation. Geist
(1963) reported that moose usually do not flee very far.

McMillan (1954) noted that moose usually rested in cover and pre-
ferred resting areas that provided cover between themselves and the
highway. LeResche (1966) found that moose made good use of islands and
peninsulas of cover when moving out into open areas to feed.

Occasionally, moose, especially cows with calves, have been known
to attack humans (Altmann 1958a, Denniston 1956). Before attacking,
moose move with a stiff warning gait, raise the hair on their neck and
back, flatten their ears, retract their 1ips, and often make a chewing
motion with their mouth (Altmann 1958a, Denniston 1956, Geist 1963).
These are warning actions. If the individual disturbing the moose
leaves, attacks seldom occur (Denniston 1956). We observed no attacks

on vehicles or people using the park road, although threat signals were
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observed on rare occasions.
Moqse were frequently observed crossing the road. They occasion-
ally ran on the road for up to 1 km in front of approaching vehicles.

One moose was hit and killed by a vehicle during the period of my study.

Influence of Roadside Vegetation

In many areas along the road willows grow in a strip along the side
of the road where the drainage water runs off the road. On a few occa-
sions moose were observed feeding on these roadside willows. The wil-.
lows may occasionally attract or hold moose near the road. However,
willow is abundant in many areas of the park and feeding on the roadside

willows did not seem to occur frequently.

Summary and General Discussion

In 1970, the moose population in the park east of the Teklanika
River, where the road passes through the most moose habitat, was esti-
mated at 300 animals (Haber 1972a). During my study, moose were sighted
on 91% of the shuttle-tour trips. The sex ratio of the moose observed
that were older than calves was highly skewed toward females with
416:1009, probably because of an actual skewed sex ratio in this area
of the park (Troyer 1974). Of the moose observed during shuttle-tour
frips 21% were calves. Seventy-seven percent of the animals were soli-
tary or in pairs. My observations and the literature (Houston 1974,
LeResche 1974, A. Murie 1944, 1961) indicate that many individuals

have restricted seasonal home ranges to which they may return in
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successive years. They are also relatively long-lived, reaching maxi-
hum ages of 18-22 years (Houston 1968, R. L. Peterson 19%5). These
characteristics undoubtedly result in many of the same individual ani-
mals being observed from the road repeatedly throughout a summer and
in successive years. Repeated contacts with human activities would
allow moose to habituate if the activities were of a type that aid not
reinforce the initial alarm response. If habituation did not occur
individuals could be adversely affected by the frequent disturbances.

In the park, moose were observed congregating near Savage River
during the rut. After a literature review, LeResche (1974) concluded
that the moose population from a large area may concentrate seasonally
in small areas of critical habitat and that the misuse by humans of a
small critical area could seriously affect a large number of moose.

The plot data and the research vehicle road census data did not
reveal any evidence that moose were avoiding the general vicinity of
the road. Ubenniston (1956) felt that moose avoided a formerly heavily
used area in Wyoming when road construction began there. Responses of
moose to road construction activities are probably quite different than
their responses to an existing road. In Yellowstone Wational Park,
McMillan (1954) found that naive nioose, Frightened from a feeding area
by human wvisitors, did not return that same day. Habituated moose oftien
did return the same day.

As in other species, a variety of interacting variables affect
the responses of moose to human activities. Flight distances for moose

are relatively short. For moose sighted during shuttle-tour trips
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within 200 m of the road, 50% gave no visible response to the bus and
visitors, 20% gave mild responses, and 29% gavevstrong responses. Mild
responses may have been underestimated due to the subtleness of some
responses. The 50% threshold for strong responses was between 25 and
50 m from the road. Reported "average" flight distances from man

range from 80-140 m for naive moose and from 5-50 m for habituated
moose (Altmann 1958a, Denniston 1956, de Vos ]958, LeResche 1966,
McHMillan 1954, Stringham 1974). The evolutionary factors affecting
flight distance in moose are not comp]éte]y clear. Like most large
mammals, they learn quickly and habituate to man in areas where they

are not hunted. They may also often depend on cover to remain unde-

~ tected, rather than on flight to escape. Their major predators are

wolves, man, and perhaps bears. Mech (1970) found that moose often
successfully protected themselves from wolves by standing and fignting
rather than by fleeing. He also found that if a fleeing noose main-
tained a distance of only 100 yd (90 m) between itself and pursuing
wolves the wolves usually gave up after 10-15 sec. HMoose seem to de-
pend on their abilities to stand and fight, or escape eési]y, more than
on detecting wolves at a distance. Mech reported that during 120 of
131 wolf attacks on moose that he observed, the moose did not detect
the wo]ves‘unti] they had already begun their stalk or charge.

The shuttle-tour buses stopped for 88% of the moose sighted within
200 m of the road, and people got off the bus for 13% of the animals.
Stopping, without people getting out did not significantly change the

frequency or strengths of responses over passing without stopping. The
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frequency and strength of reactions were significantly increased when
loud noises were produced or people got off the bus. The increase in
strong reactions when loud noises occurred was probably related to the
fact that these noises were unfamiliar or unexpected. Loud noises oc-
curred during only 10% of the sightings, involving 12% of the animals.
Moose are particularly sensitive.to sound, because in the dense vegeta-
tion’'they inhabit sounds are often the first warning of danger (A.
Murie 1934, R. L. Peterson 1955). However, McMillan found that moose
in Yellowstone habituated to car horns, backfires and other highway
sounds. Geist (1963) observed one bull moose feeding calmly within
100 yd (90 m) of a trail crew using a power saw but noted ano%hef bull
jump at the sound of an axe 500-600 yd (460-550 m) away. The differ-
ence was probably related to surprise and habituation.

Cows with calves were found to be s%gnificant]y more sensitive to
disturbances than cows without calves, or bulls. Calves weré common
along the park road and very young calves with poor Tlocomotor abilities
may be injured if forced to flee during a disturbance.

Some habituation apparently occurred each year as the summer pro-

gressed. Although mild reactions decreased through the summer, strong

reactions did not.

Moose disturbance behavior is characterized by standing without
fleeing, short flights, and the use of cover. Many of the key factors
in the dfsturbance behavior of moose are probably derived from the
moose-wolf relationship as discussed earlier (Mech 1970). Mild re-

sponses were probably underestimated during my study because of the
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subtle disturbance behavior of moose. Altmann (1958a) comments that
"The poéu]ar belief that moose do not ‘pay much attention' is errone-
ous. Even when eagerly browsing, grazing or standing still, the moose
will c]ose]y observe the disturbance and select the most suitable
moment for slipping away." After becoming more familiar with moose,

I beQan to realize the truth of this statement. Because many distur-
bance studies depend on interpreting the instantaneous visible re-

sponses to a disturbance, the level of sensitivity in moose is probably

often underestimated.
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Dall Sheep (Ovis dallz)

Population History, Humbers, Composition, Distribution

Several bio]ogists have studied the distribution, population dy=-
namics, habitat utilization, and predator relationships of Mount McKin-
ley National Park's Dall sheep population (Héber 1972a, A. Murie 1944,
Murphy 1973, Sheldon 1930, Whitten 1975). Estimates based on actual
counts have shown the population fluctuating between 500-3,000 animals
since 1945 (Murphy 1973). During 1973, the population's size was esti-
mated at 1,600 animals (whitteh 1975). At this population level, sheep
were sighted during 100% of the 70 shuttle-tour trips. An average of
34,7 animals in 4.6 groups were observed each trip (Table 25). The
maximum number sighted during one trip was 86 sheep. No seasonal
trends in numbers were evident. There were no significant differences
in the numbers sighted from the various types of buses.

The group sizes of sheep sighted varied from 1-45 animals (Table
26). The larger groups were generally ewe-lamb bands.

Very few of the sheep sighted during the shuttie-tour trips were
sexed or aged, as most of the animals were more than 400 m from the
road and the buses did not stop long enough for the observer to gather
this data.A In general, ewe-lamb bands were very common, while bands
of old rams were observed only occasionally. Many rams move up to the
higher valleys of the Alaska Range for the summer. Bands of sheep are
often segregated by sex and age (Geist 1971, A. Murie 1944). Using
ground counts, Whitten (1975) determined the population composition in

McKinley Park for the summer of 1973 to be 44% adult ewes, 30% adult
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Table 25. Number of Dall sheep observed during shuttle-tour trips,
_Mount McKinley National Park, Alaska.

YEAR  TOTAL NUMBER AVERAGE NUMBER AVERAGE MUMBER OF

OF DALL SHEEP OF DALL SHEEP "DIFFERENT" DALL SHEEP
OBSERVED OBSERVED EACH TRIP OBSERVED EACH TRIP
Animals Groups Animals Groups Animals
1973 1407 201 34.3 5.0 31.0
1974 1020 123 35.2 4,2 31.8
TOTAL 2427 324 34,7 4.6 31.5
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Table 26. Sizes of Dall sheep groups observed during shuttle-tour trips, Mount McKinley

National Park, Alaska.

DALL SHEEP GROUPS ANIMALS
GROUP SIZE
Total Total
1973 1974 1973-1974 1973 1974 1973-1974
(% of (% of (% of (% of (% of (% of
No. Total) No. Total) No. Total) No. Total) No. Total) No. Total)
1 20 (10) 11 (9) 31 (10) 20 (1) 11 @) 3 (1)
2-5 83  (41) 50  (41) 133 (41) 274 (19) 166  (16) 440  (18)
1-10 157  (78) 94  (76) 251 (77) 696  (49) 430  (42) 1126  (46)
11-20 39 (19) 17 (14) 56 (17) 574  (41) 255  (25) 829  (34)
21-30 3 (1) 8 (6) 1 (4) 71 (5) 194  (19) 265  (11)
31-40 2 (1) 3 (2) 5 (2) 67 (5) 100 (10) 167 (7)
41-50 0 (0) 1 (1) i (<1) 0 (0) 41 (4) 41 (2)
201 123 324 1407 1020 2427

TOTAL
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rams, 6% yearlings, and 20% lambs. The life expectanéy of sheep varies
with the vigor and growth rate of individuals in a pobu]ation (Geist
1971c), but animals over 10 years of age are generally considered old.
The oldest sheep found by A. Murie (1944) in McKinley Park were 14
years of age.

Most of the sheep rangé in the park is east of Eielson Visitor
Center (A. Murie 1944, Murphy 1973). The sheep winter in the Quter
Range and, in mild winters, in a few favorable spots in‘the Alaska
Range. During the summer some of the sheep remain on the winter range,
while others cross the‘east-west valley through which the road passes
and sunmer in the Alaska Range. Movements between winter and summer
ranges generally occur in June, although there is great variability in
timing (A. Murie 1944). While working with Stone's sheep (Ovis dallz
stonei) in Canada, Geist (1971c) concluded that individual sheep show

high fidelity to their seasonal home ranges, that home ranges and mi-

~gration routes are transmitted by tradition from old to young animals,

and that the social system minimizes dispersal of young. Geist stressed
the patchiness of suitable sheep habitat, with patches éonnected by
traditional migration routes. Murphy (1973) pointed out that the range
in McKinley is nore continuous than in the area where Geist worked.
However, there is evidence of range fidelity for individual sheep in,
and just outside, the park (my observations, Heimer et al. 1972, Whit-
ten 1975).

Although sheep range is visible in the distance along most of the

road from Riley Campground to Eielson Visitor Center, the road passes
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within a few hundred meters of suitable sheep habitat in only a few
places. During the shuttle-tour trips, 4% of the sheep sighted were

between Riley Campground (Km 0.2) and Km 51, just before Igloo Canyon,

"~ 65% were sighted on Igioo, Cathedral and Sable mountains (Km 51-70),

and 30% were sighted between the East Fork River and Ejelson Visitor
Center (Km 70-107). Both A, Murie (1944) and Murphy (1973) found some
of the highest summer densities of sheep in the park in the Igloo-
Cathedral-Sable mountains area. Most of the sheep sighted during the
shuttle-tour trips were high on mountainsides, near escape terrain,
unless they were crossing from one mountain to another. 0f the sheep
sighted, 47% were on talus slopes, 23% were in alpine tundra, 20% were
in mixed alpine tundra and talus, 5% were in cliffs, 10% were in dwarf
shrub-open spruce areas, and 1% or less were in each habitat type of
spruce woods, Popﬁlus stands, tall willow, dwarf shrub, and gravel
bars.

The timing of lambing in the park varies yearly, but late May and
early June is the most common time (Dixon 1938, A; Murie 1944). Rut-

ting usually peaks in November (A. Murie 1944, Sheldon 1930).

Human Disturbance

General Avoidance

Sheep were observed in all the study plots except the Stony pair
(Table 27). The Igloo pair of plots contained the highest densities.
The average minimum density of sheep in the Igloo 0ff-Road Plot was

considerably higher than in the Igloo Road Plot each summer, but a
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Table 27. Average number of Dall sheep observed in study plots, Mount McKinley National Park, Alaska.

PLOT AVERAGE DAILY AVERAGE DAILY NO. OF
TOTAL OBSERVATIONS FIRST SEARCH OBSERVATIONS DAYS
ANIMALS
Actual Densit¥ Actual nensit¥ OBSERVED
Number (per km<) Number (per km¢) OUT OF
FIVE
Animals Groups Animals Groups Animals Groups Animals Groups POSSIBLE
Igloo Road 1973  32.80 4,40 2.14 0.29 28,20 3.40 1.84 0.22 5
Igloo Road 1974 17,40 3,20 1.14 0.21 15.69 1.05 1.02 0.21 5
Igloo Off-Road 1973 92,00 6.40 4,79 0.33 56.80 4,80 2.95 .0.25 5
Igloo Off-Road 1974 45,00 4.80 2.38 0.25 45,20 4,60 2.35 0.24 5
Highway Road 1973  -4,00 0.80 0,22 0.04 4,00 0.80 - 0.22 0.04 3
Highway Off-Road 1973 3.60 0.60 0.28 0.05 ‘3.60 0.60 0.28 0.05 2
Stony Road - 1973 0 0 0 0 0 0 0 0 0
Stony Off-Road 1973 0 0 0 0 0 0 0 0 0
Sable Road, 1973 6.60 1.00 0.32 0.05 6.20 0.80 0.30 0.04 3

oLt
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matched-pair ¢-test on all the first search observation periods (Appen-
dix A6) showed no significant difference at the P=0.05 Tevel. The
IgToo Road Plot receives frequent off-road visitor use. On five occa-
sions during my 10 plot observation perjods I observed visitors climb-
ing the mountainside to approach bands of sheep. However, the sheep
appeared quite habituated to this activity, often allowing humans to
approach closer than 100 m, and did not move long distances away.un1ess
a photographer insisted on approaching closer and closer until the
sheep moved a long distance away or moved onto the cliffs.

Most of the road runs below the areas of prime sheep habitat, so
that close contact between sheep and human activities along the road
is infrequent. However, on Polychrome Mountain the road cuts through
the sheep range. Despite the presence of the road, some sheep still
use this area, as discussed below. In the'past there has been more
use ﬁf this area by sheep (A. Murie 1944), but the level of use may be
related to overall population size, density and range factors, as well

as to the presence of the road.

Reaction Distances

Table 28 and Figure 11 show the distances from the road of sheep
sighted during shuttle-tour trips and the reaction patterns of sheep at
varying distances from the road. Onlyv 6% of the animals sighted were
within 200 m of the road. Most of the prime sheep habitat visible from
the road is over 400 m away. Only under two situations were sheep

generally within 200 m of the road: 1) when crossing the road during
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Table 28, Reactions of Dall sheep, observed at varying distances from the road during shuttle~tour trips, to the bus and
visitors; percent of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.

DISTANCE REACTION OF DALL SHEEP TO BUS AND VISITORS TOTAL TOTAL OBSERVATIONS
FRCM KNOW? KNOWN AND UNKNOWN -
ROAD NONE MILD STRONG REACTIONS REACTIONS

{m)

) % Grand % Grand
Percent Percent Percent Percent Percent Percent Number Number  Number Number Total Total
Animals  Groups Animals  Groups Animals  Groups Animals  Groups Animals Groups Animals Groups

- 0-25 20 38 18 25 63 50 51 16 51 16 2 5
0-100 44 45 21 27 34 33 116 33 120 34 5 10
0 0 0 12 25 88 75 24 4 24 4 1 1
1-25 37 50 22 25 41 42 27 12 27 12 1 4
26-50 31 43 25 29 44 29 16 7 16 7 1 2
51-75 92 75 8 25 0 0 26 4 29 5 1 2
76-100 52 50 39 33 9 17 23 6 24 7 1 2
101-200 93 en 0 0 7 20 15 5 34 9 1 3
201-3C0 91 S0 2 5 7 5 115 21 123 23 .5 7
301-4C0 98 N 2 13 1 4 189 23 197 25 8 8
401-8090. 91 92 9 8 0 0 m 39 349 43 14 13
501-750 99 97 1 3 0 0 236 39 243 42 10 13
751-1000 100 100 0 0 0 0 888 88 910 92 37 28
>1000 100 100 ] 0 0 0 446 54 451 55 18 17
TOTAL 95 91 3 5 2 5 2316 302 2427 324

Note: "“Groups" may total over 100%, since some groups were counted under more than one reaction class when various animals in
the group reacted differently. Raw numbers for animais and groups are presented in Appendix Table A21.

ZLL
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Reactions of Dall sheep, observed at varying distances
from the road during shuttle-tour trips, to the bus and
visitors, 1973-1974, Mount McKinley National Park, Alaska.
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movements from summer range to winter range, and 2) when using the
range on Polychrome Mountain through which the road basses.

Sheep crossing lowland areas between patches of mountainous habi-
tat are very wary, probably because of their increased susceptibility
to predators in the lowland areas (A. Murie 1944). Thus, sheep in this
category are alert and cautious, even before they detect human activi-
ties along the road, and may be expected to be highly sensitive. Eight
crossing attempts were observed during my study. The dates, times,
locations, and numbers of animals involved appear in Table 29. Most
crossings that occurred when the road is open to traffic take place in
late May and June. There were several points along the road where
crossings occurred. Of these eight groups, two groups crossed the road
when no vehicles or people were in view on the road, two groups had
crossed the road and continued across the valley before any vehicles
arrived, one and part of aﬁother group crossed cautiously even though
vehicles and people were nearby, and two and part of another group
turned back and did not cross when vehicles approached during attempted
crossings. The two groups that turned back both ran ovef 1 km back up
the mountainside from which they had come before stopping. Thus, the
road does inhibit the movements of some sheep and would affect range
utilization if repeated crossing attempts were thwarted. However,
othef indiQidua]s exhibited a degree of habituation to crossing in the
presence of vehicles and people.

Both years of my study, sheep used the Polychrome area, where the

road climbs up into sheep habitat, from the time the road was opened
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Table 29. Dall sheep observed attempting to cross the road while
~moving from winter to sunmer range, Mount McKinley National
Park, Alaska. '
DATE TIME LOCATION NUMBER OF CROSSING
ALONG ROAD SHEEP SUCCESSFUL
(km)
May 24, 1973 2220 27.4 7 No
June 3, 1973 0800 74.3 4 " Yes
June 16, 1973 1245 86.9 2 Yes
June 23, 1973 0455 27.4 1 No
June 27, 1973 1345 57.1 3 2 Yes, 1 No
July 17, 1973 1205 14.5 17 Yes
June 20, 1974 1000 57.1 2 Yes
July 30, 1974 0710 61.2 3 Yes
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until mih—June. In 1974, three full-curl rams remained in the area
into July. It is not known how long in the winter and spring, before
the road opéns, this area is used. Both years at least 15 different
sheep were sighted in this area, including rams of all ages, ewes, and
yearlings, but no lambs. THese sheep freqﬁent]y rested and fed within
50 m of the road, often exhibiting only mild responses to vehicles and
to people taking photographs from 20-50 m away.

The strength of reactions and the percentage of sheep showing
visible responses to buses and visitors on the road deérease with
increasing distances between the sheep and the road (Table 28 and Fig.
11). A G-test shows a significant (6=201.6, P<0.005) re]aiionship be-
tween response and distance for 100 m distance classes from 0-500 m,
0f all the sheep sighted from the buses,.only 5% exhibited visible
responses, but for sheep within 200 m of the road, 50% of the animals
showed some visible response and 32% gave a strong response. Mo strong
responses were noted at distance beyond 400 m,

Lenarz (1974) subjected 154 groups of Dall sheep in the Brooks
Range to helicopter flights at diagonal distances of 300-500 ft
(90-150 m) and reported that 15% of the groups did not move, 49%
moved at a walk, and 36% ran away. Dall éheep are apparently capable
of detecting, and may run from, aircraft up to 0.5-2 mi (1-3 km) away
(Andersen 1971, Jakimchuk et aZ. 1974, Linderman 1972). However,
under favorable circumstances, especially after a few days of habitu-
ation, a man on foot in plain view can often approach'sheep c]oseTy

without causing them to flee. Dixon (1938) and Jones et al. (1963)
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found that they could observe some bands of Dall sheep from only 150 ft
(50 m). Andersen (1971) reports that he was able to observe Dall rams
from only 50 ft (15 m), and ewes with older lambs from 200 ft (60 m).
Welles and Welles (1961) often watched bighorns (Ovis canadensis) from
100 ft (30 m) and some habituated individuals could be approached to
within 6 ft (2 m) on foot or in a vehicle. Several factors discussed

below affect flight distances for sheep.

Relationship of Reaction to Type of Disturbance

For 25% of the sheep sighted the bus passed without stopping; for
49% of the sheep the bus stopped, with the people remaining on the bus;
and for 21% of the sheep the bus stopped and people got out. For ani-
mals within 200 m of the road, these figures were 14%, 72%, and 14%,
respectively.

For sheep within 200 m of the road, the percentage of strong reac-
tions increased between passing and stopping and between stopping and
people getting out (Table 30 and Fig. 12). However, the sample sizes
are insufficient for statistical analysis. There was a significant
difference (X2=45.59, P<0.001) between the reactions to the bus stop-
ping, with the people remaining quietly on, the bus, and the bus stop-
ping, with the people remaining on the bus but making loud noises.

A1l the sheep within 200 m of the road reacted strongly to sudden Toud
noises. McCourt et al. (1974) found that Dall sheep avoided the vici-
nity of a noise simulator producing the sounds of a gas compressor

station. However, P. C. Reynolds (1974) observed 1little response by
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Table 30. Reactions of Dall sheep, observed within 200 m of the road during shuttle-tour trips, to various actions of the bus and
visitors; percent of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.

ACTION OF BUS

AND VISITORS

KNOWN REACTIONS OF DALL SHEEP TOTAL

KNOWN

STRONG REACTIONS

TOTAL OBSERVATIONS
KNOWN AND UNKNOWN
REACTIONS

% Grand % Grand

Percent Percent Percent Percent Percent  Number Number  Number Number Total Total
Animals  Groups Animals Animals  Groups Animals  Groups Animals Groups Animals Groups
Pass >15 mph 71 67 29 0 0 7 16 5 10 12
Pass <15 mph 28 25 72 0 0 7 7 4 4 9
Stop, pecple 61 50 20 19 35 75 89 23 58 53
renain on
bus, quiet
Stoo, people 0 0 0 100 100 20 z 20 2 13 5
remain cn
bus, noisy
Stcp, people 47 62 10 42 38 19 19 8 12 19
off bus on
rcad, aquiet
Stop, people 100 100 0 0 0 3 3 1 2 2
off bus on
road, nroisy
Step, people 0 0 0 0 0 0 0 0 0 0
walk off
rozd, quiet .
Stop, peonle 0 0 0 0 0 0 0 0 o] 0
walk off .
road, noisy
TOTAL 50 50 18 32 31 131 154 43

Note: ‘“Groups" may total over 100%, since some groups were counted under more than one reaction class when various animals in the

group reacted differentiy.

Raw numbers for animals and groups are presented in Appendix Table A23.
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sheep at a lick to the same noise simulator 0.25 mi (6.40 km) away.
She felt that the sheep were habituated to noises becéuse of a high
level of aircraft activity in the area in the past.

