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Abstract

Under conditions of rapid sea-ice retreat and dis-
solution, we observed at least nine Pacific walrus
calves separated from adult females in waters as
deep as 3,000 m in July and August 2004 in the
Canada Basin of the Arctic Ocean. Given limited
sea surface visibility from the ship, we surmise that
many additional calves may have been separated
in the overall study area. These conditions appear
to have been related to the transport of unusually
warm (7° C) Bering Sea water into this area north
of Alaska. Walruses invest considerable maternal
resources while caring for calves on seasonally
ice-covered continental shelves for periods of up
to 2 y or more and only rarely separate from their
young. Therefore, these observations indicate that
the Pacific walrus population may be ill-adapted
to rapid seasonal sea-ice retreat off Arctic conti-
nental shelves.
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Introduction

Pacific walruses (Odobenus rosmarus divergens
Illiger) are adapted to life on shallow Arctic conti-
nental shelves and specialize in feeding on benthic
macroinvertebrates (Fay, 1982), which are present
in high benthic standing stock communities on
portions of the Chukchi continental shelf (Feder
etal., 1994). Walruses dive to depths no greater than
200 m (Fay & Burns, 1988), but the recent trend
of seasonal sea-ice retreat in the Arctic Ocean has
resulted in seasonal sea-ice often retreating off the
continental shelf (McPhee et al., 1998; Rothrock
et al., 1999; Serreze et al., 2003) until it is only

located over deep Arctic Ocean waters where neg-
ligible macroinvertebrate food is present in the ben-
thos (Grebmeier & Barry, 1991). Female walruses
with calves are typically distributed in the summer
in continental shelf waters to the north of Alaska,
where they use seasonal sea-ice as a platform from
which to dive to the bottom while feeding (Fay,
1982). These animals are not normally observed in
deep Arctic basin waters, however, because of the
lack of food and depth limits for diving.

We present data here on the locations and ocean
depths at sites where walrus calves were observed
to be separated from adult females in Arctic Ocean
waters north of Alaska in July and August 2004.
These data were collected in conjunction with
oceanographic sampling that documented the intru-
sion of warm (7° C) water onto portions of the
Chukchi and Beaufort Seas’ continental shelves,
where, until recent years, seasonal sea-ice has been
typically present, even during the summer. Our
widespread observations of walrus-calf separations,
which to our knowledge have not been reported pre-
viously, indicate that the Pacific walrus population
may be ill-adapted to rapid seasonal sea-ice retreat
off Arctic continental shelves. These observations
are consistent with predictions that continued
retreat of Arctic sea-ice is likely to impact lactating
walruses negatively that use sea-ice over the con-
tinental shelf as a feeding platform (Kelly, 2001).
Walrus calves are dependent on maternal care for
2 y or more before they are able to forage for them-
selves, so the presence of seasonal sea-ice over the
continental shelves may be critical for feeding suc-
cess and maternal care of walrus calves.

Materials and Methods

Locations of lone walrus calves were documented
using geographical positioning technology during
a cruise (HLYO04-03) of the U.S. Coast Guard
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icebreaker, Healy, in conjunction with digital pho-
tography timing, ship bridge logs, and other obser-
vations of walruses in the vicinity of the ship during
oceanographic sampling. A geographical informa-
tion system (GIS) aboard the ship (Www.joss.ucar.
edu/sbi/) was used to document the water depths
where walrus calves were observed and to pro-
duce regional bathymetric charts showing the loca-
tions of lone walruses in relation to water depth.
Simultaneous water sampling using a conductivity-
temperature-depth profiling system with a rosette
of bottles documented the water masses present in
the study area, allowing us to study such indicators
as salinity, temperature, and inorganic nutrients. In
addition, a multiple vertical opening and closing
plankton net system was deployed throughout the
cruise to document distributions of zooplankton
populations, which also were used as a diagnos-
tic tool for identifying the water mass origins of
sea water in the portion of the Arctic Ocean studied.

Results

During a research cruise from 18 July to 26 August
2004 as part of the Shelf Basin Interactions pro-
gram (http://sbi.utk.edu), we observed at least
nine separated walrus calves in Canada Basin
waters (as deep as 3,000 m) where no adult wal-
ruses were observed (Figure 1). Because of the
limited sea surface area visible from the ship, it is
likely that much higher numbers than nine sepa-
rated calves were present in the overall study area.
During this cruise, adult females with calves were
only observed in shallow waters at the head of
Barrow Canyon, where depths were less than 100
m (Figure 1). Our observations coincided with the
presence of a large plume of warm water carrying
Bering Sea-origin plankton (e.g., Neocalanus spp.
copepods) and having hydrographic characteris-
tics (salinity and nutrient ratios) consistent with
a Bering Sea origin. This water mass intruded
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Figure 1. Sea surface temperature from composite NOAA AVHRR satellite imagery during the period 12-16 August 2004
and showing plume of warm Bering Sea water advected into the area where separated walrus calves were observed; black
tones denote either land or sea surface areas where cloud cover or sea-ice precluded remote sensing of sea surface tempera-
ture. White squares show locations of walrus calves’ sightings; adjacent number indicate number (1 or 2) lone walrus calves
observed at those locations. Red squares indicate other stations occupied during the research cruise. Red box northeast
of Wainwright indicates only locations where groups of adult walruses, some with calves, were observed during cruise.
Bathymetric contours are shown as white lines. Stations in black box to the east of Barrow are a transect line east of Point

