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Abstract
Predator-prey dynamics in fragmented areas, such as islands, are generally
determined by area and isolation factors. Smaller more isolated habitats are the most
unstable, often resulting in predator-prey system collapse. I studied the foraging
ecology of Canis lupus (grey wolf) in British Columbia’s (BC) coastal archipelago
using faecal material collected during the summer seasons of 2000 and 2001. Of 595
faeces analyzed and 704 total food items identified, Odocoileus hemionus sitkensis
(sitka black-tailed deer) represented 53.0% of wolf diet. This was followed by: fishes
6.5%; Oreamnos americanus (mountain goat) 5.3%; birds 5.3%; Martes americana
(pine marten) 4.8%; Mustela erminea (shorttail weasel) 4.7%; Lutra canadensis (river
otter) 3.6%; marine invertebrates 3.6%; Ursus americanus (black bear) 2.6%; Castor
canadensis (beaver) 2.3%; Mustela vison (mink) 2.3%; Vegetation 2.0%, Alces alces
(moose) 1.7%; and Rodentia (rodents) 1.1%. Deer represented the greatest proportion
of consumed prey on near-shore islands compared with isolated islands and the
mainland coast. On isolated islands, mink, river otter, and bird, constituted the
majority of wolf diet, whereas deer, mountain goat, moose, and short-tail weasel
dominated the coastal mainland diet. Shadowing the absence of large prey, food-item
diversity was highest on isolated islands, intermediate on near-shore islands, and
lowest on the mainland coast. Mammal species identified in wolf diet and previously
unrecorded on formerly studied local islands, included: pine marten on Banks,
Princess Royal, and Aristazabal Island; sitka black-tailed deer on Goose Island; and
moose on Pitt Island. Island area, inter-island distance, and island distance to
mainland all had an effect on the probability of deer being present in wolf diet on
islands. Using Akaike Information Criteria to guide logistic regression model
selection, I found the presence of deer in island wolf diet to be primarily limited by an
island’s distance from the mainland shore. As human-induced change along BC’s
coast is occurring at an accelerating rate, it is imperative to assess its ecological
health. Current removal of critical habitat for deer and other prey by clear-cut
logging is the most immediate threat to wolf populations in this ecologically rich
archipelago.
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Introduction
Investigations of oceanic archipelagos can reveal how island communities are
assembled (Conroy et al. 1999), including the key role apex predators play in
perpetuating plant and animal diversity (Terborgh et al. 2001). Predators in extreme
isolation often instigate prey declines, resulting in the extirpation of their prey,
themselves, or both (Taylor 1984; McCauley-Edward et al. 2000). Collapse of
predator-prey systems on islands ensures persistence of habitat quality, for in the
absence of top-down regulation by predators, a hyper-abundance of consumers can
effectively reduce an island’s ecological integrity (Terborgh et al. 2001).
Predator selectivity among islands often depends on respective habitat conditions and
geographic features. For example, an island’s size may predispose differences in prey
occupation when colonizing species differ in their “minimum area requirements”
(McArthur and Wilson 1967; Abbott 1974; Kadmon and Pullium 1993). Relative
isolation of an island may also cause related differences in prey composition, when
potential species differ in their dispersal ability (Kadmon and Pullium 1993).
Inevitably, some feature of an island (area or isolation) restricts its actual species
assemblage to a fraction of the available species pool. The subsequent assemblage of
species occupying islands and available to predators, therefore, is a direct result of the
constraints imposed by the features of the island (Kadmon and Pullium 1993).
The temperate rainforests of British Columbia's (BC) coastal archipelago are ideal
systems in which to address predator-prey dynamics in fragmented landscapes. The
area consists of mainland topography characterized by a high proportion of rock and
ice, and adjacent islands of varying composition, isolation, and habitability. This
dissimilarity in habitat likely results in unlike species occupying mainland and island
areas. As the mainland coast is a relatively large and continuous landscape, faunal
richness is predicted to be higher than on neighbouring islands (MacArthur and
Wilson 1967; Kadmon and Pulliam 1993; Chown et al. 1998). Prey species
consumed by wolves may reflect this variability in prey availability (Huggard 1993).
Unfortunately, few reports have produced information on faunal distribution
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concerning their occurrence in island communities. In fact, fundamental description
of this region’s biological diversity remains in its infancy. Even for high-interest
animals such as wolves, basic information on distribution and prey selectivity have
been relatively non-existent. As wolves are vital to a region’s ecological function, it
is crucial we understand this primary predator’s foraging habits.
Throughout their North American range, ungulates are the main prey of wolves
(Theberge et al. 1978; Scott and Shackleton 1980; Carbyn 1983; Milne et al. 1989).
On the Pacific northwest coast, Odocoileus hemionus sitkensis (sitka black-tailed
deer) have been identified as the primary ungulate prey species of wolves (Scott and
Shackleton 1980; Milne et al. 1989; Kohira and Rexstad 1997; Darimont and Paquet
2000). Wolves are known to consume high numbers of alternate prey when overly
abundant, or when primary prey numbers are significantly low (Kohira and Rextad
1997). Castor canadensis (beaver), Lutra canadensis (river otter) and smaller
mustelids, have been identified as alternate prey in coastal areas such as southeast
Alaska, and British Columbia’s Vancouver Island (Scott and Shackleton 1980; Milne
et al. 1989; Kohira and Rexstad 1997). Oreamnos americanus (mountain goat),
Ursus americanus (black bear), and marine resources such as spawning salmonids,
molluscs, and crustaceans, are also believed to constitute a significant proportion of
coastal wolf diet (Szepanski et al. 1999; Darimont and Paquet 2000; Darimont and
Reimchen 2002).
I predict that sitka black-tailed deer are the primary prey for wolf populations on
BC’s coast. Recent studies have raised concerns about declining deer numbers within
the study area, and in adjacent southeast Alaska (Person 1997; Darimont and Paquet
2000; Darimont and Paquet 2002). Reports have indicated that deer populations on
the coast are reliant on ancient forest habitat for long term stability (Wallmo and
Schoen 1980; Kirchhoff 1994). A serious reduction of this habitat is predicted to
reduce the area’s carrying capacity for deer, and a decline in deer numbers will result
in similar declines of resident wolf populations (Gasaway et al. 1983; Peterson et al.
1984a; Person et al. 1996; Fuller 1989). In this respect, the future abundance and
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distribution of wolf populations are an immediate conservation concern for BC’s
coast. Conservation planners can benefit from an improved understanding of this
primary predator’s foraging ecology, with respect to this rich coastal archipelago.
The objectives of this study are: (i) identify prey species consumed by coastal wolves
through faecal analysis, (ii) determine prey distribution differences between island
and mainland locations, (iii) identify mammal species previously unrecorded on
islands, (iiii) identify biogeographic parameters which best predict the occurrence of
sitka black-tailed deer in island wolf diet.

