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"All over the planet we must decide, deliberately or casually, whether to kill the things that
formed us and that, | believe, still keep us alive. We are not gods by a long shot, but, by chance,
we live at a time when we can make godliketakiss" ... Charles Bowden

Personnel andLogistics

In summer 1992 Rolf Peterson directed grebaded field work, aided by Julita K.
Bakiera, Daniel J. Fehringer, Christian L. J. Fink, Mary L. Hindelang, Timothy G. | Bsiea E.
McLaren, Carolyn C. Peterson, Jeremy D. Peterson, and John A. Vucetich.cBlatied wolves
were tracked with air support from Isle Royale Seaplane Service.

In 1993 the annual winter study extended from January 14 until March 2. Peterson and
pilot Don Glaser participated in the entire study, assisted by graduate students Brian E. McLaren
and Mary L. Hindelang, and the following personnel from Isle Royale haltiBark: Robert K.
Whaley, David C. Soleim, Elizabeth J. Amberg, Stuart L. Croll, Larry A. Kangas, Norman T.
Lindsay, Theodore J. Hillmer, Jr., and Jack G. Oelfke.



Summary

In 19921993 moose continued to increase and the wolf populatioained
almost unchanged (Fig. 1). Only 13 wolves were present early in 1993, including two
pups in one pack. As only one wolf died in the past year, reproduction was sufficient to
maintain wolf numbers. The single reproducing pack increased to seven imembe
whereas the other two packs remained at two wolves each. Only one lone wolf survived
the recent winter. Between the 1992 and 1993 counts, one lone wolf died of unknown
causes, and after the 1993 count another lone wolf was killed by tmadamber West
Pack Il. Three females, one in each pack, were in breeding condition and courted by males
in 1993. Only one of these pairs has successfully raised young since 1988, however, and
population growth is limited by poor reproduction.

In the past 5 years wolkposure to canine parvovirus appears to have diminished;
there is no evidence that disease is contributing to low reproductive success on-Isle Roy
ale. Wolf food supply is now expanding rapidly, as large cohorts of moose born in the
early 1980's reach a merable age. Reduced genetic variability and a high degree of
relatedness among the wolves suggest that inbreeding depression has led to an unusually
low reproductive rate. New outbreaks of disease and total loss of females are now the
greatest immediatesks facing the wolf population.

The moose population continued to grow in the past year and is now at its highest
level in almost 60 years. Coincident with a late spring in 1992 was notable mortality from
malnutrition, primarily among old adults and &aborn in 1991. Continued expansion of
the moose population appears likely.
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Figure 1. Wolf andnoose fluctuations, Isle Royale National Park, 22993. Moose population estimates
during 19591981 are based on population reconstruction from recoveries of dead moose, whereas estimates
from 19821993 are based on aerial surveys.




The Wolf Population

In 1993 the wolf population was orga
nized as follows:

450 Pack 7
550 Pack 2
West Pack I} 2
Loners- 2
1993 totall13

In 1993 five radiecollared wolves remained.

Female 450alpha female of the 450 Paclgrobably at

least nine years oldMale 430,born in 1989
in the 450 Pack, now the beta

male in this pack; Male 550,born in 1988 in
the West Packl, now alpha

male of the 550 Pair;Male 420, at least nine
years old, since 1987 the alpha

male of the West Pack II; Male 470,
probably at least nine years old, remained a

lone wolf in 1993 after the death of female 590,

his last companion (Fig. 2).

Five of six wolves that have recently
died were believed to have been females; leav
ing only three known females among 10
wolves of known sex. One pup and one year
ling are of unknown sex. During the 1993 win
ter study the West Pack Il killed one lone wolf,
probably a female born in 1989 at the east end
of the island. In the past yearamé wolf with
expired radiecollar, female 590, died of
unknown causes.

The only reproducing female wolf
(450) is estimated to be 1B years old. The
future of the wolf population will eventually
hinge on the reproductive performance of the
six "young" wolesd those less than 5 years
old. Five of these wolves originated in the 450
Pack, and at least four of the six are males. In
1993 an attempt will be made to leapture
and radiecollar additional young wolves for
subsequent monitoring (Fig. 3).

Wolf numbers were maintained
through low reproduction matched by equally
low mortality (Fig. 4). With the addition of 2

Figure 2. Aged male 470, who has outlived all the eligible and available females on Isle Royale. Even as g loae
associated with females during each breeding season until 1993, when he was the only lone wolf remaining.



Figure 3. The future of Isle Royale wolves will depend on these young wolves in the 450 Pack, 2 pups (rear) and a
yearling (foreground).

Wolf Retribution? ~

The behavior of wolves, compared to many other species, is rather welt under
stood, yet the unpredictability of wolves in the wild remains fascinating. At the end of the
1993 winter study, we were again reminded of thetdirof our ability to understand these
complex animals. On Feb. 26, in our last week of observations, the 550 Pair discovered in
their territory fresh tracks of the 450 Pack, which had trespassed 2 km into the Pair's territory
and then quickly returned tbeir own area. Such minor trespassing is fairly common, and we
considered it a minor matter. Two days later, however, we watched the Pair returning from
their own foray into the 450 Pack's territory. The Pair was traveling as fast as possible, which
was dfficult for two reasond the snow was chest deep, and the wolves' sides were distended
from a recent gorging. Frequent scamrking and quick ovethe-shoulder glances indicated
their agitation. Finally, 10 km into their own territory, they flopped ohwrtsides and slept,
motionless, for the rest of the day. Backtracking these wolves, we were surprised to find that
they had not only trespassed a distance of 15 km but had also killed a moose in the center of
the 450 Pack's territory. This was the maghigicant trespass we had seen in more than a
decade on Isle Royale. The behavior was unusual for the Pair, which had appeared almost
lethargic during the previous six weeks. (They had had no trouble killing moose and had
remained for two weeks at eachra@ss.) Why, all of a sudden, were they so quick to respond
to the actions of their neighbors, if indeed that is a correct interpretation? This was the last
flight of our winter study, and the 450 Pack would not become aware of their neighbers' tres
pass util after our departure. We could only guess whether both parties in this territoral con
test would now consider the matter "a draw".
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pups, the 450 Pack increased to seven mertrace of this aged wolf was found during the
bers, while the other two territorial packs eacl1993 winter study, and her frequent compan
contained only a pair of wolves. West Pack |ion, male 470, remained alone throughout the
alpha male 420 was quite sedentary at one si1993 breeding season.

