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Background!
•  Humpback whales are termed generalist 

consumers (fish and zooplankton).!
•  Foraging choices by humpback whales in 

Kodiak waters may impact available prey for 
other consumers.!

•  Stable isotope ecology is an effective way to 
estimate trophic levels (TL) of mobile 
mammals (Hobson 1999).!

•  Basal food-web isotope ratios propagate to 
higher TL’s through diet, thus basal δ15N	  are 
needed when estimating TL’s of consumers.!

•  Remineralization with depth may influence 
basal δ15N and bias pelagic TL estimates.!

Questions!
1.  Can Pacific weathervane (WV) 

scallop (Patinopecten caurinus ) 
δ15N values be used in trophic 
level estimations of humpback 
whales in the Kodiak Archipelago?!

!
2.  Do humpback whale trophic levels 

vary temporally (2004-2013) by 
region in Kodiak waters?!

Methods!

Figure 2. Sample 
collection locations of 
humpback whales by 
region (North, South; 

symbols) and WV 
scallops by year (X’s). 
Regions defined from 

previous analysis.!

2.Process	  Samples	  

i. Grind adductor muscle of scallops!
ii. Slice whale skin in half lengthwise!
!

Lipid Extraction (both species):!
1.  Dry samples for 24 hrs at 60 C!
2.  One round petroleum ether 

Soxhelet extraction!
3.  Re-dry samples 12 – 24 hours!
4.  Homogenize samples!
5.  Weigh into tin capsules!

Scallops: Test the relationship 
between δ15N with depth and 
Julian day using local polynomial 
regression fitting (LOESS).!
!

Humpback whales:  Explore 
regional and annual trends.!
!

TL= 2 + (δ15Nwhale - δ15Nscallop)/2.8!
!

where 2 is the trophic level of the 
primary consumer (scallop) and 2.8 is 
the δ15N enrichment for fin whale skin 

(Borrell et al., 2012; Post 2002).  !

Results!
1. Pacific weathervane scallops can estimate 

TL’s of Kodiak humpback whales.!
     i. No observed intra- or inter-annual trend !
        between δ15N and depth or Julian day.!
2. TL’s varied by year for each region.!
     i. Consistently lower TL’s in the South !
        suggesting higher proportional feeding!
        on lower trophic level organisms (i.e. !
        zooplankton) compared to the North.!
     ii. Overall mean TL supports generalist!
          diet of humpback whales.!

Conclusion!
Figure 3. Scallop δ15N 
by Julian day (A) and 

depth (B) by year 
(colors; Fig. 2). Solid 

black lines are LOESS 
predictions with span = 

0.75 and 95% 
confidence intervals 
(black dashed lines).!

Figure 4. Mean (± SD) Kodiak humpback whale 
trophic level (TL) for years 2004 - 2013 by region 
(North diamond, South triangle; Fig. 2); the solid 

black line represents the overall mean TL. Shaded 
regions represent range of trophic levels for strictly 
fish-eating and plankton-eating marine mammals.!
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Refer to Fig. 1 for whale 
skin sample collection. 
Scallops were collected 

from ADF&G annual 
eastern otter trawl 

surveys. 	  

Figure 1. Skin was obtained from free-ranging whales 
for stable isotope studies using biopsy darts.!

Biopsy dart!

Photo by: Dana Wright!
NOAA/AFSC/NMML + UAF IACUC!

Permit #14296, 140171, and 140169!

!
Mean (± SD)!

 Scallop δ15N (‰)!
North!10.2 ± 0.87!
South! 10.2 ± 1.0!

Stable Isotope Analysis:!
•  Analyze samples for carbon and nitrogen 

isotope ratios at Georgia Institute of 
Ecology Stable Isotope Laboratory.!

•  Ratios reported in δ notation as ‰ from:!
!

δX = [(Rsample/Rstandard) -1] x 1000!
!

X = 15N or 13C and R = corresponding ratio 
of 15N/14N or 13C/12C (Post 2002). !

!
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1.	  Obtain	  Samples	  

3.	  Explore	  Scallop	  and	  
Humpback	  Whale	  
Distribu7ons	  

4.	  Es7mate	  Humpback	  
Whale	  Trophic	  Levels	  (TL)	  


