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Observations of Annual Walrus (Odobenus rosmarus divergens)
Migrations in the Nearshore Waters of the Chukotka Peninsula from 1990 to 2012
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ABSTRACT. After the end of the commercial harvest, research regarding the Pacific walrus (Odobenus rosmarus divergens)
in Russia was reduced and focused on the observation of animals at land-based haul-outs. This paper presents the long-term
observations of the distribution, relative abundance, and direction of seasonal movements of walruses in the offshore waters of
the Chukotka Peninsula, based on data obtained in 1990—-2012. Observations of Pacific walruses and other marine mammals
were conducted mainly from April through November, but some were conducted all year round. In some years up to 30 Native
Chukotkan observers were employed at this task. Some watched from observation posts in Native villages onshore, and others
from motorboats during hunting trips. These observations have shown that walruses are rare in January and February in the
nearshore waters of the Chukotka Peninsula. Their numbers begin to increase in March. The northward movement of walruses
begins in April, and walruses migrate from the Bering Sea to the Chukchi Sea throughout the summer months and early
autumn. Based on observations from posts located directly in front of the southern Bering Strait, I conclude that 106—1055
walruses pass through the Bering Strait from July to September, to the northwest and north. At the haul-outs in the Gulf of
Anadyr, the relative number of walruses remains stable during the summer (up to 11000 individuals at all haul-outs in total
based on observers’ estimates) and decreases only with the appearance of ice in October—November.

Key words: walrus; Odobenus rosmarus divergens; shore-based visual observations; Chukotka Peninsula; Gulf of Anadyr;
Chukchi Sea; Bering Sea; migration

RESUME. Lorsque la récolte commerciale a pris fin, les recherches concernant le morse du Pacifique (Odobenus rosmarus
divergens) en Russie ont été réduites a 1’observation des animaux aux échoueries terrestres. Cet article présente les
observations a long terme en matiére de distribution, d’abondance relative et d’orientation des mouvements saisonniers du
morse au large de la presqu’ile de Tchoukotka, en fonction de données prélevées entre 1990 et 2012. Les observations du morse
du Pacifique et d’autres mammiféres marins ont principalement été réalisées d’avril a novembre, bien que certaines aient été
faites I’année durant. Au cours de certaines années, jusqu’a 30 observateurs tchoukotkas se sont affairés a cette tache. Dans
certains cas, I’observation s’est faite a partir de postes établis dans les villages autochtones, et dans d’autres cas, dans des
bateaux a moteur dans le cadre de voyages de chasse. Ces observations ont permis de constater que le morse se fait rare en
janvier et en février dans les eaux sublittorales de la presqu’ile de Tchoukotka. Le nombre de morses commence a augmenter
en mars. En avril, les morses commencent & monter vers le nord, puis ils migrent de la mer de Béring a la mer des Tchouktches
pendant les mois d’été et au début de ’automne. D’aprés les observations faites a partir des postes situés en face de la partie
sud du détroit de Béring, nous concluons qu’entre 106 et 1055 morses passent dans le détroit de Béring de juillet a septembre,
vers le nord-ouest et le nord. Aux échoueries du golfe d’Anadyr, le nombre relatif de morses reste stable pendant 1’été (jusqu’a
11 000 individus dans I’ensemble des échoueries, selon les estimations des observateurs) et ne diminue qu’avec I’apparition de
la glace en octobre et en novembre.

Mots clés : morse; Odobenus rosmarus divergens; observations visuelles a terre; presqu’ile de Tchoukotka; golfe d’Anadyr;
mer des Tchouktches; mer de Béring; migration

Traduit pour la revue Arctic par Nicole Giguére.