Many researchers working with wild sheep have found that the best
way for a man on foot to approach the animais is to remain in full
view, move slowly, stop often, and not approach directly (Andersen
1971, Couey 1950, Dixon 1938, Geist 1971c, Jones et al. 1963, Welles
and Welles 1950). Sheep flee quickly from a person trying to stalk
close under cover. In their relationships to predators, sheep appar-
ently feel secure if they are near escape terrain and can see the move-
ments of a potential predator. A. Murie (1944) found that wolves were
usually successful in catching sheep in mountainous terrain only if
they could surprise them at. g¢lose range. He observed that oﬁce sheep
sighted a wolf in the distance, they would sometimes move around to
keep the predator in view, or flee if they lost sight of it. He also
observed sheep showing little concern towards wolves resting in full
view only 200 ft (60 m) away.

The direction of approach may also be important. A man approach-
ing from above often causes sheep to flee at a relatively long distance
(Couey 1950, A. Murie 1944). The sheep may pass close to a man in
their attehpt to flee upward (Smith 1954). However, Geist (1971c) pre-
ferred approaching sheep from above so that the wind was favorable.
During my study, sheep were occasionally sighted on slopes below the
road. Often these sheep ran up to the road, across it, and on upwards,

when a vehicle approached. Some habituated individuals were not
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,frighte;ed by vehicles or photographers above them. A. Murie (1944)
noted that one successful hunting technique for wolves is to get above
a band of sheep and drive them down towards the lowlands. This danger
may explain the wariness of sheep towards humans or other animals above
them., | .

Sight seems to be the major sense used by sheep to warn them of
danger (Geist 1971c, A. Murie 1961, Welles and Welles 1961). Welles
and Welles (1961) reported that bighorns can spot a moving person up
to 1.5 mi (2.4 km) away. Geist (1971c) found that Sténe's sheep could
detect moving objects in obscure terrain much better than he could,
but felt that their power to resolve lines and objects is'not good. He
noted sheep staring at animals over 400 yd (370 m) away for 10-20 sec
even if it was only another sheep. The importance of smell to sheep
is unclear. A. Murie (1944) concluded that scent is little used as a
danger signal, perhaps because of the ever changing and complex air
currents in sheep habitat. Geist (1971c) reported that under favorable
conditions sheep can smell a man at 350 yd (321 m). Little is known
about hearing in sheep but their abilities appear to equal man's

(Geist 1971c, Welles and Welles 1961).

Relationship of Reaction to Sex and Age

Because so few of the sheep in my study were sexed and aged the
effects of these factors cannot be isolated. Other workers have found
that in unhunted or 1ightly hunted populations old réms are the least

wary and easiest to approach (Andersen 1971, Dixon 1938, Lenarz 1974,
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Smith 1954). This characteristic may be reversed in hunted popula-
tions, where rams may be most wary (Jones et al. 1963, McCann 1956).
Ewes with 1ambs are particularly sensitive to disturbances (Jones et
al. 1963, A. Murie 1944, Smith 1954). Welles and Welles (1961) found
that a bighorn ewe, that was so habituated she ignored human observers
only 6 ft (2 m) away, fled from the same observers at 200 yd (180 m)
after she gave birth to a lamb. When the Tamb was two and a hailf
months old, the ewe was still more wary than before the lamb was born.
It should be noted that during my study, lambs were almost never ob-

served within 200 m of the road.

Relationship of Reaction to Season, Weather, Habitat and Experience

Smith (1954) reported that the bighorns he worked with were more
wary during the summer than during the winter. Jones et aZ. (1963)
found Dall sheep to be more wary and difficult to approach during pe-
riods of rain, fog, or snow that caused low visiblity. Since sheep
depend on sight to detect and follow the movements of predators, re-
duced visibility may cause increased wariness. |

A. Murie (1944) found sheep to be very wary when crossing valleys
or feeding far from cliffs. Several authors (Andersen 1971, Price
1972, Welles and Welles 1961) reported increased wariness at springs
and mineral licks, which are often located low on the slopes, away from
escape terrain. As already discussed, sheep observed during my study
within 200 m of the road were often attempting to cross the valley

through which the road runs and were particularly cautious, alert and
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ready to flee. Dixon (1938), Geist (1971c), Jones et al. (1963), and
A. Murie (1944) all conment on the exteme wariness of wild sheep
crossing ]dw country, where the risk of predation is greater. They
may spend several hours or days surveying the valley from an overlook-
ing.ridge before crossing (Geist 1971c, A. bMurie 1944). During the
actual crossing they often move in compact bands and do much trotting
and running (Dixon ]938, Jones et al. 1963, A. Murie 1944).

Welles and Welles (1961) found that the responses to humans of
bighorns in Death Valley depended on the past experiences of individ-
uals and on the leadership of the band. A confident leader appeared
to calm other individuals in a group. OUne band they observeq became

much more wary after the loss of its old, habituated leader.

Behavior Before Disturbance

Table 31 contains the data on the behavior before disturbance of
the sheep observed during the shuttle-~tour trips. The pattern of
behaviors for sheep within 200 m of the road is significantly different
(X2=5.52, P<0.005) from the pattern for sheep more than 200 m from the
road. The major difference is the greater percentage of traveling
animals within 200 m of the road, which reflects the animals attempting
to cross the valley.

Ho analysis could be made on the relationship of behavior before
disturbance to reaction because of the small number of sheep observed

within 200 m of the road.
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Table 31. Behavior before disturbance of Dall sheep observed during shuttle-tour trips,
| 1973-1974, Mount McKinley National Park, Alaska.

DISTANCE BEHAVIOR OF DALL SHEEP BEFORE DISTURBANCE TOTAL
FROM ROAD 3 NUMBER
(m) FEED LIE STAND TRAVEL ANIMALS

Number  (Percent Number (Percent MNumber (Percent Number (Percent
Animals Animals) Animals Animals) Animals Animals) Animals Animals)

0-200 58 (51) 32 (28) 0 (0) 23 (20) 113
- >200 1639 (77) 299 (14) 76 (4) 105 (5) 2119
TOTAL 1697 (76) 331 (15) 76 (3) 128 (6) 2232

2 Movement at a walk, trot, run.

vel
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Behavior Patterns Related to-Disturbance

Table 32 shows the maximum behavioral reactions exhibited by sheep
toward the buses and visitors. Of the sheep within 200 m of the road,
50% showed no visible reaction, 14% watched the bus and visitors, 14%
walked away, 2% trotted away, and 20% ran away.

Geist (1971c) described the "attention" and "alarm" postures of

~wild sheep. These postures may act to draw the attention of others in

a group. Stamping and blowing may accompany the alarm posture (Geist
1971¢c, Jones et al. 1963, Welles and Welles 1961). Flight is usually
uphill and often towards escape terrain (my observations, Andersen
1971, Geist 1971c, Jones et al. 1963, A. Murie 1944, Smith 1954, Welles
and Welles 1961). Such uphill flight occasionally causes sheep in the
park to dash across the road close to approaching vehicles. During
flight, bunching and temporary leadership often occur (my observations,

Dixon 1938, Geist 1971c, A. Murie 1944, Welles and Welles 1961).

Summary and General Discussion

During 1973, the park's Dall sheep population was estimated at
1,600 animals. Sheep were sighted during 100% of the shuttle~tour
trips. Groups sizes varied from 1-45 animals. Ewe-lamb bands were

most common., Sixty-five percent of the sheep observed were sighted

along the 10 km stretch of road near Igloo, Cathedral and Sable

mountains.
The road runs below most of the area of prime sheep habitat, so

the sheep are not in close contact with traffic. However, on Igloo
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Table 32. Maximum behavioral reactions of Uall sheep, observed during shuttle-tour trips, to bus and visitors, 1973-1974,
Mount McKinley Hational Park, Alaska.
DISTANCE MAXIMUM REACTIONS OF DALL SHEEP TO GUS Asu VISITORS TuTAL
FROM ROAL ablgeR
(m) NOKE HATCH WALK <10 m WALK »10 m TROT RUN ANIMALS
Nurmber (Percent lumber (Percent Humber (Percent Nusber (Percent Number (Percent liumber (Percent
Animals Animals) Animals Animals) Animals Anirals) Animals Aniwals) Animals Animals) Animals Animals)
0-200 65 (50) 18 - (14) 6 (5) 11 (9) 3 (2) 26 (20) 125
>200 2140 (98) 35 (2) 1 (<1) 1 (<1} 1 {<1) 9 {<1) 21e8
TOTAL 2205 53 7 12 5 35 2317

S
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and Catﬂedral mountains many people get oui of vehicles and climb
toward the sheep, which appear QUite habituated. The plot data did
not reveal any large-scale range abandonment stimulated by road-related
activities. A few sheep still use the range by the road on Polychrome
Mountain where the road runs up into sheepihabitat. Use of this area
by sheep has been much greater in the past (A. Murie 1944). Geist
(1971) noted short and 1ong-term abandonment of seasoné] home ranges
by Stone's sheep caused by hunting. Geist pointed out that hikers in
an area where fear of man is reinforced by hunting may increase the
frequency and seasonal duration of disturbances to sheep and help sti-
mulate range abandonment. Linderman (1972) felt that Dalf sheep on
Table Mountain in the Brooks Range may have abandoned part of their
summer range because of frequent aircraft disturbances. McCourt et
al. (1974) found that Dall sheep temporarily abandoned the range wfthin
1 mi (1.5 km) of their study area when helicopter activities became
frequent and when a sound simulator, reproducing the sounds of a gas
compressor station, was operating. Welles and Welles (1961) concluded
that bighorns will not continue to usc a desert spring once human
dwellings are established there.

Only 6% of the sheep sighted during}shuttle-tour trips were within
200 m of the road. Most of these animals were either attempting to
cross the road while crossing between ranges, or were on Polychrome
Mountain where the road runs through sheep habitat. 'Qf eight crossing
attempts observed, two groups and part of another turned back and did

not cross because of disturbances from vehicles and people. During



—

-y
4

.

ynsuone B e e NS wanl SN oy NS gy

‘q/
]

Rl

128

spring movements from winter to summer range many sheep attempt to
cross the road after it is opened to traffic. Disturbances of the
sheep attempting to cross the road may be detrimental.

The buses stopbed for 86% of the sheep within 200 m of the road,
and people got out of the buses for 14% of the anima]s."The frequency

and strehgtﬁs of reactions increased as the bus stopped and as people

'got out, but the sample was too small for statistical analysis. There

was a Sstatistically significant increase in the strengths of reactions
when sudden loud noises were produced by the bus or visitors. The loud
noises may have been frightening because ihey were unexpected. Loud
noises also have an evolutionary importance to sheep as a danger signal
because of the prevalence of falling rocks, rockslides, and avalanches
in sheep habitat. Dixon (1938), Geist (1971c), and Jones et al. (1963)
all noted that wild sheep become alert to the sounds of falling rocks
and snow, but respond by moving only if in danger of being hit. Welles
and Welles (1961) found that bighorns in Ueath Valley learned to ignore
horns, gunshots, shouts, motors, and car noises.

The nature of the road-related human activities may facilitate the
habituation of the sheep to people on foot. People getting out of
buses and standing on the road are generally in full view of the sheep
and usua11y do not have enough time before the bus leaves to approach
the sheep close enough to frighten them. Many investigators have found\
sheep least disturbed by a man in full view below them and moving slow-
1y without approaching directly (Dixon 1938, Jones et al. 1963, Welles

and Welles 1950). Wolves are generally successful in capturing sheep
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only if they surprise the sheep from above, at close range, and away
from escape terrain (A. Murie 1944).

The literature reveals that ewes with lambs are more sensitive to
disturbances than other classes of sheep (Jones et al. 1963, A. Murie
1944, Smith 1954). The exberiences and temperament of the leader of a

group may also affect responses (Welles and Welles 1961).

129
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Brown Bear (Ursus arctos)

Population History, Numbers, Composition, Distribution

The brown bears of Mount McKinley National Park have attracted the
attention of several naturalists and biologists in past years. Major
contributions to the knowledge of this population appear in Dean (in
press), Dixon (1938), A. Murie (1944, 1961), and Sheldon (1930). The
bears of this region genera]ly_hibernate from October to April and the
young are born in the dens during mid-winter (A. Murig 1944, 1961).

The breeding season extends from mid-May through mid~Jduly (Dean, in
press, A. Murie 1961).

Dean (in press), using data from his.earlier studies and from my
study, calculated minimum density estimates for the eastern half of
the park of 0;026, 0.033, 0.041, and 0.038 brown bears per kmz, for
the years 1957, 1958, 1959, and 1973, respectively. Although Sheldon
(1930) and A. Murie (1944) did not make careful population estimates
for brown bears, their records on the frequency of sighting these bears
suggest that the population density probably was not greater than at
present. Thus, the numbers of brown bears in the eastern half of the
park in 1973-1974 probably equaled or exceeded the numbers present in
1906-1908 (Sheldon 1930), 1939-41 (A. Murie 1944), and 1957-1959 (Dean,
in press). Pearson (1975), studying the "northern interior grizzly
[brown bear] ecotype" at the Kluane Game Sanctuary in the Yukon, esti-
mated a population density of 0.037-0.043 brown bears per km2, very
similar to the estimates for Mount McKinley Nationa]'Park. Other esti-
mates of densities of interior brown bear populations from areas of

varying habitat quality include 0.045 bears per km2 in Glacier National
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Park, Montana (Martinka 1974a), 0.017 bears per ka in Yellowstone
National Park, Wyoming (Cowan et al. 1974), and 0.007-0.008 bears per
km2 in the Brooks Range, Alaska (Curatolo and Moore 1975, Quimby 1974).

Brown bears were commonly sighted from the shuttle-tour buses
during my study (Table 33). An average of 5.9 bears in 2.6 groups
were observed during each of the 70 round-~trips. The average number
of "different" individuals was 4.9. The maximum number of different
bears sighted on one trip was 14. Bears were sighted on §7% of all
trips. Matched-pair t-tests comparing numbers of beafs observed from
the various types of buses, i.e. 0400 tour, 0700 shuttle, 1500 shuti]e,
on trips within two days of each other revealed no significant differ-
ences at P=0.05 in the numbers of bears observed from each type of bus.
The only seasbna] trend in the numbers of bears sighted was a decfease
in numbers in August 1974 (Appendix A12).

Bears frequent, in varying concentrations, a]]lareas along the
road. The Sable Pass area, between Tattler Cfeek and East Fork River,
produced the greatest concentration of sightings. Of all shuttle-tour
bear sightings, 5% occurred between Riley Campground (Km 0.2) and
Tattler Creek (Km 60), 34% between Tattler Creek and the East Fork
River (Km 70), and 61% between the East Fork River and Eielson Visitor
Center (kh 107). Table 34 gives an indication of the seasonal varia-
tions in use of different areas along the road. These variations are
probably related to the availability of various foods. A. Murie (1944)
outlines four major phases in the food habits of the park's bears, sug-

gesting that the bears feed on roots in the spring and early June, green



Table 33. Number of brown bears observed during shuttle-tour trips,
Mount McKinley National Park, Alaska.

YEAR  TOTAL NUMBER OF  AVERAGE NUMBER OF BEARS  AVERAGE NUMBER OF
:BEARS OBSERVED OBSERVED EACH TRIP “DIFFERENT" BEARS
: OBSERVED EACH TRIP

Animals  Groups Animals  Groups Animals  Groups
1973 279 122 6.8 3.0 5.7 2.5
1974 136 53 4.7 2.0 3.6 1.6
TOTAL 415 180 5.9 2.6 4.9 2.1

132
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Table 34, Distribution of brown bear observations during shuttle-tour trips by season and distance along road;'Mount

McKinley National Park, Alaska.

AREA YEAR SEASON

LATE MAY-QUNE JuLY AUGUST-EARLY SEPTEMBER

% of Trips Average 4 of Trips Average % of Trips -Average
Bears Observed Groups/Trip = Bears Ohserved Groups/Trip Bears Observed Groups/Trip

Ritey Campground (km 0) 1973 14 0.14 0 0 7 \ 0.07
-Tattler Creek (km 60) 1974 9 0.27 0 0 17 0.17
Tattler Creek (km 60) 1973 33 0.80 83 1.83 29 0.28
-East Fork River (km 70) 1974 55 1.00 83 2.00 8 0.08
East Fork River (km 70) 1973 67 1.33 25 0.33 64 1.14
-k 23 1974 54 0.64 17 0.33 17 0,17
km 88 1573 50 1.07 42 0.92 57 1.00
-Efelson (km 107) 1974 36 0.73 50 0.83 25 0.42
TOTAL NUMBER TRIPS 1973 15 12 . 14

1974 11 6 12

€et
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vegetation, especially Equisetum and grasses, in June and July, berries
in late July through October, and roots again in late fall. Al1 the
shuttle-tour bear sightings between Riley Campground and Tattler Creek
occurred in late May and August. Bears were observed on Sable Pass,
between Tattler Creek and East Fork River, all through June, but heavy
use of this area began in late June, peaked in July, then decreased to
a low level in August. Since green vegetation, especially grass, is
the main food source for bears on Sable Pass, this use pattern conforms
with A, Murie's (1944) data on the seasonal use of greén vegetation,
Bear sightings between the East Fork River and Km 88 occurred chiefly
in June, with considerably fewer sightings in July, and an increase
again in August. Much rivef bar is visible from the road in this area
and during June brown bears often feed on the roots of Hedysarum grow-
ing on bars and flood plains (A. Murie 1944). Berries may also attract
bears to this area in August. Sightings on the alpine tundra from Km
88 to Eielson were more variable, showing no distinct seasonal trends.
0f all the brown bears observed during the shuttle-tour trips, 43%
occurred in dwarf shrub habitat, 24% in é]pine tundra, 18% on gravei
bars and moraines, 7% in tall willow and alder, 3% in tussock-heath
wet tundra, 2% in mixed talus and alpine tundra, 1% on talus slopes,
and 1% in open spruce.

Data on the sex and age distribution of the bears observed during
the shuttle-tour trips appear in Table 35. These data include repeated
observations of certain individuals, as discussed below. Females with

young accounted for 64% of the groups sighted. Of all animals observed
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Table 35. Sex and age distributions of brown bears observed during .
shuttle-tour trips, Mount McKinley National Park, Alaska.
SEX-AGE NUMBER OF BEAR OBSERVATIONS

1973

1974

TOTAL

Animals Groups Animals Groups Animals Groups

# of Singles

# of Pairs (Mating?)
# of Fema]es'w/young
# of Cubs

# of Yearlings

# of Two-Year 01ds

42

87,

76
57
90

6

42
4
76
28
45
3

19
0
39
3
25
50

19
0
39
2
12
25

61
8
115
60
115
56

61
4
115
30
57
28

135
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28% were females with young, 56% were young bears accompanying a fe-
male, 15% were single bears, and 2% were in pairs, probably mating

associations. An attempt was made to identify individual bears ob-

~ served in Mount McKinley National Park, both from the road and in the

baéktduntry, during the years 1957-1959 and 1973 (Dean, in press). The
methods are described .in Dean (in press). This effort_resu]ted in esti-
mates for 1957-1959 of a population composition of 22% females with
young, 39% young accompanying females, and 39% single bears. For 1973
these figures were 225%, 45%, and 30%, respectively. fhus, the single
bears seem to be under-represented in the shuttle-tour observations.

Excluding the young bears following a female, a minimﬁm-of 71% of
the sightings were of females. This figure includes only females with
young and the sightings of one sing1e bear known to be female. F. C.
Craighead and J. J. Craighead (1966) reported sex ratios for tagged
brown bears in Yellowstone National Park favoring males 2:1 in cubs,
but favoring females in adult bears over 4 years old. Pearson (1975)
found a sex ratio for all his captured bears with home ranges within
his Kluane Game Sanctuary study area that favored males 56:44, but he
does not discuss any relationship to age.

In all shuttle-tour observations of families, 26% included spring

“cubs, 50% included yearlings and 24% included two-year olds. A skew

towards one age group of young occurred each year. In 1973, 37% of the
young observed were spring cubs, 59% were vearlings and 4% were two-
year olds (n=153) while, in 1974, these fiqures wereAS%, 31%, and

64%, respectively (n=78). Dean's (in press) data from the park, in
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1957-1959, also showed a skew towards one ége group of young each year.
The average number of young per family for all shuttie-tour obser-
vations was 2.0 (n=115). A total of 64 different families were iden-
tified in the park during the years 1957-1959 and 1973. The average
litter size for these fourvyears combined was 1.81 for cubs, 1.83 for
yearlings, and 1.67 for two-year olds (Dean, in press). Average litter
sizes for various brown bear populations reported in the literature
range from 1.60 to 2,36, with the coastal brown bears producing the
higher averages (Lentfer et al. 1966, Martinka 1974a,'Mundy ahd Flook

1973, Pearson 1975, Quimby 1974, Troyer and Hensel 1964). Group sizes

for all sightings of bears from the shuttle-tour buses appear in Table

36. Except for four observations of pairs which may have been mating
associations, all groups larger than one consisted of a female with
young.. |

An additional factor of importance is the long life potential of
the brown bear. Of all the brown bears legally killed in the game
management unit north of McKinley Park from 1970-1975, 13% were 13.4
years old or.over (Valkenburg 1976). Curatolo and Moore (1975) report-
ed a mean age of 11.2 years for a population in the Brooks Range.
Several authors found wild brown bears that were 20-25 years of age
(Curatolo and Moore 1975, Mundy and Flook 1973, H. V. Reynolds 1974).
The significance of the age and sex data as related to possible human
disturbances will be discussed below.

In 1973, we placed some emphasis on observing bears and learned to

individually recognize several families and a few single bears. Family
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Table 36. Sizes of brown bear groups observed during’

shuttle-tour trips, 1973 and 1974, Mount
McKinley National Park, Alaska.

BEAR OBSERVATIONS

GROUP SIZE Animals Groups

Number  (Percent) Number (Percent)

1 61 (15) 61 (34)
2 10 (2) 5 (3)
3 336 (81) 112 (62)
4 8 ( 2) 2 (1)

TOTAL 415 180

138
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Acomposiiion, color, size, facial characteristics, location, and any
distinctive physical features were used for identification purposes.
Single bears were much more difficult to identify than families. Table
37 gives the number of sightings and the range of dates of the sight-
ings of individually identified groups. These are minimum sighting
records, since many other observations could have been of these same
bears, but positive identification was not pbssib]e sd’the observations
were not included. These data indicate that a few families occupy home
ranges adjacent to, or including, the road, and that fhese families are
sighted many times throughout the summer. Seven individually recog-
nized families accounted for a minimum of 75% of the 1973 shuttle-tour

observations of families, 46% of all groups and 62% of all animals

'sighted. Four of these families were observed on dates from June

through August. One identifiable single bear, observed from May

through August 1973, accounted for at least 28% of the 1973 shuttle-

~ tour observations of single bears. Another 33% of the 1973 single

bear observations were made on Sable Pass, and I believe these obser-
vations involved chiefly two individuals. Thus, seven families and
three single bears accounted for at least 68% of the groups and 71%
of the animals observed, in 1973, on the'shuttle—tour trips. At least
three of the families and one single bear were observed in both 1973
and 1974, Most observations of each given individual were confined to
a section of the road 15 km or less in length. A. Murie (1961) noted
that individual brown bears in the park possess definite, but overlap-

ping, home ranges, that may be used in successive years. He reports
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Table 37, Observations of individually recognized brown bears, Mount McKinley National Park, Alaska.