in June, and last September a visitor observe One of the 13 wolves counted in 1993
a pupsized canid nearby, but if a pup was bortwas killed by the West Pack Il in February.
it did not survive to winter. The victim a threeyearold lone wolf, had
a dispersed from the 450 Pack at the east end of
oS wp 5 Isle Royale two years ago. Bone marrow of this
3 ol 1% 8 wolf was partially fat depleted (34% fat) (Fig.
c i 5). Just after we discovered the dead wolf, the
» 1w West Pack Il alpha female emkad on an
W 9_3 unusually extensive solo patrol of her territory,
1 g and from this we surmised that she had killed
w E the lone wolf, presumably another female.
w . Z In 1993 the wolf population was orga
198! 19M 1983 100 197 198S 1999 1990 1991 1992 1993 nized into three territoria| packs (F|g 6) F0|
Figure 4. Wolf annual mortality and reproductive-suc  lowing a minor trespasby the 450 Pack, the
cess on Isle Royale, 198393. 550 Pair traveled far into 450 Pack territory

and killed a moose (see page 5); there was lit
Mortality between the 1992 and 1993tle reason to attribute this spatial overlap to
counts was limited to female 590, a lone wolfood shortage.
whose radiecollar expired early i1992. No

Figure 5.0nly a few bones remained from a wolf killed by the West Pack Il in February 1993. Foxes were probably
responsible for the complete scavenging.



Predation rates for all three packs werelow. Reproduction musimprove, however, if
similar to those of previous years (Fig. 7), ancthe wolf population is to recover. Current
wolf utilization of their kills was moderate assessment of three possible explanations for
(most kills were abandoned with skeleton-dis the wolf decline follows.
articulated but lower legs intact).

Alpha females in all three packs were
in synchronous estrous during the third week
of February, indicated by vaginal bleeding and
clos tending by alpha males. Mating was thus
likely in three pairs, although none was
observed. At the east end of the island, subor
dinate male 430 and the uncollared alpha male
both courted alpha female 450, but 430 was
rebuffed by the alpha female and sty dis
couraged by the alpha male (Fig. 8).

In the 1980's a chronic decline threat
ened the wolf population with extinction,
prompting more intensive research. The popu_
lation comprised 19 different wolves sincejoz o1
1988, and 12 of these remained alive inréha
1993. Ten of the 19 wolves have been-trag -
tured, bloogsampled for disease and genetic o
studies, and radioollared. High mortality 2
prior to 1988 clearly endangered the popula
tion, but since 1988 mortality has been very
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Figure 7. Moose mortality rate in 1993 was similar to
that seen in the 1980's.

450 PACK

Figure 6. Wolf pack territories and moose carcasses during the 1993 winter study. WPII (West Pack 1) and 550 Pack
were just alpha pairs (male and females), while the 450 Pack contained seven wolves.



The Moose Population portion that died frommalnutrition was
probably less than 5% of the total population.

An upward trend in the moog®mpula
tion continued in 1993 and exceeded levels
observed in the past 60 years. Although calf
production was low (Fig.10), probably because
of poor nutrition (Fig. 11), it was sufficient to
compensate for mortality. Continued growth in
moose numbers cdre expected.

An aerial census of moose was €on
ducted in February, 1993, by means of iater 3~ |- WYYY I Y YL ¥ '
sive counts of small plots totaling 20% of the
island area (Fig. 12). On these plots 342 moo: - s, |.
were counted, and we estimated 75% of thu'
moose on the plots were seéfhe resulting =,
estimate was 1,880, with a 95% confidenci;,
interval of +£ 320. This is the highest census
based estimate for Isle Royale moose eve
obtained (Fig. 13); moose were probably more Year of Bith

numerous in the late 1920's and early 1930"Figyre 10Moose calf abundance (at approximately six
but population gie then could only be crudely months of age) on Isle Royale, as a proportion of the
estimated from grounbased fieldwork. total population. These are single best estimates, the
Spring temperatures in 1992 were unusuall mean of all available counts for each cohort (summer
cold, and snowmelt was correspondingly late gr_ound observations and aerial counts in autumn and
In the course of spring and summer fieldwork Vinter)-
including 607 km offtrail hiking, we found 17 i
carcases of moose that died of malnutrition. | 4

the largest single cause of death. This was t
largest such dieff we have seen since the
early 1970's. Considering our level of sam ) A -
pling and the high moose population, the-pro co
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Figure 11. Longerm trends in moose bone marrow fat.
Data for calves (which best reflect current conditions)
represent mean levels, whereas adult data is the-propor
tion with <70% marrow fat.
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Figure 12. Moosdistribution on Isle Royale during the aerial census in February, 1993.
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Figure 14.Calf production in 1992 was very low, probably a response to resource shortage resulting from high popu
lation density.
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