ABCTPAKT. I[locne okoOHYaHHSI KOMMEPUYECKOTO ITPOMBICIIA, HCCICIOBAHMS MOpKa B HAIlled CTpaHe OBIIN COKPAIICHBI
W COCPEIOTOYCHBI Ha HAOJIONEHUIX KMBOTHBIX Ha OeperoBbIxX NexOumax. B pabore mpeampuHsTa MONBITKA aHAN3a
MHOTOJIETHUX HAOJIOICHHU paclipeelieHns], OTHOCUTEIbHON YHCICHHOCTH 1 HAIIPABIICHHSI CE30HHBIX TIEPEMEICHHI MOPIKeH
B npuOpexkbe UyKOTCKOTO MOTyOoCTpPOBa, HA OCHOBE OPUTHHAIBHEBIX JAaHHBIX, MONy4eHHBIX B 1990—-2012 r1. Habmonenus
MOp’KE€ BEJIM OJHOBPEMEHHO C HAONIOJICHHSIMU JIPYTUX BHIOB MOPCKUX MIIEKOMUTAIOMHX. PaboTH BelH, B OCHOBHOM, C
ampess 1Mo HOsIOpb, OAHAKO B OTAENBHBIC TOABI PabOTHI MPOJOKAIUCH KPYTIOroAndHO. B paboTax mpuHUMAaJN ydacTHe
1o 30 HaGmronareneil. HaGmroneHus Benu, MPEeUMYIIECTBEHHO U3 ITOCEIIKOB PACIOIOKEHHBIX Ha ToOepexbe YyKoTCKOro
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nosiyoctpoBa. YacTh paboT MpoBOUIACE CO 3BEPOOOHHBIX OOTOB U JIOZOK BO BpEMsI OXOTHHYBHX 3Kcreaunuii. [[poBenéHubie
HCCIIeIOBAHU MTOKa3aly, YTo B siHBape — QeBpase, B npudbpexbe UyKOTCKOro MOIyOCTPOBA, BCTPEUH MOPIKEH €JUHUYHEL.
WX unciieHHOCTh HaUMHAEeT yBEIUYUBATHCS B MapTe. J[BukeHue Mopkel B HanpaBienun bepunrosa nponusa u UykoTckoro
MOps onpenensieTcs B anpene. Mop:xu MUTrpupyiot u3 bepunrosa mopst B UykoTckoe He TOJIBKO BECHOW, HO M HA MPOTSKEHUH

BCCX JICTHUX MCCALCB W Hadajla OCCHHU. Ilo pe3yiabpTatamM Ha6J'I}OJICHI/II7I, C MYHKTOB PacCroOJIO)KEHHBIX HECTIOCPECACTBCHHO

nepea 0KHBIM BXOIOM B BepI/IHFOB MPOJINB, MOKHO 3aKJIFOYUTh, YTO C UIOJIA IO CCHTﬂ6pb B BCpHHFOB MIPOJIUB MPOXOAUT HE

menee 1000 mopskeid. B paitoHe siexOunn AHabIPCKOTO 3aJIMBa OTHOCUTEIbHAS YHCICHHOCTh MOPIKEH Ha MPOTSIKCHHUH JIeTa
ocTaeTcs CTAaOMIBHON M CHHI)KACTCS JIMIIB C MOSIBJICHUEM JIbJIa B OKTIOpe —HOsIOpe.

Kunrouessie croBa: Mmopxk; Odobenus rosmarus divergens; 0eperossie HaOmroneHus1; Yykorckuii [TonyocTpoB; AHaIbIpCKIit

3anus; YykoTtckoe Mope; bepunroso Mope; Murpanuu

INTRODUCTION

The Pacific walrus (Odobenus rosmarus divergens) is one
of the most conspicuous inhabitants of the Arctic. The
walrus spends at least two-thirds of its life in the water,
going ashore or on ice only for rest or reproduction (Fay,
1982). This species migrates over long distances because
of seasonal changes in sea ice. Based on the analysis of
commercial harvesting, Belopolsky (1939) and Nikulin
(1940) made significant contributions to the investigation
of walrus. Beginning in 1958, numerous aerial studies were
conducted both in Russia and in the United States, aimed at
estimating the population size (Fedoseev, 1962, 1966, 1982;
Gol’tcev, 1968; Fedoseev and Raslivalov, 1986; Gilbert,
1989; Speckman et al., 2011). As a result, information was
obtained that clarified the migration activity of walruses.
Now it is known that at the end of winter walruses inhabit
the Bering Sea from Bristol Bay in the east to the Gulf
of Anadyr in the west (Fay, 1982; Fedoseev, 1982; Fay et
al., 1997; Speckman et al., 2011). In the spring as the ice
melts, the walruses move through the Bering Strait into the
Chukchi Sea. By late September, walruses are distributed
along the edge of the drifting ice from Cape Barrow,
Alaska in the northeast of the Chukchi Sea, to the mouth
of the Kolyma River in the west, to the East Siberian
Sea (Fay, 1982; Estes and Gol’tcev, 1984; Fedoseev and
Raslivalov, 1986; Gilbert, 1989). For the summer, part
of the walrus population remains in the Bering Sea near
costal haul-outs in the western part of the Gulf of Anadyr
and Arakamchechen Island (Nikulin, 1940; Gol’tcev, 1968;
Mymrin et al., 1990) and Bristol Bay (Jay and Hills, 2005).
At the end of the summer, when the ice edge is displaced
far to the north, the walruses leave the ice and form coastal
haul-outs on the northern shore of the Chukotka Peninsula
(Gol’tcev, 1968; Kochnev, 2010a; Chakilev et al., 2015),
on Wrangel and Herald Islands, (Kochnev, 2010b) and
in northwest Alaska. In cold years, when the summer ice
edge is not shifted far enough to the north, walruses prefer
to stay on the ice. When ice begins to form, the walruses
migrate back to the Bering Strait and into the Bering Sea
where they form temporary haul-outs on the northern shore
of the Chukotka Peninsula, St. Lawrence Island, and the
Punuk Islands (Fay, 1982).

