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Ecological Studies
of

Wolves on Isle Royale

“When you look into the eyes of a deer, you see a mirror. When you look into the eyes of a wolf,
you see intelligence. 1t is a haunting look . . . one that you will never forget.” . . . Ron Parker

Personnel and Logistics

In summer 1993 Rolf Peterson directed ground-based
field work, aided by David P. Bach, Christopher J. Fink,
Marco Heurich, Timothy G. Laske, Brian E. McLaren, Car-
olyn C. Peterson, Jeremy D. Peterson, Douglas W. Smith,
John A. Vucetich, and Joseph R. Zanon. Radio-collared
wolves were tracked with air support from Isle Royale
Seaplane Service and Superior National Forest.

In 1994 the annual winter study extended from January

T g

11 until March 1. Peterson and pilot Don Glaser partici-
pated in the entire study, assisted by graduate students
Brian E. McLaren and Mary L. Hindelang, and the follow-
ing personnel from Isle Royale National Park and the
National Park Service: Jack G. Oelfke, Ronald Hiebert,
Robert K. Whaley, David C. Soleim, Elizabeth ]. Amberg,
Norman T. Lindsay, Eric Gdula, Larry A. Kangas.



Summary

In 1993-1994 wolf and moose populations at Isle
Royale both increased (Fig. 1). Building on improved
reproduction in 1993, wolf numbers reached 17 in January
1994, their highest level since 1987. Mortality also
increased, with four wolves dying since the 1993 count
and two additional deaths during the 1994 study. In the
past year three wolves were recovered dead, and all were
emaciated with heavily worn teeth. Two of the three ter-
ritorial packs reproduced, each raising 4 pups. The pups
in one pack were orphaned in winter 1994 when both par-
ents died. Most of the surviving wolves (11 of 15) in
March 1994 were young—three years old or less. This
younger generation contains both males and females,
which will help secure the short-term future of the wolf
population.

Improved reproduction in the wolf population calls
into question the hypothesis that poor reproduction in

this small population was caused by inbreeding. Wolf
food supply (old moose) began increasing in the early
1990s, and wolves may now finally be responding to
improved food supply, in spite of genetic losses. The
outcome of the next few years should help resolve this
important question.

The 1993 moose calf crop was larger than average, and
the moose population continues to slowly grow. Mortal-
ity during the 1994 study included some losses to acci-
dents and malnutrition, but wolves killed 70% of the
moose recovered in winter. Winter ticks were not abun-
dant in 1994, and the moose population will probably
continue to grow until it is stopped by increased wolf
predation, ticks, or winterkill. The previous moose
increase (in the early 1970s) was evidently held in check
by wolf predation.
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Figure 1. Wolf and moose fluctuations, Isle Royale National Park, 1959-1994. Moose population estimates during 1959-1981 are based on population
reconstruction from recoveries of dead moose, whereas estimates from 1982-1994 are based on aerial surveys.
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Figure 2. Wolf pack territories and moose carcasses during the 1994 winter study. West Pack 1l (WPII) was just an alpha pair, but the Middle Pack II

(MPII) and East Pack I11 (EPIII) contained six and nine wolves, respectively.

In 1994 the wolf population was organized as follows
(Fig. 2):

East Pack Hl...coooovvieieeiiee 9
Middle Pack Il .....cooooveviiiiiiii 6
West Pack 1l .....coooovviiiiiii 2
1994 total ..o 17

Two of the five radiocollared wolves present a year ago
(males 420 and 470) died between the 1993 and 1994
studies, and male 550 died in January 1994. Female 450's

A Middle Pack pup with a full belly evaluates a raven that is recycling wolf scats.

transmitter expired but she was alive and identifiable,
and her mate (male 410) was collared in spring 1994,
Only two wolves (males 410 and 430) wore functioning
radiocollars early in 1994,

Eleven wolves were radiocollared on Isle Royale in
1988-1993. Five of these were recovered dead, and causes
of mortality were determined. One was killed by wolves,
two starved to death with extremely worn teeth, one was
injured and died weeks later, perhaps after an injury by
moose, and one fell through the ice of Lake Superior. The




Figure 3. Wolf 420, alpha male of the West Pack, was only a skeleton when recovered in August 1993. Overgrown claws indicated a lingering death,
perhaps after injury by a moose.

latter wolf (female 670) disappeared suddenly in February
1991 as she traversed the island and explored unfamiliar
areas. A hiker found her carcass washed ashore, still hide-
covered, in May 1993, after more than two years of sub-
mersion in Lake Superior! No diseases have been impli-
cated in any wolf mortalities, and evidence of canine
parvovirus disappeared after 1988.

Only three elderly female wolves were known to exist in
1993, and one of these died in February 1994. Improved
reproduction has now reduced the risk of extinction from
random loss of one sex, although we know the sex of only
four (three males and one female) of the 11 young wolves
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now alive.

