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A Ten-Year History of the Demography and Productivity of an Arctic Wolf Pack
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ABSTRACT. A pack of two to eight adult wolves (Canis lupus arctos) and their pups was observed during ten summers (1986-95)
on Ellesmere Island, Northwest Territories, Canada. The author habituated the wolf pack to his presencein the first summer and
reinforced the habituation each summer thereafter. The first al phafemale produced four to six pups each year between 1986 and
1989. However, her daughter, who succeeded her asthea phafemal e, produced only oneto three pupseach year between 1990 and 1992
and in 1994, and apparently did not whelp in 1993 or in 1995. The tenure of the first alpha male was at least two years, and his
successor was aphamale for the remaining eight years of the study. The wolf pack was characterized by highly variable annual
productivity. The second al phamale-and-femal e breeding pair likely was an ol der brother and ayounger sister. Early survival of
wolf pupswashighand constant, withall pupssurviving through August of their first year. The pack’ sdemography was consi stent
with what is known for wolf packs in other regions of North America, but its productivity was more typical of arctic packs.
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RESUME. On aobservé une bande comprenant de deux & huit loups adultes (Canis lupus ar ctos) et leurslouveteaux au cours de
dix étés (1986-95), dans|'ile d’ Ellesmere située dans les Territoires du Nord-Ouest au Canada. L’ auteur a accoutumé la bande
asaprésencedurant lepremier étéet arenforcél’ accoutumance durant chague été subséquent. Lapremierefemelleal phaaproduit
de quatre a six louveteaux chagque année entre 1986 et 1989. Cependant, safille, qui lui a succédé en tant que femelle alpha, a
produit seulement de un atrois|ouveteaux chaque année entre 1990 et 1992 et en 1994, et n’ aapparemment pas mis bas en 1993
ni en 1995. Le premier méle alpha a conserve son statut au moins deux ans, et son successeur a été le méle alpha durant les huit
autres années de |’ étude. Labande de loups était caractérisée par une productivité annuelle extrémement variable. Le deuxieme
couplereproducteur méle et femelle alpha était probablement constituéd un frére et de sasoeur plusjeune. Lasurvie précoce des
louveteaux était élevée et constante, tous les louveteaux étant toujours en vie alafin du mois d’ aolt de leur premiére année. La
démographie de labande s accordait avec ce quel’ on connait des bandes de loups dans d’ autres régions de |’ Amérique du Nord,

mais sa productivité était plus typique des bandes arctiques.

Mots clés: loup, Canis lupus, productivité, démographie, statut de reproducteur, survie

Traduit pour larevue Arctic par Nésida Loyer.

INTRODUCTION

Wolves(Canislupus) arelong-lived animals (M ech, 1988a).
However, becausethey are difficult to study (Mech, 1974; in
press), thereislittlelong-term demographic and productivity
information about individuals or their packs. An eight-year
demographic description of apack of radio-tagged wolvesin
the Superior National Forest of Minnesota seems to be the
sole record available (Mech and Hertel, 1983) except for
general information about certain packsor individualsonlde
Royale, Michigan (Peterson, 1977; Peterson and Page, 1988).
The present study was conducted during the summers
from 1986 to 1995 on Ellesmere Island, Northwest Territo-
ries, Canada (80°N, 86°W). There, wolves prey on arctic
hares (Lepus arcticus), muskoxen (Ovibos moschatus), and
Peary caribou (Rangifer tarandus pearyi) (Mech 1988b).
During 1986, | habituated apack of wolvesto my presence
and reinforced the habituation each summer (Mech, 1988b).
The wolf pack frequented the same area each year and

generaly used the same den (Mech and Packard, 1990) or
nearby dens (Mech, 1993) each summer. The habituation
allowed me to remain with the wolves each day and observe
themregularly from distancesascloseasonemetre. | usually
began observing the pack each year between 14 and 28 June
when the pups were about 10—25 days old, and ended
observationsin early August.

Individual wolveswere recognized on the basis of gender
(from urination posture), behavior toward me, presence or
absence of dark-tinged fur on the back, and such individual
featuresasamissingtooth, ear notch, and scars. Although not
al of theindividualsinthe study were recognizable by single
definitive features, combinations of characteristics appeared
to be definitive.