BEAR YEAR NUMBER OF NUMBER OF BAYS RANGE OF NUMBER OF NUMBER OF TOTAL TOTAL NUMBER  TOTAL RANGE
SHUTTLE-TOUR OBSERVED ON DATES OTHER OTHER DAYS NUMBER QF DIFFERENT DAYS  OF DATES
0BSERVATIONS SHUTTLE-TOUR {MONTH/DAY)  OBSERVATIONS 0BSERVED OBSERVATIONS 0BSERVED {MONTH/DAY)

Family 41 4in 1973, 1973 13 12 5/26-8/17 23 22 36 32 5/24-9/25

ferale with two :

yezrlings 1974 4 3 6/28-8/31 5 5 9 8 6/28-8/31

Family #2 in 1973, 1973 9 8 6/24-8/24 12 12 21 17 6/26-9/1

ferale with two

cubs

Family 43 in 1973, 1973 2 2 6/29-7/1 6 6 8 8 5/30-8/30

ferale with three

cubs 1974 1 ) 1 6/14 6 6 7 ) 5/28-8/22

Family =4 in 1973, 1973 15 10 ' 5/27-8/18 12 10 27 18 5/22-8/1¢8
ferale with two .
yearlings

Family #5 in 1973, 1973 4 2 8/24~8/31 7 7 1 8 8/24-9/23
ferale with two
cuds 1974 0 0 -- 10 10 10 10 5/26-9/2

cFemily #6 in 1973, 1973 14 n 6/23-8/25 4 4 18 14 6/23-8/25
female with two . .
yearlings

Farmily #7 in 1973, 1973 0 0 -- 3 3 3 3 8/7-9/9
female with three
cubs

Fawily #8 in 1974,
female with two

cubs 1974 . 2 2 7/18-7/31 3 3 5 5 6/20-7/31

Single #1 1973 12 8 6/12-8/17 9 9 21 17 5/23-9/3
1974 3 2 6/8-6/14 3 3 6 5 6/8-8/27

Sable Pass Single 1973 14 9 6/3-7/10

Bears (most obser-

vations of two

bears) 1974 8 6 5/26-7/23

ovlL
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that a sow with cubs often 1imits its movements to an area less than
19 km in diameter. Four families observed frequently by Dean (in
press) in the park in 1957 possessed minimum home ranges of 15-26 kmz.
Seasonal home ranges are sometimes much smaller. Radio-tracking stu-

dies conducted on brown bears in other areas have shown that single

~males use larger home ranges than females (Curatolo and Moore 1975,

Pearson 1975), that individuals may use the same home range in succes-
sive years (F. C. Craighead and J. J. Craighead 1972a, Curatolo and
Moore 1975), and that long distance movements are sometimes made,
especially by bears homing after a transplant attempt (Steve Buskirk,
pers. corm. 1974, F. C. Craighead and J. J. Craighead 1972a, Mundy and
Flook 1973).

Human Disturbance

General Avoidance

Brown bears were observed in all the étudy plots, illustrating
that this species finds suitable habitat over much of the park. Mini-
mum dehsity estimates for the plots range from 0.01 to 0.41 bears per
km2 (Table 38). These estimates are generally higher than the minimum

density estimates of 0.026-0.041 bears per kmZ for a much more exten-

sive section of the eastern part of the park made by Dean (in press)

for the years 1957-1959 and 1973. This difference may result from the
greater difficulties of identifying all the bears in a larger area and
from the fact that the larger area may include more unsuitable habitat.

Dean's study, like mine, concentrated on the area near the park road,
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Table 38. Average number of brown bears observed in study plots, Mount McKinley National Park, Alaska.

PLOT AVERAGE DAILY AVERAGE DAILY NO, OF

TOTAL OBSERVATIONS FIRST SEARCH OBSERVATIONS D&YS‘
Actual Densit Actual | Densit ggé?ébgo

Mumber (per kmé) Number (per kmé) QuUT OF
Animals  Groups Animals Groups Animals froups Animals Groups FIVE
_ Igloo Road 1973 0.40 0.40 0.03 0.03 0.40 0.40 0.03 0.03 2
Igl00 Road 1974 0.80 0.20 0.05 0.01 0 0 0 0 1
1gloo Off-Road 1973 2,20 1.40 0.12 0.07 1.20 1.00 0.06 0.05 4
Igloo Off-Road 1974 2.20 1.20 0.12 0.06 2.20 1.20 0.12 0.06 3,
Highway Road i973 0.20 0.20 0.01 0.01 0.20 0.20 0.01 0.01 1
Highway 0ff-Road 1973 0.60 0.60 0.05 0.05 0.60 0.60 0.05 0.05 3
Stony Road 1973 l0.80. 0.40 0.06 0.03 0.80 0.40 0.06 0.03 2
Stony Off-Road 1973 1.20 0.40 0.12 0.04 1.20 0.40 0.12 0.04 1
Sable Road 1973 8.40 3.60 0.41 0.17 5.00 1.40 0.24 0.07 5

A
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and comparisons of several population parameters a]reqdy discussed
earlier reveal no dramatic changes in the population between the years
1957-1959 and 1973, despite the great increase in visitation and traf-
fic levels.

The data from the paired plots (Table 38) show consistently
higher bear densities in the off-road plots compared to the road plots.
A matched-pair t-test comparing all first search densities of bears for
all observation periods in the backcountry plots with the respective
densities for the paired road plots (Appendix A8) shohs significant]y
more bears were observed in the backcountry plots (¢=10.7, P<0.005).

It seems that some bears may be avoiding the vicinity of the road,

despite the fact that many bears are sighted from the road. Some sin-

gle bears, in particular, may be avoiding the road. As already men-
tioned, single beérs appeared to be under-represented in the bus
sightings, compared to their representation in the population in gen-
eral. I observed single bears in the backcountry more frequently than
near the road. Excluding one habituated individual, single bears were
sighted within 100 m of the road on only three occasions during thé
shuttle~tour trips.

However, the highest density of bears occurred in the unpaired
Sable Road Plot, an area of unique, high quality bear habitat and a
special managment unit where visitors are not permitted to move off
the road. The special restrictions were initiated in the early 1950's
because park personnel felt that over-persistent phbtographers were

causing bears-to move away from the vicinity of the road. In this
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plot now, with the restrictions, bears even within 200 m of the road
seldom reacted visibly to human activities on the road. However, in
the nearby Igloo Road Plot, where much human activity occurs off the
road, two of four groups of bears sighted during plot observation per-
iods moved around a mountain and out of view of the road in response
to human activities. One group was responding to hikers and the other

to a passing shuttle bus.

Reaction Distances

The distribution of bears sighﬁed during the shuttle-tour trips
in relation to distances from the road appear in Table 39. Humbers
observed generally decreased with distance from the road, and thus,
with visibi]ity.' Individual bears varied in their tolerance to proxi-
mity to the road. Ten of the thirteen observations of single bears
within 100 m of the road are accounted for by one recognizable indi-
vidual, which frequently fed on vegetation within a few meters of the
road and showed no concern as buses and cars passed and stopped.

Table 39 and Figure 13 show the reaction patterns of bears at
varying distances from the road. A G-test (Sokal and Roh1f 1969) run

on the reaction patterns of bears at 100 m intervals from the road up

to 500 m shows that there is a significant (G=75.7, P<0.005) change in

the reaction pattern that is related to distance from the road. For
all the shuttle~-tour bear observations for which reactions could be
classified, 78% of the animals exhibited no visible reaction to the

presence of the bus and people, 7% gave mild reactions; and 15% gave
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Table 39. Reactions of brown bears, observed at varying distances from the road during shuttle-tour trips, to the bus and .
visitors; percent of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.

DISTANCE KNOWN REACTIONS OF BROWN BEARS TO BUS AND VISITORS TOTAL TOTAL OBSERVATIONS
FROM KNOWN KNOUH AND UNKNOWN
F({Or;xD NONE MILD ' STRONG REACTIONS REACTIONS

m

. % Grand % Grand
Percent Percent Percent Percent /Percent Percent Number Number  Number Number Total Total
Animals  Groups Animals  Groups Animals  Groups Animals  Groups Animals Groups Animals  Groups

0-25 0 0 24 45 76 55 21 1 24 12 6 7
0-100 47 47 15 26 38 33 102 43 1M 46 27 25
0 0 0 13 29 87 71 15 7 15 7 4 4
1-25 0 0 50 75 50 25 6 4 9 5 2 3
25-50 47 43 33 43 20 14 15 7 15 7 4 4
51-75 74 82 6 18 19 18 31 11 31 11 7 6
76-100 51 57 S 7 40 36 35 14 41 16 10 9
101-200 77 74 6 7 17 19 65 27 73 32 18 18
201-300 92 81 8 19 0 0 61 27 7 o3 17 17
301-400 84 88 8 6 8 6 37 17 37 17 9 9
401-5C0 100 100 0 0 0 0 25 13 31 15 7 8
501-750 100 100 ] 0 0 0 33 15 33 15 8 8
751-1000 9 92 0 0 9 8 34 12 37 13 9 7
>1000 100 100 0 0 0 0 19 N 22 12 5 7
TOTAL ' 78 72 7 9 15 12 376 165 45 180

Note: ‘"Groups" may total over 100%, since some groups were counted under more than one reaction class when varjous animals in
the group reacted differently. Raw numbers for animais and groups are presented in Appendix Table A25.
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Figure 13. Reactions of brown bears, observed at varying distances
from the road during shuttle-tour trips, to the bus and
visitors, 1973-1974, Mount McKinley National Park, Alaska.
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strong reactions. For brown bears within 200 m of the road, these
percentages were 56%, 12%, and 32%, respectively. Eighty-three percent .
of the bears that reacted to the bus and visitors were within 200 m of
the road, and 96% were within 400 m.

Very little information is available in the Titerature on the
flight distances of brown bears. Both Klein (1974) and McCourt et al.
(1974) found brown bears more sensitive to aircraft overflights than
caribou or moose, although the reactions of the bears were quite
variagle. McCourt et al. (1974) reported that 8 of 10 bears subjected
to overflights above 1000 ft (300 m) still exhibited "significant" reac-
tions to the aircraft. Quimby (1974) determined that 32% of the_bears
sighted within 1 mi (1.6 km) of his aircraft were alreadv running away
when sighted. Most of the bears with which Quimby was working had
already been subjected to drugging and tagging operations uti1i;1ng
aircraft.

The distance at which a grizzly bear may detect and react to a man
on foot is poorly documented. F. C. Craighead and J. J. Craighead
(1966), after years of experience around brown bears, felt that the
bears often could not discern the form of a motionless man beyond
100 yd (90 m). Pearson (1975) concluded that brown bears usually ex-
hibit 1ittle alertness and are easily approached closelv by a man, if
no scent reaches them. In areas where human hunting is prohibited
adult brown bears have few enemies excent other bears and constant

alertness may not be necessary.
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Disturbance Frequencies

The frequency of road-related disturbances to bears may be calcu-
lated by combining the frequency data for vehicles passing through the
Igloo Canyon-Sable Pass section of the road (Fig. 5) with the reaction
pattern of bears within 200 m of the road (Table 39). This calculation
predicts that an "average" bear within 200 m of the road exhibits 0.8
mild responses and 2.2 strong responses to vehicles and visitors each
hour from 0600-2100 hours. Since no intensive observations were made
on bears, the exact disturbance frequencies for individual bears cannot
be given. The calculation above is meaningful only if a bear remains
within 200 m of the road for an extended period. This situation may
actually occur quite often. Bears were frequently resighted during
the shuttle-tour trips, indicating that they commonly remain in view of
the road for hours at a time. Forty-five percent of the bears sighted
from the bus while the bus was traveling east were resighted on the re-
turn trip west the same day. Fifty-six percent of the resighted hears
were within 200 m of the road during the first sighting. Fifty-three
percent of the resightings occurred 2-5 hr after the first sighting;
the rest occurred within 2 hr of the first sighting.

No data are available on the usual frequency of activity interrup-
tions caused by non-human~disturbances. The fact that the brown bear
is a top level carnivore and its lack of alertness suggest that non-
human disturbances are probably infrequent. Females with young were

occasionally observed running from other bears.
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Relationship of Reaction to Type of Disturbance

L V‘ "J

Table 40 and Figure 14 present the data from the shuttle-tour

L A

trips on the actions of the buses and visitors and the responses of
brown bears within 200 m of the road to various types of human activi-
ties. The buses stopped for almost all bears sighted, passing only 5%

of the animals. The buses stopped, with the people remaining on the

Ty )

bus, for 70% of the bears and stopped, with people getting out of the
bus, for 25% of the bears. These figures for bears within 200 m of

the road were 2%, 66%, and 32%, respectively. People were not observed

to move off the road towards bears during these trips, although photo-

.

)

graphers were seen to do so at other times. The people accidently or

purposely produced particularly loud noises while observing 10% of all

./

oo 71

animals, and while observing 16% of the animals within 200 m of the
road. A comparison of shuttles and tours shows that visitors on the
shuttles got out to observe 33% of the bears sighted, but visitors on
the tours got out to observe only 8% of the bears sighted.

Chi-squared tests were used to compare the reactions bears within

200 m of the road exhibited towards the various actions of the bus and

visitors. No significant relationships at the P=0.05 level were found.

The response patterns (none:mild:strong) varied little, regardless of

Ei whether the bus simply stopped with the people remaining on the bus or
: if people got out of the bus and stood on the road. Loud noises caused
[} an increase in the perentage of animals reacting strongly, but sample

. sizes were small. A. Murie (1961) commented that pfoducing loud noises
3{; is a good way to drive away brown bears. It is possible that bears more
(-

Ls

~



Table 40. Reactions of brown bears, observed within 200 m of the road dur1ng shuttle-tour trips, to various actions of the bus and
visitors; percent of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.

ACTION OF BUS KNOWN REACTIONS OF GRIZZLY BEARS TOTAL TOTAL OBSERYATION
AND VISITORS KNOWN KNOUWN AND UNKNOWN
: NONE MILD STRONG : REACTIONS REACTIONS

% Grand % Grand
Percent Percent Percent Percent Percent Percent Number Number  Number Number Total Total
Animals  Groups Animals  Groups Animals  Groups Animals = Groups Animals Groups Animals Groups

Pass >15 mph 100 100 0 0 0 0 1 1 4 2 2 3
Pass <15 mph 0 0 0 0 0 0 0 0 0 0 0 0

top, pecple 59 . 54 12 18 29 28 90 39 100 43 54 56
remain on .
bus, auiet g
Stop, people 45 38 10 25 45 38 . 20 8 21 9 N 12
remain on
bus, noisy
Step, people 64 67 12 19 24 19 50 21 50 20 27 26
off bus on '
road, quiet
Stop, people 50 50 0 0 - 50 50 6 2 9 3 5 4
off bus on
road, noisy
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
wale off
road, gquiet .
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
valk off
road, noisy

TOTAL - 59 56 N 18 30 27 167 71 184 77

Note: "Groups" may tbtal over 100%, since some groups were counted under more than one reaction class when various animals in the
group reacted differently. Raw numbers for animals and groups are presented in Appendix Table A28,

0S§1
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Reactions of brown bears, observed within 200 m of the
road during shuttle-tour trips, to various actions of
the bus and visitors, 1973-1974, Mount McKinley National
Park, Alaska.
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than 100-200 m from the road do not detect the details of the activities
of buses and visitors. The brown bear's eyes are relatively small and

their eyesight is apparently poor, although very little discerning in-

' formation is available on the senses of bears. Russell (1967) felt

“that bears can see 1ittle beyond 300 yd (275 m), and F. C. Craighead

and J. J. Craighead (1966) felt that brown bears cannot identify a

.motionless man by sight beyond 100 yd (90 m). However, MacPherson

(1965) proposed that vision in bears is similar to man's, but with

less ability to perceive movements at a distance. Sight seems to play
a supporting role to the other senses and the sighting of objects or
movements, alone, does not stimulate flight in bears (Johnson-1972,
Pearson 1975). The ears of brown bears are small and quite rigid, un-
like the large, mobile ears of most ungulates and many carnivores. F.
C. Craighead and J. J. Craighead (1966) and Krott and Krott (1963) con-

cluded that hearing in brown bears is keen and important, although

" MacPherson (1965) and Johnson (1972) felt it plays only a secondary

role. There are few published comments on distances at which bears
can detect sounds. Linderman (1974) noted a brown bear responding,
apparently to the sounds of an aircraft, before Linderman himself
could hear it. He also noted thét bears, especially those that had
been tagged previously, sometimes began fleeing when aircraft could be
heard but not seen. Pearson (1975) also observed this type of learned
response to aircraft sounds. Most authors agree that the bear's'sense
of smell is acute and the most important sense in warning it of danger

(F. C. Craighead and J. J. Craighead 1966, Dixon 1938, Johnson 1972,
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Krott and Krott 1963, MacPherson 1965). Johnson (1972) often observed
brown bears scenting a man at distances of 150 yd (130 m). Human smell
alone may cause precipitous flight in bears. F. C. Craigheéd and J, J.
Craighead (1972a, 1972b) related an instance where tracks in snow re-
vealed that a grizzly coming upon a human trail had urinated, and then
had run for at least 200 yd (180 m). During my study, I watched from

a ridgetop as a grazing brown bear came upon my trail in the valley.

The bear responded to the scent by running at Teast 4 km across a valley,
through a stream, over a steep talus ridge, and out of view. Hasselborg
(reported in Schoonmaker 1968) observed a bear responding to human scent
on a trail {4 hours after the man had passed.

Brown bears seem to learn easily and modify their responses to sim-
ilar stimuli in varying situations. J. J. Craighead and F. C. Craighead
(1972) found that their tagged bears apparently ignored human scent
while feeding in garbage dumps but that the same individuals would flee
after receiving a human scent in an area away from fhe dumps. I noted
a similar dichotomy in Mount McKinlev National Park. Certain families
I had learned to recognize and had observed showing apparent habitua-
tion towards people and traffic on the road fled from me when I met

them in the backcountry.

Relationship of Reaction to Sex and Age

Sebarate analyses of the distribution in relation to distance from
road and the reaction patterns for single bears, females with cubs, and

females with yearlings or two-year olds revealed only one difference
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between these groups; single bears exhibited fewer strong reactions
(Table 41). This result may be misleading. As mentibned earlier, 10
of the 13 observations of single bears within 100 m of the road were
all of one individué]. Thus, single bears other than this individual
were seldom observed within 160 m of the road.

Many authors (Herrero 1970, Mundy and Flook 1973, Riegelhuth 1966)
have concluded that female brown bears with young are more likely to
attack during disturbing situations than single bears. This behavior
may change with the age of the young (Pearson 1975). 'However; attack
behavior was se]dom'observed by us in road-related visitor-bear inter-
actions and this difference was not apparent. Barnes and Bray (1967)
noted an interesting séx-related difference in black bears in Yellow-
stone National Park; the campgrounds were frequented mostly by adult

males and the roadsides mostly by females and yearlings.

Re1ationship of Reaction to Behavior Before Disturbance

The behavior before disturbance, when known, for bears sighted on
the shuttle~tour buses appears in Table 42. The apparent behavioral
differences between bears within 200 m of the road and those further
away probably results simply from visibility problems. Traveling bears
are easier to sight at a distance than bears engaging in other activi-
ties, while lying bears are particularly difficult to sight at a dis-
tance.

Table 43 presents the data on the relationship between reaction

and behavior before disturbance for beafs within 200 m of the road.
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Table 41. Reactions of single brown bears and families, observed during the shuttle-tour trips,
to the bus an@ visitors, 1973-1974, Mount McKinley National Park, Alaska.

DISTANCE ~ REACTION OF BROWN BEARS TO BUS AND VISITORS TOTAL
FROM ROAD : KNOWN
(m) NONE MILD STRONG REACTIONS
Percent Percent Percent  Percent Percent  Percent Number Number
“Animals  Groups Animals  Groups Animals  Groups Aninals  Groups
SINGLE BEARS
0-100 46 46 54 54 0 0 13 13
101-200 62 . 62 12 12 25 25 8 8
201-400 100 100 0 0 0 0 17 17
>400 100 100 0 - 0 0 0 19 19
Total _ 57 57
FAMILIES
0-100 49 47 10 17 42 43 88 30
101-200 79 79 5 5 16 16 57 19
201-400 86 85 10 12 4 4 79 26
>400 97 96 0 0 3 4 87 29
Total | 3N 104

Note: "Groups" may, total over 100%, since some groups were counted under more than one

reaction class when various animals in the group reacted differently.

661
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Table 42. Behavior before disturbance of brown bears observed during shuttle-tour trips, 1973-1974, Mount McKinley National Park, Alaska.

DISTAKCE BEHAVIOR OF EROMH BEARS GEFORE DISTURBANCE ' TOTAL
FROH4 ROAD Fy 5 RuMBER
(m) FEED FEED-WALK LIE STARD TRAVEL PLAY HUKT AMALS

Humber (Percent Humber {Percent HNumber (Percent Humber {Percent lunter (Percent HNumber (Percent MHumber ({Percent
Animals Anirals) Animals Animals) Animals Animals) Animals Animals) Animals Animals) Animals Animals) Animals Animals)

0-200 76 (52) 24 (16) 22 (15) 0 (0) 13 (9) 8 (6) 2 1 145
>230 95 (45) 24 (12) 1 (6) 3 (2) 53 (27) 4 (2) 7 (4) 197
TOTAL 17 (50) 48 (14) 33 (10) 3 (1) . 66 (19) 12 (4) 9 (3) 342

a Feeding while traveling at a walk.

b Moverment at a walk, trot, or run.

9s1
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Table 43. Reactions of brown bears, observed within 200 m of the road during shuttle-tour
trips, to the bus and visitors as related to behavior before the disturbance,
1973-1974, Mount McKinley National Park, Alaska.

— T

BEHAVIOR REACTION OF BROWN BEARS TO BUS AND VEHICLES TOTAL
BEFORE - NUMBER
DISTURBANCE NONE MILD - STRONG ANIMALS

Number  (Percent Number  (Percent Number - (Percent
Animals Animals) Animals Animals) Animals Animals)

FEED OR HUNT 55 (71) 8 (10) 15 (19) 78
FEED-WALK® 20 (83) 3 (12) 1 (4) 24
LIE 17 (81) 4 (19) 0 (0) 21
TRAVELD | 4 (40) 0 (0) 6 (60) 10
PLAY 8 (100) 0 (0) 0 (0) 8

TOTAL 104 15 22 » 141

a Feeding while traveling at a walk.
b Movement at a walk, trot, or run.
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This taéle includes only animals for which the behavior before distur-
bance was determined. Sample sizes are insufficient for statistical
analysis, so the data are only useful as a preliminary indicator. Ly-
ing bears seem less responsive than feeding or hunting animals, while
traveling individuals appear most sensitivé. Possibly, as with the
caribou, some of the traveling bears were sti]l responding to previous

disturbances and were particularly sensitive for this reason.

Behavior Patterns Related to Disturbance

The maximum behavioral reactions of brown bears in response to
buses and visitors appear in Table 44, Of those bears siéhted within

200 m of the road 58% gave no visible reaction and did not interrupt

158

their normal activities in response to the human activities. This fig-

ure indicates a high degree of habituation in the individual bears in-

~ volved. Bears within 200 m of the road were frequently observed engag-

ing in such activities as nursing, playing, and sleeping, which suggest

security and relaxation. Only 8% of the animals within 200 m of the

road lifted or turned their heads and looked at the human activities on

the road without subsequently moving away; 10% moved away at a walk and

23% at a run. Such movements were seldom over 100 m, but occasionally
bears moved 200 m or more and out of view of the road. These short
movements differ from my experiences with bears in the backcountry,
where bears that had become aware of my presence usually ran out of
yiew and sometimes ran 2 km or more. Bears fleeing from aircraft have

often been observed to hide, when patches of dense vegetation were
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Table 44, Maximum behavioral reactions of brown bears, observed during shuttlie-tour trips, to buses

and visitors, 1973-1974, Mount McKinley National Park, Alaska.

DISTANCE MAXIMUM REACTION OF BROWN BEARS TO BUS AND VISITORS TOTAL
FROM ROAD NUMBER
(m) NONE WATCH WALK TROT-RUN ANIMALS
Number  (Percent Number (Percent Number (Percent Number (Percent
Animals Animals) Animals Animals) Animals Animals) Animals Animals)
0-200 98 (58) 14 (8) (17) (10) 38 (23) 167
>200 195 (93) 5 (2) 0 (0) 9 (4) 209
TOTAL 293 19 17 47 376

661
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available (Erickson 1965, Klein 1974, Pearson 1975, Quimby 1974).

The "typical" response of a brown bear that has detected a strange
or alarmfng object is to stand upright on its hind legs, sway its head,
inhale deeply, and perhaps circle, to try to get a scent (Johnson 1972,
Pearson 1975). If a human scent is detected the animal often retreats
hastily (A. Murie 1961, Pearson 1975). These scent-detection behavior
patterns were seldom observed in response to human activities on the
road in the park. HWe observed bears standing upright on only f%ve oc~
casions; once by a female with young trying to cross the road in the
midst of several vehicles, once by a female with young watching a
camper=-truck containing a loudly barking dog, once by a yearling when
a bus driver honked a horn, and once each by a cub and a yearling just
watching toward vehic]és on the road.