Materials and Methods
Study area
Faecal samples were collected within British Columbia’s central and north coast,
bordered by the Koeye River (51° 10' north, 127° 47' west) in the south and Kshwan
Valley (55° 38' north, 125° 50' west) in the north; isolated by the Coast Mountain
range and Pacific Ocean to the east and west, respectively (Figure 1). The
topography consists of steep, glaciated mountains, deep fjords and numerous islands.
Most of the valley bottom- low elevation forest is described within the Coastal
Western hemlock biogeoclimatic zone (Pojar and Mackinnon 1994). This coastal
zone has recently been subdivided into four main biogeoclimatic sub-zones, three of
which are delineated within my study area: submaritime, maritime, and
hypermaritime (Klinka et al. 1991). The region has a moist, temperate climate with
mean annual precipitation exceeding 350 centimetres in most areas (Environment
Canada 1991).
BC’s coastal archipelago is home to the largest intact ancient temperate rainforest
remaining on this planet (Schoonmaker et al. 1997). Picea sitchensis (sitka spruce),
Tsuga heterophylla (western hemlock), Abies amabilis (amabilis fir), and Thuja
plicata (western redcedar), dominate the wetter maritime sub-zones throughout the
study area, and fir/hemlock regeneration is evident (Darimont and Paquet 2000).
These ancient forests have multilayered canopies, where dominant trees exceed 300
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Figure 1. Study area map of British Columbia’s coastal archipelago. Faecal samples
of wolves were collected and identified from the 59 sampling locations during the
summer seasons of 2000 and 2001.
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years in age (Alaback 1982). The understory is covered by coarse woody debris,
mosses, lichens, fungi, herbs and a well developed shrub layer of Vaccinium
parvifolium (red huckleberry), Vaccinium alaskaense (alaskan blueberry), and
Gaultheria shallon (salal) (Pojar and Mackinnon 1994).
Terrestrial mammals likely available as prey species for wolves include: sitka blacktailed deer; beaver; river otter; black bear; Alces alces (moose); Mustela vison (mink);
Martes americana (pine marten); Martes pennanti (fisher); Mustela erminea (shorttail weasel); and Sciurus hudsonicus (red squirrel). Spawning salmonids, crustaceans,
molluscs, and beached marine mammals are also available prey to the wolves of this
region. Mountain goat, which inhabit mountainous terrain of the mainland valleys
and suitable islands (Demarchi et al. 2000; Nagorsen and Keddie 2000) are available
to wolves, though have rarely been recorded as prey.
Faecal collection and identification
Faecal samples were collected in 59 watersheds, comprising 29 island and 30
mainland sites. Within each sampling site, sandy beaches, estuaries, and forests of
the beach fringe were selected as entry points to begin the search for wolf faeces. A
total of 595 fresh faeces were collected by foot travel on wildlife trails, logging roads,
around beaver ponds and other wetlands throughout the study area between July and
September 2000 and 2001. The number of faecal samples collected at each location
ranged from 1 to 36 (mainland sites), and 1 to 64 (island sites) (Appendix A). The
mean number of samples collected per site was higher on islands (χ = 11.45, Sχ =
3.24, n = 29) than mainland sites (χ = 8.77, Sχ = 1.65, n = 30) (Table 1). All areas
were sampled once, non-randomly, and within 5km of coastal access. Search effort
differed at each sampling location from a few hours to several days. Faeces were
collected in plastic bags, date and location recorded, and frozen in freezer bags prior
to analysis.
The laboratory procedure followed similar methods described by Bowyer et al.
(1983), and Kohira and Rexstad (1997). Frozen faecal samples were autoclaved at

13

Table 1. Descriptive frequencies for the number of faecal samples collected and
identified (595) at mainland and island sampling locations in British Columbia’s
coastal archipelago during summer seasons of 2000, 2001. Collected faecal samples
ranged from 1 to 36 on mainland sites and 1 to 64 on island sites.

Descriptive Statistics
Number of locations
Total number of faecal samples identified
Mean number of samples per location (!)
Standard error of the mean (S!)
Median
Mode

Mainland
30
263
8.77
1.65
4.5
4

Island
29
332
11.45
3.24
4
1
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121° C for 90 minutes, to kill potentially harmful Echinococcus granulosus and E.
multilocularis (hydatid tapeworms) that may be present; and re-frozen. Faeces were
then thawed by immersion in hot-water filled containers for 4-24 hours, thoroughly
washed in a sieve (mesh size 1.0 mm) to separate microscopic and macroscopic
remains, and air-dried in labelled brown paper bags. The microscopic residues were
fine enough to pass through the sieve and into the sink drain, and assumed to have
originated from the same proportion and species identity as the macroscopic remains
(Ciucci et al. 1996).
The remaining macroscopic remnants were retained and subsequently identified
during the analyses. The remaining dried components were spread on a 16cm X
26cm metal dissecting tray with an overlying sample grid of 2cm X 2cm squares
(totalling 8 squares by 13 squares) and visually examined for prey remains. Numbers
1-13 (x-axis) and 1-8 (y-axis) were randomly chosen, and the guard hairs within the
resulting coordinate were examined by dissection microscope. This process was
repeated four to five times depending on the volume of each sample. Prey species
were identified by comparison of mammal hairs recovered from wolf faeces with
collected voucher samples from local taxidermists, and use of dichotomous keys
(Mathiak 1938; Mayer 1952; and Stains 1958).
Scale patterns of guard hairs were produced on microscope slides when faecal
samples either lacked sufficient number of guard hairs, or hair was of uncertain origin
(n = ~60). I used similar methods for creating scale pattern slides as described by E.
Lofroth (Ministry of Water, Land, and Air Protection; personal communication
2002). Prey species were identified by comparing scale patterns of guard hairs within
faecal samples to a scale pattern collection of known guard hairs under a compound
microscope. Bones present were generally not used for identification except during
uncertainty when hair was either absent or fish and small rodent species were
encountered. Adult and fawn deer were differentiated by guard hair diameter, guard
hair colour (Scott 1979), and size of hooves when present. Identification of bird was
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not performed beyond class, small rodents were identified to order, and plant material
was not attempted.
To assess my accuracy and consistency in prey species identification, I performed a
re-examination of faecal samples consisting of 10% of the total samples identified. In
this test, I accurately identified all samples as the same species, except one, which I
misidentified as mink for river otter. In addition, I misidentified the presence of fawn
for adult deer on 2 occasions, and adult for fawn once.
To compare wolf diet among island locations, islands were placed into two separate
categories, ‘near-shore’ (n = 19 sampling sites) and ‘isolated’ (n = 10 sampling sites),
based on their respective geographic locations. Isolated islands were defined as
landmasses separated from adjacent islands by a distance greater than 2 kilometres,
and/or, isolated from the mainland by a distance greater than 3 kilometres. These
distances were considered large enough to effectively isolate resulting island
populations and exclude some available prey species from wolf diet.
To improve local mammalian distribution information on islands, I compared my
findings to three main literary sources: McCabe and Cowen (1945), Craig (1990), and
Darimont and Paquet (2002). The purpose of this was to identify and report any
mammal species not previously known to occupy the islands within this study area.
In this way, wolves were used as a “research assistant” to identify the presence of
otherwise, undetected mammalian species on these poorly inventoried islands.
Island biogeographic parameters
Biogeographic parameters for island locations included: area, inter-island distance,
and island distance to the mainland. All parameters were estimated using marine
charts (Canadian Hydrographic Service), topographic maps, and methods described
by Darimont and Paquet (2002) (Table 2). Island area estimates were generally
provided in the previous study as similar islands were explored. Minimum
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Table 2. Islands sampled in British Columbia’s central and north coast and their
respective physical parameters: area; inter-island distance; island to mainland
distance. Isolated islands (*), were identified by inter-island distances > 2 km, and/or
mainland distances > 3 km.