Despite the great economic importance of the walrus to
the peoples of the North, with the end of the commercial

pelagic marine mammal harvesting, research in Russia has
declined and has been focused on observing walruses at
onshore haul-outs (Kochnev et al., 2008; Kochnev, 2010a;
Kryukova, 2012; Pereverzev and Kochnev, 2012; Chakilev
et al., 2015). Simultaneous observations from many
observation posts along the shore make it possible to obtain
information on the seasonal distribution and migrations of
animals, which complements information obtained from
other sources. This paper continues a series of publications
on marine mammal research in the offshore waters of
the Chukotka Peninsula (Melnikov and Zagrebin, 2005;
Melnikov et al., 2007; Melnikov, 2014, 2017; Melnikov
and Zdor, 2018). I present the long-term observations of
the distribution, relative number, and direction of seasonal
movements of walruses in the offshore waters of the
Chukotka Peninsula based on data obtained in 1990—-2012.

MATERIALS AND METHODS

In some years up to 30 (mean = 14) Native Chukotka
observers were employed to count walruses and other
marine mammals. Only one or two observers were involved
in the beginning and at the end of the work (Table 1).
Some watched from observation posts in villages (Fig. 1)
and others from small motorboats. Observations were
conducted mainly from April through November, but some
were conducted all year round.

Observations were made using binoculars, with the
observers taking note of the elevation of the observation
perch, the duration of observations, the observation
conditions (direction and speed of wind, visibility, presence
or absence of whitecaps, the percentage of ice cover, the
number of marine mammals sighted, their approximate
distance from shore, and their swim direction). Of the
sighting data associated with each count, only swim
direction and percentage of ice cover was used, whether
the animals were in the water, on shore, or on the ice. The
number of animals that were on land-based haul-outs or in
the water near a haul-out was estimated as a general group;
they were lumped as a total without distinction between
animals on land and in the water. The presence of female
walruses could be determined if they were on the ice or
on the shore and if they were accompanied by calves. All
variables were assessed subjectively by the observers. The



TABLE 1. Duration of walrus observations in the nearshore
waters of the Chukotka Peninsula.

Number Total observation

Year of observers Start date  End date days

1990 1 14 June 1 December 77
1991 1 30 June 10 December 78
1992 3 30 May 29 November 217
1993 5 5 May 30 November 589
1994 26 1 April 27 December 4180
1995 28 1 June 31 December 5288
1996 30 1 January 30 November 5537
1998 9 1 April 30 December 1516
1999 19 1 April 30 November 3318
2000 20 1 April 30 December 4300
2002 29 1 March 30 November 4674
2003 29 1 March 28 November 4262
2004 9 1 April 28 December 662
2005 20 1 April 26 September 1512
2010 2 28 May 30 November 120
2011 3 18 May 28 November 145
2012 2 1 May 13 December 229
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most extensive research efforts occurred in 1994-96, and
then in 2000, 2002, 2003, and 2005 (Table 1).

Recording the length of time an observer conducted
observations on any particular day turned out to be a
difficult organizational issue. It would take only 30 minutes
of actual observation time to determine the number of
animals in the sector of observation and what species they
were. Yet most of the observers working in the villages
listed the duration of their observations as the length of the
working day, which obviously bore little relation to reality
since observations were conducted sporadically. For these
reasons, observers found it hard to decide on observation
time, with some recording the time spent looking through
binoculars, others the time spent on the shore, and still
others the length of the working day. Observers sitting in a
boat during a hunting expedition may have been hampered
by a low vantage point limiting their field of vision, but on
the other hand they were constantly on the move, and all
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FIG. 1. Study area showing the base observation posts from which walruses were observed along the Chukotka coast. Because of spatial differences in conditions,
the data obtained from individual observation points were analyzed by area: Gulf of Anadyr, Bering Sea, and Chukchi Sea.
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members of the crew watched out for marine mammals,
often from dawn until dark. Information however, that
was recorded in the logbook only at the end of the working
day was always integrated, and the observers usually put
the length of time they spent at sea as their observation
time, which was often as long as 18 hours. But even
during hunting trips, observations were not conducted
steadily throughout the day. The observers’ attention
was interrupted by actual hunting activity and the work
connected with getting the harvested animals back to shore.
For these reasons, I considered a good or fair visibility
observer-day as a single observation, without regard to the
duration or intensity of the search. Our fundamental unit
for analysis was therefore the number of walruses per day.

It is important to point out that in spring and summer, day
length is 24 hours, but in autumn it is only four hours.

