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Isle Royale National Park supports one of two well-established popula
tions of Eastern Timber Wolves in the United States and has been 
designated as "critical habitat" for this species. Research over the 
past 20 years has documented the primary importance of wolf predation 
in the population dynamics of the Isle Royale moose. A priority goal 
of park management is to protect wolf activity from human disturbance. 
Wolves continue to exhibit pronounced avoidance behavior toward humans, 
even though totally protected during their 30-year history on Isle 
Royale. Research has documented wolf avoidance of hiking trails during 
the visitor season and the influence of human activity on the location 
of wolf dens and rendezvous sites. The influence of wolves on park 
management is discussed, including Park management philosophy, camp
ground and trail development, appropriate backcountry use, research 
techniques, and Park closure during winter. 



Isle Royale National Park, Michigan, a large island in Lake 
Superior, is widely regarded as one of the most significant wolf 
sanctuaries in the world. Along with parts of northern Minnesota, 
it is considered "critical habitat" necessary for tne continued 
existence of the Eastern Timber Wolf (U.S. Fish and Wildlife Service 
Recovery Plan 1978). Studies of the Island's wolf and moose popula
tions have contributed in an important way to our understanding of an 
important predator-prey relationship (Mech 1966', Jordan et al_ 1967; 
Wolfe and Allen 1973; Peterson 1977; Allen 1979). The isolation of 
these populations from human influence has been an essential compo
nent in a continuing researcn program which began over 20 years ago. 

During their 30-year history on Isle Royale, wolves have "managed" 
the Island's moose herd in a manner that humans could never have 
duplicated, automatically integrating such factors as weather, habitat, 
topography, and nutritional status of the moose population, and moose 
numbers have been adjusted accordingly. Long-term study has provided 
us with insight into a long-standing predator-prey relationship that 
faces an uncertain future in today's world. It is apparent that Isle 
Royale, as an undisturbed habitat for wolves, moose, and other wildlife, 
will increase in value at the same exponential rate exhibited by the 
world's human population. Since the National Park Service is primarily 
responsible for protecting this resource, as well as providing for its 
use by people, it is appropriate to examine the management philosophy 
guiding the National Park Service, addressing specifically those factors 
affecting the Island's wolf population. 

MANAGEMENT PHILOSOPHY 

Since the Park's official establishment in 1940, most of the 
Island has been considered and managed essentially as a wilderness area. 
The establishing legislation (46 Stat. 1514) stated that the area should 
"be set apart as a public park for the benefit and enjoyment of the 
people." The Committee Report accompanying the enabling Act was more 
specific as to the purpose of the Park. This report declared that the 
primary use intended for the Park was "for wilderness and preserving the 
wildlife, flora,/and the basic resource in a primeval manner." It went 
on to state "complete protection, of course, is the prime object aimed 
at." Hiking trails were discussed, but there was specific mention that 
the trails could be built "without disturbing the wilderness character 
of the area or the wildlife." 

The intent of Congress regarding the purpose of the Park was 
further defined with the passing of legislation in 1976 (P.L. 94-567) 
which designated Isle Royale as a Wilderness Area. 98.75% of the total 
land area of the Park (541 km ) is now legally designated as either 
Wilderness (534 km ) or Potential Wilderness Addition (0.9 knr). 

Current National Park Service policy relating to management of 
natural wildlife populations in wilderness area emphasizes managing 
natural ecological processes. The significant concept underlying this 
management policy is that natural ecological processes are dynamic, not 



static. Natural changes arc allowed to occur, and actions by humans 
that interrupt or interfere with natural changes are avoided or pre
vented whenever possible, implicit in this policy are some of the 
general Wilderness Wildlife Management Objectives put forth by 
Schoenfeld and Hendee (1978:18), as follows: 

1) To seek natural distributions, numbers, and interactions of 
indigenous species of wildlife. 

2) To the greatest extent possible, to allow natural processes 
to control Wilderness ecosystems and their wildlife. 

3) To keep wildlife wild, their behavior altered as little as 
possible by human influences. 

The natural, wilderness condition of the Island in the early 
1900's allowed for natural immigration of both tne moose (approx. 
1904-1910, Allen 1979) and the wolf (1949, Allen 1979). Continuing 
natural wolf/moose interactions are the most visible and understandable 
indicators of the effectiveness of wilderness management policies of 
the Park. Natural behavior, distribution, population densities, and 
other predator-prey dynamics can be readily observed and specifically 
evaluated. Therefore, present management philosophy stresses the con
tinued preservation of the relatively undisturbed, unmanipulated 
nature of the Park and its fauna. Emphasis is not on managing the 
wildlife, but ratner on controlling human activities so that this eco
system will continue to function naturally, unmanipulated by man. 