Island
Location
Princess Royal
Hawkesbury
Pooley
Gribbell
Roderick
Lewis
Pitt
Wales
Pearse
Farrant
McCauley
Smith
Chatfield
Denny
Cunningham
Fin
Hunter
Anger
Campbell
Banks *
Stephens *
Dewdney *
Dundas *
Dunira *
Aristazabal *
Goose *
Campania *
Moore *
Gil *

Island
2295
322
162
207
239
7
1349
97
226
50
273
51
48
127
115
13
399
51
145
1024
78
37
160
22
451
24
157
5
238

Inter-island
Distance (km)
0.05
1.55
0.1
1.55
0.1
0.1
0.05
0.35
0.05
0.05
0.65
0.5
0.1
0.15
0.15
1.75
0.7
0.2
0.4
2.2
0.7
0.1
0.05
1.7
3.45
7.25
2.05
8
2.05

Mainland
Distance (km)
0.9
1.95
0.25
1.55
0.35
2.4
0.25
1
0.25
0.25
1
1
1
1
1
2.25
2
1
1
3.25
3
6.2
12
13
4.35
8.7
3.9
12.5
2.45
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shore-to-shore measurements for inter-island and island-to-mainland distances were
calculated using a 30cm metric ruler and drawing the shortest line from a specific
island to the nearest island and mainland point, respectively.
Statistical analyses
Wolf diet was estimated by the frequency in occurrence of food items:
occurrence/faeces (Pederson and Tuckfield 1983; Reichel 1991), and occurrence/item
(Theberge et al. 1978; Kohira and Rextad 1997); and relative biomass representing
each faecal sample. The occurrence/faeces index was calculated by the total
occurrence of a prey item divided by the total number of samples, whereas
occurrence/item was calculated by the total occurrence of a prey item divided by the
total number of prey items found in all faecal samples. The occurrence/item index
was used in all statistical tests because it evenly equates the proportion of food items
to all other food items recovered in faecal samples (Kohira and Rextad 1997).
The variability in weight and sizes of prey species presents a difficulty in the analysis
of wolf faeces. Because larger animals have a much smaller surface-to-volume ratio
than smaller animals, they are covered with relatively less hair (the identifiable item
in faeces) per kilogram of flesh than smaller ones. Therefore, a faecal sample
containing 50% deer remains and 50% rodent remains likely represents a higher
proportion of biomass consumed from deer. Using a regression equation refined by
Weaver (1993): Y = 0.439 + 0.008 X, where Y is the mass (kg) of prey per faecal
sample and X is the relative prey weight, I estimated actual biomass consumed.
Weights of prey species (in kilograms) used for the analyses are: adult black-tailed
deer (64.80), fawn black-tailed deer (5.00), moose (385.90), black bear (152.00),
mountain goat (90.90), beaver (20.00), river otter (7.85), mink (0.92), marten (0.88),
short-tail weasel (0.09), and rodent (0.50) (Cowen and Guiguet 1975). For this
analysis, I excluded marine animals, fishes, birds, and the group “other”, because
these taxa lack hair and are variable in weight.

18

I performed statistical analyses to determine differences in prey consumption between
mainland coast, near-shore islands, and isolated islands. I used chi-square tests (2 X
3 table) to examine whether prey items differed in their occurrence among the three
geographic locations. I performed a one-way analysis of variance (ANOVA), using
frequency of occurrence data estimated for each sampling location, for prey items
found to be significantly different in the above chi-square test. I used a post-hoc test
(Tukey’s) to determine which locations were significantly different with regards to
the occurrence of individual prey species. I also used a one-way ANOVA to verify
whether the mean number of food items per faecal sample (food-item diversity)
differs significantly between mainland, near-shore, and isolated islands. I used a
Kolmogorov-Smirnov test to verify whether the data were normally distributed, and a
Levene’s test to verify that equal variances exist. I used a Kruskal-Wallis
nonparametric test for all chi-square significant prey items not normally distributed.
Using island data (n = 29 sampling locations), I tested how island area, inter-island
distance, and island distance to the mainland, affected the probability of deer
occurring in the diet of wolves on islands. I developed an all-inclusive set of
candidate generalized logistic models, comprising different hypotheses concerning
factors affecting the presence of deer in island wolf diet (Appendix B). I performed a
Hosmer-Lemeshow goodness-of-fit statistic to test whether the data departed from a
logistic-regression model. I excluded mountain goat and moose from all island
analyses due to their near absence at these sites. For each model, Akaike Information
Criteria (AIC) statistics were calculated from the general formula AIC = -2 (log
likelihood) + 2K, where K is the number of parameters (adding 1 for the intercept)
(Burnham and Anderson 1998). Due to small sample size (n = 29 islands), all AIC
values were corrected using AICC (Burnham and Anderson 1998). I then used ∆AICC
to select the best approximating models, using the approximate cut-off of ∆AICC = 4
to describe the top model set (Burnham and Anderson 1998; Anderson et al. 2001;
Hebblewhite et al. 2002). I calculated Akaike weights (wi) for each approximating
model of the top model set. I then summed the Akaike weights (?wi) for island
parameters included in the top model set (∆AICC = 0-4) allowing these variables to be
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evaluated based on their relative importance (Burnham and Anderson 1998;
Hebblewhite et al. 2002). Null hypotheses and P-values were not used in conjunction
with AIC. Null hypotheses for all other tests, however, were accepted at P-value >
0.05 significance level. All statistical tests were performed on SPSS version 11.0.

