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"Probably no
society has been s
deeply alienated &

ours from the

community of

Personnel and Logistics

In summer 1995 Rolf Peterson directed ground-based
Meld work, aided by David P Bach. Cynthia D Carter. Leah M
Cayo. Thomas D. Drummer. Andrew ) Henriksen. Menna
lones. Carolyn C Peterson. Jeremy D Peterson. Trevor S.
Peterson. Matthew Starr. Eric Trott. Thomas A Waite. lohn A
Vucetich. loseph R Zanon. Field work continued from May 12
through August 23.

In 1996 the annual winter study extended from lanuary

nature,
has viewed the natural world from a greater distance of mind, has lapsed into a murkier
comprehension afs connections with the sustaining environm&atcausef this,
we have great difficulty understanding our rootedness to earth, our affinities with nonhuman life."

Richard K. Nelson

12 to February 29 Peterson and pilot Don Glaser participated
in the entire study, assisted in the field by volunteers
Cynthia D. Carter. Ann Mayo, and Darcy R Rutkowski, and
the following personnel from Isle Royale National Parkd
William | Coponen. Larry A Kangas. lack G. Oelfke. David C.
Soleim. and Robert K. Whaleyd and Brian Kenner from
Pictured Rocks National Lakeshore.



Summary

The past year was one of dramatic change at Isle
Royale, with wolves increasing to their highest level in
over a decade while the moose population crashed from
lack of food, a condition exacerbated by winter ticks and
severe winter weather. The wolf population rose to 22
individuals (Fig. 1), including seven pups distributed in
all three territorial packs. Estimated moose numbers, on
the other hand, declined to less than 1.200. compared to
over 2.400 last year.

Wolves increased as mortality remained low and repro-
duction was high. Notably, the first litter of pups born to
wolves of the next generation was of normal size, with
four pups surviving into winter. Three pups survived in
the other two territorial packs. Wolf age structure is now
dominated by young wolves with high expected survival
rates and reproductive potential; all 15 animals alive in
March 1995 (one wolf was added to the 1995 count) sur-
vived until March 1996. This year marked a significant
step toward recovery of the wolf population from a
chronic decline that began in 1981, approximately the
time of inadvertent human-caused introduction of canine

parvovirus. Reproductive performance of the next gener-
ation of wolves will provide a test of the consequences of
inbreeding in this population, known to have lost genetic
variability because of geographic isolation

The moose population seemed to be hit by every possi-
ble calamity during the past year. Low calf survival and
retarded body growth in calves were evident in summer
1995, and high loads of winter ticks were already causing
hair loss in early lanuary. 1996. Deep snow then aggra-
vated a severe shortage of winter forage, and the com-
bined impact of these conditions led to the highest
moose mortality rate of the past 38 winters. Significant
causes of death in winter were wolf predation. starvation.
and falling over cliffs while foraging. Because of poor calf
production and survival, plus an increasingly old age
structure, the moose population should continue to
decline from the historic high level recorded in 1995.
These findings indicate that the limits of moose food sup-
ply at Isle Royale were reached when moose numbered
2,000-2.500 animals, or four or five per square kilometer
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Figure 1. WoKand moose fluctuations. Isle Royale National Park. 1959-1996. Moose population estimates during 1959-1982 were based on
population reconstruction from recoveries of dead moose, whereas estimates from 1983-1996 are based on aerial surveys



The Wolf Population

FV@sise P A0S -

Figure 2. Wol( pack territories and moose carcasses (wolf-kills and otherwise) during the 1996 winter study

In 1996 the wolf population was organized as follows surviving pups brought pack size up from three to eight
(Fig 2): wolves The eighth wolf, a male that was challenging the alpha
male, dispersed in mid-)anuary and probably paired with a
Cast Pack Il .........cevvvvvvvvveveinininnnnnns 4 female elsewhere, and thereafter the Middle Pack remained at
Middle Pack Il............. 7 (initially 8) seven (four pups, two adult males, and one adult female) for
West Pack Il .......cccceeiviieeiniiiiees 3 most of the 1996 winter study The alpha wolves in this pack
eXtra duoS........ceevvviriveenie e 6 are only two years old. and the pack has obvious growth
SINGIES ..veviiiie e 2 potential Although its usual territory has relatively few
1995 total ...ocvvveeviieeeeiiiee e 22 moose, in 1996 the Middle Pack successfully expanded
toward the west, into areas usually occupied by the West
The Middle Pack provided most of the increase, as four Pack

Alpha male410in the East Pack broke an infrared beam and tripped amtomatic camera while walking on a moose trail in sumni&95
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Figure 3. A single pup was present in the West pack in 1996. the first since 1988.