Male 430, at four years of age, dispersed from the East
Pack in the spring of 1993 and took up residence within
West Pack territory. We were surprised to find him in the
company of the West Pack alpha male (420), who was
quite sedentary in early summer—we supposed they were
near young pups, and we were encouraged by the possi-
bility of reproduction in this group. In July, however, the
alpha male died, and we then learned that his immobility
was caused not by doting behavior near pups, but by his
impending death (Fig. 3). Male 430, who apparently
sensed a future opening for himself, remained in West
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Figure 4. As moose numbers have grown in recent years, moose mortality in winter has been relatively constant.



Middle Pack on a moose kill. The alpha male had just died of old age/malnutrition, and the alpha female (left upper) would succumb two weeks later.

Pack territory and became the alpha male in this pack of
two in 1994. He courted the alpha female of long-stand-
ing, who appeared to accept this newcomer, and they
were one of only two possible breeding pairs in 1994.

In 1994 predation rates changed little from previous
years (Fig. 4). Because of extreme cold, remains of wolf-
killed moose quickly froze, and full utilization of many
carcasses was not accomplished until a late February
thaw. In fact, for many weeks the West Pack bypassed an
intact carcass of a moose that died accidentally, but with
the thaw the wolves returned and ate this moose in its
entirety.

50 — '
z )
:ig L Mortality s :E
< 40 — E
=}
s | =

30 - 7))
E 10 o
s =
a; 20 S
o o
y— N ‘ — 3 s
g 10 oll" ! 0
= Recruitment l\ E

| -

é \\ // T =

0 | | | | | | D™ | | ] 0 2:

In reviewing the dynamics of Isle Royale wolves during
the past decade, there is strong circumstantial evidence
that canine parvovirus, a virulent disease of dogs that
first appeared worldwide in 1977, probably arrived on Isle
Royale in 1979-1981. The unusually high mortality in
1981 and 1982, together with the loss of all pups in 1981,
could be attributed to the arrival of parvovirus on Isle
Royale. High mortality from unknown cause(s) continued
until 1988, but then ceased at the same time that par-
vovirus disappeared from the island (Fig. 5).

In the 1980s the wolf population failed to follow trends
in its primary prey, the old-age segment of the moose
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Figure 5. Wolf annual mortality and reproductive success both increased in 1994.




East Pack gathers next to the Merritt Lane dock at sunset to begin traveling. Because Isle Royale is closed to visitors in winters, wolves gain access to the entire

island.

population (Fig. 6). They were limited by high mortality
until 1988, and thereafter by poor reproduction. After
parvovirus disappeared there were no known diseases of
concern and food seemed ample for the needs of the
wolves, so genetic losses in this isolated, inbred popula-
tion seemed to be the most reasonable cause of repro-
ductive failure.

Of course, the turnaround in reproduction in two of the

three packs in 1993 calls into question the genetic
hypothesis. Much attention will be focused on this issue
in the next few years, when a new generation of wolves
will take over pack leadership and reproduction.
Improved performance in 1993 increased scientific uncer-
tainty about the cause of recent reproductive failure, but
it also helped ensure that there will be another genera-
tion of wolves on Isle Royale to help reveal answers.
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Figure 6. After a decade of unexpectedly low numbers, wolves (lower line) may be starting to catch up with their food supply, moose over 10 years old

(upper line).



The Moose Population
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Figure 7. Moose calf abundance (at approximately six months of age) on Isle Royale, as a proportion of the total population. These are single best
estimates, the mean of all available counts for each cohort (summer ground observations and aerial counts in autumn and winter).

In spite of high density and scarce winter forage,
moose calf abundance was slightly above average in
1993. Based on summer ground counts and the winter
census, calves comprised 14% of the moose population,
slightly above average (Fig. 7). This should more than off-
set current mortality, allowing the moose population to
continue to expand.

An aerial census of the moose population was con-
ducted in February, 1994, by means of intensive counts of
small plots totaling 15% of the island area (Fig. 8). On
these plots 252 moose were counted, and we estimated
75% of the moose on the plots were seen. The resulting
population estimate was 1,770 moose, with a 95% confi-
dence interval of +/- 370. Although this is slightly lower

than last year's estimate of 1,880 moose, the drop in esti-
mates is probably due to random error.

Isle Royale moose have been increasing steadily since
the early 1980s, except for a brief decline associated with
winter ticks in 1989. This upward trend will probably con-
tinue until mortality increases from wolf predation,
another outbreak of ticks, or a late winter dieoff from
malnutrition. Weather patterns might well dictate the
short-term outcome.

Even with the reduced wolf population, predation is

.still the only important cause of death for Isle Royale

moose. Of 24 dead moose examined in winter 1994, 17
were killed by wolves, two died of malnutrition, and one
died after lodging its foot between two birch trees. In a
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Figure 8. Moose distribution on Isle Royale during the aerial census in February 1994.