During analysis, the data were summarized as number
of walruses per number of observation days for each
village, region, or period of time. Since most villages
in neighbouring areas had several observers working
independently of one another, the data from all the observers
in one area were averaged. Because of spatial differences
in conditions, the analysis was carried out in three separate
areas from south to north: 1) the Gulf of Anadyr and the
southern Chukotka Peninsula, 2) the Bering Sea and eastern
Chukotka Peninsula, including the northwestern waters of
the Bering Sea and the Bering Strait, and 3) the Chukchi Sea
and the northern Chukotka Peninsula (Fig. 1).
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FIG. 2. Distribution of walruses in December 1995, which was the year when the highest number of walruses were counted. The crosses mark the locations of
village observation posts along the coast. Major walrus land haul-outs and some coastal features are also identified.



RESULTS
Walrus Distribution: December— February

Gulf of Anadyr: In the northern Gulf of Anadyr,
walruses were seen in December 1998, 2000, and 2004.
These were single animals and small groups of up to 50
individuals. Only once, in December 2000, was a herd of
120 animals registered on the ice. In January —February (all
years) sightings of walruses were also rare here.

Bering Sea: In the northwest Bering Sea, walruses
were encountered in December 1995, 1996, and 2000.
The greatest number were seen in December 1995 when
up to 200 walruses were counted on drifting ice. Later, in
January—February (all years), walrus presence in the area
was sporadic.

Chukchi Sea: In December the formation of ice in the
Chukchi Sea usually ends. The sea is usually covered with
ice and the ice edge has advanced into the Bering Strait.
In typical years, most walruses have left the Chukchi Sea
by December. However, in warm years animals remain in
southern parts of the Chukchi Sea until mid-December.
In 1994 and 2008 in the northwest Bering Strait, single
individuals and small groups of walruses were counted on
the edge of the drifting ice. In 1995 there were exceptionally
large groups of walruses (Fig. 2). In the latter case, the
observer reported that the estimate was approximate since
the herds occupied an ice strip about 10 km in length. In
all years of observation between January and March, no
walruses were seen in the Chukchi Sea.

Walrus Distribution and Migration: March—June

Gulf of Anadyr: Typically by March, the number of
walruses increased significantly (Figs. 3a, 4); however the
increase in numbers did not occur annually. In 1994, 1996,
2002, and 2003, observers saw only single animals and
small groups, consisting of mostly females with calves. The
most numerous walruses were seen in 1995 when March
herds of 600 to 1000 individuals were observed on the
ice, both in the northwestern and northeastern parts of the
gulf (Fig. 3a). Almost all walruses (98%) were on the ice
(Table 2). It should be noted that the animals that were in
the water moved to the west, into the gulf.

In April walruses began to gather in the Ruder Spit haul-
out area. By April 2000, when the ice was absent in this
area, approximately 3000 walruses were counted on the
shore and in the water near haul-outs. In general for all years
of observation, the number of walruses in the northern part
of the Gulf of Anadyr decreased in April as compared to
March (Fig. 4). Observers recorded mainly single animals
and small groups of up to 100 individuals. In the area of
Sireniki village, 25% of the animals that were in the water
moved east. Ice drift occurred in the same direction. On the
ice 70—80% of the walruses were counted.

In May for all years of observation, the number of
walruses remained at the same level as it had in April
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(Fig. 4). As in the previous month, the animals were seen
mainly in small groups and singly; 32% of the walruses were
in the water and of these, 62% were headed out of the gulf.
Females with calves made up most of the 35% of walruses
recorded on the ice (Table 2). On 21 May 1994 in the absence
of ice, up to 4000 walruses accumulated around the Ruder
Spit haul-out area. Later, some of them went ashore.

In June, walruses were concentrated at nearshore haul-
outs in the northwestern part of the gulf. Walruses formed
aggregations of up to 3000 individuals on the ice adjacent
to the haul-out or in Ruder Spit haul-out area. If the ice was
absent, the animals went ashore. In the water outside the
haul-out, the animals moved mainly along the coast. In the
northeastern part of the gulf, walruses were seen singly and
in small groups of up to 50 individuals, all moving along
the coast to the exit of the gulf.

Bering Sea: In March walruses were seen only in
1995, 2002, and 2003. In 1995 and 2002, these sightings
were of single individuals and micro groups of up to five
individuals. On 13 and 14 March 2003, up to 200 females
with calves were observed on the ice in the area of Tkachen
Bay. In March, only 6% of walruses were recorded on the
ice and 55% in water (Table 3).

By April the presence of walruses off the eastern shore
of Chukotka is slightly reduced (Fig. 5). Single animals and
small groups of up to 50 individuals were observed, mainly
in the area of the Tkachen and Provideniya Bays.

In May for all years of observation, small groups of up
to 50 walruses appear along the entire eastern shore of the
Chukotka Peninsula (Figs. 3c, 5). About 48% of the animals
were on the ice during this period in small herds of up to 50
individuals (Table 3). Rarely, 100 individuals were observed
on the broken ice. The most numerous walruses were at the
southwestern Bering Strait. Here both in the water and on
the ice, groups of up to 200—300 individuals were seen
every year, sometimes with aggregations of 700—1000
animals (Fig. 3c). Observers reported the presence of
females with calves on the ice. Among the animals in the
water, 31% moved into the Bering Strait.