Attacks on humans by brown bears are uncommon. Herrero (1970)
summarized records for all North American national parks containing
brown bears and found an injury rate from brown bears of five persons
per year or one person per 1.5 million visitors. He reported only five
brown bear-caused deaths in the parks in 97 years. In the 14 years
from August 1961-August 1975 in Mount McKinley National Park, six
attacks occurred, none of them fatal (Buskirk 1975, Cauble 1975). At

least two of these attacks were provoked by the close approach of

photographers, and at least five of them involved females with young.

After an intensive literature review Riegelhuth (1966) concluded that
the brown bear's temperament is chiefly defensive, not aggressive, and

that attacks generally occur under one of three circumstances: 1) a
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close a;proach to a femaie with young, 2) a close approach to a bear
at a favored food supply, or 3) surprising a bear at close range. Even
under these circumstances a beér usually runs. Herrero (1972) attri-
butes the defensiveness of‘brOWn bear females with young to the fact
that young rarely‘climb trees, are often in open country, and depend on
the female for protection. Feeding on garbage or human foods may also
make a bear dangerous (Johnson 1972, Martinka 1974b). The defensive
behavior of bears seems similar in bear-bear and bear-mgn interactions
(Barnes and Bray 1967). Bluff charges are much more common than actual
attacks (Barnes and Bray 1967, F. C. Craighead and J. J. Craighead
1972a, Russell 1967). HNo attacks were recorded during interactions of
bears and vehicles or persons near vehicles along the park road during
my study, even though vehicles and visitors were often within 50-100 m
of females with young., Apparently these females did not consider the
situation threatenihg, since the people did not move off the road to-
ward them. Also, the bears have not become accustomed to receiving
food from people, a situation which often leads to injuries. On one
occasion I witnessed a short bluff charge by a two~year-old towards a
person standing by the open door of a car.

We frequently observed bears crossiﬁg the road, even when vehicles
were nearby. They occasionally traveled along the road. I observed
one family travel at least 2 km on the road, once making a detour around

several parked cars and then returning to the road.
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Influence of Roadside Vegetation
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As described previously, for most of its length the road influences

both the species composition and phenology of a narrow strip of vegeta-

tion on either side. This roadside vegetation includes several species

of grasses, herbs, and Equisetwn which are utilized as food by brown

bears. On 11 occasions I observed bears feeding on this narrow band of

vegetation, apparently drawn to the road or remaining by the road be-
cause of its presence. A1l such observations occurred between June 10
and June 20 each year. From gross examinatioﬁ it appeared that the
roadside vegetation began growing and "greening-up" somewhat earlier
than the other vegetation, probably because of snow removal, quickened
melt because of dust, and drainage patterns related to the road.
Apparently, the bears at times take advantage of this early growth.
Three different families and one single bear were involved in these
observations. The one single bear, a particularly habituated individ-
ual, accounted for seven of these observations and, unlike the other
bears, she frequently continued feeding on the roadside vegetation as

vehicles stopped or passed.

Influence of Garbage

Mount McKinley National Park has only one garbage dump presently
in use within its borders. In conjunction with this study, Chip Down-
ing monitored wildlife activity at this dump and has reported the re-
sults in a manuscript to NPS (Downing 1975). DurinQ the summer of

1974, brown bears frequented the dump throughout the summer; 17
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different individuals were identified and a few more probably used the
area. Garbage feeding adversely affects the distribution and activities

of a wild population of bears and is a lamentable situation. The prob-

- lem is still small in Mount McKinley National Park compared to such

areas as Yellowstone National Park where visitation levels are much
higher (Cole 1972, J. J. Craighead and F. C. Craighead 1972b, Martinka
1974b). Since my study was completed, NPS has already implemented
plans to eliminate garbage, in the dump and at the campgrounds, as a

source of food for bears (Steve Buskirk, pers. comm. 1976).

Summary and General Discussion

The minimum density of brown bears in the eastern half of the park
in 1973 wag estimated at 0.038 bears per km2 (Dean, in press). The
ﬁopu]ation Tevel appeared to be as high or higher in 1973 as in past
years when visitor numbers were much lower (Dean, in press, A. Murie
1944, Sheldon 1930). Bears were sighted on 87% of the shuttle-tour
trips. The sex and age data for the bears observed from the buses
indicate: 1) a predominance of family groups, 2) a predominance of

females for those bears sighted that are over two years of age, and

. 3) a skew towards one age class of young each year. A few individual

fami]ies and single bears were sighted repeatedly from the road. Seven
families and three single bears accounted for a minimum of 68% of the
groups and 71% of the animals observed during the 1973 shuttle-tour
trips. Individuals may live up to 20-25 yeérs (Curatolo and Moore

1975, Mundy and Flook 1973, H. V. Reynolds 1974) and home ranges may be
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used in;successive years (F. C. Craighead and J. J. Craighead 1972a,

¢ g

Curatolo and Moore 1975). Thus, certain individuals are frequently in

o

contact with human activities along the road and may habituate or be-
come stressed, largely depending on the behavior of the humans. Impor-
tant factors in the biology of brown bears to consider when evaluating

the potential effects of disturbance include low population densities,

== "
| P J

low reproductive potential, restricted home ranges, and long life.
The plot data and shuttle~tour data suggest that some bears, par-

ticularly single bears, may be avoiding the vicinity of the park road.

v, \
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Single bears, particularly males, usually use larger home ranges than

families (Curatolo and Moore 1975, Pearson 1975). A singfe bear with

I

a larger home range may come in contact with the road less frequently
and have Tess opportunity to habituate than families with small home
ranges. A larger home range would also allow more areas for a bear to

use in preference to the vicinity of the road. Individual bears whose

home ranges extend outside the park, especially during hunting season,

—_
Eot

may exhibit more wariness towards man under all circumstances. Past
experiences in the park, which led to the establishment of the Sable
Pass Wildlife Restricted area, also indicate that bears may avoid the

L vicinity of the road under some-circumsténces. Faro and Eide (1974)
reported that increasing numbers of photographers at McNeil River Falls,

Alaska, caused brown bears to modify the time and location of their

fishing activities to reduce contact with humans. They also felt that

some bears may have abandoned the falls completely.
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However, several families and a few single bears have becone
habituated to the road and traffic in McKinley Park, and these bears
were the ones most commonly sighted from the shuttle-tour buses. The
threshold distance where 50% of the animals exhibited strong responses
occurred between 50 and 75 m from the road. The threshold distance for
50% visible response occurred between 100 and 200 m from the road
(Table 39). -

The buses stopped for 98% of the bears sighted within 200 m of the
road, while people got out onto the road to observe 32% of these bears.
During these trips people did not move off the road towards the bears.
No significant differences in the reactions of the bears were found
that were related to the type of activity of the bus and visitors.
There were large individual variations in responses, and these varia-
tions, combined with small sample sizes, may have obscured any general
patterns. Adult brown bears are usually not susceptible to predation
except by man and, occasionally, other bears. The danger from man to
North American bears was probably minimal until development of depend-
able rifles. Johnson (1972), after reviewing the accounts of explorers
in North America, concluded that bears had to learn to fear man and the
first explorers found them very unafraid and unwary. It is possible
that the brown bears must learn responses to various types of environ-
mental stimuli and possess few innate fear responses, as compared to
species that have evolved under the selective pressures of effective
predators. Perhaps, for this reason bears may show large individual

variations 1in responses to various types of stimuli, i.e. the



™y j do L L . H ]

PR
L o 4

.
[ ey
- i

r

™,

166

components of approach, stopping, and visitors unloading from a bus.
Information from the literature discussed earlier also indicates that
the bear's senses may not detect the detail of visitors' activities
beyond 100-200 m (F. C. Craighead and J. J. Craighead 1966, Russell
1967).

Bears occasionally seem to be attracted to the road to feed on the
roadside vegetation during June. During this period the roadside vege-
tation is often green and growing although the vegetation in the sur-

rounding area may not have begun to green.
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{* ' Red Foxc(VuZpes vulpes)

Population History, Numbers, Composition, Distribution

A. Murie (1944) made numerous general observations on the red fox

3
- ‘

population in Mount McKinley National Park. He studied food habits,

a4
- o

movements, and den sites. He described this species as "abundant"

during the period of his studies. The only other study focusing on

—
[ x

the red fox in the park was conducted by Allison (1971) during 1968-
1969, She described den characteristics, activity patterns and

behavior.

(U ‘

The number of red foxes observed from the shuttle-tour buses dur-

ing my study appears in Table 45. The average number of animals ob-

[
- served each trip was much Tower in 1974 (0.4 animals/trip) than in
;Jﬁ 1973 (2.1 animals/trip). In 1974, foxes were observed on 34% of the

trips, while in 1973, they were observed on 63% of the'trips. The

BN

r_r___\
vl

difference between the two years is accounted for by the large number

-
/

- of sightings, 74% of all animals, that occurred at or within 1 km of

f-"“‘"
b

known active den sites in 1973. Although there were active dens within
[ﬁ view of the road in 1974, they were much less well known by the bus

drivers. A1l 1974 sightings during the shuttle-tour trips were of

r-,—_\/ H

adults more than 1 km from known den sites. The number of foxes using
the area may have actually decreased to a low level in 1974. The
number of active fox dens seemed to decrease, as discussed below.

During both summers, sightings were made more frequently during the

first half of the summer than during the second half. In 1973, the
i average number of animals sighted each shuttle~tour trip before July 15

I was 3.38, while after July 15 this number dropped to 0.80. For 1974,
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Table 45. Number of red fox observed during shuttle-tour trips,
Mount McKinley National Park, Alaska.

T

I TR o SR e
;: Animals  Group Animals  Group
\Ig 1973 87 46 2.1 1.1
IS 1974 13 13 0.4 0.4
I” TOTAL 100 59 1.4 -0.8
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these figures were 0.83 and 0.18, respectively. This decrease may be
related to decreaseq activity around den sites, movement of families
to new, unknown dens, and decreased daylight activity of adults,
associated with the increasing independence of the young. Foxes were
observed all along the park road and in all major types of habitat.

During my study, 26 fox den sites were located within 1 km of the
road. The distances from the road and use of these dens during 1973-
1974 are shown in Table 46. In 1973, 9 active dens were known within
400 m of the road. In 1974, 5 active dens were known within 400 m of
the road. Some families used more than one known den site during a
summer; the number of different families known to use one or more dens
within 400 m of the road was nine in 1973 and four ih 1974, A. Murie
(1944) reported that in 1940 he located 5 active dens along a 32 mi
(51 km) stretch of the park road, and knew the approximate location of
4 other dens in the same area. Allison (1971) was able to locate 20
dens known to be used sometime during 1967-1969, although she does not
report the distances between the dens and the road.

Pups, as well as adults, were frequently sighted from the road.
In 1973, 59% of the fox sightings from the shuttle-tour buses were of

pups. In 1974, all the shuttle-tour sightings were adults, but I ob-

served many pups from the road in 1974 during my intensive fox observa-

tions. The average litter size for eight families was 4.8 pups.
Ables (1975) reviewed the literature on home ranges and movements
of red foxes in North America. He conc]udéd that the normal activities

of individuals and families in temperate habitats are generally
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Table 46. Use of known red fox dens near the Mount McKinley National

Park road, 1973-1974.

DISTANCE NUMBER AND USE OF KNOWN RED FOX DEWNS TOTAL
FROM ROAD - KNOWN
{m) “ACTIVE INACTIVE ACTIVITY UNKNOWN  DENS

1973 1974 1973 1974 1973 1974

0-100 3 3 5 5 0 0 8
101-200 3 ] - 5 3 0 6
201-400 3 1 - 3 1 0 4
401-1000 2 4 2 3 4 1 8
TOTAL 11 9 7 16 8 1 26
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conducted in an area less than 8 km2

and that individuals may use the
same home range or seasonal home range for several years. A. Mufie
(1944) was able to recognize several iﬁdividuals in McKinley Park,
each of which used a restricted home range over 2-4 years. A. Mqrie
(1961) also noted foxes ir the park hunting 3-4 mi (4-6 km) from their

dens. Allison (1971} regularly observed adults hunting over a mile

(1.6 km) from their dens within the park.

Human Disturbance

General Avoidance

The plot data for foxes are presented in Table 47. A comparison,
using a matched-pair t-test, of all first search observation periods
in the backcountry pfots with the observations in the paired road plots
reveals a weak significant difference (t=1.7, P<0.05), with the density
of foxes in the road plots being higher (Appendix A10). Fourteen of
the 16 foxes observed during first searches were in the road plots.
These sightings were generally associated with active dens. In 1973,
the Ig]bo, Highway, and Sable Road Plots each contained a known active
den. No active dens were discovered in the off-road plots. Some in-
diviéua] foxes may be attracted to the road, as discussed below. There
is no evidence that a large percentage of foxes avoid the road as an
activity area or as a denning area, although individual differences do
occur. As discussed earlier, many active dens were in view of the

road, including one only 5 m from the road. Most pups are born before

the park road is open to traffic in the spring, so no vehicular
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Table 47. Average number of red foxes observed in study plots, Mount McKinley National Park, Alaska.

PLOT AVERAGE DAILY AVERAGE DAILY NUMBER
TOTAL OBSERVATIONS FIRST SEARCH OBSERVATIONS OF DAYS
ANIMALS
Number Density Number vensity UBSERVED
(Per km2) (Per ka) gggS?ELé
Animals Groups Animals Groups Animals Groups Animals Groups
Igloo Road 1973 1.00 0.60 0.06 0.04 1.00 0.60 0.06 0.04 2
Igloo Road 1974 1.20 0.60 0.08 0.04 1.20 0.60 0.08 0.04 2
Igloo Off-Road 1973 0.20 0.20 0.01 0.01 0 0 0 0 0
Igloo Off-Road 1974 0 0 0 0 0 0 0 0 0
" Highway Road 1973 0.80 0.60 0.04 0.03 0.60 0.40 0.03 0.02 2
Highway Off-Road 1973 0.20 0.20 0.02 0.02 0.20 0.20 0.02 0.02 1
Stony Road 1973 0 0 0 0 0 0 0 0 0
Stony Off-Road 1973 0.20 0.20 0.02 0.02 0.20 0.20 0.02 0.02 1
Sable Road 1973 0.20 0.20 0.01 0.01 0 0 0 0 "0

2Ll
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disturbance occurs during the selection of whelping dens. However, no
abandonment of dens near the road was noted when the road opened or
when the volume of traffic increased. Allison (1971) noted that two
families moved from whelping dens to summer dens that were closer to
and more visible from the road. The red fox is well known for its
adaptability to environments modified by man (Ables 1975, Lloyd 1975,
Storm 1972).

Reaction Distances

The responses of foxes at various distances from the road to vehi-
cles and visitors are presenied in Table 48. In addition to my general
definition of a "strong" response given under "Methods," if a fox en-
tered a den in response to a disturbance it was considered a strong
response. During my intensive observations of foxes at dens, animals
within 100 m of the road reéponded to vehicle and visitor activities
mildly 51% of the time and strongly 15% of the time. For animals
101-200 m from the road, these figures decreased to 27% and 1%, respec-
tively. However, the shuttle-tour data indicate greater responsiveness
in foxes within 100 m of the road but away from den sites. These ani-
mals gave 45% mild responses and 36% strong responses. Probably more
of these animals were unhabituated than those observed at dens near the
road. Occasionally, foxes traveling or resting on the road showed no
visible response to vehicles or visitors also on the road, and they
often gave only mild responses. However, foxes 600 m from the road

were occasionally observed respondinag to passing vehicles. Few
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Table 48. Reactions of red foxes at various distances from the road to vehicles
and visitors, 1973-1974, Hount HcKinley Hational Park, Alaska.

DISTANCE REACTIORS OF RLD FUXES TOTAL
FROM ROAD HUMBER
(m) HOUE MILU STROKG ANIMALS

Number  (Percent Humber (Percent Humber {Percent
Animals Animals) Animals Animals) Aninals Animals)

SHUTTLE-TOUR

OBSERVATIONS

(Animals <25 mw

from ben)

0 1 {4) 16 (64) 8 (32) 25

1-100 7 (41) 3 (18) 7 - (41) : 17

101-200 0 (0) 0 (0) 2 (100} 2

201-400 1 (50) 0 (0) 1 (50) 2

>400 0 (-) 0 (-) 0 (-) 0
Total 9 19 18 46

SHUTTLE-TOUR

OBSERVATIOHS

(Animals >25 m

from Uen)

0 0 (-) 0 (=) 0 (-) 0

1-100 4 (80) 0 (0) 1 (20) 5

101-200 27 (73) 9 (24) 1 (3) 37

201-400 0 {-) 0 (-) 0 (-) 0

>400 0 (0) 5 {100) 0 (0) 5
Total 31 14 2 47

SHUTTLE-TOUR

OBSERVATIONS

(Total Animals)

0 ] (4) 16 (64) 8 (32) 25

1-100 1 (50) 3 (14) 8 (36) 22

101-200 27 (69) 9 (23) 3 (8) 39

201-400 . (50) 0 (0) 1 (50) 2

>400 0 (0) 5 (100) 0 (0) 5
Total . 40 33 20 93

INTENSIVE

OBSERVATIONS

AT DEN

0-100 47 (34) 70 (51) 20 (15) 137

101-200 67 (73) 25 (27) 1 (1) 93

400-600 48 (87) 6 (1) 1 (2) 55
Total 162 101 22 285
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comments are made in the Titerature on flight distances for foxes.
Those reported generally describe animals that had apparently habitu-
ated to man. Several authors reported foxes ignoring the presence of

people 2-50 m away (Dixon 1938, A. Murie 1944, Rue 1969).

Relationship of Reaction to Type of Disturbance

Table 49 presents the actions of vehicles and visitors at active
fox dens near the road when foxes were visible., These data were col-
lected during the intensive observations at fox dens. At the Sable

Den, only about 50 m from the road, the public buses stopped more fre

quently (68%) than private vehicles (54%), so that visitors could ob-
serve the foxes. Persons in private vehicles probably failed to sight
the animals as often as those on public buses, where more pairs_of eyes
and a trained and experienced driver make sighting animals easier. Also,.
visibility of the den was better from the higher elevation of the bus
seats. Once the animals were sighted, however, and a vehicle stopped,
persons in private cars tended to get out of their vehicles more often
(36%) than persons in public buses (9%). For foxes at dens over 100 m
from the road, few persons spotted the animals and stopped their vehi-
cles. During the shuttle-tour observations, the bus passed 10% of the
foxes sighted without stopping; stopped, without people getting out for
76% of the sightings; and stopped, with people getting out for 14% of
the sightings.
The reactions of fox adults and pups within 200 m of the road to

various actions of vehicles and visitors, as I observed them during the
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Table 49. Actions of vehicles and visitors at red fox dens, 1973-1974, Hount McKinley National
Park, Alaska.

ACTION OF VEHICLES

AND VISITORS

TYPE OF VEHICLE TOTAL
NPS VEHICLE PUBLIC BUS PRIVATE VEHICLE
Number  (Percent Mumber (Percent wumber (Percent Humber ({Percent

Vehicles Vehicles)

Vehicles Vehicles)

Vehicles Vehicles)

Vehicles Veiicles)

DENS WITHIN
50 m OF ROAD

Pass >15 mph
Pass <15 mph

Stop, people remain
in vehicle, quict

Stop, people remain
in vehicle, noisy .

Stop, people out of
vehicle on road,
quiet

Stop, people out of
vehicle on road,
noisy

Stop, people off
road, quiet

Stop, people off
road, noisy
Total

DENS 50-200 m
FROM ROAD

Pass >15 mph
Pass <15 mph

Stop, people remain
in vehicle, quiet

Stop, people remain
in vehicle, noisy

Stop, people off vehi-
cle, on road, quiet

Stop, people off vehi-
cle, on road, noisy

Total

[=~]

10

(80)
(0)

(10)

(10)

(0)

(0)
(0)

(0)

(100)
(0)

()]
{0)
(0)
(0)

14

29

47

23

27

(30)
(2)

(62)

(0)

(0)

(2)
(4)
(0)

(85)
(0)

(15)
(0)
(0)
(0)

26

22

24

(42)
(4)

(31)
4)

(15)

(0

()

(0)

(92)
(0)

(4)
(0)
(4)
(0)

33

38

83

49

55

(40)
(2)

(46)

(2)
(5)

(1)
(4)
(0)

(89)
(0)

(9)
(0)
(2)
(0)

176
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intensive den observations, appear in Table 50. A chi-squared analysis
of the reaction patterns exhibited toward the various actions of the

vehicles and visitors reveals a significant difference (X2=9.8, P<0.01)

between the responses to a vehicle passing as compared to a vehicle

stoppfng, with the people remaining in the vehicle. The percentage of
mild and strong responses increased when a vehicle stopped. No signi-
ficant difference in responses was found between responses to a vehi-
cle stopping, with the people remaining in the vehicle, as compared‘

to a vehicle stopping, with people getting out. The sample size for

this comparison was small.

Relationship of Reaction to Aae and Sex

During 140 hours of intensive observations at one fox den within
50 m of the road, 108 responses of pups and 28 responses of the adult
female to vehicles and visitors were observed. A chi-squared test
showed no significant difference in the reaction patterns (none:mild:
strong) of the pups compared to the adult female, although some behavior
patterns differed as described below. The adult female at this den
appeared thoroughly habituated to vehicles and visitors and exhibited
no, or only mild, responses tq vehicles and persons on the road. The

adult male from this den was observed at the den on only four occasions,

"~ all at night. He appeared much more wary than the female and pups.

The adult male was the only member of the family that frequently

‘watched the parked vehicle from which I made observations and circled

well around the vehicle when passing by it. On only one of the male's



Table 50. Reactions of red foxes, adults and pups at dens within 200 m of the road, to vehicles

and visitors, 1973-1974, Mount McKinley National Park, Alaska.

ACTION OF
VEHICLE
AND VISITORS

REACTION OF RED FOXES

NONE

STRONG

Number  (Percent
Animals Animals)

Number
Animals Animals)

(Percent  Number

(Percent
Animals Animals)

TOTAL

. NUMBER

ANTHMALS

Pass >15 mph
Pass <15 mph

Stop, people remain
in vehicle, quiet

Stop, people remain
in vehicle, noisy

Stop, people out of
vehicle on road, quiet

Stop, people out of
vehicle on road, noisy

Stop, people walk
off road, quiet

Stop, people walk
off road, noisy

69
0

34

(60)
(0)

(40)
(0)

(40)

(0)

(50)

(-)

43
3

38

[A]

(37) 4
(75)

(45) 12

(100) 0
(50) 1

(100) 0
(25) 3
(-) 0

(3)
(25)

(15)
(0)
(10)
(0)

(25)

116

84

8/1
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visits-did a vehicle drive up and stop near the den. The male respond-
éd by Teaving the area immediately.

I observed another den over 800 m from, and out of view of, the
road. The den was observed from a distance of 75 m, which was as far
away as an observer could get and still see it. Again, the adult male
was the most disturbed by my presence. He usually barked for several
minutes, then left the denning area, when i was present.

At the other dens observed, not enough responses of the two adults
were observed to distinguish differences. However, one male regularly
rested during the day at a den 500 m from, and in view of, the road.

At this distance, the male occasionally raised his head to watch pass-
ing vehicles.

Allison (1971), A, Murie (1961), and Rue (1969) commented that
male foxes often appear more wary than females. However, Rue (1969)
observed a den in McKinley Hational Park for several days and noted

that the male was much more tolerant of human presence than the female.

Use of Road as Travel Route

On many occasions foxes were observed traveling along the road.
They may be attracted to the road as an easy travel route. Usually the
distances traveled on the road were not known, but distances of up to
2 km were recorded. During 23 visits to a den within 50 m of the road
by the adult female, she came to the den along the road on 10 visits
and left along the road on 9 visits. When the pups from this den began

venturing away from the den, they often left and returned along the



road. Pups from three dens were known to occasiona11y use the road as
a play area. Adults were also observed hunting in ditches and on road-
sides as they traveled along the road. On one occasion an adult fox
captured a ground squirrel which had been temporarily distracted by a
passing vehicle. A. Murie (1944) and Rue (1969) described foxes hunt-

ing along the road in the park.