G i i Z i i

Figure 9. This moose calf fell 20 meters to its death off an icy north shore cliff at Isle Royale, the fourth to do so in a 10-day period in February 1994.



s

Figure 10. A moose calf survived a fall onto an ice ledge (left), and was marooned for a day (right) before successfully completing its descent to the

ice below.

single 10-day period, four moose died after they fell off
the steep north shore of the island onto the ice of Lake
Superior (Fig. 9). We observed two other moose that sur-
vived similar accidents (Fig. 10).

Fat content in bone marrow of moose recovered in win-
ter has declined in recent years (Fig. 11), coincident with
the rise in the moose population. Likewise, there has
been a slow decline in the urea content of moose urine in
winter, a reflection of reduced protein intake.

Highest concentrations of moose in winter were found
in regenerating fir stands at the eastern end of Isle
Royale, in century-old, post-fire forests. Moose habitats
at the western end of the island tend to be much older,

but concentrations of moose also occurred in the
youngest forests there. For example, Beaver Island, near
our Windigo base camp at the west end, was cleared a
century ago to allow residents to view approaching ships.
It now supports thick stands of regenerating fir, and
attracted 20-25 moose, or about 40 moose/km?, through-
out the winter study in 1994 (Fig. 12). We collected a cow
and calf from the island in February, and their body
weights were the lightest recorded at Isle Royale—293 kg
for the cow and 136 kg for her calf. Bone marrow fat con-
tent was <30% for both moose, indicating that their fat
reserves were almost completely depleted.
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Figure 11. Long-term trends in moose bone marrow fat. Data for calves (which best reflect current conditions) represent mean levels, whereas adult

data is the proportion with >70% marrow fat.
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Figure 12. A group of moose invades a stand of regenerating balsam fir on Beaver Island, where moose density was 40 per square kilometer in Febru-
ary 1994.
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Earthwatch volunteers Neeraj Tayal and Michael Thomas examine two bulls that died together in the 1992 rutting season.
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Other Wildlife

this fish may be an important food source for otters.

Red fox and snowshoe hare abundance (Figs. 13 and
14) were both low in 1994, after an eruption of hares in
the late 1980s. Without many hares to support them

Bald eagles and ospreys are slowly increasing at Isle
Royale after disappearing completely in the 1960s.

N

In

1993 the National Park Service recorded 5 active eagle

foxes have had to rely on scavenging the rather small

number of wolf-killed moose available.

probably fledging 8 young, along with 2 successful

nests,
osprey nests.

With little open water in winter 1994,

eagles were seen only twice during the winter study.

River otters have staged a remarkable recovery at Isle

Populations of lake

herring recovered dramatically in the early 1990s, and

Royale in the last decade (Fig. 15).

Marten were reportedly extirpated from Isle Royale
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Figure 13. Relative abundance of red foxes from aircraft observations, 1972
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Figure 14. Snowshoe hares on Isle Royale have declined to very low levels after a population irruption in the late 1980s. Index is the number seen per

100 km hiked in summer.
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Figure 15. Otter sign (tracks and slides) in winter has increased dramatically in the past decade.

early in the 20th century, as in most of the Midwest U.S.
Marten-like tracks were observed near Windigo in winter,
1991 and 1992, and a photo of a suspected marten was
taken by a visitor in 1993 (Fig. 16).

Figure 16. Park visitor Thomas E. Rogers (Sheboygan, WI) snapped this
photo of a suspected marten near Little Todd Harbor in summer 1994. If
they persist, another mammal species will be added to the Isle Royale
fauna (and thanks to Stanley Johns, President of the Upper Peninsula
Trappers Association, Baraga, M, for an expert opinion on this animal).

Weather, Snow and Ice Conditions

Record-low temperatures dominated the winter study
period, with daily minima < -20°C for all but 6 days dur-
ing the first month of the winter study (Fig. 17). By the
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end of January a firm ice bridge extended from Isle Royale
to mainland Ontario, and all of Lake Superior was frozen
for a brief period, on February 9-10. The ice bridge to the
mainland lasted throughout February, and was probably
intact for about a week after our departure on March 1.
No wolf movements over the ice were detected.

The weather was very dry during the 1994 winter study,
and average snow depths were maintained only because
of unusually cold weather (Fig. 18). A major thaw
occurred in late February, exposing much bare ground.
Lack of snow will probably alleviate the scarcity of browse
for moose in late winter.
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Figure 17. Snow depth (top) and temperature extremes during the 1994
winter study on Isle Royale.
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For the first time in 35 years, skis were removed and the research plane was mounted on wheels after a sudden thaw in late February 1994.
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The East Pack female works alone to bring down a moose calf
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