None of the pups from a given year was individually
recognizable as a specific pup or as a specific yearling the
followingyear, but theassumptionwasmadethat all apparent
yearlings were the pack’ s pups from the previous year. This
assumption was supported by the fact that all such yearlings
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demonstrated the habituation to me resulting from their
habituation as pups the previous year. |n three observations
involving 10individual wolvesnot from the habituated pack,
the animals did not demonstrate habituation; instead, they
failed to let me approach closely and ran off.

Thestudy pack consisted of 2 —8adultsandyearlingseach
summer, including an alphapair (Table 1). Besidesthe alpha
pair, fiveadults (“auxiliaries”) were present during 1986 and
1987 and were assumed to be previous offspring of the al pha
pair. No auxiliary remained with the pack after 1987 except
amale, “Left Shoulder,” which became aphamale in 1988.
In later years, no auxiliary except each of two females
remained with the alpha pair for more than three summers
after itshirthyear (Table 1). “Whitey,” one of the auxiliaries
that remained, became the alpha female. “Mom,” the other
auxiliary, wasthebreeder from 1986 through 1989, and when
post-reproductive, was the only wolf that remained with the
pack asamaturenon-al phaanimal. Thisimpliesthat theother
auxiliaries dispersed, similarly to wolves elsewhere (Fritts
and Mech, 1981; Van Ballenberghe, 1983; Peterson €t al.,
1984; Messier, 1985; Fuller, 1989; Gese and Mech, 1991).

In 1988, none of the 1986 or 1987 auxiliarieswas present,
but two other individuals, Whitey and “ Gray Back,” accom-
panied the alpha pair. They were assumed to be pups of the
previous year because they were habituated. Whitey and
Gray Back were also present in 1989, along with the alpha
pair and the four 1988 pups.

When| arrived each year, the study pack wastending pups
in the same “traditional” den during five of the eight years
they had pups; in 1990, it moved itsonly pup therefrom apit
den 2.8 km away, and in 1991 it used dens within 2.8 km of
the traditional den (Mech, 1993). During 1989, the pack
denned 24 km from the traditional den, but thiswas the first
year after aphotographer had crawled into thetraditional den
and filmed the pups.

During the two summers when the pack was not tending
pups when | arrived, the appearance of the abdomen of the
a phafemal eindicated that she had not nursed pups. Further-
more, during 1993 there was no fresh digging at the tradi-
tional denor at any of thealternate or subsidiary densnearby.
Thus the pack probably had not produced pups that year. In
1995, there was fresh digging but no pups.

Two females produced pups during the study: Mom and
her daughter Whitey. Mom produced four to six pups each
year from 1986 through 1989 (Table2). Of Mom’ spups, only
the 1988 litter of four could be sexed (by urination posture),
and the ratio was three males to one female. All of Mom’s
pups observed each year in early summer survived at least
through early August. Her 1988 litter of four survived at |east
through August 1989.

Mom remained with the pack but produced no more pups
after 1989. Assuming that in 1986 Mom was at least three
years old (the age at which Whitey began producing pups)
and probably more like five years old judging from her
genera appearance and behavior, she must have been seven
to nine years old when she stopped reproducing, and she
could have been much older. Reproductive ability in wild

TABLE 1. Tenures of individual wolves of the study pack on
Ellesmere Island, N.W.T. during summer.

Pack Members Sex 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Mom
AlphaMale
Left Shoulder
Mid Back
Lone Ranger
Shaggy
Scruffy
Whitey
Gray Back
Scar Nose
Little Girl
No Name
No Name
Explorer
White Face
Gray Back 11

X X X X
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Total Adults 7 7 4 8 3 3 2
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1 Underlining indicates breeder for that year.
2 Present as a pup but not yet individually recognizable.

wolves appears to extend through about 11 years of age
(Mech, 1988a).

Whitey wasborntoMomin 1987 and wasfirst distinguish-
able as a yearling because of her pure white coat which no
adultfemalein 1986 or 1987 possessed. After replacingMom
asthebreederin 1990 at agethree, sheproduced asinglemale
pupduring her first year, two malesthenext year, twofemales
and a male the following year, none the fourth year, and a
singlemaleagain during her fifth year, and no pup during her
sixth year (Table 2). All survived through early August of
their first year, but only the 1992 litter of three survived
through its entirefirst year (Table 2); the 1994 pup survived
at least through October 1994.

Mom helped care for Whitey’s pups during 1990 and
1991 but was not seen after that. Whitey had dominated Mom
during summer 1989 as evidenced by her dominant posture,
her behavior towards Mom, and her raised-leg urination.
Whitey continued to dominate Mom in summer 1990 and
1991 when Whitey produced the pups. In 1990, when |
arrived and Whitey’ s single pup was estimated to be 10 days
old, Mom and Whitey both attended the den.