Behavior Patterns Related to Disturbance

AlTison (1971) described many of the behavior patferns fokes ex-
hibit when disturbed. Table 51 summarizes the disturbance behavior
patterns I observed during intensive observations at one den within
50 m of the road. At this den the animals showed no visible response
to 50% of the vehicular and visitor activities along the road, and only
watched during 37% of the disturbances. During 2% of the distubances,
pups ran up to a den hole and then stood or sat and observed the human
activities. During 8% of the disturbances, pups entered the den and,
thus, were no longer in view from the road. The adult male tended to

leave the den site during disturbances. The adult female often ignored

" human activities. She barked, causing the pups to‘enter the den, on

only one occasion, when a bus stopped with people remaining on the bus.

" At a den 800 m from the road, that I visited several times on foot, the

male often barked persistently at me, while fhe female did not bark
except when the male was present and barking. Both adults investigated
me by circling and approaching to within 3 m. In August the pups some-

times barked when disturbed.
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Table 51. Maximum behavioral reaction of red foxes at dens within
. 200 m of the road to vehicles and visitors, as observed
during intensive observations, 1973-1974, Mount McKinley
National Park, Alaska.

! |
| 3

}

iﬁ RESPONSE TO VEHICLES NUMBER (PERCENT
AND VISITORS ANIMALS ANIMALS)

[; No Visible Response 113 50

. Watch 85 37

S“ Walk Away from Road 0 0

{f Trot Away from Road 1 <]

- Run Away from Road 2 1

{} Run to Den Hole 5 2

-~ Enter Den ‘ 17 8

“ Leave Den Area 3 1

TOTAL 226

Lo
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BarLing by the adult serves as a warning of danger to the pups.
Allison (1971) found that pups under 6 weeks of aqe immediately entered
the den when an adult barked. O0lder pups often responded to a bark by
running to the nearest den entrance and waiting for the danger to pass.
Allison also described a "hacking cough" whﬁch was apparently a more
emphatic danger signal, causing even older pups to react immediately.

#oxes encountered away from den sites during shuttle-tour trips
showed a greater tendency to run from the road than is indicated by the
intensive observations at dens. Thirty-nine percent of these foxes
ran., Probably many of the foxes encountered away from dens are indi-
viduals that have less contact with,'and are less habituatéd to, road-

related human activities than those individuals denning near the road.

Feeding of Foxes by Visitors

During my study I was aware of only one fox, an adult, that requ-
larly begged for food along the park road. This fox was often seen
along the road east of Savage River, where the road was open to unre-
strained use by private vehicles. The fox was observed travé]ing along
the road and trotting up to vehicles that slowed or stopped, often being
rewarded witﬁ food from the visitors. Thé adults and pups at the den

within 50 m of the road, where I made many of mv intensive observations,

“were never observed begging or being fed. This den is located along

the section of road where private vehicle use has been restricted since
1972. However, a long-time resident, Charlie 0Ott (pefs. comm. 1974),

remembers past years when pups using this same den had become beggars,
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running to the road when vehicles passed. Perhaps restricting private

vehicle use has reduced the amount of feeding of foxes by visitors.

Summary and General Discussion

Red foxes were observed on 63% of the shuttle~tour trips in 1973
and on 34% of the trips in 1974. Nine families in 1973 and four fami-
Ties in 1974 were known to use dens within 400 m of the road.

No evidence was found that foxes, in general, avoid the vicinity
of the road during daily activities or during denning; Some individ-
uals méy have been attracted to the road. The road was fréquent]y
used as a travel route by foxes. One fox was frequently fed by visi-
tors and purposefully approached vehicles.

Many of the foxes denning along the road were habituated to human
activities. Adult males seemed more wary than females. They often
left the denning area in response to human activities. Because of
small sample sizes, these response &ifferences may have been related
to individual, rather than sexual, differences. In either case, if
differences cause one adult of a pair to make fewer visits to the den
with food, the survival of the pups, or energy demands on the other
adu]t_cou]d-be adversely affected.

Stopping a vehicle increased the frequency and strength of re-
sponses significantly compared to those elicited when vehicles just

passed.

183
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Other Mammals

Wolf (Canis Lupus)

Thé wolves of Mount McKinley National Park, as elsewhere, have
attracted the interest of researchers (A. Murie 1944, Haber 1968,
1972a) and visitors alike. The number of wolves in the park, east of
Wonder Lake, has been about 40-50 in recent years (Haber 1972a, 1972b).
They are distributed throughcout the park. Chapman (in prep.) ig cur-
rently preparing a detailed thesis on the effects of human disturbance
on wolves in McKinley Park and elsewhere. Because this work will soon
be available and because my own observations are limited, my comments
here are brief.

Wolves are observed much less frequently than the other large
hamma]s already disﬁussed. During the 70 shuttle~tour trips, wolves
were observed on 5 occasions (7% of the trips). Each sighting was of
a single animal. Two of the animals ran across the road in front of
the approaching bus. The other three were each 300-400 m from the road

when sighted. Al1l the wolves sighted on these trips exhibited strong
reactions to the buses, running away from the road and out of view.
However, wolves near the road did not always react strongly to vehicles,
as discussed below. During my plot surveys I observed wolves on three
occasions, once in the Sable Road Plot and twice in the Highway Off-
Road Plot, which was within 2 km of an active wolf den.
Besides the sightings mentioned above, during my general activities
in the park I sighted wolves near the road on 10 occasions. During four
of these sightings the animals did not, at least immediately, react

strongly to the presence of one or more vehicles. All the animals

184
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involved were more than one year old. One wolf was observed for 7 min
as it traveled and hunted, covering about 1.5 km, at distances of
100—300 m from the road. My vehicle and a tour bus stopped to observe
the animal. The wolf glanced in the direction of the road, but not
diréctly at the vehicles, several times. it successfully captured an
arctic ground squirrel and lay down to eat before continuing on. It
was finally lost from view behind a hill. On another occasion, two
wolves were observed resting 500 m from the road without showing
visible reactions to passing vehicles. On a third occasion, a wolf
was approaching the road at 20 m when I rounded a corner in my trhck,
sighted it, and stopped. The wolf whirled, ran 3 m, then stopped and
began sniffing at the ground and investigating holes, as if hunting.
It proceeded in this manner, never again looking at the truck, until
it was lost from view 10 min later 300 m from the road. On the fourth
occasion, I rounded a bend in the road and observed a black wolf stand-
ing in the road 20 m ahead. I stopped my truck. The wolf continued
standing, looked at the truck for about 10 sec, then slowly approached
the truck, moving off the road about 2 m. At this time a shuttle bus
approached and stopped immediately behind my truck. A man with a
camera got out of the bus and qﬁick]y approached the wolf to within

10 m, The wolf watched the man and walk-trotted out of view into a
small ravine 30 m from the road. It reappeared 40 m from the road,
stopped, stared at the man, sniffed at the ground three times, and
then walk-trotted another 20 m away and disappeared into another ra-

vine. It was rumored among seasonal rangers that a wolf in the area
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of this sighting had been fed on one or more occasions by visitors,
but I did not talk to anyone who had actually seen this happen. It is
interesting that the animal approached my vehicle after I stopped. No
wolves in McKinley have been known to become real beggars. However,
experiences along the trans-Alaskan pipeline route have shown that
wolves can become habitual beggars where feeding by humans is not con-
trolled (Dan Roby, pers. comm. 1976).

Wolves, like the red fox and other species, sometimes use the park
road as a travel route. On one occasion I observed a.wolf trével 4.5
km along the park road in 40 min. A. Murie (1944) observed tracks in-
dicating that wolves at times use the road in winter as a route for
easy access to Dall sheep on Polychrome Pass, and were even able to
kill sheep that used the road as a place to rest. Many authors have
provided evidence of the use of roads, human hiking trails, and snow-
machine or snowshoe trails as travel routes by wolves (Mech 1970, Peters
1974, Peterson and Allen 1974). Peters (1974), in an extensive study
of travel patterns of wolves in Minnesota, concluded that although
wolves used human roads and trails, especially in the winter, these
did not cause great alterations in their natural travel patterns. R.
0. Peterson and Allen (1974) reported a 90% decrease in wolf scats
found along hiking trails in Isle Royale National Park two weeks after
human visitation began in the spring.

During the period of my study, wolves were observed scavenging
one moose that had been killed by a vehjc]e. wolveé returned repeat-

edly to the carcass despite the fact that it was lying in the road



wan B San

4

i / { ' !

!«. /\}‘L £ IA 4’

.

)

£

u u r— )0

e

(™™

m™
LTFE RN

'
i

r—-“
{

187

ditch. I observed single wolves on the carcass on two occasions; each
time they ran into cover when vehicles approached. Large mammals are
only rarely killed by vehicles on the park road and the scavenging of
road-kill carcasses could not be an important food source for wolves.
Carbyn (1974a, 1974b) commented on road-kill scavenging by wolves in
Jasper National Park, Alberta.

Wolf kills of large manmals are not frequently observed frpm the
park road. During the period of my study persons in a tour bus ob-
served wolves chasing and killing a caribou 150 m from the nearest
point on the road, but 500 m from the point of observation. This car-
cass was completely utilized, first by wolves, especially at night,
and later by grizzly bears, over a period of several days. Richard
Chapman (pers. conm. 1976) observed one wolf feeding at the carcass at
night as a vehicle with its lights on crossed a bridge 500 m away. The
wolf stopped, watched the vehicle momentarily, and then continued feed-
ing. On another night a different wolf, attempting to approach the
carcass, ran towards cover when a vehicle crossed the bridge. On an-
other occasion, wolves attacked a caribou on a river bar within 75 m
of the park road, but were apparently frightened off by a private ve-
hicle that arrived during the attack (Earl Sinns, pers. comm. 1973).

The badly wounded caribou remained at the same spot and was killed by

4a brown bear later the same day. Road-related disturbances to wolves

at carcasses or during attacks appear to be infrequent.
The effects of the road on the denning of wolves are not well

documented. Since 1973 active wolf dens have been protected by special
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closed area status, which prohibits people from approaching the dens
closely. "As with foxes, the wolves choose their whe]bing dens and bear
their pups before the road opens to vehicular traffic in the spring.

In 1973, wolves used a den only 100 m from the road for at least two
weeks after the road was opened to traffic. They then moved the pups
to a den about 500 m from the road, and mostly hidden from view, where
they remained until the end of the denning period. In 1974, a wolf
family occupied a den 2 km from, and in view of, the road during June
and part of July. From this den a long stretch of road on Poiychrome
Mountain is visible. Richard Chapman (pers. comm. 1976) observed this
den for 335 hours and found that the wolves generally ignored vehicles
passing on the road, although he once observed two adults watching a
particularly noisy bus ascending the road up Polychrome Mountain.

These observations illustrate that wolves may successfully den in close
proximity to the road, at least if persons are kept from approaching
the den. Individual wolves undoubtedly differ in their tolerance to
the road (Chapman, in prep.). Carbyn (1974a, 1974b) discussed the
abandonment of wolf dens in areas of heavy human use in Jasper National
Park. A. Murie (1944) described an extreme case of disturbance, during
which he entered the den and took a pup, after which the adults and

remaining pups continued to use the den.
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Lyﬁx (Lynx canadensis)

Lynx were not frequently sighted in the park in 1973 or 1974.
Dufing the 70 shuttle-tour trips lynx were sighted on two occasions,
one single and one pair. During my plot surveys I observed lynx once,
an adult female and three kittens, in the ig]oo Road Plot. The single
lynx sighted from a bus sat 3 m from the rpad for 5 min while visitors
observed it from the bus. It then walked parallel to the road and out
of view. The pair sighted from a bus was seen only briefly walking in
a ravine 100 m from the road before they were out of view, I sighted
the female and three kittens while I was walking 200 m off the road.
Although the female was aware of my presence, She a]]owed-me_to sit
in full view and observe the family from less than 100 m away for
20 min., The female roamed over a small clearing, then lay down while
the kittens played and explored. Finally, the family wandered into
the shrubs and out of view. During this time several vehicles passed

on the road 200 m away. The female occasionally glanced towards them.

Holverine (Gulo qulo)

Holverines were not sighted during any of the shuttle-tour trips
or plot surveys. During 1973 and 1974, I observed one wolverine
traveling 350 m from the road. It immediately ran out of view as my

vehicle approached.

189
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Porcupine (Erethizon dorsatum)

Forty-six porcupines were sighted during the 70 shuttle-tour trips.
They were observed on 27% of the trips. Fiftyv percent of the porcupinesA
sighted were on the road, especially the vegetated edges of the road.
Table 52 shows the distances from the road for all porcupines observed.
A1l observations were of single animals along the first 55 km of the
road. Thirty-three percent of the porcupines observed viere in spruce
wqods, 28% 1in dwarf shrub tundra, 24% in mixed open spruce and dwarf
shrubs, 13% on gravel bars and 2% in tall willows. Buses often did
not stop to observe a porcupine, if one had already been sighted earli-
er during the same trip. The-buses passed, without stoppiné, 54% of
the porcupines; they stopped, without people getting out, to observe
45% of the animals; ana they stopped, with people getting out, for 4%
of the animals. Nearly all the porcupines that were on the ground
within 20 m of the road hurried away when the bus passed oor stopped.
The road appears to have an influence on the d{stribution of por-
cupines in the early summer. During both the shuttle-tour trips and
my road census trips in the research vehicle, porcupines were sighted
frequently before June 15 and rarely after this date (Table 53). This
trend was apparent in both 1973 and 1974 although these animals were
more numerous in 1973, Porcupines appear to be attracted to feed on
the young green vegetation on the roadsides in late May and early June,
As discussed earlier under "Brown Bears", the first new green vegetation

of the year in a given area usually apnears on the roadsides. After
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Table 52. Observations of porcupines during shuttle-tour trips,
1973-1974, Mount McKinley National Park, Alaska.

DISTANCE FROM ROAD (m)

0 1-5 6-10 11-50 51-100 TOTAL
Number of
Porcupines
Observed 23 9 6 6 2 46
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Table 53. Numbers of porcupines and snowshoe hares observed along the road before and after
June 15, 1973-1974, Mount McKinley National Park, Alaska.

AVERAGE NUMBER™ OF

TYPE OF OBSERVATION NUMBER OF AVERAGE HUMBER OF SNOWSHOE HARES
DATE TRIP TRIPS  PORCUPINES PER TRIP PER TRIP
1973
Before June 15 Shuttlie-Tour 9 3.22
After June 15 Shuttle-Tour 32 0.22 -
Before June 15 Research Vehicle Road Census 7 6.43 24.86
After June 15 Research Vehicle Road Census 10 0.30 2.20
1974 ‘
Before June 15 Shuttle-Tour ' 6 0.83 2.83
After June 15 Shuttle-Tour 23 0.22 0.65
Before June 15 Research Vehicle Road Census 5 1.40 8.20
After June 15 Research Vehicle Road Census 8 0.12 0.

26l
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new vegetation is widely available, porcupines are rarely seen feeding

on the roadside,.

Snowshoe Hare (Lepus americanus)

Snowshoe hares were abundant during the early summer of 1973, but
declined in numbers from that time through 1974 (Table 53). In 1973,
hares were not recorded huring the shuttle-tour trips because keeping
records on the large number of hares interfered with observing Targe
mammals. During the 1974 shuttle-tour trips and my résearch Vehic]e
road census trips both years, records were kept on the hares. The
average number observed per trip appears in Table 53. This table shows
that:hares, 1ike porcupines, were ohserved on the roadsides much more
frequently in the early summer, when the first green vegetation ap-
peared, than later in the summer. They were apparently attracted to
the roadside vegetation. MNearly all the hares were observed along the
first 56 km of the road, in sprucé woods, deciduous woods, and dwarf
shrub habitats. Buses seldom stopped to allow visitors to observe snow-
shoe hares,.and the hares almost always ran to cover when vehicles passed.

Hares are killed on the park road with some regu]grity by vehicles.
During 17 road censuses in 1973, eight road-kill hares were counted,
Duking 13 similar trips in 1974, when hares were scarce, no road-kills
were seen.

Besides being attracted to the greening vegetation on the roadsides
in early summer, hares were also attracted to two short sections of the

road throughout the summer. Along the first 2.4 km of the road, a wide
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section of disturbed ground at the side of the road has been stabilized
with a rich mixture of grasses and herbs. Snowshoe hares were frequent-
ly observed feeding in concentrations on this vegetation, especially at
night. During the research vehicle road censuses, 15% of the hares
sighted were seen along this stretch of road. Hares were also frequent-
ly observed on the road along a 1.5 km stretch just west of Savage
River, Eighteen percent of the hares sighted during research vehicle
road censuses were observed along this short stretch of road, while 44%
of the hares sighted from the shuttle~tour buses in 1974 were observed
here. These animals frequently appeared to be licking dirt from the
road along this stretch. It is possible that special minerals are
available here. Dale Guthrie (pers. comm. 1976) has found gravel in
hare pellets in this area. Short-eared owls were also observed concen-
trating along this stretch of road and may have been attracted by the

hares.

Marmots (Marmota caligata)

An average of 1.3 marmots per trip were observed on the shuttle-
tour trips. HMarmots were sighted on 44% of these bus trips. A1l the

observations, except one, were made on Polychrome Mountain. Sixty-six

percent of the animals sighted were within 20 m of the road. The buses

stopped for the visitors to observe the marmots 85% of the time.
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Arctic Ground Squirrel (Sermophtilus undulatus)

Arctic ground squirrels are abundant in thebpark. They are occa-
sionally killed by vehicles on the road. Four road-killed squirrels
were counted during the 30 research vehicle road census trips. Several
species of wildlife, especially common ravens, magpies, mew gulls and
long-tailed jaegers, were seen feeding on road-killed squirrels. Ground
squirrels are frequently fed by visitors, aespite regu]ations prohibit-
ing feeding. Beggar squirrels occurred at several points along the

road, including the hotel, campgrounds, visitor's center, and major

"scenic viewpoints.

Collared Pika (Ochotona collaris)

Pikas are found where suitable habitat occurs a]ong the road. The
building of the road has created some new habitat. Pikas live in road-

side scree slopes in Iglooc Canyon and on Polychrome Mountain.
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Birds

Golden Fagle (Aguila chrysaetos)

An average of 1.4 golden eagles were observed during each of the
shuttle-tour trips. These birds were sighted on 69% of the trips.
Sixty-five percent of the eagles sighted were within 200 m of the road.
The bus stopped, so visitors could observe eagles, during 61% of the
sightings. Eagles seen from the road were usually flying, although some
were observed perched and feeding near the road. One one occasion I
observed a golden eagle stoop and successFu]]y'capture an arctic ground
squirrel running across the road 60 m in front of a moving bus. On two
other occasions I observed eagles stooping at prey near the road; once
5 m from my parked vehicle and once 70 m from my moving vehicle. Dur-
ing 1973 and 1974, I knew of no active eagle nests in close proximity
to the road. In the 1950's two nests within 200 m of the road were
frequently used, but since then both have been abandoned, possibly be-
cause of increased visitor activities (Frederick C. Dean, pers. comm.

1976).

Short-eared Owl (4sio flammeus)

In 1973, when microtines were relatively abundant, an average of
2.4 short-eared owls per trip were sighted on the shuttle-tour trips.
They were seen on 71% of the trips. In 1974, with microtines reduced
in numbers, only 0.14 owls per trip were sighted, with the birds being
observed on only 14% of the trips. The buses stopped so that the visi-
tors could observe the owls during only 31% of the sightings. Short-

eared owls appeared -to be attracted to the road as a hunting area.



i

-

-

J

Lo

Dy

ol L

3

197

Microtines, arctic ground squirrels, and snowshoe hares crossing or
wandering on the road may be‘particular]y easy prey. In 1973, during
periods of twilight and darkness, I flushed as many as 30 short-eared

owls from the road or roadside, while driving the first 50 km of the

- road. Owls were particularly concentrated on the road, with as many

as eight observed at one time, along a 1.5 km stretch just west of
Savage River. Snowshoe hares, perhaps seeking special minerals, were
often seen on this section of road and their presence may have attract-

ed the owls,

Long-tailed Jaegers (Stercorarius Longicaudus)

An average of 0.9 Tong-tailed jaegers were sighted during each of
the shuttle-tour trips. Jaegers were observed on 44% of the trips.
These birds attracted the attention of visitors more than most other
bird species. The buses stopped during 74% of the sightings. I was
aware of three jaeger nests within 100 m of the road each summer. One
of these nests was known to have hatched, although the fate of the
others is not known. Just after fledging, a young jaeger from the
successful nest was observed on several occasions feeding on road-
killed ground squirrels near the nest site. One parent was also seen

feeding on road-killed squirrels. These birds allowed vehicles to

‘approach within 5 m while they were on the road feeding.
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Willow Ptarmigan (Lagopus Lagopus)

Records were not kept on ptarmigan during the shuttle-tour trips.
Notes were made on ptarmigan observed during the research vehicle cen-
sus trips. The numbers of ptarmigan observed during these trips appear
in Table 54. Ptarmigan were more abundant in 1973 than in 1974. In
early spring, males often used the raised roadbed as a vantage point
from which to survey their territories (Table 54). They also used
roadside willows as vantage points. Many willows grow along the road,
because of drainage patterns from the road, while being absent from
nearby areas. Later in the summer I observed families feeding on the
roadside, especially where Eriophoruwn was localized in wet roadside
ditches. Ptarmigan were also observed taking gravel from the road.
Thus, these birds are attracted to the road for a variety of reasons.

Males on the road in the spring were sometimes bold in their reac-
tions towards vehicles. During my road surveys, I drove s]ow]& past
ptarmigan. They responded in the following mannersé 12% flew away from
the road, 22% walked or ran a short distance off the road, and 65%
remained on the road, usually crouching low and watching my vehicle
pass. A few males ran aggressively towards my vehicle or ran along

in front of it, as if leading the vehicle out of their territories.

Mew Gull (Larus canus)

During my road census trips in the research vehicle, an average
of 9.5 mew gulls per trip were observed on the 12 spring trips. None

were observed on the fall trips. Mew gqulls, like ground squirrels, are
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Table 54. Numbers of willow ptarmigan observed during road census
trips in research vehicle, 1973-1974, Mount McKinley

National Park, Alaska.

DATE NUMBER AVERAGE NUMBER OF PTARMIGAN
OF PER TRIP
- TRIPS
ON ROAD TOTAL OBSERVED

1973
May 21 - May 24 6 12.00 32.67
June 21 1 3.00 4.00
August 30 - September 30 10 5.10 "11.80

1974 |
May 25 - May 29 2 2.00 14.00
May 30 - Jdune 1 3 0 1.00
August 28 - September 8 8 0 0
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frequently fed by visitors and some have become beggars. During the
shuttle~tour trips, up to 11 gulls were counted at thé Eielson Visitor
Center, feeding on visitor handouts. Mew gulls were frequently ob-
served flying along the road, following buses and other vehicles, and
twice landed on my vehicle to peer through the window. They also

frequent campgrounds and the garbage dump (Downing 1975).
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FINAL DISCUSSION

General Biological Concepts and the Responses of l/ildlife to Human

Activities

Many general concepts in the fields of animal behavior and ecoloqy
are directly useful in underséanding the responses of wild animals to
human activities. A key factor influencing the behavior of higher
vertebrates, especially mammals, is their ability to learn. Mamma]sk
function best physiologically in a familiar, predictable environment
(Geist 1971a, 1975). Maximum energy efficiency in the utilization of
their environment only occurs when sources of fear and uncertainty are
minimized (Baskin 1974, Cowan 1974, Geist 1975). Mammals often re-
spond to strange new situations or stimuli with a combination of alarm

and curiosity. Later, through learning, they modify their responses

 appropriately to reduce uncertainties and danger. Depending on the

outcome Qf their first encounters with a new stimulus, they may learn
to avoid, approach or ignore it. Thus, the response of mammals to human
activities depends to a large degree on the actions of people during the
animals' first encounters with them. If alarm and fear responses are
not reinforced, habituation occurs. If the animals are rewarded during
encounters with humans, they may become attracted to people. Responses
learned during early experiences with a given stimulus may be general-
ized to other stimuli perceived as similar by'thé animal (Cowan 1974).
In national parks, the habituation of animals to common human
activities and artifacts, such as vehicles and roads, sﬁou1d be

201
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encouraded. Habituation allows wild animals to efficiently utilize
habitat near centers of human activity (Geist 1971a). It a1§0 pro-
vides visitors with an excellent opportunity to observe wild animals
in near-natural environments, A]ternative]y, if park animals are re-
peatedly frightened and learn to fear humahs, they mav avoid areas of
human activity or expend critical amounts qf energy in physiological
stress and frequent fear responses. Both situations cbu]d adversely
affect the health and population dynamics of the species involved.

