Steller Sea Lion Diet and Population Trends in the Aleutian Islands
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INTRODUCTION

« Steller sea lion population counts 1990-2012
- 177°W to 172°E (Areas 1-3): DECLINING
- 170-177°W (Areas 4 & 5):  STABLE or INCREASING

RESULTS

Seasonal, Decadal and Regional Diet Using Hard Parts
What do HARD PARTS reveal about Seasonal-Decadal-Regional Differences in Diet?
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Steller Sea Lion abundance trend Figure 2. Frequency of Occurrence of Steller sea lion prey in scats collected in 3 areas of the Aleutian Islands (Figure 1) during
o o o e . the Breeding (May-August) and Non-Breeding (September-April) Seasons during the 1990s and 2000s.
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What did DNA add to HARD PART analysis (Non-Breeding 2000s only)?
' ' ' - Same species most prevalent but different order

180" . - Larger prevalence of Cephalopods, Pacific cod, and Smooth Lumpsucker using

DNA Combined with Hard Parts than Hard Parts alone (X?, P<0.001)

Non-Breeding Season Diet Using DNA and Hard Parts

Figure 1. Map of the Aleutian Islands showing the sites where Steller sea lion scats were collected (1990-2012) and

the 5 Areas used for trend, diet and groundfish community analysis. Steller sea lion Regional Population Trend: - Cephalopod +250%
Counts of Adult and Juvenile Steller sea lions by Area, 1990-2012 (black dots). Black line is median estimated count - Pacific cod + 94%
each year and vertical black bars are + 95% credible interval for each count estimated by agTrend (Johnson and Fritz,

eview. Blue line is average trend for 2000-2012 period. - Smooth lumpsucker  + 57%

« DNA provided species identification for salmon, rockfish and cephalopods

METHODS - samon
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Steller Sea Lion Diet
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« Prey hard remains collected and assigned to the lowest taxon possible Cephalopod S
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- Large prey not entirely ingested (e.g., Pacific cod, octopus) E.
« Small fish with fragile, thin bones (e.g., myctophids, lumpsuckers) f,,l" c .
+ Invertebrates with few chitinous remains (e.g., cephalopods) %_
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- 2° cephalopod-optimized gels were used to clarify octopus and squid spp. Table 2. Top 10 most prevalent prey in the NON-BREEDING season diets of Steller sea lions in the 2000s based on
hard parts, DNA analysis, and a combination of both, along with the percent of the total diet based on percent 0 -
Table 1. Number of Steller sea lion scats with hard part remains by Season and Area 1990-2012. Split-Sample Frequencyof Occurrence. (JOQ O(' 0\0 OQ’ (,)QQ <8<S>' (,§2Q <,§2Q OQQ Q\$ ,_)QQ @3‘ <<\c,‘z‘ <<\<9 QOQ
Areas 1-3 Area 4 Area 5 Aleutian Islands <<\(-’ O\>’ (OV %G) {9\2\ C $(:> Qe Q\\’ (}5\/ \‘—)\2\ (9\50 Q} < \,O
Season 1990s 2000s 1990s 2000s 1990s 2000s 1990s 2000s Total HARD PARTS DNA BOTH (} Q O(" 4<< V‘ \} @ \(') S \é Q ‘F @\% Q&“
Breeding 859 332 283 66 221 170 1,363 568 1,931 Rank Prey Category % of Diet | Prey Category % of Diet | Prey Category % of Diet QV Q/\% <& = <<</<§ VN \Q‘ O(.; 0@ Q<\8‘ QS
Non-Breeding 151 144 4 414 114 323 306 881 1,187 1 Atka mackerel 20 Smooth lumpsucker 24 Atka mackerel 18 Y < »\‘5 (QQ‘ © <& \2\\/ O’\ C
Total 1,010 467 324 480 338 493 1,669 1,449 3,118 2 Rockfish spp. 15 Pacific cod 22 Pacific cod 13 $V“ Ny O«
3 Smooth lumpsucker 9 Cephalopod spp. 14 Smooth lumpsucker 12 @O
4 Irish lord 8 Atka mackerel 13 Rockfish spp. 10 )
5 Walleye pollock 8 Rockfish spp. 8 Cephalopod spp. 8 M Hard Parts (n=598) M DNA (n=480) M Composite (n=606)
R E S U LTS 6 Pacific cod 8 Walleye pollock 5 Walleye pollock 7
7 Greenling spp. 4 Salmon spp. 3 Irish lord 6
How successful were we in identifying prey? 8 Salmon spp. 3 Greenling spp. 2 Greenling spp. 4 . ) ) . ) o
9 Rock sole 3 Irish lord 2 Salmon spp. 3 Figure 3. Comparison of Split Sample Frequency of Occurrences (SSFO; Olesiuk et al. 1990; Tollit et al. 2010) of prey species in
- Hard Parts 10 Cephalopod spp. 2 Rock sole 2 Rock sole 3 Steller sea lion scats (n) collected during the Non-Breeding season in the 2000s as determined by Hard Parts, DNA, and both
- 54 prey taxa, 6,553 prey occurrences: 2.1 prey taxa/scat (Composite) methods. Note the much larger SSFO using DNA than Hard Parts for Pacific cod, smooth lumpsucker and
« DNA cephalopods.
- 37 prey taxa, 1,263 prey occurrences: 2.2 prey taxa/scat
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