Barrow that is shown as a vertical cross-section in Figure 2.
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into the Point Barrow region of the Chukchi and
Beaufort Seas during July and August of 2004 and
was in part responsible for the rapid melting or
advection north of sea-ice over the continental
shelf of the Chukchi and Beaufort Seas during the
summer of 2004 (Figure 1). Copepods of Bering
Sea origin were observed in surface waters as far
as our eastern-most transect and well out into the
Canada Basin to depths greater than 3,000 m.
Surface water temperatures measured east of Point
Barrow were as high at 7° C in July and August
2004 compared with surface water temperatures
of approximately 1° C or less that were observed
during the same week in July and August 2002
at the same location (Figure 2). Ice cover and ice
retreat between spring (May to June) and summer
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(July to August) between the two years also were
markedly different, with extensive ice cover east
of Barrow encountered in spring of both years that
persisted during mid-July of 2002, but was virtu-
ally absent by mid-July of 2004.

Discussion

The current trend of seasonal sea-ice retreat away
from shallow Arctic continental shelves until ice
is only situated over the deep Arctic Ocean basin
(McPhee et al., 1998; Rothrock et al., 1999; Serreze
et al., 2003; Stroeve et al., 2005) poses adaptive chal-
lenges for the walrus population (Tynan & DeMaster,
1997; Kelly, 2001). If walruses and other ice-asso-
ciated marine mammals cannot adapt to caring for
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Figure 2. Cross-section plots of water temperatures on a transect line east of Point Barrow in (a) 29 July to 4 August 2002
relative to (b) 28 July to 8 August 2004; data points are depths and locations of bottle samples collected from a conductivity-
temperature-depth rosette. Insets show location of transect lines relative to northern coast of Alaska.
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their young in shallow waters without sea-ice avail-
able as a resting platform between dives to the sea
floor, a significant population decline of this species
could occur. If these sightings of separated walrus
calves are due to the rapid dissolution or retreat of
sea-ice that was observed during the summer of 2004
(Stroeve et al., 2005), our observations have implica-
tions for the Pacific walrus population.

Moreover, the walrus plays an important role
in structuring benthic food webs and biological
community structure on Arctic continental shelves
(Simpkins et al., 2003) and also serves as a food
source for Arctic Inupiat communities. If, as a
result of environmental changes in the Arctic, sea-
ice continues to decline in thickness and extent,
or if as we observed here, seasonal sea-ice retreat
occurs very rapidly with the onset of summer, it is
possible that female walruses will have difficulty
nourishing themselves and caring for their young.
Separations of walrus, such as we observed, may
become more common and widespread. Since
walruses have a low reproduction rate and a high
investment in nurturing young, with single calves
born only every 2 to 3 y (Fay, 1982), recruitment
could be expected to decline.

We have considered some alternate explanations
for our observations of walrus calf separations. It is
possible that hunting by the nearest Alaska Native
communities of Barrow and Wainwright may have
resulted in the killing of adult females and the con-
sequent orphaning of the calves that we observed;
however, hunting ethics in this region generally
discourage the taking of adult females with young
(M. Webber, U.S. Fish and Wildlife Service, pers.
comm.), although in some cases, young calves
are themselves preferred food (P. Omiak, Sr.
in Diomede, and J. J. Olemaun in Barrow, pers.
comm.). Our observations were well offshore
(Figure 1) from any of the hunting areas that can
be reached by small boat. Disturbance, such as
by a severe storm, could have caused walruses
to stampede off ice floes, resulting in the perma-
nent separation of mother-calf pairs. Although we
cannot exclude these other possibilities, it seems
both reasonable and parsimonious to conclude that
the large-scale and rapid disappearance of sea-ice
over the Chukchi and Beaufort continental shelves
during July and August 2004 (Stroeve et al., 2005)
was the likely primary cause of the numerous
walrus mother-calf separations that we observed
over a wide area of newly open water.

To our knowledge, and in the experience of
marine mammal specialists we have consulted,
the observations of these separated calves in the
deep Canada Basin are exceptional and have not
been reported previously, although this type of
effect of retreating sea-ice on lactating walruses
and their calves had been predicted previously

(Kelly, 2001). Our observations raise the possibil-
ity that rapid seasonal sea-ice retreat could create
a crisis for the Pacific walrus population in the
Bering, Chukchi, and Beaufort Sea region.
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