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Abstract: 1 hypothesize that the distribution of barten-ground catibou (Rangifer tarandus grantiy is attected by multiple,
interrelated factors. These factors include, but are not limited to, terrain and snow charactetistics as well as predation
pressure and habitat. To test this hypothesis, I attributed caribou locations derived from satellite telemetry over a 6 year
petiod with terrain (elevation, slope, aspect, and ruggedness), habitat characteristics, and moose density — potentially
an index of wolf predation pressure. These locations were compared to random locations, attributed using the same data
layers, using logistic regression techniques to develop resource selection functions (RSFs). 1 found that caribou moved
significantly less during mid-winter than eatly- or late-winter and that cows moved significantly more in April than
bulls due to their earlier departure on their spring migration. Distribution was different between cows and bulls. Terrain
variables were important factors but were scale-dependent. Cows avoided forested areas, highlighting the importance of
tundra habitats, and selected for dwarf shrub, with relatively high lichen cover, and sedge habitat types. Bulls selected
for dryas, coniferous forest and dwarf shrub habitats but against lowland sedge, upland shrub and burned tundra. Cow
distribution was negatively correlated with moose density at the scale of the Seward Peninsula. My results support the
hypothesis that caribou distribution during winter in northwest Alaska is affected by multiple, interrelated factors. These
results may be useful for researchers to track and/or model changes in future patterns of range use over winter.
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Introduction bution (Mallory & Hillis, 1998; Johnson ¢ 4/, 2005;

I hypothesize that the distribution of Western Arctic
Herd (WAH) caribou (Rangifer tavandus granii) is
affected by terrain and snow characteristics, as well
as habitat and predartion pressutre. Looking across the
northern landscape, caribou ecotype and disturbance
(e.g., wildfire and/or industrial development) are also
likely to be important factors in determining discri-
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Joly ez al., 2007a). The importance of each factor is
likely to depend on the scale of the analysis (Wiens,
1989; Rettie & Messier, 2000; Johnson ez af., 2004;
Gustine ¢ «l, 2006, Mayor e af., 2007). Terrain,
snow conditions, habitat characteristics and predation
pressure are all interrelated to some degree. High
elevation, steep slopes and open habitats often have
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less snow due to wind scour™
ing than do protected valleys
or forested habitats. Lichen
biomass is typically greater
in areas that have a protec™
tive snow cover as lichens are
susceptible to desiccation and
wind abrasion (Holt ez al,
2008). Terrain is an impor™
tant factor in determining
winter distribution because
certain conditions may be
correlated with preferred
habitats, as noted above, or
may provide improved sight-
ability of predators. Snow
characteristics are impor™
tant because movement can
be impeded by deep snow,
while foraging efficiency can
be reduced by ecither deep
or crusted snow (Skogland,
1978; Fancy & White, 1985;
Fancy & White, 1987; Col-
lins & Smith, 1991; Joly ez 4/,
2011). Habitat is an impor™
tant factor because lichens
comprise the majority of the
winter diet of WA H cai™
bou (Saperstein, 1996; Joly ez
al., 2007b). Pregnant caribou
should be the most reliant
on high quality habitat dur—
ing the winter months as o
their energetic demands are in light gray.
relatively higher than other classes of caribou (Cam™
eron et al,, 1993; Barboza & Parker, 2008). Different
habitat types may also offer varying levels of preda™
tion pressure. Similarly, different snow conditions
can change the relatively vulnerability of caribou to
predation (Telfer & Kelsall, 1984). Predation pressure
is an important factor, as caribou not judging this
risk correctly will be killed. However, if a caribou is
weakened from poor nutrition and killed by a preda™
tor, the ultimate factor in its death is habitat quality
- predation would be its proximate cause. Too often,
this distinction is not made.

The WAH experienced a population crash in the
1970s, rapidly declining from approximately 242 000
individuals in 1970 to 75 000 individuals in 1976
(Dau, 2007). The herd rebounded, reaching a popu™
lation apex of approximately 490 000 individuals
in 2003 (Dau, 2007). At this height, the density of
catibou was 1.35/kmy, which prompted concern about
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Distribution of Western Arctic Herd caribou, 1999 — 2005, during winter
(October through April), northwest Alaska. Caribou locations acquired by
satellite telemetry from 63 cows and 7 bulls are represented by light-colored

dots. The ecoregions covering the range of the herd are labeled and outlined

overgrazing (Joly ez al., 2007c). The 2007 photo-esti-
mate revealed a 23% decline to 377 000 individuals
- though the cause of the decline is unknown at this
time (Dau, 2007). Significant declines in lichen cover
within the cote winter range (Joly ez al., 2007¢) and/
or severe winter events (Dau, 2005; 2007) are poten™
tial causes. Understanding the drivers of population
changes in this herd is important because it serves
as a subsistence resource for scores of villages that
harvest more than 10 000 catibou annually from this

1 herd (Dau, 2007).

My goals were to 1) document winter distribution
of caribou during the period of peak population and
2) determine factors that help explain why caribou go
where they do during winter in northwestern Alaska.
This information will provide valuable insight into
the factors that shape caribou distribution as a basis
for predictions of potential changes in caribou dis™
tribution if the population continues to decline and
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