In order to take advantage of and encourage the cépacity of mam-
mals to habituate to human activities, an understanding of the stimulus-
response mechanisms of the species in question is necessar&.. Animals
continuously filter the stimuli coming to them from their environment
and selectively respond to key stimuli. The perception of a situation
and its accompanying stimuli by one species may be quite different than
the perception of the same situation by another species, including man
(von Uexki1l 1957). The perceptive abilities and relative importance
of the various senses in the large mamma] species found in McKinley
Park have never been studied in detail. However, previous discussions
in this report indicate that smell is of hajor importance as a danger
signal to caribou and brown bears, while hearing is important to moose
and sight is important to sheep.

The ability of an animal to habituate varies withvthe tvpe of
stimulus to which it is subjected. Beraerud (1974) suggests that the
responses to certain stimuli have an ontogenetic origin and are not

easily modified by learning. These stimuli are usually key factors
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used by the species to identify dangers that have been present during
its evolutionary history. Important evolutionary factors influencing

disturbance responses include predator-prey relationships and natural

- environmental hazards. Stimuli of importance to an animal may seem

subtle to humans. Pruitt (1965) discovered that caribou responded
strong]y to the outline of a man wearing a wolf-ruff hood around his
head, but did not respond to the same man when the hood was down. He
postulated that the tall, narrow outline, with a broad]y rounded top,
of a man with a hood was very similar to the outline of a hunting wolf
approaching directly, with its head lowered and the broadly rounded
ruff of its shoulders providing the top outline. HNon-hunting wolves
generally have their heads up and present a different outline. Klein
(1971) noted that reindeer refuse to cross bridges and suggested that
the hollow sound of a bridge produces the same stimuli to the reindeer
as thin ice. A common stimulus situation that may produce ontogenetic-
ally-based fear responses in a variety of species is a direct, close
approach, as this is often associated with predators. Thus, direct
approaches by park visitors reinforces the alarm response of a naive
animal and inhibits habituation to visitor activities.

Other types of stimuli, besides those releasing ontogenetically-
based fear responses, may generate alarm. These include stimuli that
are not a familiar or predictable part of the environment or stimuli
that generate sharp contrasts in the environment, such as loud noises
or sudden movements (Geist 1971a). To encourage habftuation these types

of stimuli should be avoided during encounters between humans and wild
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animals.

Besides predator-prey relationships, many factors in the Tlife
strateqy of a species arebimportant in understanding the responses
of animals to human activities alona a road. Home range size affects

the frequency of encounters between individuals and road-related acti-
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vities, and the frequency of encounters affects the habituation process.

Habituation occurs only if a harmless situation becomes familiar and-
predictable (Geist 1971a). Species with small home ranges which in-
clude the road would frequently encounter human activities, allowing
habituation or the buildup of physiological stress, depending upon the
nature of the encounters. Individuals with large home ranges may
rarely encounter thé road, resulting in less oﬁportunity for habitu-
ation. The discussions in this report provide evidence that moose,
Dall sheep and brown bears, especially females with voung, all have
restricted seasonal home ranges of only a few sauare kilometers that
are often used in successive years. Caribou tend to be more nomadic
than the other species. Male brown bears often utilize large home
ranges. Naive caribou and naive male brown bears are probably more

frequently sighted from the road than naive moose, sheep, or brown bear

families, and may be expected to be less habituated to human activities.

The large mammals in the park generally have relatively long 1ife spans
of 10-20 years (Mundy and Flook 1973, A. Murie 1941, R. L. Peterson
1955). For the species with restricted home ranges, the same indivi-
duals are often observed from the road throughout a summer and in suc-

cessive years. These individuals may also have been raised near the
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road. These individuals could easily become habituated to human acti-
vities if humans did not reinforce the animals' initial fear responées.
During certain critical periods in the annual cycle, the potential
damaging effects of disturbances are magnified.. Disturbances during
periods of severe cold, deep crusted snow or food shortages in winter
can cause abortions, injuries, additional stress and death (Geist 1971a,
Zhigunov 1961). The park road is not open to vehicular traffic during
the winter, so disturbances from human activities are greatly reduced
at this time. However, winter use by skiiers and mushers is increasing
rapidly. Calving time is also a critical period, since disturbances
can cause desertion, trampling and injury to the young (Zhigunov 1961).
Most of the caribdu in the park calve away from the road, but very
young moose calves are frequently sighted from the road. Disturbances
during migration may delay or divert migrating animals, possibly affect-
ing their range use. In the park, sheep sometimes failed in attempts
to move from winter to summer ranges because they were disturbed while
attempting to cross the road. The large migrating bands of caribou

always remain south of the road, not attempting to cross.

Interacting Variables Affecting Responses

A large number of internal and external variables interact in‘de—
fermining the response of an animal to human activities. These factors
include distance and frequency of disturbance, type of human activity,
group size, sex, age, behavior before distufbance, motivation, social

facilitation, past experiences, individual temperament, health, time,
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season, weather and habitat. These factors have been discussed, hy
species, -previously in this report. A few comparative or general com-

ments appear here.

Reaction Distances

The response patterns (none:mild:strong) at given distances were
remarkably similar for the four most frecuently observed larae mam-
mals, i.e. caribou, moose, Nall sheep and brown bears (Figs. 6, 9,

11, 13). For caribou, monse and bears the distance at which 50% of
the animals exhibited strong reactions occurred between 25 and 50 m
from the road. For Dall sheep this point occurred between 10 and 25
m from the road. .A11 four species ﬁassed the threshold of 50% "no
visib]e reaction" hetween 50 and 100 m from the road. A1l the species
exhibited Tess than 10% strong reéponses bevond 200 m. There were no
strong responses, except for three bear families, at distances beyond
400 m. Strong responses, by definition, included all flight behavior
except "walking less than 10 m." Flushing distances are highly vari-
able between individuals and situations and mav be over 1 km under
certain conditions (de Vos 1960, Jakimchuk et al. 1974). However,

the average flushing distances in response to man reported in the 1it-
erature all fall within a small range. For naiVe caribou, reported

averaae flushing distances range from 90-160 m (Beraerud 1974, Kelsall
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1957), for naive moose 80-140 m (Denniston 1956, McMillan 1954, Stringham

1974), for habituated moose 5-50 m (Denniston 1956, McMillan 1954,
Stringham 1974), for habituated sheep 15-60 m (Anderson 1971, Dixon
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1938, Jones et al. 1963), and for naive bears about 100 m (F. C.

‘Craighead and J. J. Craichead 1966). Thus, "tvpical flushing dis-

tances" for these species seem to be 90-160 m for naive animals and
5-60 m for habituated animals.

Some differences betweén speciés hecome apparent when one Tooks
at the distance in the shuttle-tour data at which 90% of the animals
exhibited no visible response to the human activities. This distance
was between 100-200 m for Dall sheep, 200-300 m for brown bears,
300-400 m for moose and 400-500 m for caribou. Caribou showed.the
highest percentage (41% of the anima1s) and sheep the lowest percent-
age (34% of the animals) of strong responses within 100 m of the road.
Caribou may be the most reactive species to rpad-re?ated human activi-
ties because they range over a laraer area than the other species and
a higher percentage of naive individuals may be included in the encount-
ers., They are also highly social; one naive animal in a aroup can stim-
ulate responses by others. The results for Dall sheep showed them to
be particularly unresponsive to human activities. Few sheep occurred
within 200 m of the road because very 1ittle habitat for sheep was Tound
within this distance of the road. Most observations of sheep close to
the road inyo]ved a small, well-habituated band on Polvchrome Pass.
Brown bears were particularly unresponsive at distances beyond 200 m,
although their responses were more variable than other species. Adult
brown bears have few enemies except other hears and man. Even man
has probably only been a serious predator since the development of

dependable firearms. Brown bears seem to exhibit fewer innate fear
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responses and less wariness than ungulates. The latter have evolved
under the. influence of effective predators. Many bears, especially
sows with families, remained in small areas near the road for long
periods and in successive years, thus having the opportunity to habi-
tuate. The great variabi1ity in responses by bears may resuTt from
the fact that fewer responses are innate and responses are highly mod-
ified by individual experience. Bears encountered by the road also
include both highly habituated.fami11es and naive single animals which

range long distances and only occasionally encounter the road.

Type of Disturbance

The actions of the shuttle-tour buses varied sTlightly depending
on the species. The actions of the buses were aé follows: 1) they
passed, without stopping, 2-12% of the individuals of each species
sighted, 2) they stopped, with the people remaining in the bus, for
62-75% of the animals, 3) they stopped, with the people getting out
but remaining on the road, for 13-32% of the animals, and 4) they
stopped, with people getting out and walking off the road, for 0-3% of
the animals. Tour buses tended to stop more often than shutt1eé, but
people tended to get out of shuttles more often than tour buses.
People on the buses seemed very efficient at sighting animals, both
Because of the experienced drivers and because there were many pairs
of eyes searching in all directions. Observations of private vehicles,
although inconclusive, indicated that peop]é got out of them slightly

more often and walked off the road toward animals more often than people
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in buses. People in private cars failed more often than the beop1e in
buses to sight foxes at dens. The frequency of spotting animals from.
private cars is not known for the other species.

For large mammals within 200 m of the_road, only foxes showed a
signﬁficant increaée in responses when vehicles stopped, with people
remaining in the vehic]e; compared to passing without stopping. Since
buses infrequently passed animals that were observed, useful sample
sizes often were not available. People getting out of_the buses in-
creased strong reactions for caribou, moose and sheep hut not for bears
or foxes (Figs. 8, 10, 12, 14, Table 50). It appears that the ungulates,
all of which have evo19ed under the influence of efféctive predators,
are more sensitive to the appearance of people than the carnivores.

The foxes involved were at dens near the road and highly habituated.
People from buses infrequently moved off the road but this action gen-
erally resulted in strong responses by the animals. As discussed earlier,
animals do not habituate quickly to the threatening stimuli of a direct
approach. Loud noises produced by shouting, whistling, honking, banging
on the side of the buses, screeching brakes and other means dramatically
increased strong responses from caribou, moose, sheep, bears and foxes
(Figs. 8, 10, 12, 14, Table 50)." The increase was particularly great

for sheep and moose. Loud noises were effective in eliciting responses
probably because they provided sharp contrasts to the usual sound stimuli.
They were also unexpected, since they occurred during only 10% of the en-
counters. Moose, which often inhabit dense vegetatidn, are particularly

dependent on hearing to warn them of danger (R. L. Peterson 1955). Sheep,
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~Tiving in mountainous habitat, are vulnerable to rock slides and ava-

lanches and loud noises are of particular significance as a warning

signal to them (Dixon 1938, Geist 1971c).

Sex and Age

My study and the literature reviewed in the previous species dis-

~cussions show that, in unhunted populations of caribou, moose and sheep,

females with young are generally the most sensitive to environmental
disturbances and old males are least sensitive. Reproductivé §uccess
for fema]es depends on the protection of the young from predators.
Fleeing from sources of potential danger is a protectivé strategy used
by many ungulates, and females with young are often characterized by
long flushing distances. However, young moose calves need several days
to develop fully their locomotor abilities (Altmann 1958b). Female
moose with very young calves may have vefy short flight distances and
may attack a potential source of danger rather than flee (Altmanﬁ 1958b).
The males of these ungulate species depend on their size and condition
during the rut to become part of the reproducing population. By minimiz-
ing their responsiveness to environmental stimuli they would conserve
energy. If an attack occurs, a healthy male in his prime may more

easily escape predators than smaller, younger animals.

Effects of Disturbance

Geist (1977a, 1975) reviewed the possible effects of various

levels of disturbance on large mammals. Minimally, escape behavior
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and anxiety require the utilization of energy. This energy mus

either be replaced by increased food intake and thus increased pres-
sure on the food source, drawn from fat reserves, or redirected away
from other energy uses, such as growth, development, fat deposition,

and reproduction. Energy costs depend on the intensity, durdtion and
frequency of disturbances. Chronic excitation or stress can cause
physiological disorders (Zhigunov 1961). The mere act of fleeing,
especially panicky flight, may result in abortions, desertion or tramp-
1ing of young (Zhigunov 1961). Repeated disturbances may cause abandon-
ment of habitat (Geist 1971c). A1l these responses may, in turn, ad-

versely affect reproduction and mortality. Unfortunately, field studies

~ of the actual energetic and physiologic costs of various types and levels

of disturbance have not been done.

My study did not reveal any Targe-scale adverse effects of human
activities on the wildlife near the park road. Many of the animals were
habftuated to some degree to human activities, especiaf1y those confined

to the area of the road. Animals usually f1ed less than 200 m in response

~to road-ralated human activities. Longer flights occurred in a few

sensitive individuals, or when animals were persistently followed off
the road by visitors or chased along the road by a vehicle. The inten-

sive observations of caribou did show that during the day animals within

200 m of the road tended to mill around more and feed less than caribou

further from the road. These animals encountered human activity along
the road several times each hour and did not appear to completely return

to normal activities between encounters. Thus, the balance of energy
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intake versus energy expended was not as favorable for animals feeding
within 200 m of the road as for those feeding further away.’ This type
of relationship may have also been true for other species, but not
enough intensive observations were made on them to document it.

There is no evidence that the vicinity of the road was avoided by
a targe number of individuals of any of the major species. A few sen-
sitive individuals probably did avoid the road. Male bears seemed to
be under-represented near the road. Fewer male bears may have been hab-
ituated to the road because their large home ranges resulted in each in-
dividual only infrequently encountering the road.

Ground squirrels and snowshoe hares, when abundant, were frequently
hit and killed by vehicles. Road-kills of large mammals were very in-

frequent,

Attraction of Wildlife to the Road

A number of species were attracted to the road to feed on the road-
side vegetation. In the spring, the vegetation along the roadside began
its new growth before the vegetation in nearby areas, and porcupines,
snowshoe hares and, to a lesser extent, brown bears were attracted to
feed on this new growth, Throughout summer, the hares continued to
feed on grasses and herbs seeded to stabilize the roadside near the
entrance of the park. Hares were also attracted to one other short
section of the road, possibly by special minerals. Road drainage
patterns favored roadside sedges and willows in sdme areas. Moose

occasionally fed on the willows. Willow ptarmigan sometimes fed on
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the seeds of roadside sedges. They also obtained gravel from the road
and took dust baths on its surface. Male ptarmigan sat on the raised
road in the spring to survey their territories.

Mew gulls, long-tailed jaegers, ravens and magpies were observed
feeding on squirrels and hares that had been killed by vehicles. Short-

eared owls were apparently attracted by the hares which concentrated

- along parts of the road. Foxes frequently used the road as a travel

route and sometimes hunted along its edge. Ground squirrels and mew
gulls concentrated near centers of tourist activity, where they received
handouts of food from visitors. Some foxes were also observed being fed

by visitors.

Manaagement Recommendations

Many of the animals in Mount McKinlev Mational Park are habituated
to various degrees to human activities along the park road. Habhituation
should be encouraged, as it allows wild animals to utilize the roadside
habitat without expending large amounts of energy in fear responses and
physiological stress caused by human activities. Habituation of animals
also allows visitors to view the animals. At the same time, visitors
must be educated to respect wildlife and not to treat habituated wild
animals as domestic pets that can be approached closely, touched,
teased or fed.

To encourage habituation, stimuli that generate_fear in wild ani-
mals should be avoided or minimized during human-wildlife encounters.

Such stimuli include direct approaches, "sneak" approaches, loud noises,
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quick movements, getting out of vehicles under certain circumstances and
other situations discussed previously. Animals habituate best to situ-
ations that are familiar and predictable. The more uniform the actions
of vehicles and visitors, the less disturbing they will be to the wild-
life. For instance, controlling the speed of vehicles helps minimize
disturbance. If most vehicles pass slowly and the animals are accus-
tomed to this action, then a vehicle speeding past usually stimulates
a strong response. Some uniformity of visitor activities has already
been introduced by the use of a public transportation system. This
system makes many of the'vehicles on the park road uniform in appear-
ance and the activities of visitors on the public buses are more pre-
dictable than those of visitors in private cars. The presence of other
visitors and the bus driver inhibits blatant harassment or quick approaches
towards animals. The bus system also provides a plus for the park visitor
since the many pairs of searching eyes in a bus are usually able to spot
as much or more wildlife than a well-trained observer.

The drivers of the public buses are the park personnel with the
most contact with both visitors and wildlife along the road. They could
effectively moderate many visitor-wildlife encounters. Bus drivers should
be made to feel like an important part of the park system. During training,
bus drivers should be given a sound knowledge of and respect for the park's
wild animals. They‘shou1d be made aware of the visitor activities that
are most disturbing to wild animals and which animals are most sensitive.
This knowledge would enable them to moderate visitor activities. Com-

munication of this information to passengers is equally important. This
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same information should be available to park visitors driving private
vehicles.

Anima1; in certain situations are particularly sensitive to dis-
turbance and the intensity of human interactions with animals in these

situations should be minimized, perhaps by-having people observe quietly

~ from their vehicles. ‘Such situations include encounters with females

with newborn or small young, Dall sheep attempting to cross the road
while moving from one range to another, bears and wolves on carcasses,
wolves at dens and foxes at dens, if one or both of the adult foxes
appear sensitive to human activities.

Feeding of wildlife is already prohibited in national parks.
However, beggar animals still occur with some frequency. An infor-
mative explanation of the reasons for the "no feeding" regulation
should be made available to visitors and this requlation should be
strictly inforced.

The frequency of vehic]es on the road during the dayvseems already
high enough to significantly affect the activity patterns of caribou,
and perhaps other species, within about 200 m of the road. Some of
these animals remain nervous for most or all of the time between en-
counters with vehicles and their'feeding time is reduced. The fre-
quency of disturbances per visitor is reduced by using public buses
rather than private vehicles because more people can ride in each
vehicle. The frequency‘could be further reduced by encouraging vehicles
to travel together rather than spreading out along the road.

It would be useful to park managers to systematically monitor
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wildlife abundance and behavior along the park road. This could be
done using an observer on public buses, as in this study. Data from
such monitoring would provide earlv indications of changes in wildlife
abundance, distribution or behavior near the road. Such changes may
be correlated with changes in numbers of visitors, changes in visitor
use patterns, changes in management policies, or changes within the
wildlife populations or habitats unrelated to human activities inside
the park. A

Much more research is needed on the physiological effects of various
types of human disturbances onvw11d animals. Disturbances could have
many serious, but not immediately visible, effects that cannot be de-
tected by a study such as the one reported here. Park managers could
benefit by encouraging and supporting species-specific research into

these problems, even if the work is not conducted within the park.
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Table Al. Dates of plot observations, Mount McKinley National Park, Alaska.
PLOT DATE OF OBSERVATION PERIOD
2 3 4 5

Igloo Road 1973 dune 25 July 20 August 14 August 20 September 1
Igloo Road 1974 June 20 July 8 July 30 August 12 August 22
Igloo Off-Road 1973 July 1 July 9 August 10 August 18 August 26
Igico Off-Road 1974 June 21 July 25 August 2 August 14 August 25
Highway Road 1973 July 4 July 23 July 30 August 15 August 23
Highway Off-Road 1973 July 21 July 28 August 9 August 17 August 24
Stony Road 1973 June 19 July 5 July 22 August 19 September 7
Stony Off-Road 1973 June 22 July 6 July 25 August 19 September 4
Sable Road 1973 June 30 Jduly 22 July 27 August 15 August 25

8Le
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Table A2, Actual numbers and minimum densities of caribou observed during each plot observation period, first-search,
Mount McKinley National Park, Alaska.

OBSERVATION PERIOD (FIRST-SEARCH)

PLOT
2 3 4 5
Aninals Groups Animals Groups Animals Groups Animals Groups Animals Groups
Density Density Density Density Density Lensity Density Density Uensity bensity
No. (Per kr.:z) to. (Per kmz) to. {(Per kmz) lio. (Per kmz) lio. (Per kmz) No. (Per kmz) No. {Per kmz) No. (Per kmz) No. (Per kmz) No. (Per kmz)
Igloo Road 1873 2 03 2 0.3 0 0 0 0 0 o0 0 0 0o 0 0 0 0 0 0 0
Igloo Road 1974 1 0.085 - 1 0.065 1 0.065 1 0.065 2 0.1 1 0.065 1 0.065 1 0.065 1 0.065 1 0.065
Igloo Off-Road 1973 2 0.104 1 0.052 0 0 0 o0 0o 0 0 0 0o 0 0 0 6 0 ¢ 0
Igloo Uff-Road 1974 1 0.052 1 0.052 0 0 0 o0 0 o0 0 0 0o 0 0 0 0 0 0 0
Highway Road 1973 4 0.223 2 0012 1 0.056 1 0.056 2 o0.M12 2 o0.M12 o0 O 0 o 1 0.056 1 0.056
Higaway Off-Road 1973 0 0 0 0 0 0 0 o 0 0 0 o0 0o 0 0 0 0 0 0 0
Stony Road 1973 1 0.081 1 0.081 0 0 0o 0 8 0.642 2 0361 o0 O 0o 0 0o 0 o 0
Stony Off-Road 1973 0 0@ 0 0 0 0 0 0 0 0 0 0 8 0.816 6 0.612 0 0 0 0
Sable Road 197310 0.482 2 0.097 13 0.628 6 0.290 6 0.290 3 0.145 2 0.097 2 0.087 0.048 1 0.048

6le
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Teble AJ. Actual numbers and minimum densities of caribou observed during each plot observation period, total day,
Mount McKinley National Park, Alaska.

PLOT OBSERYATION PERIOU (TOTAL LAY)
1 2 3 4 5
Animals Groups Animais Groups Animals Groups Animals Groups Animals Groups
Density Density Density Density Density Vensity Vensity Density ensity - Density

No. (Per kmz) No. (Per kmz) No. (Per kmz) No. (Per kmz) flo. (Per ka) No. (Per kmz) No. (Per kmz) No. (Per km?') lo. (Per kmz) tio. (Per kmz)

Igloo Road 1973 2 0.3 2 033 0 0 0 0 0 0 0 0 0 0 0 0 0 90 VY
Igloo Road 1974 1 0.065 1 0.065 1 0.065 T 0.065 2 0.3 1 0.065 2 0.3 2 0.13 1 0.065 T 0.065
Igico Off-Road 1973 2 0.104 1 0.082 ¢ 0 0 0 0 0 o 0 0 0 0 0 0 0 0.9
Igloo Off-Road 1974 1 0.052 1 0.052 o 0 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0
Highway Road 1973 4 0.223 2 00112 1 0.056 1 0.056 5 0.279 3 0.188 0 0 [V 1 0.0 1 0.u%%
Highway Off-Road 1973 0 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 o 0 0 0 0 0
Stony Road 1873 1 0.081 1 0.08] 1 0.081 o 0 9 0.726 3 0.242 0 0 0 0 0 0 o 0
Stony Off-Road 1973 0 0 g 0 0 0 0 ¢ 0 0 0 0 n 122 7 0.714 0 0 0 0
Sable Road 1873 10 0.483 2 0.097 15 0.725 8 0.38 11 0.531 4 0.193 2 0.097 2 0.097 2 0.097 2 0.097

02¢
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Table A4. Actual numbers and minimum densitfes of moose observed during each plot observation period, first-search,
Mount McKinley National Park, Alaska,
PLOT CBSERVATION PLRIOQ (FIRST-SEARCH)
1 2 o3
Aninals Groups Animals Groups Animals Groups Aninals Groups Animals Groups
Density Density Density Density Lensity Uensity Lensity Density Lensity Density

No. (Per ka) No. (Per kmz) No. (Per kmz) No. {Per kmz) to. (Per kmz) Ko. (Per kmz) Ho. {Per ka) Ho. {Per kmz) io. (Per kmz) no. (Per kmz)
Igloo Road 1573 2 0.3 1 0065 0 0 0 0 3 0% 2 043 T 0.065 1 0.065 1 0.065 1  0.065
Igloo Road 1974 4 0.261 3 0% 2 633 2z 031 2 0,131 2 0031 3 0.186 2 0.3 3 0.1 2 03
Igloo Off-Road 1973 0 O 0 0 0 0 0 0 0o 0 0 © 1 0.052 1 0.052 2 0.108 2 .04
Igloo Off-Rcad 1974 0 O o 0 0 0 o 0 ¢ 0 0 0 ¢ 0 6 0 1 0.052 1 0.052
Hignhway Road 1973 ¢ 0 0 0 0o 0 o 0 6. 0 0 0 0 0 0 0 1 0.056 1 0.05
Highway Off-Road 1973 1 0.078 1 0.078 0 O 6 0 0 0 [ 0 0 0 0 1 0078 1 (.78
Stony Road 1973 ¢ 0 0 0 0 o 0 0 0 0 0 0 0 0 o 0 0 0 0 0
Stony Off-Road 1973 1 0.102 1 0.2 0 O 0o 0 0 0 o o0 0 0 ¢ 0 0 0 o 0
Sable Road 1873 1 0,048 1 0,048 0 O 0o 0 0 0 0 0 0o 0 0 0 0 0 0 0

Le¢



Table AS. Actual numbers and minimum densities of moose observed during each plot observation period, total day,
Mount McKinley Mational Park, Alaska.