Results
Foraging ecology
Of 704 food items identified in 595 faecal samples, sitka black-tailed deer were the
most common item regardless of island or mainland location in both
occurrence/faeces and occurrence/item indices (62.7% and 53.0%), respectively
(Table 3). This was followed by: fishes (7.7%, 6.5%), mountain goat (6.2%, 5.3%),
bird (6.2%, 5.3%), pine marten (5.7%, 4.8%), short-tail weasel (5.5%, 4.7%), river
otter (4.2%, 3.6%), marine animals (4.2%, 3.6%), black bear (3.0%, 2.6%), beaver
(2.7%, 2.3%), mink (2.7%, 2.3%), moose (2.0%, 1.7%), and small rodents (1.3%,
1.1%).
Of the three ungulate species inhabiting the study area, deer was identified most often
at 48 of the 54 sites where ungulates were consumed (Figure 2). Adult deer were
present in 270 faecal samples representing 72% of total deer occurrence, whereas
deer fawn were present in 103 samples representing the remaining 28%. Vegetation
was found in 14 faecal samples (2.4%, 2.0%), including 3 as the exclusive food item.
Grizzly bear, fisher, and wolf, each occurred once, and together with 7 unidentified
samples, represented the group “other” (1.7% and 1.4%). Faecal samples containing
more than one prey item, including six with three different dietary components,
occurred in 17% of samples. Harbour seal, and a significant proportion of insect
(Vespidae) were each found in a single faecal sample. Non-digestible items, such as
plastic, twine, and dynamite chord, were found in 9 samples.
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Table 3. Relative occurrence of food items identified in 595 wolf faeces collected on
29 islands and 30 mainland sampling sites in British Columbia’s coastal archipelago
during summer seasons of 2000, 2001. Occurrence (%) is represented by: i) OF
occurrence/ faeces); and ii) OI (occurrence/item), N is number of faecal samples.
Island sites represented 390 food items in 332 faeces and mainland sites represented
314 food items in 263 faeces.

Prey
Island Sites
Species
%OF %OI N
Sitka black-tailed
75.3 64.1 250
deer
7.5
6.4
25
Fish
0.0
0.0
0
Mountain goat
6.6
5.6
22
Bird
4.2
3.6
14
Pine marten
2.4
2.1
8
Shorttail weasel
4.5
3.8
15
River otter
3.6
3.1
12
Marine invertebrates
2.7
2.3
9
Black bear
3.0
2.6
10
Beaver
3.6
3.1
12
Mink
0.0
0.0
1
Moose
1.5
1.3
5
Vegetation
0.9
0.8
3
Rodent
Other
1.5
1.3
5

Mainland Sites
%OF %OI N

Combined Sites
%OF %OI N

47.1

39.5

124

62.7

8.0
14.1
5.7
7.6
9.5
3.8
4.9
3.4
2.3
1.5
4.2
3.4
1.9
1.9

6.7
11.8
4.8
6.4
8.0
3.2
4.1
2.9
1.9
1.3
3.5
2.9
1.6
1.6

21
37
15
20
25
10
13
9
6
4
11
9
5
5

7.7
6.2
6.2
5.7
5.5
4.2
4.2
3.0
2.7
2.7
2.0
2.4
1.3
1.7

53.0 374
6.5
5.3
5.3
4.8
4.7
3.6
3.6
2.6
2.3
2.3
1.7
2.2
1.1
1.4

46
37
37
34
33
25
25
18
16
16
12
14
8
10
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Figure 2. Map showing the distribution and relative abundance of different ungulate
species in the diet of wolves, as identified in 595 faecal samples collected in British
Columbia’s coastal archipelago during summer seasons of 2000 and 2001.
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Total biomass consumed from 595 faecal samples equalled 456.1 kg, with sitka
black-tailed deer representing the highest proportion at 294.8 kg or 64.6% (Figure 3).
Adult deer accounted for (246.8 kg, 54.1%), and deer fawn accounted for (48.0 kg,
10.5%). Remaining mammals included: mountain goat (41.3 kg, 9.1%), moose (39.1
kg, 8.6%), black bear (26.6 kg, 5.8%), pine marten (13.3 kg, 2.9%), short-tail weasel
(12.4 kg, 2.7%), river otter (9.7 kg, 2.1%), beaver (9.6 kg, 2.1%), mink (5.8 kg,
1.3%), and small rodent (3.5 kg, 0.7%).
Prey distribution
The number of different prey items found in mainland faecal samples (15) was
slightly higher than the number of prey found in island samples (13). Mountain goat,
grizzly bear, and fisher, were three species found exclusively at mainland sites,
whereas a harbour seal was an exclusive item from an island (Appendix C). All other
prey items were identified from both mainland and island sites. The frequency of
occurrence of sitka black-tailed deer was highest on islands, whereas mountain goat,
moose, and short-tail weasel, were detected in low abundance on island locations
(Figure 4). All other prey varied considerably in abundance between island and
mainland locations. Of total deer occurrence, frequency in adult (73.0%, 72.0%) and
fawn (27.0%, 28.0%), did not differ between mainland and island sampling locations,
respectively.
Proportion of prey consumed differed significantly among mainland locations, nearshore islands, and isolated islands. Chi-square analyses revealed significant
differences of sitka black-tailed deer (χ²{2} = 68.797, P = 0.000), mountain goat (χ²{2} =
41.981, P = 0.000), moose (χ²{2} = 9.141, P = 0.010), and shorttail weasel (χ²{2} =
10.516, P = 0.005), among the above geographic locations.
Examining the differences in detection of deer and non-deer prey yields insight into
major changes in the predation regime among locations. The frequency of deer in
wolf faeces was greatest on near-shore islands, intermediate on mainland sites, and
least on isolated islands (F{2,56} = 7.796, P = 0.001) (Figure 5). Tukey’s post hoc test