WOLF-HUMAN RELATIONS ON ISLE ROYALE 

Isle Royale wolves continue to exhibit pronounced avoidance of 
people and areas of human activity. Their behavior when suddenly con
fronted by a human is invariably to escape. Heavy human use of back-
country areas does have demonstrable effects on summer wolf distribu
tion. Human activity is absent or very low for six months each year, 
and winter wolf research techniques are adjusted so as to cause no 
disturbance of wolves. 

Origin of Wolf Avoidance Behavior 

Wolves have been totally protected throughout their 30-year 
history on Isle Royale, yet their fear of man is similar to that of 
a hunted population. In other areas where wolves have had little or 
no contact with humans, they often exhibit no outright fear, and often 
approach and investigate humans as they would any novel creature 
(Clark 1971; Munthe and Hutchison 1978). Wolves became nuisances 
during the construction phase of the trans-Alaska oil pipeline, 
accepting handouts of human food (D. Klein, pers. comm.), and certain 
individual wolves at Katmai National Monument have shown little fear 
of people (W. Troyer and R. Ostermick, pers. comm.). Fear of humans 
seems to be acquired early in life, and on Isle Royale this behavior 
has probably been culturally transmitted from the Island's first wolves 
to the present generation. The National Park Service would like to 
perpetuate this fear among Isle Royale wolves. It enhances the public 
perception of wolves as elusive, wilderness creatures and prevents the 
spectacle of wolves foraging for food in campgrounds, running off with 
backpacks, and so forth. 



Wolf pups are naturally fearful of large, strange creature: 
(Fentress 1967), and we would expect that wild pups would be 
cautious about venturing forth among humans. Fear of humans is 
probably reinforced by adult wolves that care for pups during their 
first months of life. Two encounters between researchers and 3-4-
month-old wolves indicated strong avoidance of humans at this age, 
and we believe that isolation of wolf pups from humans during their 
first summer of life is an important element in the development of 
avoidance behavior. 

Characteristics of Isle Royale Visitors 

Due to its remote location and the extreme logistic and time 
commitments needed to visit tne area, Isle Royale is definitely a 
destination park. Traditional visitation figures used throughout the 
National Park Service require interpretation. Isle Royale's total 
annual visitation (from 1975 through 1978) has averaged between 16 
and 17 thousand persons per year. The length of stay, however, 
averages approximately 4.5 days per person. The total visitation 
figure has little significance in this case. Impact on park resources, 
including fauna, can be more accurately measured by using those 
figures measuring actual use. During the period 1975-78, there has 
been an annual average of 1,658,939 visitor hours of use per year. 
Comparing this figure with other national park areas shows that actual 
visitor use (impact) of Isle Royale is equal to, or above, many parks 
showing a higher recorded number of total visitors. 

Approximately 75% of the visitor use on the Island comes from 
backpackers and canoeists. These visitors obviously have the most 
impact on the Island's natural resources. The average length of stay 
for a canoe party is over six days. The average backpacker spends 
over five days in the Park per visit. While most backpackers choose 
to travel on the 278-km trail system using designated camp sites 
(Figure 1), limited crosscountry travel (by completely self-contained 
parties) is allowed in certain areas. Because of the rough terrain 
and the difficulties encountered in thick underbrush, numerous swamps, 
etc., such crosscountry travel is naturally limited. In 1979, fewer 
than 75 parties (approximately 150 individuals) registered for cross
country travel. 

Effects of Research Activities on Wolves 

Studies of Isle Royale wolves have relied primarily on direct 
observation from aircraft in winter. Wolves are located by following 
their tracks in snow, and often observed for long periods from circling 
aircraft. Except for periods of disturbance caused by illegal aircraft, 
the wolves have been almost oblivious to the presence of the research 
aircraft. We attempt to avoid any sudden maneuvers or noises that might 
frighten the animals, so our flight patterns and circling techniques 
follow regular, predictable courses. Peterson has observed one instance 
in which a wolf that had become separated from its pack seemed to use 
the aircraft as a cue to find its companions. When circling over 
hunting wolves, the aircraft is kept high enough to avoid drowning out 



normal sounds. Researchers do not examine carcasses of wolf-
killed moose until the wolves have finished feeding and left the 
area. 

