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Abstract. The short-tailed shearwater (Ardenna tenuirostris)
is one of the abundant marine top predators in the Pa-
cific; this seabird spends its non-breeding period in the
northern North Pacific during May–October and many visit
the southern Chukchi Sea in August–September. We exam-
ined potential factors affecting this seasonal pattern of dis-
tribution by counting short-tailed shearwaters from boats.
Their main prey, krill, was sampled by net tows in the
southeastern Bering Sea/Aleutian Islands and in the Bering
Strait/southern Chukchi Sea. Short-tailed shearwaters were
mainly distributed in the southeastern Bering Sea/Aleutian
Islands (60± 473 birds km−2) in July 2013, and in the
Bering Strait/southern Chukchi Sea (19± 91 birds km−2) in
September 2012. In the Bering Strait/southern Chukchi Sea,
krill size was greater in September 2012 (9.6± 5.0 mm
in total length) than in July 2013 (1.9± 1.2 mm). Within
the Bering Strait/southern Chukchi Sea in September 2012,
short-tailed shearwaters occurred more frequently in cells
(50× 50 km) where large-sized krill were more abundant.
These findings, and information previously collected in other
studies, suggest that the seasonal northward movement of
short-tailed shearwaters might be associated with the sea-
sonal increase in krill size in the Bering Strait/southern
Chukchi Sea. We could not, however, rule out the possibil-
ity that large interannual variation in krill abundance might
influence the seasonal distribution of shearwaters. This study
highlights the importance of krill, which is advected from the
Pacific, as an important prey of top predators in the Arctic
marine ecosystem.

1 Introduction

The shelf region in the Bering and Chukchi seas harbors
one of the most productive marine ecosystems in the world
(Grebmeier et al., 2006; Hunt et al., 2013). These areas are
also among the regions where recent reductions of sea-ice
coverage have been particularly significant (e.g., Perovich
and Richter-Menge, 2009). Changes in the timing of sea-ice
formation and retreat, along with increasing seawater tem-
peratures and freshwater content, determine the timing, in-
tensity, and locations of phytoplankton bloom and hence af-
fect the distribution and abundance of primary and secondary
consumers (Mueter and Litzow, 2008; Steel et al., 2008; Li
et al., 2009; Hunt et al., 2011; Kahru et al., 2011; Matsuno et
al., 2012).

In the Bering Sea and Chukchi Sea shelf regions, ma-
rine mammals and seabirds, as homoeothermic top preda-
tors, play an important role in trophic energy flow (Schnei-
der et al., 1986; Piatt and Springer, 2003). As mobile preda-
tors can respond quickly to shifts in prey distribution (i.e., by
switching foraging areas or prey species), changes in their
distribution can potentially serve as indicators of fluctua-
tions of trophic relationships (Sydeman et al., 2006; Iver-
son et al., 2007; Piatt et al., 2007). Recently, the northern
Bering and Chukchi shelf have shown evidence of shifts
in upper-trophic-level species composition, distribution, and
abundance. For example, gray whales (Eschrichtius robus-
tus) in the Chirikov Basin expanded their foraging range to
the north as their prey biomass (amphipods) decreased from
1983 to 2000 (Moore et al., 2003). Similarly, dramatic de-
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