For the first time since 1988. the West Pack brought one
pup through to winter (Fig 3). The pup tried valiantly, and with
some success, to rally its aging parents in play, the father, a
radiocollared male (430), was born in 1989. and the mother is
probably over 10 years old

The East Pack, led by an alpha male (410) that is probably
at least 10 years old and a two-year-old female, produced two
surviving pups in the female's first litter. This pack's territory,
stable for many years, contains the highest wintertime
concentrations of moose on the island

In 1996 there were three additional pairs of wolves present;
all may be male-female pairs Two of these pairs were located
within West Pack territory and the third duo occupied East
Pack range Prominent scent-marking was observed in two of
these pairs in areas where they did not encounter the resident
packs Together with two sin-

gle wolves in 1996. the presence of these pairs ensures that,
over the short term, there are ample adult males and females
to fill normal territorial vacancies

Wolves encountered a surplus of food during the 1996
winter study Hunting packs consistently killed a moose within
12 hours, usually during their first night of effort. and there were
many other moose dying of starvation or accidents. Moose
calves were highly vulnerable to all sources of mortality, and
they were readily targeted because of weakened condition plus
deep snow or surface crusts During lanuary wolf food supply
was derived mostly from Kkills, but in February wolves
consumed more carcasses of moose dying from other causes
(Fig 4)

Wolves were responsible for about half of the moose
mortality recorded in winter. Kill rate by wolves, about 0.6
moose/day. was the highest observed since 1979.

Figure 4. Pllot Don Claser collects bones from carcass of moose that fell off the steep north shore of Isle Royale Most such car-
casses were partially consumed by wolves
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During lanuary and February deep, soft snow made move-
ment through the island interior very difficult for wolves. and
they restricted their movements to shorelines where there
was ample ice (Fig 5). All three packs began to move
through interior areas after snow density increased in mid-
February A strong surlace snow crust that formed alter rain
on 23 February supported walking wolves under most
conditions (Fig. 6). but running wolves often broke through
Hardness of this crust measured 2,300 g/cm* (SE<130g/cm”)

Wolves were unable to chase moose for long distances
when the snow was deep and soft, early in the study period
Nevertheless, they were readily able to hunt
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Figure 5. Middle Pack found travel easy on shoreline ice early in winter, when deep, soft snow reduced wolf travel in the interior

moose along the island's shoreline We observed wolves
approach or test moose nine times in 1996, two of these
resulted in kills.

Almost 60% of the dead moose examined in winter were
calves, and wolves usually fed only once on these small-
bodied prey before moving on. Kills were typically
underutilized by wolves but heavily used by scavenging loxes.
ravens, and bald eagles During warm temperatures in late
February wolves frequently dug out carcasses of moose that
had died earlier of starvation.

Courtship behavior was most obvious in the Middle Pack,
where the alpha female led the pack on long travels during
several days of estrous On February 25 the alpha

Figure 6. East Pack wolves walked easily on a surface snow crust that formed alter rain in late February.
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sFigure 7 The alpha pair in the Middle Pack
mated on February 25. 1996. scrutinized by
he beta male

‘missed in the 1995 count, based on
996 data on pup and total
umbers, so last year's wolf
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population estimate was raised from 16 to 17.

., The wolf population in 1996 was higher than
%at any time since 1985 and, for the first time
since 1987. all territorial packs produced
surviving pups The continued performance of the wolf
population over the next few years should shed light on the
significance of inbreeding in this isolated population (see
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pair was observed mating (Fig. 7) sidebar on page 8) Wolf lood supply |[moose over 10 years old
The Middle Pack was led by an alpha male and female that (Fig 9)|. reached a low point in 1991 and should increase
were both two years old. The alpha male was born in the through the current decade.

Middle Pack and succeeded his father, who died of old
age/malnutrition in lanuary 1994 The alpha female very likely
came from the adjacent East Pack. The West Pack and East
Pack each retained one elderly alpha wolf that survived
disease and malnutrition in the 1980s. Fully 19 of the 22
wolves alive in 1996 were born after 1991. especially 1993
and 1995. so the wolf population is young.

Seven pups were included in the 1996 total ol 22 wolves
Mortality rate over the 12 months since January 1995 was
only 12% (Fig. 8) One wolf was evidently
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