OBSERVATION PLRIOU (TOTAL bLAY)

PLOT
3
Anitals Groups Animals Groups Anipals Groups Animals Groups Animals Groups
Density Density Density bensity bensity Uensity Density Density bensity Density
No. (Per kmz) to. (Per kmz) No. (Per kmz) No. (Per kmz) No. {Per kmz) No. (Per kmz) tio. {Per kmz) No. (Per kmz) ilo. (Per kmz) No. (Per k.zz)
Igloo Road 1873 2 0.3 1 0,065 2 013 1 0.065 3 0.9 2 031 1 0.065 1 0.065 1 0.065 1 0.0€5
Igloco Road 1974 4 0.261 3 0.196 2 0.131 2 0.131 2 0.131 2 0.131 3 0.196 2 0.131 3 0.196 2 u.131
Igloo Off-Road 1973 6 0 0o o o 0 0 o 0 o 0 0 1 0,052 1 0.052 2 0.104 ¢ 0.104
Igloo Off-Road 1974 © O o 0 ¢ 0 0 0 0o 0 ¢ 0 0 0 o 0 1 0.082 1 v.052
Highway Road 1973 0 [t} 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 1 0.056 1 0.056
Highwaly Off-Road 1973 1 0.078 1 0.078 0 0 0o 0 o 0 0o 0 .0 0 0o 0 1 0.078 1 0.078
Stony Road 1973 0 0 0 0 0 4} 0 0 0 0 0 0 0 0 0 0 0 0 v v
tony Off-Road 1973 1 0.102 1 0.2 0 © 0 0 0 0 0 0 0 0 0 0 0 0 [V
Sable Road 1973 1 0.048 1 0.048 0 O 0o 0 0 0 0o o o 0 [V 0 0 0 v

2eé
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Table A6. Actual numbers and minimum densities of Dall sheep observed during each plot observation period, first-search,
Mount McKinley National Park, Alaska.
PLOT OBSERVATIUN PERIOD (FIRST-SEARCH)
3 5
Animals Groups Animals Groups Aninals Groups Animals Groups Animals Groups
Lensity Density Density Density Density Density Density Density Density Density

No. (Per kmz) No. (Per kmz) No. {Per kmz) Ho. (Per kmz) No. (Per kmz) No. (Per kmz) No. {Per km‘) No. (Per kmz) Ro. (Per kmz) Ho, (Per Kng)

-

Igloo Road

Igloo Road

Igloo Off-Road
Igloo Off-Road
Highway Road
Highway Off-Road
Stony Road
Stony Off-Road
Sable Road

1973
1974
1973
1974
1973
1973
973
1973
1973

b2
9
40

©c O O O o™

4.052
0.588
2.083
1.562
0.447
0

0
0
0

o O O O PN NN W o W

0.5¢8
0.327
0.156
0.365
o.n2
0

0
0
0

7
27
81

3

.

14
0

0.458
1.765
4.219
0.156
0.503
1.085
0

0

0.242

2
4
6

-

N O O N

0.131
0.261
0.312
0.520
0.056
0.155
0

0

0.097

o O ©o O w

26
15
45
62

1.699
0.980
2.344
3.229
0.168
0

0
0
0

2
2
8
6

1

o o O o

0.131
0.131
0.417
0.312
0.056

0

0
0
0

32
17
15
48

o o o o o

2.092
1.1m
0.781
2.500
0

©c o O o

© O O O O o W N oW

0.196
0.1
0.156
0.312

o o O O

14
15
102

0.915
0.980
5.312
4.323
0

0.310
v
0
1.256

- O W S N

N o O

0.065
0.131
0.208
0.156
[¢]
0.078
V]
0
0.097
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Table A7. Actual numbers and minimum densities of Dall sheep observed during each plot observation perfod, total day, Mount McKinley Hational Park, A;aska. _
PLOT OBSERVATION PERIOD (TOTAL DAY)
1 . 3 .
Animals Groups Animals Groups Animals Groups Animals Groups Anirals Groups
Uensity Density Density Uensity Density Uensity Lensity bensity Vensity Density
No. (Per kmz) No. {Per kmz) No. (Per kmz) No. (Per kmz) No. (Per kmz) No. {Per kmz) Ho. (Per kmz) No. (Per kmz) No. (Per kmz) No. (Per kmz)
Iglooc Road 1973 77 5.033 10 0.654 1 0.719 4 0.261 30 1.961 4 0.261 32 2.092 3 0.196 14 0.915 1 0.065
Igloo Road 1974 9 0.558 ' 5 0.327 27 1.765 4 0.261 19 1.242 3 0.196 17 1. 2 0.3 15 0.980 2 013
Igloo Off-Road 1973 80 4.167 4 0.208 112 5.833 10 0.521 94  4.896 11 0.573 72 3.750 5 0.260 102 5.312 4 0.208
Igloo Off-Road 1974 30 1.562 7 0.365 3 0.156 .1 0.520 62 3.229 6 0.312 48  2.500 6 0.312 85  4.427 4 0.208
Highway Road 1973 8 0.447 2 0.2 9 0.503 1 0.0%6 3 0.168 1 0.0% 0 ¢ 0 0 0 0 g 0
Highway Off-Rcad 1973 0 0 0 0 14 1.082 2 0.155 0 0 0 0 ¢ 0 0 0 ‘4" 0,310 1 0.078
Stony Road 1973 0 0 0 0 0 o g 0 0 0 0 0 0 ¢ 0 o0 o 0 0 0
Stony Off-Road 1873 6 0 0 0 0 o ¢ 0 o 0 [V ] 0 0o 0 0 e 0 0 9
Sable Road 1973 2 0.338 1 0.145 5 0,242 2 0.097 0 0 0 0 0 0 0 0 26 1.256 2 0.097

¥ee




Table A8. Actual nurbers and minimum densities of brown bears observed during each plot observation period, first-search
Mount McKinley National Park, Alaska. P ’ ’

OBSERVATION PERIOD (FIRST-SEARCH)

PLOT
1 2 3 4 5
Animals Groups Animals Groups Animals Groups Animals Groups Aninals Groups
Density Density Density Density Uensity bensity Density Density Uensity vensity
Ho. (Per kmz) tio. (Per km2) tio. (Per kmz) No. (Per kmz) tio. (Pe_r kmz) No.‘ (Per kmz) No. (Per ka) No, (Per kmz) Ho, (Per kmz) ilo. {Per r.mz)
Igloo Road 1973 1 0.065 1 0.065 1 0.065 1 0.065 0 0 0 0 0 0 0 0 0 0 0 0
Igloo Road 1974 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 ¢
Igloo Off-Road 1973 1 0.052 1 0.052 1 0.052 1 0.052 3 0.156 2 0.104 1 0.082 1 0.052 0 0 ¢ 0
1gloo Off-Road 1974 4 0.208 2 004 0 0 0 ¢ 0 0 0 0 1 0.052 1 0.052 6 0.312 3 u.1%6
highway Road 1973 0 © 0 0 0 O 0 0 0 0 0 ¢ 1 0.0%6 1 0.0%6 [V Jy 0
Highway Off-Road 1973 0 0 0 0 0 ¢ [ 1 0.078 1 0.078 1. 0.078 1 0.078 1 0.078 1 v.078
Stony Road 1973 0 0 0 0 0 o ¢ o 3 0.242 1 0.081 0 0 0 o 1 0.081 1 u.08l
Stony Off-Road 1973 6 0.612 2 0.204 o 0 [ ] 0 0 0 0 0 o 0 o 0 0 [V
Sable Road 1973 3 0.145 1 0.048 10 0.483 4 0.193 6 0.290 4 0.193 3 0.145 1 0.047 0 0 ¢ ¢

[
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Table A9. Actual numbers and minimum densities of brown bears observed during each plot observation period, total day,
Mount McKinley National Park, Alaska,

PLOT

OBSERVATION PELRIOD (TOTAL UAY)

2 3 - 4 5

Animals

Groups Animals Groups Animals - Groups Animals Groups Animals Groups

Density

No. (Per kmz) No.

Density Density Density Density Density Uensity density vensity Density
(Per kmz) No. {Per kmz) No. (Per kmz) to. {Per kng) Ho. (Per knF) Ho. (Per kmz) No. (Per kmz) Ho. (Per kmz) No. (Per gaz)

Igloo Road
Igloo Road

Z;!ii I¥f~Road
Igloo Off-Road
Highway Road
Highway Off-Road
Stony Road

Stony Off-Road

Sable Road

1973
1974
1973
1874
1973
1873
1973
1973
1973

—

~N OO O © O H b O

0.065
0

0.208
0.208

0.612
0.338

-—

0.065 1 0.065 1 0.065 00 0 0 0 0 0 0 0 0 v v
0 0 0 0 o 4 0.261 1 0.065 0 0 0 0 0 0 v o
0.104 1 0.082 1 0.082 3 0.15%6 2 0.104 3 0.156 2 0.104 0 0 0 0
0.104 0 0 0 0 0 0 0 0 1 0.052 1 0.052 6 0.312 3 u.15
0 0 ¢ 0 0 0 0 0 0 1 0.056 1 0.056 0 o g v
0 0 0 0 0 1 0.078 1 0.078 1 0.078 1 0.078 1 0.078 1 0.078
0 ¢ 0 (] 3 0.242 1 0.081 ¢ 0 0 0 1 0.081 1 v.081
0.204 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.145 1N 0.531 5 0.242 6 0.290 4 0.193 6 0.290 2 0.097 6 0.290 2 0.097
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Table A10. Actual numbers and minimum densities of red foxes observed during each plot observations period, first-search,
Mount McKinley lational Park, Alaska.

]
!
J

OBSERVATION PERIGU (FIRST-SEARCH)

PLOT
1 2 3 4 . 5
Anirals Groups Animals Groups Aninals Groups Animals Groups Animals Groups

Uensity Density Uensity Density Density Density Density Lensity Uensity vensity

No. (Per kmz) No, {Per kmz) Na, (Per kmz) No. (Per kmz) No. {Per kmz) No. (Per kmz) Ho. (Per kmz) No. (Per kmz) wo. (Per icuz) 0. (Per kr.'.z)
Igloo Road 1973 2 0.13) 2 013 3 0.196 1 0.065 0 0 0 ¢ 0 0 0 0 ] 0 v
Igloo Road 1974 0 © c 0 5 0.327 2 013 9 0 0 0 1 0.065 1 0.065 0 0 0 0
Igloo Cff-Road 1973 0 O 0 0 ¢ 0 (V] 0 0 0 0 0‘ 0 [V 0 0 0 0
Igloo Off-Road 1974 ¢ O 0 o 0 0 0 0 0 0 0 0 o 0 0 0 09 0 v
nighway Road 1973 0 © 0 o 0 O 0 0 1 0.056 1 0.056 2 o0.112 1 0.056 ¢ 0 [V ]
Highway Off-Road 1973 0 0 0 0 0 0o 0 0 1 0.078 1 0.078 0 o 0 0 ' 0 0 0 0
Stony Road 1873 ¢ O 0 0 0 0 0.0 0 0 0 0 0 0 0 ¢ 0 -0 g v
Stony Off-Road 1973 1 0.102 1 0.102 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sable Road 1973 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 9
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Table All. Actual numbers and minimum densities of red foxes observed during each plot observation period, total day,
Mount McKinley Hational Park, Alaska.

PLOT OBSERVATION PERICU (TOTAL DAY)

1 2 3 4 5
Animals Groups Aninals Groups Animals Groups Animals Groups Animals Lrouys

Density Density Density Lensity Density lensity Uensity Uensity Density vensity

tio. (Per kmz) tio. (Per kmz) No. (Per kmz) No. (Per kmz) Ho. (Per kmz) No. (Per kmz) Ho. {Per kmz) No. (Per kmz) Ho. (Per ka) no. (Per mz)
Igloo Road 1973 2 0.131 2 0131 3 0.195 1 0.065 0 0 0 0 o 0 0 0 0 0 0 0
Igloo Road 1974 0 o0 0 0 5 0.327 2 0,3 0 0 0 0 1 0.065 1 0.065 0 o 0 0
Iglco Off-Road 1973 1 0.052 1 0.052 0 0 0 0 0 0 0 0 0 0 0 0 0 0 v 0
Igloo Off-Road 1974 0 © 0 0 0 0 0 0 0 0 0 ¢ 0o 0 o 0 0 0 0 0
Highway Road 1973 1 0.056 1 0.056 0 0 0 0 1 0.056 1 0.056 2 0.12 1 0.056 0 0 ¢ 9
Highway Off-Road 1973 0 © 0 0 0 0 0 0 1 0.078 1 0.078 0 0 0 0 0 0 0 9
Stony Road 1973 0 © 0 o 0 0 0 0 0 0 [V 0 0 0 0 0 o VR
Stony Off-Rcad 1973 1 0,102 1 0.102 0 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0
Sable Road 1973 0 o0 o0 0 0 0 0 0 1 0.048 1 0.048 0 0 0 0 0 0 VIV
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Table A12. Total number of each species of large mammal observed during each shuttle-tour round-trip from Riley Campground
to Eielson Visitor Center, Mount McKinley Mational Park, Alaska.

DATE TYPE BUS CARIBOU MOOSE DALL - SHEEP BROWH BEAR RED FOX WOLF

Number  Number  Number  Number  Number Number Number Number Number Number Humber lumber
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

1973

May 26 0600 Shuttle 18 9 4 4 30 7 5 2 1 1 0 0
27 1500 Shuttle 18 3 12 10 83 13 7 3 0 0 0 0

28 1500 Shuttle 3 3 12 6 18 5 3 1 4 2 0 0
June 3 1500 Shuttle 47 7 10 8 16 6 4 2 8 1 0 0
8 1500 Shuttle 24 6 13 9 48 7 12 4 1 1 ] 0

9 1500 Shuttle 47 7 13 8 54 10 2 2 12 5 1 1

10 0600 Shuttle 118 12 1 8 67 n 3 3 5 2 0 0.

11 1500 Shuttle 85 13 5 4 87 10 14 6 5 3 1 1

12 1500 Shuttle 146 17 13 9 12 3 9 5 5 2 1 1

17 1500 Shuttle 25 1 12 7 16 5 1 5 2 2 0 0

19 0700 Shuttle 12 7 7 7 49 8 2 2 4 3 0 0

23 0400 Tour 3 2 9 6 32 6 12 4 0 0 0 0

24 0330 Tour 7 2 2 1 59 3 1 4 7 1 0 0

27 . 0400 Tour 2 2 4 2 43 6 13 5 4 2 0 0

29 1500 Shuttle 10 5 1 1 39 3 4 2 2 2 0 0
July 1 1500 Shuttle 16 8 2 1 19 2 4 1 0 0 0 0
3 0400 Tour 6 1 1 1 5 1 3 1 0 0 1 1
4 0700 Shuttle 12 3 6 2 32 3 1 1 1 1 0 0

10 1500 Shuttle 4 2 1 1 24 5 1 5 0 0 0 0

12 0600 Shuttle 10 4 1 1 60 4 11 5 6 2 0 0

13 0400 Tour 18 8 4 3 35 3 5 3 4 2 0 0

17 0400 Tour 14 5 12 5 34 2 5 3 2 2 0 0

19 0600 Shuttle 10 2 3 2 30 5 13 5 1 1 0 0

24 0700 Shuttle 15 10 0 0 24 6 6 4 0 0 0 0

26 0400 Tour 21 6 9 5 6 1 5 3 1 1 1 1

27 0700 Shuttle 26 5 2 1 11 1 8 4 1 1 a 0

31 0400 Tour 9 5 5 4 22 3 4 2 2 1 0 0

Aug. 1 0700 Shuttle 10 5 2 2 36 4 0 0 2 2 0 0
2 1500 Shuttle 13 5 0 0 20 2 5 3 0 Q Q 0

5 1500 Shuttle 12 3 6 4 16 4 10 4 3 2 0 0

7 0700 Shuttle 1} 5 0 0 75 8 9 3 0 0 0 0

8 0400 Tour 1 6 5 4 17 1 3 1 1 1 0 0

62¢




Table A12 (continued)

DATE TYPE BUS CARIBOU MOOSE DALL SHEEP BROWH BEAR RED FOX WOLF

Number  Number Number Number  Number Number HNumber Number HNumber WHumber ilumber  itumber
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

1973 (cont.)

Aug. 16 1500 Shuttle 0 0 16 8 2 1 N 5 1 1 0 0
17 0700 Shuttle 3 3 0 0 36 3 13 5 0 0 0 0
18 0600 Shuttle 5 2 4 2 22 3 7 3 0 0 Q 0
23 0400 Tour 7 5 9 4 70 1 9 3 2 2 0 0
24 1500 Shuttle 7 7 2 2 30 3 8 3 -0 0 0 0
25 0700 Shuttle 3 2 5 3 62 6 6 2 0 -0 Y 0
31 0700 Shuttle 0 0 8 4 46 5 6 2 0 0 0 0
Sept. 2 0700 Shuttle 0 0 4 2 28 6 3 1 0 0 0 0
3 0700 Shuttle 0 0 3 2 18 3 0 0 0 0 0 0

1974
May 26 0400 Tour 36 6 N 5 29 9 16 6 2 2 0 0
3 1500 Shuttle 9 6 10 6 8 3 1 1 0 0 0 0
June 5 0400 Tour 3 1 0 0 4 2 0 0 0 0 0 0
8 1500 Shuttle 0 0 4 3 26 4 7 3 0 0 0 0
9 0400 Tour 3 1 6. 6 34 6 6 2 0 0 0 0
14 1500 Shuttie 4 2 4 2 36 8 10 5 1 1 0 0
19 0400 Tour 12 2 6 4 46 3 0 0 1 1 0 0
26 1500 Shuttle . 10 10 8 6 45 3 9 5 1 1 0 0
28 0400 Tour 1 5 2 2 60 6 9 3 1 1 0 0
29 1500 Shuttle 12 6 2 1 77 6 5 3 2 © 2 0 0
30 1500 Shuttle 4 1 1 1 59 4 3 1 0 0 0 0
July 6 0400 Tour 32 6 10 7 34 4 8 4 2 2 0 0
18 1500 Shuttle 10 ] 5 4 40 5 10 5 0 0 0 0
23 0400 Tour 20 6 11 3 23 3 4 2 0 0 0 0
27 1500 Shuttle 8 8 1 1 41 6 3 i 0 0 0 0
30 0400 Tour 23 5 5 4 4 2 12 4 0 0 0 0
] 0490 Tour 34 8 3 2 57 6 g 3 1 1 0 0
Aug. 3 1500 Shuttle 25 1 5 3 37 5 5 3. 0 0 0 0
5 0400 Tour 1 8 8 4 51 5 0 0 0 0 0 0
9 1500 Shuttle 7 4 7 5 22 2 0 0 0 0 0 0
16 0400 Tour 25 7 8 6 19 2 3 1 0 0 0 0
17 1500 Shuttle 22 -3 1 1 37 2 0 0 0 0 0 0
18 0400 Tour 16 4 25 16 33 4 0 0 0 0 0 0
19 1500 Shuttle 11 3 7 4 4 2 3 1 0 0 0 0
25 0400 Tour 4 2 8 6 30 2 3 1 0 0 0 0
30 0400 Tour 0 0 8 5 26 2 3 1 0 0 0 0
31 © 1500 Shuttle 0 0 1 1 69 5 3 1 1 1 0 0
Sept. 1 0400 Tour 17 8 7 6 57 10 0 0 1 1 ¢ 0
2 1500 Shuttle 2 2 0 0 10 2 4 2 0 0 ¢ 0
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Table A13, Reactions of caribou, observed at varying distances from the road during shuttle-tour trips,
to the bus and visitors; numbers of animals and groups, 1973-1974, Mount McKinley National
Park, Alaska.
DISTANCE REACTION OF CARIBOU TO BUS AND VISITORS TOTAL
FROM
?O?D UNKNOWN NONE MILD STRONG
m
% Grand % Grand
Number Number Number Number Number Number Number Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups
0-25 4 3 4 3 12 5 21 1 42 21 4 6
0-100 26 10 84 43 42 24 90 33 243 104 21 30
0 2 1 0 0 1 4 13 8 26 11 2 3
1-25 2 2 4 3 1 1 9 5 16 1 1 3
26-50 4 1 18 N 14 6 24 8 60 26 5 8
51-75 2 1 16 7 12 g 3 2 33 18 3 5
76-100 16 5 46 20 4 4 42 12 108 40 9 12
101-200 9 7 151 © 55 47 9 28 8 235 78 20 23
201-300 3 3 140 3 16 6 9 3 168 47 14 14
301-400 32 4 87 24 12 2 6 2 137 32 12 9
401-500 3 2 13 19 8 2 0 0 124 23 11 7
501-750 6 2 19 23 0 ] 0 0 125 25 1 7
751-1000 24 5 30 N 0 0 1 1 55 17 5 5
>1000 0 0 92 16 0 0 0 0 92 16 8 5
TOTAL 103 33 816 225 125 43 135 48 1179 342
Note: Some groups are counted under more than one reaction class if various animals in the group

exhibited different types of reactions.

Thus, the number of groups entered under the

different reaction classes may total more than the actual total number of groups given.

The percentages of animals and groups exhibiting each type of reaction appear in Table 6.

-

Lo 7 . 4 : 4

LES



T Cn Ty o r/ 3 o T3 T

Reactions of caribou, observed during shuttle-tour trips, to various actions of the bus and

Table A4,
visitors; nuwbers of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.
ACTION OF REACTION OF CARIBOU TOTAL
BUS AND
VISITORS UNKNOWN NONE MILD STRONG

% Grand % Grand
Number Number Number Number Number Number Number Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph
Pass <15 mph

Stop, people
remain on
bus, quiet

Step, people
remain on
bus, noisy

Stop, people
off bus on
road, quiet

- Stop, people

off bus on
road, noisy
Stop, people
walk off
road, quiet
Stop, people
walk off
road, noisy

TOTAL

14 6 148 44 12 6 6 1 180 57 15 17
28 3 26 7 4 2 1 1 59 12 5 4
42 21 513 146 79 26 77 29 7 219 60 64
2 1 13 5 9 3 15 6 39 14 3 4
4 1 93 17 18 ' 5 23 7 138 30 12 9
0 0 5 2 0 0 1 1 6 3 <1 1
13 1 13 3 3 1 9 1 38 6 3 2
0 0 5 1 0 0 3 1 8 2 <1 <1
103 33 816 225 125 43 135 48 1179 342

Note: Some groups are counted under more than one reaction class if various animals in the group
exhibited different types of reactions. Thus, the number of groups entered under the
different reaction classes may total more than the actual total number of groups given.
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Table A15. Reactions of caribou, observed during shuttle-tour trips, to various actions of
the bus and visitors; percent of animals and groups, 1973-1974, Mount McKinley
National Park, Alaska.

