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Ecological Studies 

of Wolves on 
Isle Royale 

 

"Animals are far more fundamental to our thinking than we supposed. They are not just a part of 

the fabric of thought; they are pari of the loom."... Peter Steinhart 

Personnel and Logistics 
In late April and early May 1994 veterinarian Mark 

lohnson (Yellowstone National Park) and David C. Soleim 

(Isle Royale National Park) assisted Rolf Peterson in wolf 

live-capture efforts. In summer 1994 Peterson directed 

ground-based field work, aided by David P. Bach. 

Nicholas A. DeCovich. Kathy M. and Jeffrey ). Holt. Brian 

E. McLaren. Carolyn C. Peterson, leremy D. Peterson. 

Trevor S. Peterson, Douglas W. Smith, John A. Vucetich. 

and loseph R. Zanon. Radio-collared wolves were tracked 

in summer with air  support from Superior National Forest 

and Voyageurs National Park. 
In 1995 the annual winter study extended from lanuary 

15 until February 28. Peterson and pilot Don Glaser par-

ticipated in the entire study, assisted by: graduate students 

Brian E. McLaren and Mary L. Hindelang. volun teers 

Edith N. Greene. Cynthia D. Carter and Elise |. Lawson; 

and the following personnel from Isle Royale National 

ParkðWilliam  1. Coponen. David C. Soleim. Jack G. 

Oelfke. and Robert K. Whaley. 
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Summary 
In 1994-1995 the wolf population at Isle Royale 

remained stable, with 16 animals counted in lanuary 
1995. while the moose population increased to an esti-
mated 2.400 animals (Fig. I). Annual wolf mortality (18%) 
was near the long-term average and reproduction fell 
back to the low level prevalent since the late 1980s. The 
wolf population is in an important transition as one gen-
eration is replaced by the next. After the 1995 winter 
study there remained only one wolf (a male) that had 
ever reproduced, yet there were 11 wolves less than four 
years old with ample numbers of males and females 
ready to assume alpha positions which permit reproduc-
tion. In the past year (lanuary 1994 to lanuary 1995) two 
aging alpha wolves died and another established alpha 
wolf perished during the 1995 study. Only one of the three 
territorial packs reproduced, yielding two surviving pups. 

Isle Royale is now free of important wolf diseases and 
wolf food supply (old moose) will increase steadily during 
the 1990s. We hope to resolve questions about the impact 
of genetic isolation on reproduction by monitoring the next 
generation. If the next generation of wolves reproduces at 

rates similar to the last, then genetic decay will probably 
remain the only reasonable explanation for low reproduc-
tion which is preventing expansion of wolf numbers. 

Growth of the moose population was furthered by 
"easy winters" during the past two years. There was little 
starvation mortality in.spring 1994 and little is expected 
in 1995. During the 1995 winter study we recorded a few 
moose deaths from malnutrition and accidents, but wolf 
predation was responsible for almost 90% of the moose 
mortality we recorded. 

The wolf decline of the 1980s and 1990s revealed the 
importance of wolf predation in the dynamics of the Isle 
Royale "food chain". Released from top-down control by 
wolves, moose have now increased to historic high levels. 
Meanw.hile. tree-ring studies of forest trees heavily 
browsed by moose have revealed that tree growth in the 
regenerating forest declined in concert with the moose 
increase. The ecological significance of top carnivores in 
terrestrial food chains has probably been underestimated 
because they have been extirpated or reduced in number 
by human actions. 
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Figure 1. Wolf and moose fluctuations. Isle Royale National Park. 1959-1995.  Moose population estimates during 1959-1981 are 
based on population reconstruction from recoveries of dead moose, whereas estimates from 1982-1995 are based on aerial surveys. 
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The Wolf Population 
 

Figure 2. Wolf pack territories and moose carcasses during the 1995 winter study. West Pack II |WPII) was just an alpha pair, the Mid-

dle Pack II (MPII) had three wolves, and the East Pack 111 (EPIll) contained six wolves. 

In 1995 the wolf population was organized as follows 

(Fig 2): 

East Pack III ........................ 6 

Middle Pack 11 ..................... 3 

West Pack II ........................ 2 

1071 duo ............................ 2 

singles ............................... 3 

1994 total ......................... 16 

The Middle Pack had two yearling wolves in alpha posi- 

tions, the first breeding pair from the next generation. 
They were observed mating on February 22 after a month 
of courtship behavior. On February 21 vaginal bleeding 
(indicating estrous) was exhibited by the old alpha 
female in the West Pack II and a new alpha female in the 
East Pack. 

Two yearling wolves in the Middle Pack (orphaned by 

the death of their parents when they were nine months 

old) were live-captured and radiocollared in spring 1994. 

and one of these died in February 1995. One of two addi-

tional radiocollared alpha males (wolf 430, West Pack II) 

 
Male 490 became an alpha wolf as a yearling and here was busy inspecting scent posts in domain of the Middle Pack. 
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Figure 3. With low losses to wolf predation. moose mortality in winter has been constant or increasing only slowly in recent years. 

ceased transmitting at the end of the 1995 winter study, 
leaving two radiocollared individuals in the population 
(alpha males in the East Pack III and in the Middle Pack II). 

Thirteen wolves have been radiocollared on Isle Royale 
since 1988. Causes of death have now been determined 
for seven of these wolves. Two were killed by wolves, 
three died of "old age", and two probably died accidently. 
No diseases have been implicated in any wolf mortalities. 
and evidence of canine parvovirus (CPV) disappeared 
after 1988. Yet there is strong circumstantial evidence 
that CPV caused the wolf crash in 1980-1982 and proba-
bly contributed to chronic high mortality in 1982-1988. 
There is growing evidence that CPV is a significant factor 
in the dynamics of mainland populations of wolves and 
coyotes. 