In late June 1996, the first instance of walruses on the
shore haul-out of Arakamchechen Island was recorded.
Walruses, singly and in groups of up to 50 individuals,
either moved along the coast to the north and northeast or
drifted on broken ice in the same direction. To the north
in the area of Akany and Nunyamo, 11% of the walruses
remained in the water, moving towards the Bering Strait
100-200 m from the coast, sometimes in the surf zone.
Herds on the ice in this period contained about 57% of
the observed animals (Table 3). Several dozen to several
hundred individual walruses were counted in herds on
the ice.

Chukchi Sea: In the Chukchi Sea, the first walruses
appeared in April near Uelen village in the northern Bering
Strait. They were seen here in 1996, 2002, and 2009 as
single animals and in groups of up to six individuals. In
May 1996, 2000, and 2002, single animals and groups of
10—20 walruses were observed in the Cape Inchoun area.
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TABLE. 2. Number and percent of walrus counted in the northern part of the Gulf of Anadyr from 1994 to 2012. Walrus were counted

in the water, on shore, on sea ice, or in unspecified locations.

Month In water On shore On sea ice Unspecified'
# % # % # % # %

March 60 1 0 0 7294 98 64 1
April 384 5 1200 15 4042 52 2205 28
May 838 32 0 0 916 35 833 32
June 1191 6 14980 71 4391 21 519 2
July 4739 31 2140 14 45 0 8160 54
August 13574 25 6330 12 0 0 34297 63
September 6471 12 13642 26 3 0 31679 61
October 1718 29 2000 34 0 0 2196 37
November 144 11 0 0 0 0 1171 89
December 0 0 0 0 143 3 4029 97

" missing data

TABLE 3. Number and percent of walrus counted each month in the Bering Sea from 1994 to 2012. Walrus were counted in the water,
on shore, on sea ice, or in unspecified locations in the eastern offshore waters of the Chukotka Peninsula.

Month In water On shore On sea ice Unspecified'
# % # % # % # %

March 450 55 0 0 50 6 315 39
April 24 13 0 0 128 70 30 17
May 893 31 0 0 1384 48 611 21
June 754 11 844 12 3854 86 1352 20
July 1095 4 8837 33 1690 6 15302 57
August 3899 12 7860 23 0 0 22214 65
September 6635 23 7550 27 62 22 14247 50
October 1757 11 9670 61 30 0 4367 28
November 87 3 540 19 15 1 2173 77
December 0 0 0 0 215 32 467 68

! missing data

TABLE 4. Number and percent of walrus counted each month in the Chukchi Sea from 1994 to 2012. Walrus were counted in the water,
on shore, on sea ice, and in unspecified locations in the northern offshore waters of the Chukotka Peninsula.

Month In water On shore On sea ice Unspecified'
# % # % # % # %

May 50 3 0 0 1617 87 190 10
June 2763 12 0 0 17538 74 3446 15
July 2116 7 1506 5 24009 75 4541 14
August 17049 31 3367 6 766 1 33327 61
September 54413 23 148423 63 3556 2 29861 13
October 27341 10 165841 60 21318 8 61855 22
November 10466 8 49543 39 45178 36 20513 16
December 1464 9 0 0 13140 79 2116 13

" missing data

In 2002, a single walrus was also seen near Neshkan
village. In June, walrus herds on drifting ice became
numerous along the entire northern coast of the Chukotka
Peninsula. During this period, 86% of walruses were seen
on the ice (Fig. 3d, Table 4). Herds on the ice numbering
from 300—-3000 individuals were recorded in the area of
the Inchoun, Neshkan, and Enurmino villages in 1990,
1991, 1996, 1999, and 2003. On average in the Chukchi
Sea across all years, 20.9 individuals were counted per
observation in June (max. 3000).

Walrus Distribution: July—September

Gulf of Anadyr: In July of all years of observation,
walruses were starting to concentrate near Ruder Spit and
Meechkin coastal haul-out areas (Figs. 4, 6a). An average
of 14% of the animals were counted on the shore. There
was almost no sea ice in the area at that time. According
to rough estimates by observers, at the Ruder Spit haul-out
area in July there were anywhere from several dozen to
2000 walruses, and at the Meechkin haul-out there were up
to 700. In the area of the Meechkin haul-out, walruses were
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FIG. 3. Walrus distribution in the coastal waters of the Chukchi Peninsula from March—June 1995: a) March 1995, b) April 1995, ¢) May 1995, and d) June 1995.

