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The shelf, coastal and inside waters of the Kodiak archipelago present a mosaic of 
marine habitats. Productivity and biodiversity in the region are

 

also influenced by 
two main current systems; the Alaskan Coastal current which passes to the west of 
Kodiak through the Shelikof Strait, and the Alaskan Stream which

 

passes along the 
eastern shelf and influences coastal waters via troughs that cut

 

into the shelf. Steller 
sea lions (Eumetopias jubatus) utilise a number of terrestrial haulouts throughout 
the Kodiak archipelago. As central-place foragers, the diet of sea lions is likely to be 
influenced by availability of prey at a local level. Spatial and

 

temporal variation in the 
diet of sea lions in the Kodiak area was investigated using scats (fecal

 

samples) 
collected from 10 sites from 1999 to 2005. Of the 76 prey taxa

 

identified, the most 
important species in term of frequency of occurrence and numerical abundance 
were: Pacific sand lance, walleye pollock, arrowtooth

 

flounder, Pacific cod, Pacific 
salmon, Pacific herring, and capelin. Significant differences in

 

prey composition 
were found among regions, seasons and years. Pacific herring dominated the diet 
on the west coast and accounted for most of the differences in regional diet in 
spring and winter. Similarity between regions in prey consumed was greatest in 
winter and fall and lowest in spring. Annual variation in diet was relatively low in 
winter, while spring and fall diets varied from year-to-year, with regional-specific 
shift in dominant prey.

Methods
Over 2,700 scats with identifiable prey were collected from 10 sites on the north, 
east, south and western side of Kodiak Island (Fig. 1). All hard

 

prey remains in scats 
were identified by Pacific Identifications Inc. to the lowest taxonomic level possible. 
The relative importance of each prey taxa

 

in the diet of sea lions is presented here 
as frequency of occurrence, modified to sum to 100% (%MFO). Diet

 

overlap (or 
similarity) among regions, seasons and years was quantified by the Bray-Curtis 
index of similarity (S). Due to limited sample size of collections at each site, 
collections within regions were pooled. Differences in diet composition were 
examined using multi-dimensional scaling (MDS, Fig 2.) and tested using analysis 
of similarity (ANOSIM), using annual samples as replicates. The contribution of 
each prey taxa

 

to the overall difference in diet composition was determined using 
the SIMPER routine in PRIMER software package (Plymouth Routines

 

In 
Multivariate Ecological Research). Only prey contributing to ≥10% of the difference 
in diet are presented here. Diet in the southern region is not presented here due to 
limited seasonal comparisons.

Regional differences in diet
Differences in overall diet composition among locations were significant in winter, 
spring and fall (all P <0.05; Fig. 3). Similarity in the prey consumed between the 3 
regions was greatest in winter (S = 54-64%) and fall (S = 58-62%) and lowest in 
spring (S = 47-61%). In winter and spring, diet composition was similar between

 

north and east, but differed significantly  (all P<0.05) between

 

north and west and 
east and west. Differences in diet among locations in winter and

 

spring were largely 
contributed to the relatively high occurrence of Pacific herring

 

in the west, compared 
to the north and east (Table 1).  In fall, diet composition was only significantly 
different between east and west (P = 0.029) due largely to a relatively higher 
occurrence of Pacific herring and Pacific sand lance in the west

 

and higher 
occurrence of Pacific cod in the east (Table 1). Although the average diet 
composition in the north appeared considerably different from that in the east and 
west, interannual

 

variation in fall diet in the north was greater than the variation 
between locations.

 

Regional comparisons of diet composition in summer were 
limited. However, averaged over 3 years, prey use differed significantly (P = 0.1) 
between north and south collections (S = 52%). Differences in diet were mostly 
attributed to a high occurrence of Pacific salmon (17% of difference) in the south and 
a relatively high occurrence of capelin (12% of difference) and herring in the north 
(11% of difference). Overlap in diet between north and west in summer 2002 (Fig. 3) 
was also low (S = 47%), and attributed to 4 prey species (Table 1).

Seasonal differences in diet
Differences in diet composition among seasons were significant for collections in the north 
and west (P<0.05), but not east (P = 0.287). In the north, significant differences in diet 
composition occurred between summer and all other seasons (all P<0.05), and between fall 
and spring (P = 0.063).  In summer, 4 prey taxa

 

contributed to ≥10% of observed differences 
in diet in at least one pair-wise comparison (Table 2a). In fall 3 major discriminating species 
were identified (Table 2b). In the west, significant differences

 

in diet composition occurred 
between spring and both winter (P = 0.029) and fall (P = 0.029),

 

and were largely attributed 
to an over two fold increase in the occurrence of Pacific herring in spring accounted for 21% 
and 23% of the difference in diet compared to winter and fall, respectively.
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Figure 3. Relative diet composition, based on modified frequency

 

of occurrence averaged across collections.

Figure 2. Example of MDS plot 
for regional differences.

Discriminating species

Conclusion and future work
Differences in prey composition of scats found among regions, seasons and years suggest 
that the diet of Steller sea lions in the Kodiak Archipelago is strongly influenced by local and 
seasonal availability of prey. These results will be compared to

 

data from concurrent prey 
studies in the Kodiak region to determine if variation in Steller sea lion diet composition 
reflects observed spatial and temporal changes in prey availability.

Annual shifts in prey composition
For each location, diet overlap between annual collections was generally high in winter and 
low in spring and fall. Collections from the north generally displayed the greatest interannual

 

variation in prey composition. For example, in the north, four species were identified as 
contributing to ≥10% of the differences in spring diet composition among years, and 
displayed gradual shifts in frequency of occurrence over the study period (Table 3). A large 
proportion of the variation in spring diet between years was attributed to a relatively high 
occurrence of Pacific herring in 2000, which was absent from scats in 2001 (20% of 
difference) and occurred in relatively low frequencies in 2002 (16% of difference), but 
increased in frequency in 2003. While Pacific cod increased in relative importance between 
2000 and 2003, Arrowtooth

 

flounder declined in importance over the study period.

Table 2. The major species discriminating seasonal

 

diet composition for each location.
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Table 1. The major species discriminating regional diet composition

 

for each season.

Discriminating species

West North East

Pacific herring 14 16
Walleye pollock 12

% contribution

Winter

Discriminating species

West North East

Pacific herring 24 30

% contribution

Spring

Discriminating species % contribution

West East

Pacific herring 13
Pacific sandlance 11
Pacific cod 11

Fall

Discriminating species % contribution

North West

Pacific salmon 19
Walleye pollock 15
Pacific sandlance 14
Capelin 12

Summer

Table 3. Species contributing to ≥

 

10% in dissimilarity in at least one pair-wise annual 
comparison, where diet overlap was less

 

than 60%, are highlighted in bold.

Discriminating species

Spring 00 Spring 01 Spring 02 Spring 03

Pacific herring 16.6 0.0 2.0 9.8
Pacific cod 7.4 10.6 17.2 26.5
Arrowtooth flounder 16.6 17.2 7.9 6.8
Capelin 9.2 0.7 0.7 0.8

%MFONorth

Figure 1. Colors correspond 
to those in figure 2 legend.

West

c

Discriminating species

Spring Winter Fall

Pacific herring 21 23
Pacific sandlance 12

% contribution

North Discriminating species % contribution 

Fall Spring

Arrowtooth flounder 13
Pacific cod 11
Pacifc salmon 10

a b

Discriminating species

Summer Winter Spring Fall

Capelin 13 12 14
Pacific salmon 10 13 10
Pacific cod 11
Arrowtooth flounder 13

% contribution
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