Summer research is all done on foot, and wolf-related work is 
quite limited. Wolf rendezvous sites and occasionally natal dens 
(collectively called "homesites") are located by checking all 
formerly used sites and following-up reports of wolf howling. 
Presence or absence of pups in each pack's territory is determined 
from howling, .and summer homesites are visited only after being 
vacated. Research personnel avoid any direct encounters with wolves 
at homesites. 

In 1974 the National Park Service reviewed a proposal to trap 
and radio-collar six Isle Royale wolves as part of the ongoing wolf 
research program. After considerable discussion, permission was 
denied, primarily to avoid any possible adverse effects and to main
tain, to the maximum extent possible, a wolf population that was 
unaffected by man. While this is a very conservative stance, it is 
consistent with the goals outlined above. 

Effects of Summer Visitors on Wolf Activity 

Human activity has an important effect upon summer wolf distribu
tion. By recording the incidence of wolf scats on hiking trails, it 
has been shown that use of these trails by wolves declines considerably 
during the period of high visitor use (Peterson 1979). Similarly, most 
wolf summer homesites are located in areas removed from human activity. 
Actual sightings of wolves by park visitors number only one to two 
dozen per year. 

Summer homesites provide a focal point for wolf activity during 
the summer months, when adults hunt on an individual or small group 
basis and return to feed the pups and socialize with other pack members. 
The location of known summer homesites (a total of 30 sites used 40 
times from 1973 to 1979) indicates a clear avoidance of park trails or 
established human activity. The average distance from any point on' the 
Island to a Park trail is only 0.7 km, while the average distance 
between trails and wolf homesites is 1.4 km (95% confidence interval = 
+_0.2 km). The spatial distribution of homesites in relation to Park 
.trails is significantly different (X^=22.00. P< 0.005) from the distri
bution of Island area (Table 1). It is clear from the data that wolvTes" 
normally choose to establish homesites at least 1.0 km from a nark traTl , 
Thus the current trail system excludes extensive wolf activity (indi
cated by homesite establishment) from over half of Isle Royale during 
the visitor season (Figure 2). 

We recognize that, with techniques currently in use on Isle Royale, 
we cannot accurately determine the influence of summer visitation on 
overall wolf predation patterns, hunting success, or any aspect of 
population dynamics. While an intensive telemetry program would allow 
us to better evaluate human influences, this technique is considered 
inappropriate on Isle Royale. With the data in hand, and realizing that 
the impact of additional development on wolf activity cannot be 



determined precisely, we believe that a very conservative approach to 
any expansion of human activity (e.g. park trail system) is in order. 

ISLE ROYALE MANAGEMENT AS IT RELATES TO WOLVES 

Present management practices ensure that researchers have an 
opportunity to participate in Park decisions that relate to resource 
management and, therefore, might affect wolf/moose interrelationships. 
Proposals for developments, changes in use patterns, policy changes, 
and proposals for research activities are some of the general issues 
routinely provided to researchers for comment before decisions are made. 
Specific recent decisions on items closely related to wildlife or its 
habitat have received intensive review and input by wolf/moose 
researchers. Some examples: 

Fire management. The Park's Fire Management Plan will allow naturally 
ignited fires to burn in approximately 90% of the Park area. The entire 
Fire Management Program was specifically developed to promote natural 
(not man-altered) ecological processes to continue. This policy was 
specifically endorsed by the Eastern Timber Wolf Recovery Team (U.S. 
Fish and Wildlife Service 1978). 

Pets. All mammalian pets are now prohibited from the Island, primarily 
to protect wolves and other wildlife from introduced parasites and 
disease organisms. 

Visitor Use. One of the most-significant inputs of researchers has 
come in the area of controlling visitor use. In 1979, the Island was 
administratively divided into 46 travel zones. Zone boundaries were 
initially set with joint concurrence between management and the wolf/ 
moose research group. Averaging 11.8 km2, these zones are primarily 
delineated by lakes, water courses, swamps, other physiographic 
features, or existing trails. Camping or crosscountry travel can be 
restricted in sensitive wildlife areas by closing that zone. Closures 
are jointly decided upon by the wolf/moose researchers and either the 
Superintendent or Chief Ranger. Zones are temporarily closed for such 
reasons as known wolf denning activities, active rendezvous areas,* or 
other intensive wolf activity. Zones can be reopened when the 
activity ceases, usually when the animals move from the area. "Decoy" 
zones can be closed if it is felt that area closures are attracting 
attention to the activity or the location of the wolves. All Park 
Rangers are notified of zone closures or openings, and the public can 
be diverted to other areas at the time their backcountry hiking or 
canoe permit is issued. Total time necessary for effective zone 
closure (or opening) averaged three to five days (1979). 