seen both leaving the haul-out and returning to it. In the area
of the Ruder Spit haul-out and Bering Cape, animals moved
mainly near and along the coast in small groups of 2—10
walruses. Sometimes there were aggregations of 500—1000
individuals. Walruses preferred to be near the shore,
probably because of the constant presence of killer whales.
Near the village of Nunligran, the number of walruses
increased from 7 to 25 on average per observation in July
compared to June. Herds of up to 50 individuals moved
near the coast towards the exit of the gulf, where 90% of
the walruses were headed. At the eastern end of the Gulf
of Anadyr, groups of 2—30 walruses moved to the east and
then to the north around Cape Yakun. Up to 100 walruses
were counted here per day.
On average for all years in August in the western part
of the Gulf of Anadyr, 25% of the walruses were on haul-
outs. According to rough observer estimates, about 5000

individuals were located on the Ruder Spit haul-out area
(7 August 2002) and up to 6000 on the Meechkin haul-
out (10 August 2003). In order to avoid killer whales when
moving and feeding, the walruses preferred to stay near the
shore. During this period, individuals and groups of up to 15
killer whales almost constantly patrolled the walrus haul-out
arca. In the Nunligran area the walruses sometimes formed
aggregations of up to 4000 individuals. In the northwestern
Gulf of Anadyr, the walruses did not show a distinct direction
of movement. In the Nunligran village area (Cape Achen),
almost all walruses (98%) continued to move towards the
exit from the Gulf of Anadyr in small groups near the coast.
Near the village of Sireniki, almost all walruses left the
gulf. Nevertheless, despite the constant outflow, the average
number of walruses in the northern part of the gulf increased
markedly from 87 per day (max 1000 in 2000 and 2005) in
July, to 109 (max 6000 in 2003) in August.
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All data were provided by observers.
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On average for all years in September in the northwestern
Gulf of Anadyr, 26% of the walruses were observed on
haul-outs or in the water nearby (Table 2). Walruses were
sighted in groups of 100—2000 animals. Large aggregations
of animals were recorded, mainly in the area of Cape
Bering, about 1-5 km from the shore. On 23 September
1994, walruses formed a haul-out of about 5000 individuals
under the coastal cliff near Lake Yakeler. On average for all
years in September near the village of Sireniki, 96% of the
animals quickly left the gulf in small groups.

Bering Sea: In July 1999, there was a mass haul-out
of up to 2500 walruses on the shore of Arakamchechen
Island. The walruses came out on shore not only on Cape
Kyginin where a stable coastal haul-out existed, but also
on the eastern and western shores of Arakamchechen
Island, which formed a temporary costal haul-out, as
well as on Nuniangan Island, a small island to south of
Arakamchechen Island. On the shore, 33% of the walruses
were counted (Table 3). Of the animals in the water,
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FIG. 6. Monthly distribution of walruses in the coastal waters of the Chukotka
Peninsula in July—September using the example of 1995. Observations of
walruses were not made in the Meechkin haul-out and Arakamchechen haul-
outs in 1995.

85% moved northward and 13% moved southwards. In
September 2002 and 2003, up to 3000 walruses went to
Cape Kyginin of Arakamchechen Island. The animals still
fed near the shore of the island in herds of up to 600, both
on the Okhotsk Sea side of Arakamchechen Island and on
the Senyavin Strait side.

In July—September near Akany, Nunyamo, and Peek,
almost all of the walruses (98% on average for all years)
quickly moved toward the Bering Strait, 0.1 -3 km from
the shore. At observation posts located directly before the
southern entrance to the Bering Strait, observers recorded
on average 711 (106—1055) walruses passing into the strait
during this time.

In September of 1994 and 2002, the first temporary
haul-outs of walruses were recorded at Capes Nunyamo,
Yandogay, Peek, and in Dezhnevo Bay. The number of
walruses on these coastal haul-outs ranged from a few
dozen up to 500. On average about 27% of the animals were
on the shore (Table 3).

Chukchi Sea: For July of all years of observation on
average at the north Bering Strait, 64% of the walruses
quickly moved to the north, while the rest migrated along
the coast to the northwest. Seventy-five percent of the
animals were counted on the ice (Table 4). July was the first
month that walruses came out on the Inchoun haul-out. The
first 30 walruses to come ashore on Inchoun Cape were
recorded on 17 July 2003.

Near the villages of Enurmino and Neshkan in July, there
were 30 individuals per day on average across all years.
Drifting ice held 96%—97% of the walruses. During this
period observers in whaleboats saw extensive herds of up
to 3000 individuals on the ice 10—30 km offshore (Fig. 6).
Walruses were usually located in groups of up to 100
individuals at a distance of 0.2—0.5 km from one another
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and occupied an ice edge up to 2 km wide. The animals that
were in the water had no distinct direction of movement. In
the absence of ice, walruses went to the Idlidlya haul-out.
In September, the number of observed walruses increased
2.5 times compared to in August and 4 times compared to
in July. In September the walruses began moving to the east
in small groups toward the haul-out in Keniskun Bay near
Cape Serdtse-Kamen.