Proportion of Biomass Consumed
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Figure 3. Relative biomass consumed by wolves in 595 faecal samples collected and
identified from British Columbia’s coastal archipelago during 2000 and 2001, using
only mammal prey species. Bird, fish, and marine invertebrate were excluded from
biomass calculations (n = 108 faecal samples).
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Figure 4. Frequency of occurrence of prey items identified in 595 wolf faeces on 29
islands and 30 mainland locations in British Columbia’s coastal archipelago. Chisquare analyses revealed a positive association (**; P < 0.05) between the presence of
deer and island locations, whereas short-tail weasel, moose, and mountain goat were
positively associated with mainland locations.
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Figure 5. Mean occurrence per item (+/- 95% Confidence Interval) of prey identified
in 595 wolf faeces collected on 30 mainland sites, 19 near-shore islands, and 10
isolated islands in British Columbia’s coastal archipelago during 2000 and 2001.
‘Smaller Prey’ consisted of all prey items smaller than deer (mustelids, rodent, bird,
marine invertebrate), whereas ‘Larger Prey’ consisted of species larger than deer
(mountain goat, bear, and moose), with most deer occurring on near-shore islands.
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supported this trend as the frequency of deer in wolf diet was most different between
near-shore islands and isolated islands (χ difference = 0.3997, P = 0.003) (Figure 6),
and near-shore islands and the mainland (χ difference = 0.3047, P = 0.003). Smaller
prey occurred most often on isolated islands, and least often on near-shore islands.
Large prey, such as mountain goat, moose, and black bear, were present almost
exclusively on mainland sites.
Biomass consumed by wolves differed among the three geographic areas. As larger
prey species tended to be consumed on mainland locations, it is not surprising that the
total biomass of prey consumed was highest on the mainland compared with adjacent
islands. On near-shore islands, deer represented a higher proportion of total biomass
compared with non-deer prey. Deer also represented the highest proportion of total
biomass on mainland sites, although wolves consumed a greater amount of non-deer
biomass than near-shore islands. Even though prey consumption was lowest on
isolated islands, non-deer prey represented the highest proportion of biomass
consumed compared with deer (Figure 7).
Differences in food item diversity in faecal samples approached significance (F{2,56} =
2.773, P = 0.071) and was highest on isolated islands (r² = 1.362, Sχ = 0.119, n = 10),
intermediate on near-shore islands (r² = 1.194, Sχ = 0.063, n = 19), and lowest on the
mainland coast (r² = 1.149, Sχ = 0.033, n = 30) (Table 4). In this way, food item
diversity of near-shore islands was most similar to the mainland.

Newly identified mammal occurrence on islands
Mammal species identified in wolf diet and previously unrecorded on formerly
studied local islands, included: pine marten on Banks, Princess Royal, and
Aristazabal Island; sitka black-tailed deer on Goose Island; and moose on Pitt Island
(Table 5). In addition, 19 of the 29 islands surveyed have never been inventoried for
mammal occurrence. Mammals found on these islands included: pine marten, shorttail weasel, deer, black bear, beaver and smaller rodents, mink, and river otter.
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Figure 6. Map showing the distribution and relative abundance of sitka black-tailed
deer in the diet of wolves compared between near-shore and isolated islands in British
Columbia’s coastal archipelago. Frequency of occurrence data for each island were
used (> 0.59). Faecal samples were collected from all 29 island locations during the
summer seasons of 2000 and 2001.
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Figure 7. Total biomass of deer and non-deer consumed by wolves in 595 faecal
samples collected and identified on 30 mainland, 19 near-shore islands, and 10
isolated island locations in British Columbia’s coastal archipelago during the summer
seasons of 2000 and 2001.
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Table 4. Recorded differences in food-item diversity (the number of food items per
faecal sample), recovered from 595 wolf faeces collected in British Columbia’s
coastal archipelago, during 2000 and 2001. Sampling locations included 30 Mainland
sites, 19 near-shore islands, and 10 isolated islands.

Location
Mainland
Near-shore islands
Isolated Islands

Food-item
Diversity
1.149
1.194
1.362

Standard
Error (S )
0.033
0.063
0.119

Number of
Food Items
314
325
65

Number of
Samples
263
283
49
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Table 5. List of mammal species not previously recorded in available literature, and
identified from faecal samples collected from 29 island locations in British
Columbia’s coastal archipelago during 2000 and 2001. aVisual observation in wild
(M. Price unpublished data). Species abbreviations are as follows: O.h., Odocoileus
hemionus; M.a., Martes americanus; C.c., Castor canadensis; U.a., Ursus
americanus; M.v., Mustela vison; L.c., Lutra canadensis; M.e., Mustela erminia; A.a.,
Alces alces; R., Rodentia. *Mammals identified on islands that have not been
inventoried for mammal occurrence.

Island
Location
Banks
Princess Royal
Hawkesbury *
Dundas *
Gil *
Dunira *
Pitt
Wales *
Pearse*
Farrant *
McCauley
Smith *
Chatfield
Denny *
Cunningham *
Stephens *
Hunter
Anger *
Campbell *
Fin *
Pooley *
Dewdney *
Roderick *
Gribbell *
Aristazabal
Goose
Campania
Moore
Lewis *

Additional Species
Found
M.a.
M.a.
O.h., C.c., U.a, M.a., M.v.
C.c., L.c., M.e., M.v.
O.h., U.a, L.c., M.a., M.v.
M.e.
A.a.
O.h., M.e.
O.h., U.a, L.c., M.a.
O.h., M.a.
O.h.
O.h., M.a., M.v.
O.h.
R.
O.h.
O.h.
O.h., C.c., U.a, M.a., M.e., M.v.
O.h., L.c.
O.h., L.c., M.e.
O.h., C.c., aM.a.
M.a.
O.h.
O.h.
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Island parameters as predictors of deer in wolf diet
Several island geographic parameters were important in predicting the presence of
deer in faecal remains from wolves, though isolation had the greatest effect.
Specifically, the distance to mainland was inversely related to the probability of
detecting deer in faeces (Figure 8). Seven models were included in the top model set
(0 – 4 ∆AICC), all of which included a parameter relating to isolation. The best
approximating model included Mainland Distance and Inter-island Distance (AICC =
322.474; Table 6). This top model (wi = 0.26) was 1.2 times more likely than the
second model, Mainland Distance (wi = 0.22, ∆AICC = 0.370), for approximating the
presence of deer. Island Area + Mainland Distance (wi = 0.14, ∆AICC = 1.259), was
1.9 times less likely to best approximate the presence of deer than the top model.
Island distance to the mainland, inter-island distance, and island area, are all highly
plausible explanations for the occurrence of deer in island wolf diet. Summing
Aikaike weights for parameters included in the top model set revealed Mainland
Distance as 1.59 times more probable than Inter-island Distance, and 1.96 times more
probable than Island Area, to be the most important variable given the data and
candidate models (Table 7).