However, ontheday | arrivedin 1991, when Whitey’ stwo
pupswereestimated tobe10—14 daysold, | did not seeMom.
Nevertheless, when the pups were about 17 days old on 19
June, Whitey and the alpha male chased athird wolf that could
have been Mom from around the den for adistance of at least
2km. Thenext day, Momwas seenlying 50 mfrom Whitey and
thepups. Although Whitey thoroughly dominated and chased
Mom several times during the next few days, by 24 June,
Mom had reintegrated into the pack. During the rest of the
summer, her behavior was similar to that of a regular pack
member: she attended the pups and accompanied the al phapair
on hunting trips and when the pair moved the pups.

The pack had two consecutive al phamales during the ten-
year study period, “AlphaMale” in 1986 and 1987, and L eft



TABLE 2. Wolf pup production and survival for wolf pack studied
on Ellesmere Island, N.W.T.

Pups Produced*
Year Males Females ? Survival Time?
1986 - 6 =3 mo
1987 - 5 1M =2 mo; 1IF = 8yr
1988 3 1 0 =2mo
1989 - - 4 =10 mo
1990 1 0 0 6 mo
1991 2 0 0 =2mo
1992 1 2 0 IF = 17 mo; 1F = 27 mo; 1M = 37 mo
1993 0 0 0 -
1994 1 0 0 =5mo
1995 0 0 0 -

! Produced by Mom during 1986—89 and by Whitey during
1990-95.

2 Survival beyond August each year determined through
observations of government weather station personnel.

Shoulder from 1988 through 1995. Left Shoulder was be-
lieved to be one of the 1986 pack members judged to be two
yearsoldat that time. Thisanimal in 1986 had awound behind
his left shoulder blade about 10 cm in diameter (Mech,
1988b). 1N 1987, the scar wastill apparent throughthefur. In
1988, Alpha Male, who had a lower incisor missing, was
absent, and | and another worker who had observed the
wolvesin 1986 and 1987 independently judged that the al pha
malein 1988 was L eft Shoulder.

The origin of Left Shoulder isunknown, but if he wasthe
offspring of Mom and AlphaMale, Whitey would have been
hisyounger sister. Thus his mating from 1988 through 1994
with Whitey would have constituted inbreeding. If Left
Shoulder wasat least 2 yearsold in 1986, then hewas at |east
4 yearsold when assuming the alphamalerolein 1988 and at
least 11 years old in 1995. Nevertheless, in 1995 his canine
teeth still appeared quite sharp.

DISCUSSION

Whitey’s productivity was low compared to that of her
mother and tothat of wolvesinlower latitudes, which usually
averagelitter sizes of fiveto six (Mech, 1970). Thiscould be
related toinbreeding depression (Laikreand Ryman, 1991) if
Whitey and Left Shoulder are siblings. However, at the high
latitudewherethispack resided, averagelitter sizesappear to
beabout twotothree(Marquard-Petersen, 1994), soWhitey's
production may not be unusual.

Thecauseof Whitey’ slack of reproductionin 1993 may be
related to thefact that al three of her 1992 pupssurvived into
1993. Feeding three pups from birth through the breeding
season may have left Whitey with too few body reserves to
ovulate, conceive, or carry pups to term. During summer
1993, both Whitey and Left Shoulder regularly delivered
foodtotheir threeyearlings, and theyearlingsoften remained
at rendezvous sites as most pups do through their first five
months. Such an explanation would not account for Whitey’ s
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barrennessin 1995, however, for 1994’ s pup was not present
then. Also notable isthe fact that neither Whitey’s 1990 pup
nor her two 1991 pupssurvived beyond autumn, and probably
her 1994 pup failed to survive.

The data obtained in this study are consistent with what is
known about wolf pack demography from other areas (Fritts
and Mech, 1981; Mech and Hertel, 1983; Peterson et al.,
1984; Fuller, 1989; Gese and Mech, 1991; Meier et d., in
press), except for Whitey’slow productivity. However, this
study extends that information in several ways, demonstrat-
ing the breeding tenures, productivity, and intrapack rela-
tions of individual wolves, documenting the high survival of
young pupsthroughthe summer, and questioning the cause of
onefemale’ srelatively low productivity and survival of pups.
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