In September, walruses approached the Inchoun haul-out
both from the west and east. In late September, walruses
began to arrive on the Enmytagin haul-out located north of
Inchoun. Here in late September 1996, observers counted
up to 2000 walruses. Animals in the water moved both
north (50%) and south to the Bering Strait (40%). In the
absence of ice and in calm weather, observers saw large
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groups of walruses (up to 1500) sleeping and feeding in the
water across the horizon.

Walrus Distribution: October—November

In October with the beginning of the formation of ice,
the movement of walruses from the Chukchi Sea into the
Bering Sea began (Fig. 7). Therefore, the three areas are
discussed in reverse order.

Chukchi Sea: Near Neshkan village the vast majority
of the walruses were counted on the haul-out of Idlidlya
Island, where up to 6000 were observed in October 1995.
There, 97% of the animals in the water moved east. In the
area of Enurmino village (Fig. 8a), walruses migrated to
the east in large groups at a distance of 0.1 -2 km from the
shore. Sometimes it was a continuous stream of swimming
animals. Up to 2000 walruses passed to the east during the
four hours of daylight.

Every year in October walruses hauled out on shore to
the north of Inchoun. Sixty percent of the walruses were
observed on shore haul-outs and 8% on ice in the Inchoun
area. At this haul-out observers counted up to 10 000
walruses on 16 October 1996. The vast majority of animals
in the water moved to the west, not to the east, likely to
follow the fall migration. In the Uelen area, 70% of the
walruses in the water moved towards the Bering Strait. At
the same time, about 30% of the animals left the strait. Some
of the animals headed to the west towards the Inchoun haul-
out. During calm weather in the absence of ice, large groups
of walruses slept on the surface of the water.

Typically each year in November in the southern part
of the Chukchi Sea, there was an intensive ice formation.
In the Neshkan—Enurmino area, the relative numbers of
walrus decreased (Fig. 8b). While in October there had
been 55 individuals per day in this location, there were only
six in November. If pack ice had not yet been established,
80% of the walruses drifted on ice. All animals that were in
the water moved to the east.

Around Inchoun village, 39% of the walruses were
counted on the ice and 36% on coastal haul-outs. If ice near
the shore was absent, 30% of the animals moved towards
the Bering Strait and 70% moved toward the north. Near
Cape Uelen, the majority of walruses were counted on the
ice. At the same time, observers noted that there were many
females with calves among the walruses both in the water
and on the ice. Ninety-three percent of the walruses headed
to the Bering Strait and 7% moved north and west.

Bering Sea: In October at the southern end of the Bering
Strait, walruses formed temporary coastal haul-outs on
shore at Cape Peek and Dezhnevo Bay. The number of
walruses in such haul-outs ranged from several hundred
to 3000 individuals. Females with calves preferred to lie
separately from other walruses. When the ice appeared,
not all of the walruses moved onto it; some of the animals
remained on the shore. There was no pronounced direction
of movement of the walruses in the water.
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FIG. 8. Monthly distribution of walruses in the coastal waters of the Chukotka Peninsula in autumn using the example of 1995. Observations were not made at

haul-outs in November 1995.

In the Lavrentiya Bay area in October, the walruses
formed a temporary haul-out on Cape Nunyamo. Usually
there were only a few dozen individuals; however, in
some years, many more were counted. For instance, on 15
October 1999 800 walruses were observed on shore. About
a third of the animals (28%) still moved in a northeasterly
direction.

In the Arakamchechen Island area, walruses were seen
mainly on coastal haul-outs in October, and 500—2000
individuals were counted. On Nuniangan Island, up to
1000 were observed. In the Chechekuyum Strait, up to 300
walruses were observed in the water.

Gulf of Anadyr. Near the village of Sireniki, observers
saw small groups (five on average) and single walruses
every autumn, 96% of which moved to the east and
northeast. By October near Nunligran village, the number
of walruses decreased markedly. In the northwestern part
of the gulf where shore haul-outs are located, observers
recorded a few individuals up to herds of several thousand
animals that were feeding near the shore or moving along
it. Sometimes walruses in a dense column of roughly 3000
individuals quickly passed along the coast to the south or
southeast. By November, no walruses were recorded on the
shore haul-outs in this area.

