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ABSTRACT: Concern over the apparent unpredictability of moose (Alces alces) die-offs related to
winter tick (Dermacentor albipictus) induced hair-loss prompted this investigation. Comparison of data
from 1984 to 1993 implies that tick-induced winter hair-loss severity and spring moose mortality may
be directly related to mean April temperature of the previous year or years.
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The presence and implications of winter
tick (Dermacentor albipictus) onmoose (Alces
alces)have been well documented. Irritation
caused by winter ticks can lead to self groom-
ing by moose with resultant hair-loss (i.e.,
alopecia) (McLaughlin and Addison 1986,
Samuel 1989, 1990). McLaughlin and
Addison (1986) found that moose with exten-
sive premature hair-loss had less pericardial
and abdominal visceral fat than moose with
little or no hair-loss. Furthermore, in Alberta,
epizootics of winter tick have been associated
with deaths of moose during at least 12 win-
ters since 1930 (Glines and Samuel 1989).

It appears likely that adult ticks drop off
moose from mid-March through April
(Addison et al. 1989) with peak disengage-
ment occurring in late March (Drew and
Samuel 1989, Welch et al. 1991) Larval ticks
ascend vegetation during the fall with peak
attachment to moose thought to occur during
the peak moose breeding season which oc-
curs between mid-September and mid-Octo-
ber (Drew and Samuel 1985, Wilton 1992).

Since ticks may be off moose from April
through mid-October, it is during this time
that the ticks would be vulnerable to weather
induced mortality. We suggest that mean
April temperature may directly affect winter
tick abundance the following year, thus influ-
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encing premature hair-loss and possible mor-
tality in moose.

STUDY AREA AND METHODS

Algonquin Park, situated in south central
Ontario between Georgian Bay and the Ot-
tawa River Valley (Fig. 1), is colder than
surrounding areas because of its higher eleva-
tion. Mean daily April temperatures (i.e., the
average of the daily maximum and daily mini-
mum temperatures) for the years 1983-92
were obtained via the Ontario Climate Centre
of Environment Canada, Toronto, Ontario,
from the Dwight Meterological Station
(D.M.S.) which is located immediately out-
side western Algonquin Park (Fig. 1).

Two surveys are conducted annually in
an effort to monitor tick-induced hair-loss on
moose in Algonquin Park:

Aerial Survey

As close to March 20th as flying condi-
tions permit, a helicopter survey is conducted
during which hair-loss is “mapped” on as
many moose as can be encountered. Moose
are grouped subjectively into one of 5 hair-
loss severity categories (i.e., nil, light, moder-
ate, severe, very severe) following Samuel
and Barker (1979).

Categories are assigned severity class
values from 1-5 in ascending order. Animal
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Fig. 1. Southern Ontario showing Algonquin Provincial Park and isotherms representing 30 year (1931-
60) mean daily temperatures (C) for April (from Brown et al. 1980).

frequency (f) in each severity class is then
multiplied by the appropriate factor (1-5) and
the sum is divided by the total number of
animals encountered (i.e., sample size; n) on
the aerial survey, to yield a hair-loss severity
index (H.S.1.) as per the following equation -
H.S.I. = X[(Severity Class) (f of Severity Class)]

n

Sample sizes from 1984-93 aerial surveys
were 53,47, N/A, 40, N/A, 43, 33, 52,75 and
85, respectively.

Carcass Survey

Since 1988, in the early spring a letter is
sent to all staff members requesting that they
map the location and describe in detail all
moose carcasses encountered during the spring
and early summer periods. As many carcasses
as possible are re-visited in an effort to ascer-
tain which deaths may have been related to
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winter tick (Garner and Wilton 1993).

A multiple regression was performed to
test the relationship between hair-loss in moose
and number of carcasses found in the current
year, and mean April temperature of the pre-
vious year.

RESULTS

While no statistically significant (p>0.05)
relationships were established between hair-
loss, moose mortality and mean April tem-
perature, the trends are notable (Fig. 2). Years
showing a higher H.S.I. generally coincide
with years following higher mean April tem-
peratures and years exhibiting lower H.S.I.
generally coincide with years following lower
mean April temperatures. Similarly, years of
higher carcass occurrence generally coincide
with years of higher H.S.I. while years of
lower carcass occurrence generally coincide
with years of lower H.S.I. These results imply
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Fig. 2. Relationship between Hair-loss Severity Index (H.S.1.), moose carcasses found, and previous

mean April temperature.

a link between mean April temperature, win-
ter tick-induced hair-loss and apparent tick-
related mortality in moose the following year.

DISCUSSION

Drew and Samuel (1986) found that sur-
vival of engorged (disengaged) females was
greatly influenced by snowmelt. Samuel and
Welch (1991) found under experimental con-
ditions that survival of unattached larval tick
aggregations was greatly influenced by snow,
low temperatures and high winds in late Octo-
ber and November. It is likely however, that
under natural conditions, larvae would be
attached to their host by this time thus avoid-
ing mortality.

Zarnke et al. (1990) suggested that a
combination of low spring and fall tempera-
tures together with late spring snow-melt and
early snows in the fall may limit the spread of
winter tick to certain parts of Alaska. Our
work indicates that winter tick survival through
April may be linked to a critical mean tem-
perature between 3 and 4C (i.e., above this
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temperature survival is good, below survival
is poor). The long term average 3.3C iso-
therm for southern Ontario (Fig. 1) encom-
passes portions of Algonquin Park implying
that improved tick survival can generally be
expected in some areas (i.e., the eastern por-
tion).

Itis suspected that the link between mean
April temperature, tick-induced hair-loss and
apparent tick-related mortality in moose is far
more subtle and complex than our data indi-
cate. Continued data collection and a more
comprehensive analysis may eventually yield
a more accurate predictor of this condition.
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