Discussion
Foraging ecology
Sitka black-tailed deer are the primary prey species of grey wolves in British
Columbia’s coastal archipelago, in both frequency of occurrence and relative biomass
consumed. These results confer with previous studies that have examined foraging
ecology of wolves in west coast North America (Scott and Shackleton 1980; Milne et
al. 1989; Kohira and Rexstad 1997; Darimont and Paquet 2000). In contrast,
however, alternate prey species constitute a significant proportion of prey consumed.
Spatial and temporal aspects of the sampling design may explain differences
compared with previous studies. Non-random sampling of locations within five
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Figure 8. The probability of deer occurrence in faecal samples from islands (n =
332), as a function of distance to mainland, the most important parameter to predict
the presence of deer in island wolf diet. Only island faecal samples (n = 332)
collected in British Columbia’s coastal archipelago during summer seasons of 2000
and 2001, were used in the analyses.
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Table 6. Top logistic regression model-set that best approximates the presence of
deer in wolf diet on islands, using Akaike Information Criteria (AIC). AICC values
were used for small sample size (n = 29 islands), ∆AICC = changes in AICC values,
and (wi) = weight of evidence of the model. Main parameters for island locations,
included: area (A); island distance to mainland (M); and inter-island distance (I).
Only island sites from British Columbia’s coastal archipelago, where faeces were
collected during 2000 and 2001, were used in the analyses. ‘K’ = the number of
modeled parameters (including intercept).

Model
1M+I
2M
3A+M
4 A + M + I + (M X I)
5A+M+I
6 A + M + I + (A X M)
7 A + M + I + (A X M) + (M X I)

K
3
2
3
5
4
5
6

Deviance
315.514
318.384
316.773
311.454
314.534
311.862
310.214

AICC
322.474
322.844
323.733
324.063
324.201
324.472
326.034

qAICc
0
0.37
1.259
1.589
1.727
1.998
3.56

wi
0.26
0.22
0.14
0.12
0.11
0.1
0.04
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Table 7. Relative importance estimates for the main island parameters used within
Akaike Information Criteria (AIC) to explain the presence of deer in island wolf diet.
Model wi = Akaike weights assigned to corresponding top logistic regression model
set (where 1 = top model). Mainland distance (*) is the most important parameter in
explaining the presence of deer in island wolf diet. Only faeces collected on islands
(n = 29) from British Columbia’s coastal archipelago during 2000 and 2001 were
used in the analyses.

Model
Parameter
1
2
3
Mainland Distance (M) 0.26 0.22 0.14
Inter-island Distance (I) 0.26 0
0
Area (A)
0
0
0.14