Wolf kill rate, indicated by moose mortality, was 

among the highest observed in 15 years, but still only 
half of the maximal rates of the mid-1970s (Fig. 3). 
Almost 40% of the wolf-killed moose were calves, near 
the long-term average. During observations in 1995 
wolves succeeded in killing two of 24 moose that were 
tested. One yearling male was killed after being chased 
several miles (in two separate bouts) by two wolves in 
the West Pack. 

Annual mortality for Isle Royale wolves in the past year 
was 18%. also near the long-term average level (Fig. 4). 
The three deaths recorded from lanuary 1994 to lanuary 
1995 included the alpha male and female of the Middle 
Pack II. who both died of "old age" during the 1994 winter 
study. The third wolf that died in the past year was 
young. <4 yrs old. one of 8 animals born into the East 
Pack 111 since 1991. 
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year, wolf annual mortality and reproductive success were both relatively low and wolf numbers changed little. 
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In early May 1994. al the age of 

one year, female 1071 was 

radiocoUared and evaluated for 

nutritional condition, genetic 

characteristics, and exposure to 

any diseases. 

Two additional wolves died during the 1995 winter study, a 

yearling female from Middle Pack (wolf 1071) and the elderly 

alpha female (wolf 450) from the East Pack. The young 

female was killed when she trespassed into East Pack range, 

and the East Pack alpha female then disappeared and is 

presumed dead, probably a victim of old age and the violence 

of her encounter with the Middle Pack female (see page 9). 

As the "old guard" alpha wolves in three packs slowly 

succumb to old age they are being replaced by the next 

generation. Largely on the strength of the eight pups from two 

packs that survived in the 1993 cohort, there is a strong 

underclass of young wolves looking for opportu- 

nities to advance. At the end of the 1995 winter study there 

remained 11 wolves that were less than four years old; this 

group included three males, four females, and four wolves of 

unknown sex. Barring catastrophes, there should be ample 

wolves of both sexes to fill vacancies as they appear 

Last year it was reported how four pups in the Middle Pack 

were orphaned at the age of nine months when their parents 

both died of starvation caused by extreme tooth wear and 

advanced age. In late April we located at least three, and 

probably all four, of the orphans still together in Middle Pack 

range. They were scavenging the carcass of a yearling moose 

that died of malnutrition. At that time two 

i    \.f      \.Xf;-?~'  ,V", Å  ƴ-   "ƴ' 

Female 1071 was killed and partially eaten by wolves in the Exist Pack in February 1995. 
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Figure 5. Yearling female 1071. born in Middle Pack, explored East Pack territory at least twice in summer 1994. This photo of her 
was taken in luly by an automatic camera on a moose trail in East Pack territory. 

of these wolves were radiocollared and during the summer 
of 1994 we found that they usually remained within tradi-
tional Middle Pack range. A visitor reported finding a wolf-
killed moose calf in Middle Pack territory in August, the 
first evidence that the "orphans" had been able to kill 
moose. By that time the radiocollared female yearling had 
made occasional forays into East Pack territory, where she 
scavenged the carcass of a moose that died of malnutrition 
(Fig. 5). In January 1995 the Middle Pack yearlings were 
found, together with dispersing wolves from the East Pack. 
in two small groups in Middle Pack territory, and both 
groups were regularly killing moose. 

In the past year the age at death was estimated (by 
M.S. student Carol Waite) for 31 Isle Royale wolves repre-
sented in the accumulated skull collection from the past 
36 years. Mean survival was about 6 years and the oldest 
wolf was 11 years old. Female 450 was estimated to be 11 
to 15 years old when she died in 1995, but she remained 
unrecovered. L. D. Mech reported that wolves in Min-
nesota have been known to live at least 13 years. 

In the late 1970s, balsam fir emerged prominently in 
the forest understory at the east end of Isle Royale. Nat-
ural succession will slowly transform this forest from 
birch and aspen to spruce and fir. In order to investigate 
relationships between emergence of fir and moose (and 
wolf) population density, tree-ring width in balsam fir 
was recently studied by Ph.D. student Brian McLaren. Fir 
trees exhibited enhanced growth when moose were at 
low levels and wolves were numerous. It was clear from 
this study that wolves have indirectly determined forest 
growth patterns through their direct effects on moose 
abundance (Fig. 6). 

I960    65      70      75      80      85    1990 

-ið
iðr-r-

"" 

Flgure 
6. Long-
term 

fluctuations in levels of wolves, moose and growth of balsam fir at 
Isle Royale suggest top-down control of this community by wolf 
predation. Trends in the wolf population (usually dictated by the 
number of old moose) were followed by opposite trends in moose 
numbers, which induced changes in regenerating fir trees (an 
important winter forage of moose). Fir growth was little-affected 
by weather (actual evapotranspiration, or AET) These data 
appeared in Science 266:1555-1558. December 2. 1994. 
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West Pack alpha male 430 was born in 1989 in the East Pack, then moved to the other end of the island in 1993 and assumed the alpha male position in the two-

member West Pack after the death oj the incumbent. In this view in \anuary 1995, he displayed an unusual view of his incisors as he had lost a portion oj his upper 

lip. 
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Typical use o/a moose carcass by ls/e Royale wolves in 1995ðthorough but not extremeðindicates ample prey availability. 
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