ACTION OF BUS REACTION OF CARIBOU TOTAL
AND VISITORS - KNOWN
, NONE MILD STRONG REACTIONS

Percent Percent Percent Percent Percent Percent Number Number
Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 89 8 7 12 4 2 166 51
Pass <15 mph 84 70 13 20 3 10 31 10

Stop, people 77 73 12 13 12 14 669 200
remain on
bus; quiet
Stop, people 35 36 24 21 41 43 37 14
remain on
bus, noisy
Stop, people 69 59 13 17 17 24 134 29
off bus on
road, quiet
Stop, people 83 67 0 0 17 33 ) © 3
off bus on .
road, noisy
Stop, people 52 60 12 20 36 20 25 5
vialk off
road, quiet
Stop, people 62 50 0 0 38 50 8 2
walk off .
road, noisy

TOTAL 76 72 12 14 R 14 1076 313

Note: "Groups" may total over 100%, since some groups were counted under more than one
reaction class when various animals in the group reacted differently.

[
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Table A16. Reactions of caribou, observed within 200 m of the road during shuttle-tour trips, to various
actions of the bus and visitors; number of animals and groups, 1973-1974, Mount McKinley
National Park, Alaska,

ACTION OF REACTION OF CARIBOU TOTAL
BUS AND
VISITORS UNKNOWN NONE MILD STRONG

% Grand % Grand
Number Number Number Number Number Number Nurber Number Number HNumber Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 3 2 20 12 7 4 6 1 36 19 8 10
Pass <15 mph 2 1 12 3 4 2 1 1 19 6 4 3

Stop, people 24 12 157 66 63 20 70 27 314 122 66 67
remain on
bus, quiet
Stop, people 2 1 13 5 9 3 15 6 39 14 8 8
remain on ‘
bus, noisy
Stop, people 4 1 28 8 3 3 14 4 49 15 10 8
off bus on
road, quiet ' ' '
Stop, people 0 0 5 2 0 0 1 1 6 3 1 2
off bus on
road, noisy
Stop, people 0 1] 0 0 3 1 9 1 12 2 2 1
walk off )
road, quiet
Stop, people 0 0 0 0 0 0 3 1 - 3 | <1 <}
walk off .
road, noisy

TOTAL 35 17 235 96 83 33 .19 42 478 182

Note: Some groups are counted under more than one reaction class if various animals in the group

: exhibited different types of reactions. Thus, the number of groups entered under the
different reaction classes may total more than the actual total number of groups given,
The percentages of animals and groups exhibiting each type of reaction appear in Table 8.
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Table A17. Reactions of moose, observed at varying distances from the road during shuttle-tour trips,
to the bus and visitors; numbers of animals and groups, 1973-1974, Mount McKinley
National Park, Alaska.

DISTANCE REACTION OF MOOSE TQ BUS AND VISITORS TOTAL
FROM

?O?D UNKNOWN NONE MILD STRONG

m

. % Grand % Grand
Number Number Number Number Number Number Number Number Number Number Total - Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

0-25 8 5 14 11 6 6 43 35 77 53 19 20
0-100 39 24 99 73 4 30 76 54 255 172 62 64
0 0 0 0 0 1 1 18 12 19 13 5 5
1-25 8 5 14 11 5 5 31 22 58 39 14 15
26-50 17 10 16 14 21 14 16 10 70 45 17 17
51-75 2 2 13 g 5 4 6 4 26 18 6 7
76-100 12 7 56 39 9 6 5 5 82 56 20 21
101-200 13 10 39 23 15 7 5 4 72 44 18 16
201-300 2 2 16 13 5 3 2 1 25 19 6 7
301-400 5 2 24 n 0 0 2 1 31 14 8 5
401-500 1 1 10 6 0 0 0 0 1 7 3 3
501-750 2 1 4 3 3 1 0 0 9 5 2 2
751-100 0 0 5 4 0 0 0 0 5 ¢ 1 ]
>1000 0 0 4 3 0 0 0 0 4 3 1 1
TOTAL 62 40 201 136 64 41 85 59 412 267

Note: Some groups are counted under more than one reaction class if various animals in the group
exhibited different types of reactions. Thus, the number of groups entered under the
different reaction classes may total more than the actual total number of groups given.
The percentages of animals and groups exhibiting each type of reaction appear in Table 19,
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Reactions of moose, observed during shuttle-tour trips, to various actions of the bus and
visitors; number of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.

REACTION OF MOOSE TOTAL

exhib
diffe

ACTICN OF
BUS AND -
VISITORS UNKNOWN NONE MILD STRONG
% Grand % Grand
Number Number Number HNumber Number Number Number MNumber Number HNumber Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups
Pass >15 mph 8 . 6 29 28 2 2 5 4 44 40 11 15
Pass <15 mph 1B 1 9 6 1 1 3 3 14 " 3 4
Stop, people 44 26 148 92 46 27 47 34 285 174 69 65
remain on
bus, quiet
Step, people 2 1 3 2 6 6 14 9 25 18 6 7
remain on
bus, noisy
Stop, people 6 5 N 7 8 4 16 9 41 22 10 8
off bus on
road, quiet
Stop, people 1 1 1 1 1 1 0 0 3 2 1 1
- off bus on
road, noisy
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off
road, quiet
Stop, people 0 0 0 0 0 0 0 ] 0 0 0 0
walk off
road, noisy
TOTAL 62 40 201 136 64 - 4] 85 59 412 267
Note: Some groups are counted under more than onme reaction class.if various animals in the group

ited different types of reactions. Thus, the number of groups entered under the
rent reaction classes may total more than-the actual total number of groups given.
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Table A19. Reactions of moose, observed during shuttle-tour trips, to various actions
of the bus and visitors; percent of animals and groups, 1973-1974, Mount

McKinley National Park, Alaska.

N
e, e N
i » i g
H % L ¥

ACTION OF
BUS AND
VISITORS

REACTION OF MOOSE

TOTAL

NONE

STRONG

KNOWN
REACTIONS

Percent Percent

Percent Percent

Percent Percent

Number Number

Animals Groups Animals Groups Animals Groups Animals Groups
Pass >15 mph 81 82 6 6 14 12 36 34
Pass <15 mph 69 60 8 10 23 30 13 10
Stop, people 61 61 19 18 20 23 241 150
remain on
bus, quiet
Stop, people 13 12 26 35 61 53 23 17
remain on
bus, noisy
Stop, people k)| 35 23 20 46 45 35 20
off bus on
road, quiet .
Stop, people 50 50 50 50 0 0 2 2
off bus on
road, noisy
Stop, people 0 0 0 0 0 0 0 0
walk off
road, quiet
Stop, people 0 0 0 0 0 0 0 0
walk off
road, noisy
TOTAL 57 58 18 18 24 25 350 233
Note: "Groups" may total over 100% since some groups were counted under more than one

reaction class when various animals in the group reacted differently.
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Reactions of moose, observed within 200 m of the road during shuttle-tour trips, to various
actions of the bus and visitors; number of animals and groups, 1973-1974, Mount McKinley
National Park, Alaska.

ACTION OF
BUS AND
VISITORS

REACTION OF MOOSE TOTAL

UNKNOUWN NGHE MILD STRONG

% Grand % Grand
Number Number Number Number Number Number Number Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 7 5 16 15 2 2 5 4 30 26 9 12
Pass <15 mph 1 1 5 4 1 1 3 3 10 9 3 4
Stop, people 35 21 104 68 39 24 43 32 221 140 68 69
remain on
bus, quiet
Stop, people 2 1 1 1 5 5 14 9 22 16 7 7
remain on
bus, noisy
Stop, people 6 5 11 7 8 4 16 9 41 22 12 10
off bus on
road, quiet
Stop, people 1 1 1 1 1 1 0 0 3 2 1 1
off bus on
road, noisy
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off
road, quiet
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off
road, noisy
TOTAL 52 34 138 96 56 37 81 57 327 215
Note: . Some groups are counted under more than one reaction class if various animals in the group

exhib
diffe
perce

ited different types of reactions. Thus, the number of groups entered under the
rent reaction classes may total more than the actual number of groups given. The
ntages of animals and groups exhibiting each type of reaction appear in Table 20,
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Table A21. Reactions of Dall sheep, observed at varying distances from the road during shuttie-tour
trips, to the bus and visitors; number of animals and groups, 1973-1974, Mount McKinley
National Park, Alaska.

DISTANCE REACTION OF DALL SHEEP TO BUS AND VISITORS TOTAL
FROM

?0?0 NKNOWN NONE MILD STRONG

m

% Grand % Grand
Number Number Number Nurber Number Number Number - Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

0-25 0 0 10 6 9 4 32 8 51 16 2 5
0-100 4 2 51 15 24 9 40 1 120 34 5 10
0 0 0 0 0 3 1 21 3 24 4 1 1
1-25 0 0 10 6 6 3 11 5 27 12 1 4
26-50 0 0 5 3 4 2 7 2 16 7 1 2
51-75 3 1 24 3 2 1 0 0 29 5 1 2
76-100 1 1 12 3 9 2 2 1 24 7 1 2
101-200 19 4 14 4 0 0 1 1 34 9 1 3
201-300 8 2 105 18 2 1 8 2 123 23 5 7
301-400 . 8 2 185 21 3 2 1 1 197 25 8 8
401-500 38 4 283 36 28 3 0 0 349 43 14 13
501-750 7 3 233 38 3 1 0 0 243 42 10 13
751-100 22 4 888 88 0 0 0 0 910 - 92 37 28
>1000 5 1 446 54 0 0 0 0 451 55 18 17
TOTAL m 22 2205 274 60 16 51 15 2427 324

Note: Some groups are counted under more than one reaction class if various animals in the group
exhibited different types of reactions. Thus, the number of groups entered under the
different reaction classes may total more than the actual total number of groups given.
The percentages of animals and groups exhibiting each type of reaction appear in Table 28,
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Table A22. Reactions of Dall sheep, observed during shuttle-tour trips, to various actions of the bus
and visitors; number of animals and groups, 1973-1974, Mount McKinley National Park, Alaska.
ACTION OF REACTION OF DALL SHEEP TOTAL
BUS AND :
VISITORS UNKNOWN NONE MILD STRONG
% Grand % Grand
Number MNumber Mumber Number Mumber Number Number Number Number Number Total Total
Animals Groups Animals Groups Animals Groups-Animals Groups Animals Groups Animals Groups
Pass >15 mph 44 9 486 76 6 3 0 0 536 88 22 27
Pass <15 mph 0 0 7 8 5 3 0 0 76 1N 3 3
Stop, people 34 10 1174 140 41 7 20 8 1269 163 52 50
remain on
bus, quiet
Stop, people 0 0 1 1 0 0 20 2 21 3 1 1
remain on
bus, noisy
Stop, people 19 2 453 46 8 3 9 4 489 53 20 16
off bus on
road, quiet
Stop, people 14 1 16 3 0 0 0 4] 30 4 1 1
off bus on .
road, noisy
Stop, people 0 0 4 1 0 0 2 1 6 2 <1 <}
walk off
road, quiet
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off

road, noisy

TOTAL m 22 2205 274 60 16 51 15 2427 324

Note: Some groups are counted under more than one reaction class if various animals in the group

exhibited different types of reactions., Thus, the number of groups enteréd under the
different reaction classes may total more than the actual total number of groups given.
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Table A23. Reactions of Dall sheep, observed during shuttle-tour trips, to various actions
of the bus and visitors; percent of animals and groups, 1973-1974, Mount
McKinley National Park, Alaska,

ACTION OF REACTION OF DALL SHEEP TOTAL

BUS AND KHNOWN
VISITORS NONE MILD STRONG REACTIONS

Percent Percent Percent Percent Percent Percent Number Number
Animals Groups Anima1s. Groups Animals Groups Animals Groups

Pass >15 mph 99 86 1 14 0 0 492 79
Pass <15 mph 93 73 7 27 0 0 76 11

Stop, people 95 91 3 5 2 5 1235 154
remain on : »
bus, quiet
Stop, people 5 33 0 0 95 67 21 3
remain on
bus, noisy
Stop, people 96 90 2 6 2 8 470 51
off bus on
road, quiet
Stop, people 100 100 0 0 0 0 16 3
off bus on .
road, noisy
Stop, people 67 50 0. ] 33 50 6 2
walk off
road, quiet
Stop, people 0 0 0 0 0 0 0 0
waik off . '
road, noisy

TOTAL 95 91 2 5 2 5 2316 303

Note: "Groups" may total over 100%, since some groups were counted under more than one
reaction class when various animals in the group reacted differently.
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Table A24, Reactions of Dall sheep, observed within 200 m of the road during shuttle-tour trips, to
various actions of the bus and visitors; numbers of animals and groups, 1973-1974, Mount
McKinley National Park, Alaska.
ACTION OF REACTION OF DALL SHEEP TOTAL
BUS AND .
VISITORS UNKNOUN NONE MILD STRONG

% Grand % Grand
Number Number Number Number Number Number Number Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 9 2 5 2 2 1 0 0 16 5 10 12
Pass <15 mph 0 0 2 1 5 3 0 0 7 4 4 9
Stop, people 14 4 46 10 15 4 14 7 89 23 58 53
remain on
bus, quiet
Stop, people 0 0 0 0 0 0 20 2 20 2 13 5
remain on
bus, noisy
Stop, people 0 0 9 5 2 1 8 3 19 8 12 19
off bus on
road, quiet
Stop, people 0 0 3 1 0 0 0 0 3 1 2 2
off bus on
road, noisy
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off
road, quiet
Ston, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off
road, noisy
TOTAL 23 6 65 19 24 9 42 12 154 43
Note: Some groups are counted under more than one reaction class if various animals in the group

exhib
diffe
The p

ited different types of reactions., Thus, the number of groups entered under the
rent reaction classes may total more than the actual total number of groups given.
ercentages of animals and groups exhibiting each type of reaction appear in Table 30.
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Table A25. Reactions of brown bears, observed at varying distances from the road during shuttle-tour
trips, to the bus and visitors; numbers of animals and groups, 1973-1974, Mount McKinley
National Park, Alaska.

DISTANCE REACTION OF BROWN BEARS TO BUS AND VISITORS - TOTAL
FROM

?O?D UNKNOWN HONE MILD STRONG

m

% Grand % Grand
Number MNumber Number Number Number Number Numbey Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

0-25 3 1 0 0] 5 5 16 6 24 12 6 7
0-100 9 3 48 20 15 n 39 14 m 46 27 25
0 0 0 0 0 2 2 13 5 15 7 4 4
1-25 3 1 0 0 3 3 3 1 9 5 2 3
26-50 0 0 7 3 5 3 3 1 15 7 4 4
51-75 0 0 23 9 2 2 6 2 31 1 7 6
76-100 6 2 18 -8 3 1 14 5 4 16 10 9
101-200 8 5 50 20 4 2 1 5 73 32 18 18
201-300 10 4 56 25 5 2 0 0 7 31 17 17
301-400 ] 0 31 15 3 1 3 1 37 17 9 9
401-500 6 2 25 13 0 0 0 0 31 15 7 8
501-750 0 0 33 15 0 0 0 ] 33 15 8 8
751-1000 3 1 31 1 0 0 3 1 37 13 9 7
>1000 3 1 19 1 ] 0 0 0 22 12 5 7
TOTAL 39 16 293 130 27 16 56 21 415 180

Note: Some groups are counted under more than one reaction class if various animals in the grolp
exhibited different types of reactions. Thus, the number of groups entered under the
different reaction classes may total more than the actual total number of groups given.
The percentages of animals and groups exhibiting each type of reaction appear in Table 39.

€ve



('\""' " T I ~ T . C"j I r"” M 0 T T L T O T

[ e L L

Table A26. Reactions of brown bears, observed during shuttle-tour trips, to various actions of the bus
and visitors; numbers of animals and groups, 1973~1974, Mount McKinley National Park, Alaska.

ACTION OF REACTION OF BROWN BEARS _ TOTAL
BUS AND
VISITORS UNKMOWN NONE MILD STRONG

% Grand % Grand
Number Number Number Number Number Number Number Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 3 14 8 0 0 0 o 17 9 4 s
Pass <15 mph 0 0 2 2 0 o o 0o 2 2 a0

Stop, people 29 12 180 80 16 9 32 13 257 113 62 63
remain on :
bus, quiet . o
Step, people 1 1 22 8 2 2 9 3 34 14 8 8
remain on ‘
bus, noisy
Stop, people 3 1 72 3 9 5 12 4 96
off bus on
road, quiet
Stop, people -~ 3 1 3 1 0 0 3 1 9
off bus on
road, noisy . o
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off ‘
road, quiet
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off .
road, noisy

TOTAL 39 16 293 130 27 16 56 21 415 180

Note: Some groups are counted under more than one reaction c¢lass if various animals in the group
exhibited different types of reactions. Thus, the number of groups entered under the
different reaction classes may total more than the actual total number of groups given.
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Table A27., Reactions of brown bears, ohserved during shuttle-tour trips, to various actions
of the bus and visitors; percent of animals and groups, 1973-1974, Mount

McKinley National Park, Alaska. o
ACTION OF REACTION OF BROWN BEARS TOTAL
BUS AND KNOUN
VISITORS NONE MILD STRONG REACTICNS

Percent Percent Percent Percent Percent Percent HNumber Humber
Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 100 100 0 0 0 0 14 8
Pass <15 mph 100 100 0 0 0 0 2 2

Stop, people 79 78 7 9 14 13 228 102
remain on

bus, quiet
Stop, people 67 62 6 15 27 23 33 13
remain on

bus, noisy
Stop, people 81 89 10 14 13 11 89 35
off bus on

road, quiet ‘ C
Stop, people 50 50 0 0 50 50 6 2
off bus on

road, noisy
Step, peonle 0 0 0 0 0 0 0 0
valk off

road, quiet
Stop, people 0 0 0 0 0 . 0 0 0
walk off

road, noisy

TOTAL 79 80 7 10. 15 13 372 162

Note: "Groups" may total over 100%, since some groups were counted under more than one
reaction class when various animals in the group reacted differently.
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Table A28, Reactions of brown bears, observed within 200 m of the road during shuttle-tour trips, to
various actions of the bus and visitors; numbers of animals and groups, 1973-1974, Mount
McKinley National Park, Alaska.

ACTION OF REACTION OF BROWN BEARS TOTAL
BUS AND -
VISITORS UNKNOWN HONE MILD STROKG

% Grand % Grand
Number Number Number MNumber Number Number Number Number Number Number Total Total
Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups Animals Groups

Pass >15 mph 3 1 1 1 0 0 0 0 4 2 2 3
Pass <15 mph 0 0 0 0 0 0 0 0 0 0 0 0

Stop, people 10 4 53 21 M 7 26 n 100 43 54 56
remain on

bus, quiet

Step, people 1 1 9 3 2 2 9 3 21 9 " 12
remain on

bus, noisy
Stop, people 0 0 32 14 6 4 12 4 50 20 27 26
off bus on

road, quiet ) .
Stop, people 3 1 3 1 0 0 3 1 9 3 5 4
off bus on

road, noisy
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0
walk off

road, quiet
Stop, people 0 0 0 0 0 0 0 0 0 0 0 0 -
walk off

road, noisy

TOTAL 17 7 98 40 19 13 50 19 184 77

Note: Some groups are counted under more than one reaction class if various animals in the group
exhibited different types of reactions. Thus, the number of groups entered under the
different reaction classes may total more than the actual total number of groups given. The
percentages of animals and groups exhibiting each type of reaction appear in Table 40,
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Table A29, Research truck road census trips, dates of trips and
condition of road access, Mount McKinley National

Park, Alaska.

CENSUS TRIPS 1973

CENSUS TRIPS 1974

Date Road Access Date Road Access

May 21 Road closed to public May 25 Road closed to public

beyond Mile 30 beyond Mile 30

May 21 N May 29 Road open to public
and private vehicles
with permits

May 22 " May - 30 "

May 23 " May 30 "

May 24 "

May 24 .

June 21 Road open to public June 1 "

buses and private
vehicles with permits

August 30 " August 28 "

August 31 . August 29 "

' August 31 Road open to all
private vehicles
without permits

Sept. 1 Road open to all Sept. 1 "

private vehicles
without permits

Sept. 2 " Sept. 3 "

Sept. 3 " Sept. 4 "

Sept. 4 " Sept. 7 "

Sept. 8 " Sept. 8 "

Sept. 9 "

Sept. 22 "

Sept. 23 "




Table A30 Average daily traffic, traveling east plus west combined, through Savage River Guard Station 1974, Mount McKinley National Park, Alaska.

Time of day (hour)

Week 0000 -~ 0600 0600 -- 1200 1200 -- 1800 1800 -- 2400 Total.
begin- NPS PubTic Private NPS Public Private NPS ™ PubTic Private NPS™ PubTic Private NPS™ PubTic Privdte
ning veh. bus veh, Total veh. bus veh, Total veh, bus veh, Total wveh. bus veh, Total veh. bus veh. Total

June 2 0 2.0 1.5 3.5 6.5 20.5 11,0 37.0 5.0 10,6 17.4 33.0 2.3 3.0 9.0 14.3 14.8 36.1 38.9 89.8
June 9 0.6 3.4 3.4 7.4 4,7 14.3 19.4 38.4 6.0 1.0 23.6 40,6 4.0 6.4 18.0 28.4 15.3 34.4 64.4 114.]
June 16 0.4 2.7 2.7 5.8 6.6 19.3 24,8 50.7 5,2 16.9 32.5 54.6 3.8 6.9 20.7 31.4 16.0 45.8 80.7 142.5
June 23 0.3 4.0 3.7 8.0 5.5 20.6 27.6 53.7 5.5 20.0 35.4 60.9 4.3 7.7 21.7 33.7 15.6 52,3 88.4 156.3
June 30 0.9 5.0 4.0 9.9 5.4 22.5 27.7 56.6 6.0 19.6 37.3 62,9 2.4 10,2 20.4 33.0 15.0 57.3 99.4 171.7
July 7 0.7 5.4 1.9 8.0 5.5 22.0 23.5 51,0 7.1 22,1 32.0 61.2 4.6 9.5 21.5 35,6 17,9 59.0 78.9 135.8
July 14 0.7 5.8 4.2 10.7 6.3 25.1 25.7 57.1 6.3 22.1 36.7 65.1 3.5 13.0 26.2 42.7 16.8 66.0 92.8 175.6
July 21 0.6 5.8 2.7 9.1 6.2 25,1 22.8 54.1 7.2 22,0 37.7 66.9 4.1 12,2 2.3 37.6 18,1 65.1 84,5 167.7
July 28 0.4 5.3 2.3 8.0 3.1 26.4 30,3 59.8 4.3 21.8 35.7 61.8 3.3 11,7 26.0 41.0 11.1 65.2 94.3 170.6
August 4 0.3 5.6 1.2 7.1 4.7 24.6 24 53.4 5.4 22,6 39.6 67.6 4.9 7.6 23.7 36,2 15.3 60.4 88.6 164.3
August 11 0.7 6.0 2.4 8.1 3.8 26.9 26.9 57.4 4.8 20.4 33.6 58.8 5.3 10.1  19.6 35,0 14.6 -63.4 82.5 160.5
August 18 0.4 5.1 3.2 8.7 4.9 20.4 35.2 50.6 4.7 19.3 37.9 61.9 4.6 9.7 184 32.4 14.6 54.5 84.5 153.6
August 25 0.3 3.8 2.1 6.2 3.3 20.6 21.8 45,7 4.4 18.8 36.0 59.2 4.2 8.6 22.0 34,8 12,2 51.8 82.9 146.9

Sept, 1* 0 4,0 1.5 §.5 2,0 19.5 38,5 60,0 5,0 16,0 45.5 66,5 3.5 12.5 27,0 43,0 10.5 52.0 132.5 195.0

*Data for only two days. : . '
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