wi
4
0.12
0.12
0.12

5
0.11
0.11
0.11

6
0.1
0.1
0.1

7
wi
0.04 1.00*
0.04 0.63
0.04 0.51
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kilometres of oceanic shore may explain the disproportionately high number of
smaller prey consumed.
Marine invertebrates such as crustaceans and molluscs, for example, accounted for
approximately 4% of the prey items I detected. As well, other small mammals such
as river otter and mink, which accounted for a combined 5.9%, are known to be
primary occupants of the beach fringe (Klein 1996). High alternate prey consumption
may also be due to the fine temporal scale by which field collection took place.
Faecal collection was generally performed during July and August, which effectively
excludes approximately nine months of dietary information. Consequently, fishes
(early runs of spawning salmon) accounted for the second highest proportion of prey
consumed by wolves (6.5%). Had field collection occurred when spawning
salmonids are unavailable, wolves would likely have consumed more deer.
The occurrence of mountain goat observed in faecal samples has never been reported
with high frequency in similar studies (Scott and Shackleton 1980; Milne et al. 1989;
Kohira and Rexstad 1997; Darimont and Paquet 2000). Although mountain goat
typically inhabit subalpine and alpine habitats, Pacific Coast populations are known
to occupy winter ranges near sea level (Demarchi et al. 2000; Nagorsen and Keddie
2000). Mountain goat have also been sighted on both Pitt and Princess Royal Island
(McCabe and Cowen 1945) though they were not recorded as prey on any islands in
this study. Given this, goat were consumed most often deep within fiords on
mainland sites, directly adjacent to high elevation habitats, and situated within
maritime and submaritime biogeoclimatic sub-zones (Klinka et al. 1991). The
resulting watershed habitats are quite different in their ecological features from the
hypermaritime coast, and must undoubtedly favour mountain goat occupation.
The presence of moose has not been recorded by similar studies of foraging ecology
of coastal wolves. In fact, a recent publication on mammalian distribution described
their distribution as restricted to the eastern side of the Cascade Mountains
(Shackleton 1999). It was suggested, however, that occupation of moose at the heads
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of major coastal inlets such as: Butte, Douglas, and Knight Inlet, is probable. Twenty
years previous, moose were strictly described as having occupied interior regions of
this province (Shackleton 1999). Conversations with local Haisla First Nation elders,
who occupy areas of this archipelago, reveal a westward irruption of moose to coastal
areas. Moose were neither observed nor spoken of as being part of ceremonial
tradition or past subsistence use in recent history (C. Darimont; personal
communication 2003). This recent migration has also been observed in southeast
Alaska, where moose have been expanding their range from the mainland coast to
present occupations on numerous islands (Alaska Department of Fish and Game
1973). One faecal sample containing moose was collected from Pitt Island, and
several sets of moose tracks were observed by field researchers during 2001
sampling. If the distribution and abundance of moose continues to expand on the
coast, we may observe a major shift in competition among herbivores and predation
regimes.
Prey distribution
Patterns of predation differed among islands versus mainland locations. Specifically,
the occurrence of deer in faeces is lower at mainland sites compared with adjacent
islands, and this may relate to relative availability (Fuller 1989). Although no similar
data exist for BC’s coast, deer densities in adjacent southeast Alaska are higher on
islands compared with the mainland coast (Kirchoff 1996). Alternatively or
concomitantly, the lower observed frequency of deer in mainland wolf diet can be
attributed to higher numbers of available species residing in mainland watersheds.
Mountain goat and moose, for example, are two large terrestrial mammals which
chiefly occupy mainland habitats, compete with deer for food and space, and provide
an additional food source for wolves. It is also known that the islands comprising this
archipelago are typically more productive and available to deer throughout the year
compared with the mainland. Reduced competition and predation pressure, and
increased resource availability, may persuade deer to occupy islands in higher
densities than the adjacent mainland.
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Studies on mammalian biogeography support the idea that smaller species, especially
non-aquatic animals, are often limited in distribution by isolation (MacAurthur and
Wilson 1967; Williamson 1981; Hice et al. 2002). Given this, short-tail weasel were
also found in significantly higher proportions within mainland wolf diet. As wolves
are opportunistic predators, they probably consume higher numbers of mainland
weasel because the opportunities are greater compared with islands. It is therefore
not surprising that pine marten and small rodents were also consumed in higher
frequencies on mainland sites. However, aquatic prey species such as river otter,
mink, and beaver, occurred in higher frequencies on island sites. This finding may
suggest superior dispersal capabilities and success at occupying islands compared
with more terrestrially-grounded animals like weasel and marten.
Marine animals recovered in faecal samples represent a significant proportion of prey
consumed by wolves within the study area. I anticipated a significantly higher
proportion of these prey items to be consumed on island locations simply because of
larger shore-to-area ratios of islands compared with mainland sites. However, the
number of marine animals consumed is generally equal between the two geographic
areas. This equality may reflect the sampling bias which likely occurred during field
collection. As search patterns were typically conducted within 5 kilometres of coastal
shore, differences in marine organism availability between island and mainland
habitats were likely subtle. In the very least, this trend reflects a significant amount
of scavenging by wolves living within coastal shore range, and may certainly differ
from wolves occupying higher elevation terrain of the mainland.
The presence of deer in wolf diet was found most often on islands close to the
mainland shore compared with isolated islands and mainland sites (Figure 5). As
previously mentioned, the lower presence of deer on the mainland may be a function
of an increase in alternate prey availability for wolves. Lower presence of deer on the
mainland may also be a function of decreased habitat preference, compared with
near-shore islands (Kirchhoff 1994). As well, deer on near-shore islands may
effectively escape inter-specific competition. They may also successfully maintain
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viable populations due to increased immigration rates compared with islands further
offshore. Islands situated closer to the mainland shore within the study area are
generally larger in size and situated closer to neighbouring islands. These larger
“effective areas” likely promote increased immigration rates by deer (Kirchhoff
1994), enabling them to maintain populations even under significant predation
pressure by wolves.
As islands increase in relative insularity, the presence of deer in wolf diet decline
considerably. In the absence of deer, smaller prey such as mink, river otter, and bird,
become more abundant in wolf diet. This is particularly evident on the outer-most
islands of Dundas (12 kilometres from mainland shore), Moore (12.5 km), and Dunira
(13.1 km). All three islands show an absence of deer and variable proportions of
alternate prey. A similar pattern was detected on Coronation Island, an isolated
southeast Alaskan island, during the years following a decline in deer numbers.
Wolves became increasingly dependent on harbour seal, birds, mink, river otter, and
marine invertebrates, as deer densities on the island dropped significantly (Klein
1996). It is difficult to speculate whether the outer islands of this study area are in the
latter stages of what occurred on Coronation Island, or whether deer do not occupy
these islands. However, because abundant deer sign was observed on Dundas Island
during the 2001 field season, deer probably inhabit rough terrain areas of the island in
an attempt to evade predation. This behaviour was observed on Coronation Island
during the time when no deer were recorded as prey (Klein 1996).
Food-item diversity in faecal samples was highest on isolated islands, compared with
near-shore islands and the mainland coast. This suggests that wolves occupying
isolated islands consume multiple prey items, per feeding session, more frequently
than the two adjacent geographic areas. Although species richness is certainly higher
in mainland watersheds, the faunal diversity on isolated islands is likely composed of
smaller animals (MacArthur and Wilson 1967; Williamson 1981; Heaney 1986;
Conroy et al. 1999). In the general absence of deer on islands, wolves must consume
higher quantities of smaller prey. In contrast, on mainland sites where deer also occur
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at relatively lower frequencies in faeces, wolves often consumed other large prey
which do not require higher quantities and subsequent multiple items. Accordingly,
mountain goat, moose, and black bear were almost always identified as solitary items
in faecal samples from mainland locations. Even though deer consumed on islands
were also typically identified in single food-item faecal samples, they were often
associated with other prey.
Newly identified mammal occurrence on islands
Few studies have reported on British Columbia's faunal distribution, with regards to
their occurrence on the mainland coast and adjacent archipelago. McCabe and
Cowen (1945) produced general mammal occurrence information for 10 of the
islands sampled in this study, leaving 19 islands not previously described. The
presence of pine marten on Banks, Princess Royal, and Aristazabal Island, signify a
major difference in mammal occupation previously described on these islands. Pine
marten was also found in the diet of wolves on 6 other islands, and during fieldwork I
observed marten on a seventh. Pine marten were not recorded on any of the 35
islands McCabe and Cowen sampled. My findings do conform with MacDonald and
Cook (1996) who reported the (non-introduced) occupancy of pine marten on 9
southeast Alaskan islands.
I also found short-tail weasel remains in faeces from 5 islands not sampled previously
by McCabe and Cowen (1945). This is consistent with MacDonald and Cook (1996)
who reported the natural occupation of short-tail weasel on 15 southeast Alaskan
islands. The presence of deer identified on Goose Island supports the observations by
Darimont and Paquet (2002), who found abundant deer sign on the island during
2000. As the Goose Group of islands is extremely isolated from the mainland shore
(8.7 kilometre distance), it is not surprising that I found an additional 15 islands with
deer occupancy throughout the study area, not previously described.
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Island parameters as predictors of deer in wolf diet
Predator-prey dynamics in fragmented landscapes may be determined by isolation,
area of fragments, and species-specific factors. Top logistic regression models and
our knowledge of wolf-ungulate ecology aids in explaining the patterns I observed.
The best performing models, using AIC were: Mainland Distance + Inter-island
Distance, Mainland Distance, and Area + Mainland Distance – all of which are
biologically meaningful. This demonstrates the important influence that distance
from the mainland has on wolf-deer systems on these coastal islands, though other
isolation measures and the island’s area contribute to explaining variation in foraging
patterns.
The probability of detecting deer in diet of island wolves decreases dramatically with
increasing distance from the mainland and neighbouring islands. The increased
absence of deer as a function of isolation may best be explained by reduced
immigration rates of deer from adjacent areas, coupled with predation pressure by
wolves. As islands increase in relative insularity, deer probably have a more difficult
time immigrating to those islands due to larger swimming distances. In the absence
of wolves on isolated islands, deer maintain viable populations (Kirchhoff 1994) even
under the effects of reduced immigration. However, wolves are known to drive
ungulate populations to near extinction when constrained by insular habitats (Klein
1996). In terms of reproductive rates, wolves can effectively reproduce more quickly
than deer (Klein 1996). Without the aid of continual immigration by deer from
surrounding areas, wolves can effectively extirpate local island populations of deer.
On Coronation Island, Klein (1996) reported the introduction of wolves to a 75km²
island isolated by 900m and the subsequent collapse of the island deer population.
This author hypothesized that due to deer’s significantly lower rate of reproduction,
high wolf predation pressure and the relative insularity of Coronation Island made it
impossible for deer to sustain their population (Klein 1996). These cyclic events
probably exist on most isolated islands visited by wolves and deer, and this study
provides a mere snapshot in time of its ecological process.
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Although island area is the least influential parameter compared with isolation, the
occurrence of deer in wolf diet increases with increasing island size. This effect is
most notable when islands of larger areas are situated closer to the mainland. It is
known that deer tend to preferentially seek insular habitats in an attempt to avoid
predation, and it is when these islands are large, that deer densities are highest
(Kirchhoff 1994). This may explain the high occurrence of deer identified in nearshore island wolf diet, compared with nearby mainland areas. However, when islands
of similar size yet different distances from mainland shore are compared, the presence
of deer differs dramatically.
Lewis Island (7 km², 2.4 km mainland distance) revealed deer as the predominant
prey of wolves, whereas the sample from Moore Island (5 km², 12.5 km distance)
consisted of bird. A similar trend was observed on Pitt (1349 km², 0.1 km distance)
and Banks Island (1024 km², 3.25 km distance), where deer was the predominant prey
of the former, and mink and river otter of the latter. Again, it appears that in the
presence of wolves on isolated islands, predation pressure is too great for deer to
maintain viable populations. It is apparent, therefore, that island area is much less a
factor in predicting the presence of deer compared with an island’s distance from the
mainland shore.