The system worked very well throughout the 1979 season. There 
were no adverse reactions from the public, and both the National Park 
Service and the researchers felt that the procedure was effective in 
reducing actual or potential wolf/human contacts. 



Winter Closure. Prior to 1975, limited visitor use was permitted or. 
Isle Royale in the winter. Visitors were discouraged only for reasons 
of safety, logistics, weather, equipment, etc. The Island can be 
conveniently visited in winter only from January through early March 
when the ice and snow conditions permit landings by ski-equipped air
craft. Because of the rough topography, dense forests, and unpacked 
snow conditions, humans are essentially limited to the same lakeshore 
travel routes which are heavily used by the wolves. These same lake-
shore areas are also areas of some of the highest moose densities. 
While wolves could probably accommodate limited human activity in 
winter by traveling under cover of darkness or in dense forest, dis
tribution of predation impact would probably change, and the important 
research technique of direct observation would be seriously compromisec. 
Based upon observed disruptions of wolf travel patterns and natural 
activity prior to 1975, researchers recommended that the Island be 
closed to winter visitation. After review, the Park Service agreed, 
and winter closure was put into effect in 1975. 

From then to the present, the winter closure has been effected 
through voluntary visitor compliance. When the Park is contacted 
about winter visits, the proposed visitors are provided a written 
explanation of the consequences of such visits on the wolf and moose 
populations. Response from those contacted has been excellent to 
date, but following review, the Secretary of the Interior's Advisory 
Board recommended that the Park seek legislation to enforce the winter 
closure. This request for regulation will be submitted in the near 
future. 

One of the main factors contributing to the decision and 
acceptance of this winter closure is the extremely low demand for this 
type of visitor experience on Isle Royale, and the limited capacity 
of the Island to meet any demand at all. The area is remote; access 
has to be by ski-equipped aircraft; winter weather is usually poor; 
and there are several other areas in the region that are more accessible 
and yet offer similar skiing/snowshoeing and winter camping conditions 
and terrain. There have been less than a dozen inquiries per year since 
the 1975 closure. 

Trail Development. The impact of the hiking trails on wolf distribu
tion has been discussed in this paper. Even relatively minor trail 
relocation proposals are routinely discussed with the researchers 
before decisions are made. In one recent instance, long-standing 
plans for a major new trail along the south shore of the Island were 
abandoned upon the advice received. 

Interpretive Programs. The wolf/moose researchers actively partici
pate in the Park's interpretive program. In addition to required 
research reports, slides of research activities and slides of wolf 
and moose activities are furnished to the Park on a yearly basis. The 
researchers participate in the training of all seasonal Rangers and 
Interpretive personnel as well as in presenting special interpretive 
programs as requested. 



CONCLUSIONS 

Isle Royale wolves represent a unique resource commanding an 
unusual amount of attention from scientists and the general public 
alike. A principal objective of National Park management in this 
case is to insulate the Island and its wolf and moose populations 
from significant human influence. Recognizing that "knowledge is 
limited and institutions imperfect" (Holt and Talbot 1978:15), Park 
management has intentionally adopted a very conservative attitude 
toward any activity that might compromise its goal of maintaining 
an undisturbed wolf population. 

Since wildlife is often more sensitive to environmental 
disruption than people, various wildlife species have served as 
indicators of environmental quality. An important management goal 
for Isle Royale is to preserve its wilderness character. Since 
the Island's wolf population is sensitive to human disturbance, 
wolves serve as a wilderness indicator species. By preserving a 
wolf population in a relatively undisturbed condition, the National 
Park Service is safeguarding not only an important component of 
this ecosystem, but also wilderness qualities perceived by visitors 
and cherished by a host of other people. In the words of Durward 
Allen (1979:413): "the moose and wolf need no one to lead them ... 
but only a place to be left alone." 



Table 1. Location of Isle Royale wolf homesites in relation to human 
activity. 

Distance from park 
trail or established 
human activity 

0 -0.8 km 
0.8-1.6 km 
1.6-2.4 km 
2.4-3.2'km 
3.2-4.0 km 

Distribution of 
Island area (541 km2) 

56? 
26? 
12? 
5? 
1? 

Distribution of 
wolf homesites (n=40) 

18? 
45? 
30? 
8? 
--
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