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Abstract: Declines in black-tailed deer (Odecoileus hemionus columbianus) populations and in hunter
harvests of deer on Vancouver Island have been contrary to management objectives since the late 1970s.
Because predators were presumed the major cause of declines, arguments for retention of winter habitat
were difficult to support and managers were asked to reduce deer mortality before addressing habitat concerns.
Changes in population management were instigated even though estimates of deer survival rates were lacking
and little was known about mortality causes. We documented mortality causes and estimated average monthly
survival (S) for 105 radio-collared black-tailed deer at 4 sites on Vancouver Island, British Columbia, from
February 1982 through June 1991. Predation accounted for 61% of all deaths (n = 54) and occurred mostly
during February-June. Average annual survival was 74% (S = 97.5%, SE = 0.3%). We used logistic regression
to model monthly cause-specific mortality (M) and § using 5 independent variables: study area, seasonal
movement behavior of deer, monthly elevation used by deer, month of year, and mean monthly snow depth.
The model that best (Akaike’s Information Criterion [AIC] = 624.02; Chatfield 1992) explained M, and S
was based on seasonal movement behavior. Resident deer remaining at low elevations were more (P = 0.024)
prone to predation. We recommend that retention of old, intact forests at low elevations is basic to rebuilding

deer populations on Vancouver Island.

Key words:

J. WILDL. MANAGE. 59(1):138-146

British Columbia, Columbian black-tailed deer, logistic regression, mortality, Odocoileus hem-

ionus columbianus, predation, survival, Vancouver Island.

Interactions among wolves (Canis lupus),
black-tailed deer, and deer hunters dominate
the predator-ungulate system on Vancouver Is-
land (Janz and Hatter 1986). Declines of deer
resulting from predation (50-70% from 1976-
82) and declines in hunter harvests have been
contrary to management objectives. Because
predators were presumed the major cause of the
declines (Jones and Mason 1983), the argument
for retention of winter habitat (Bunnell 1985)
was difficult to make to those wishing to use the
land for other purposes (Janz and Hatter 1986).
Managers were forced to reduce deer mortality
before addressing habitat concerns. Conse-
quently, attention has been focused on popu-
lation modeling (Hatter and Janz 1994) to foster

management initiatives that help restore deer’

populations. Specific management has been to
reduce bag limits for deer hunters on Vancouver
Island and to provisionally instigate limited con-
trol of wolves in some areas (Janz and Hatter
1986).

Population management requires informa-
tion on factors that cause population changes,
principally survival and reproductive rates
(Caughley 1976). Although reproductive rates
for black-tailed deer were documented (Taber

1953, Cowan 1956, Golley 1957, Thomas 1970,
Thomas and Cowan 1975, Thomas 1983), sur-
vival rate estimates were not. Survival is usually
measured indirectly in surveys of recruitment
and gross population changes (Harestad and
Jones 1981, Janz 1989; see Hatter 1988 for an
exception), and mortality studies have focused
onsingle, rather than all, mortality causes (Klein
and Olson 1960, Smith 1968, Hebert et al. 1982,
Jones and Mason 1983, van Ballenberghe and
Hanley 1984).

Typically, winter weather has been advanced
as a factor influencing survival, having direct
and indirect effects. Snow covers forage and
impedes locomotion (Harestad et al. 1982), cre-
ating a direct effect on individual energy bal-
ances and, hence, survival. Shifts in use of hab-
itat resulting from snow can modify survival
rates indirectly due to consequent shifts in pred-
ator efficiency and/or prey vulnerability (Mech
1977, Messier and Barrette 1985, Nelson and
Mech 1991). Without specific information on
the range of mortality causes, mortality and sur-
vival rates, and environmental and bebavioral
factors affecting survival, changes in population
management will be ad hoc.

We investigated survival rates and mortality
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