Conclusion
The temperate rainforests of British Columbia's coastal archipelago comprise a
relatively intact biome, subject to limited ecological research to date. In fact, we are
only beginning to understand high-interest animals such as wolves or bears, with
respect to their foraging ecology. This study demonstrates a high use of sitka blacktailed deer by wolves, particularly on islands. On the mainland coast, I also detected
considerable predation on other ungulates (mountain goat and moose) and smaller
animals. On near-shore islands, wolves show the highest use of deer as prey. As
islands increase in insularity, deer are most often replaced by mink, river otter, bird,
and marine invertebrate. An island’s size and relative distance to its nearest
neighbour account for much of the variation in deer consumed by island wolves.
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Specifically, isolation relative to mainland best approximates the presence of deer in
the diet of wolves on islands.
As a substantial portion of the world’s remaining ancient temperate forest occurs
across this large oceanic archipelago, it is imperative to address the conservation
significance of my results. Habitat modification can often negatively influence prey
populations, which in turn affect populations of predators. Recent evidence suggests
that present logging practices and even-age stand management will reduce the
landscape’s carrying capacity for deer (Wallmo and Schoen 1980; Alaback 1982;
Kirchhoff 1994). Further, the patterns of change initiated by this modification of habitat
directly threaten the future abundance and distribution of wolf-deer systems in coastal
rainforests (Person et al. 1996; Darimont and Paquet 2000; Darimont and Paquet
2002). Continued removal of critical habitat, therefore, has the potential to alter the
entire ecological community of this incredibly rich archipelago.
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Appendix A. Comparison of the number of faecal samples collected per location on
mainland sites (n = 263), and islands (n = 332). All faecal samples were collected in
British Columbia’s coastal archipelago during summer seasons of 2000 and 2001.
Location numbers correspond to study area map (Figure 1).

Mainland
Location
# of Samples
Collected
20-Klewnugget
36
19-Kumealon
28
44-Kitlope
25
52-Roscoe
19
41-Klekane
18
24-Giltoyees
17
35-Triumph
17
22-Kitkiata
15
1-Kshwan
12
27-Lowe Inlet
8
5-Stagoo River
6
3-Alice Arm
6
2-Anyox
6
25-Kildala
5
46-Mussel River
5
28-Kiskosh
4
34-Goat Harbour
4
8-Chambers
4
14-Kutzeymateen
4
4-Salmon Bay
4
6-Perry Cove
3
21-Pike Creek
3
50-Kynoch River
3
23-Foche River
2
59-Koeye River
2
36-Fiordland
2
11-Union Creek
2
10-Kwinimass
1
43-Khutze
1
42-Altanhash River
1

Island
Location
# of Samples
Collected
45-Princess Royal
64
49-Pooley
60
31-Pitt
42
29-Hawkesbury
40
32-Farrant
19
38-Gil
15
7-Pearse
14
51-Roderick
11
56-Denny
10
12-Dundas
8
30-Banks
8
48-Aristazabal
5
39-Dewdney
5
40-Campania
4
17-Lewis
4
18-McCauley
3
9-Wales
3
33-Gribbell
2
26-Anger
2
55-Campbell
2
54-Cunningham
2
53-Chatfield
2
13-Dunira
1
15-Smith
1
16-Stephens
1
58-Hunter
1
57-Goose Group
1
47-Moore
1
37-Fin
1
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Appendix B. All-inclusive set of candidate generalized logistic models, using
Akaike Information Criteria (AIC), comprising different hypotheses concerning
factors affecting the presence of deer in island wolf diet. Parameters used included:
Area (A); Mainland Distance (M); and Inter-island Distance (I). ‘K’ = number of
parameters + 1 for the intercept. ‘AICC’ = corrected AIC values for small sample size
(n = 29). Only islands sampled in British Columbia’s coastal archipelago during
summer seasons of 2000 and 2001 were used for the analyses.

Model
A + M + I + (A X M) + (A X I) + (M X I) + (A X M X I)
A + M + I + (A X M) + (A X I) + (M X I)
A + M + I + (A X M) + (A X I)
A + M + I + (A X M) + (M X I)
A + M + I + (A X I) + (M X I)
A + M + I + (A X M)
A + M + I + (A X I)
A + M + I + (M X I)
A+M+I
A+M
A+I
M+I
A
M
I

K

Deviance

AICC

8
7
6
6
6
5
5
5
4
3
3
3
2
2
2

308.429
308.667
311.18
310.214
311.385
311.454
311.862
314.384
314.534
316.773
332.822
315.514
362.73
318.384
334.716

331.629
328.01
326.998
326.034
327.205
324.063
324.472
326.994
324.201
323.733
339.782
322.474
367.192
322.844
339.176
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Appendix C. Comparison of food items identified in mainland (n = 265), versus
island (n = 314), faecal samples in descending order of occurrence. Mountain goat,
grizzly bear, and fisher (*) were found exclusively on the mainland. Harbour seal
(**) was found exclusively on an island. All 595 faecal samples were collected in
British Columbia’s coastal archipelago during summer seasons of 2000 and 2001.

Mainland
Food Items
Sitka black-tailed deer
Mountain goat *
Shorttail weasel
Fish
Pine marten
Bird
Marine animal
Moose
River otter
Black bear
Vegetation
Beaver
Rodent
Mink
Grizzly bear *
Fisher *

Island
Food Items
Sitka black-tailed deer
Fish
Bird
River otter
Pine marten
Marine animal
Mink
Beaver
Black bear
Shorttail weasel
Vegetation
Rodent
Moose
Harbour seal **

