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Can we differentiate krill-eating and herring-eating whales

Background using fatty acid trophic markers in blubber samples? Technique
Understanding humpback whale diets in southeast Biopsy crossbow bolts were used
Alaska (SEAK) is crucial to the management of Arctic Krill (T. raschii) to capture blubber plugs from

whales for which we had direct

feeding observations. Lipid was
Biopsy extracted from these blubber
Crossbow samples and their fatty acids
Se characterized. Similarly, fatty acid
profiles were obtained for krill and
herring from the same region for
comparison and identification of
potential markers for diet discrim-

| Blubber  ination,
Biopsy

Sample In addition, complete blubber cores
were compared to outer blubber
biopsy samples and found to have
fatty acid profiles that did not differ

herring and other prey species in the region.

SEAK Humpback diets are dominated by
euphausiids (krill) and small schooling fish such as
herring, though little information exists regarding
relative proportions.

In this study, whales with at least a month of diet
observations were classified as primarily-krill or
primarily-herring eaters, and fatty acid analysis

was used in an attempt to discriminate between Humpback Whale —— N
these classes. (M. novaeangliae) Pacific Herring (C. pallasii)

Classification of a whale of undisclosed feeding
behavior was then attempted based on this

method of diet discrimination using only blubber Fatty Acid trophic markers identified to distinguish

significantly.
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Using ANOSIM (Analysis of Similarity) on the blubber fatty acid profiles, whales with different (kruskars stress (1)=0102)
observed feeding behaviors (primarily-krill vs. primarily-herring) were separated to a significant Krill-eaters
degree. Furthermore, the whale with undisclosed feeding behavior was correctly classified using
this method. o e
. ) . . . g . % ol
Several individual fatty acid trophic markers were also identified that may serve as simpler and : A Sunet
more qualitative indicators of primary diet items. For instance, a relatively high abundance of ng:g
C18:4n3, typically high in krill, was immediately evident in (primarily) krill-eating whales, and 2 florringesators. = | P too
C20:1n11, typically high in herring, was noticeably elevated in (primarily) herring-eating whales. Sencent
Further studies applying the same technique to larger sample sizes and for humpbacks from ANOSIM indicates the ‘distance' (dissimilarity)

between groups of fatty acid (FA) profiles. R=1 would
indicate perfect group separation, R=0 indicates no
separation. Shown is an MDS (Multi-Dimensional

- Scaling) plot, reducing the 20+ FA used in the
Humpback sampling areas in southeast Alaska Whale biopsy samples collected under NMFS Scientific Research Permit 473-1700-01, issued to J. Straley; Additional blubber samples analysis down to 2D to visualize the separation.
provided courtesy of SPLASH (Structure of Populations, Levels of Abundance and Status of Humpbacks); All photos property of NOAA.

various geographical regions are now underway.
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