
W9: Puffins as Samplers of Forage 
Nekton in the North Pacific

PICES 2024, Honolulu, Hawaii

26 October 2024



Workshop Goals and Agenda

Introduction (William Sydeman, Farallon Institute)

1. Present information on puffins as samplers of forage nekton in the North 
Pacific (Yutaka Watanuki – Hokkaido University)

2. Present information on analytical and statistical issues facing researchers using 
puffins (predators) as samplers of forage nekton (Jim Thorson, NOAA)

3. Present information on a key, but poorly known forage fish in North Pacific food 
webs, Pacific Sand Lance, and how puffins and other predators can be used to 
better understand PSL population dynamics (Matt Baker, NPRB)

4. Present information on the use of puffin sampling in the study and 
management of Sablefish (Mayumi Arimitsu, USGS). 

5. Discussion – a) opportunities, challenges; b) review paper



Rhinoceros Puffin (Auklet)



Why Study Puffins to Study Forage Nekton?

1. North Pacific forage nekton: key to trophic 
transfer, diverse assemblage, very 
difficult/expensive to sample and study.

2. Puffins (3 spp. in Pacific) forage within ~50-
100km of colonies (shelf/shelf break 
habitats), obtain forage nekton and bring 
them back to the colonies (“central place 
foraging”) where they can be sampled by 
researchers (sampling relatively easy, 
without undue impact on the birds).

3. Large samples of fresh, whole fish can be 
obtained for morphometric, compositional, 
and genetic analyses. 

4. Long-term spatially-comprehensive datasets 
on puffin-sampled forage nekton are 
available for analysis and insight.

Horned Puffin



5. Samples contain species (e.g. Pacific sand 
lance, capelin) and/or age classes (e.g., age-0 
gadids/hexagrammids) that are difficult to 
sample by conventional means.

6. Samples are interpretable relative to 
changes in ocean conditions and climate.

7. Sample data has application(s) in both 
seabird and fisheries management and 
conservation.

8. Similar puffin sampling data is available in 
the Atlantic for ecosystem to hemispheric-
scale comparative investigations.

Tufted Puffin







What Makes Puffins Such Great Samplers? 
(Samples May Contain Multiple Fish) 



“Palatine 
denticles”

Morphological Adaptation for Multiple Prey Items in Samples

Puffins hold fish with 
denticles in the back 
of their mouth with 
their tongue while 
they can continue to 
forage, resulting in
multiple fish in each 
sample (this also 
presents analytical 
challenges though) 



Sydeman et al. 2017 FOG



Piatt et al. 2018 FOG



Some Key Literature





















Buldir, horned puffin
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Buldir, tufted puffin
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Aiktak, tufted puffin
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Chowiet, rhinoceros auklet
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St. Lazaria, rhinoceros auklet
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East Amatuli, tufted puffin
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Röst, Atlantic puffin
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Isle of May, Atlantic puffin
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