DISCUSSION

For a long time, the winter distribution of walruses
was presumptive because of a lack of wintertime walrus
habitation studies. Belopolsky (1939) believed that the
wintering area of walruses was located in the northern part
of the Bering Sea. He noted that the Chukchi from Bering
Cape and Cape Chaplin sometimes harvested walruses
20—-30 km offshore in January and February. He assumed

that in winter walruses were concentrated in the area of
St. Lawrence Island. Nikulin (1940) also believed that
walruses inhabited the shallow zone of the northern part of
the Bering Sea in winter, and noted that Chukotka hunters
believed that there was a large aggregation of walruses
near St. Lawrence Island, 50— 60 km from the mainland
shore of Chukotka. To date, there remains an incomplete
understanding of the distribution of walruses in winter.
According to the literature, single walruses can remain for
the winter in the Chukchi Sea (Fay, 1982). Walruses have
been seen in January mainly in the St. Lawrence Island
area, but also in Bristol and Kuskokwim Bays in the area
of Nunivak and Nelson Islands, and also in the area of Port
Moller. On the Russian side, walruses have been seen in the
area of the ice front to the east of Cape Navarin, as well
as south and west of St. Matthew’s Island, Alaska, USA
(Brueggeman and Grotefendt, 1984).

Our data showed that in December when the ice formed
late, walruses still continued to move from the Chukchi
Sea to the Bering Sea. In January—February, these animals
were almost absent in the coastal area of the Chukotka
Peninsula and encounters with them were rare.

In March 1987, walruses were encountered throughout
the entirety of the Gulf of Anadyr. The highest
concentrations were observed in the southeastern,
northern, and western parts of the gulf (Mymrin et al.,
1990). Literature sources point out the large variability
of encounters with walruses on ice, as well as the size of
walrus groups (Estes and Gol’tcev, 1984; Mymrin et al.,
1990).

In the northern Gulf of Anadyr, the number of walruses
observed increased in March compared to February, but this
does not occur annually. During March, observers recorded
animals only on ice. In March, in the eastern shore waters
of Chukotka, the number of observed walruses increased



70%. In most cases these were only single animals and
small groups.

It has long been known that walruses are seasonal
migrants (Belopolsky, 1939; Nikulin, 1940). The beginning
of the walrus migration to the north was noted as early as
March by Heptner et al. (1976) and Fay (1982). In March,
our observers did not register any movement of walruses
in the direction of the Bering Strait from Anadyr Bay or
the eastern shore of Chukotka. Moreover, walruses moved
along the coast to the south in the direction of the Gulf
of Anadyr. Observers began reporting the movement of
walruses in the direction of the Bering Strait in April.

Walruses moved to the north not only during the
spring, but throughout the summer months and even in
early autumn. During the summer, our data showed that
the relative number of walruses in the northern part of the
Gulf of Anadyr gradually increased, despite the constant
movement of animals from the Gulf (Table 2). This increase
in numbers can be explained by the possible approach of
walruses from the southern regions of the Bering Sea.
Walruses leave the Bering Sea travelling toward the
Chukchi Sea not only in summer, but also in early autumn.
Observers reported that walruses move mostly at night,
and it is likely that our observers also missed animals
migrating during stormy weather. Therefore, I assume that
the movement of walruses in the Chukchi Sea from July to
September was much greater than registered by observers.

Most researchers explain the migration to the north by
the strong attachment of the walruses to the ice, especially
females with calves (Nikulin, 1940; Fedoseev, 1962, 1982;
Tomilin and Kibalchich, 1975). On ice, walruses can rest on
a solid substrate where they have almost no enemies (Fay,
1982). Therefore, it is natural to assume that in the summer
walruses move to the edge of the drifting ice. However, in
the second half of the summer and in early autumn, the ice
edge is located far to the north of the Chukchi Sea. In order
to reach the ice edge, a great deal of energy is necessary.

In recent years, there has been an increasing number
of reports of the formation of very large coastal haul-outs
of walruses between capes Serdtse-Kamen and Inkigur
(Kochnev, 2010a; Chakilev et al., 2015). The haul-out in
the area of Cape Serdtse-Kamen dates to at least the 1930s
(Nikulin, 1940; Gol’tcev, 1968; Fedoseev and Raslivalov,
1986); however, the large number of walruses seen recently
was not previously mentioned. It has been suggested that
the large number of walruses on the haul-out is due to the
warming of the Arctic and the drift of ice far to the north
(Kochnev, 2010a).

The data from this study suggest that in the summer and
early autumn, walruses leave the Gulf of Anadyr, move
along the coast of Chukotka and after passing through
the Bering Strait, either head north or northwest in the
direction of shore haul-outs on the Inchoun and Inkigur
Capes and further to Serdtse-Kamen. In addition, starting
in September, walruses swim en masse east along the shore
from the Long Strait and Kolyuchin Island to Cape Serdtse-
Kamen. They also head in the same direction from Wrangel
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Island (Fedoseev, 1962). Moreover, according to the results
of satellite tagging (Jay et al., 2012), walruses move from
the northeast of the Chukchi Sea in the Cape Serdtse-
Kamen area. Consequently, walruses migrate not only from
the western and northeastern parts of the Chukchi Sea, but
also from the Bering Sea.

In 2004, an unusual abundance of macrobenthos was
found in the southeastern part of the Chukchi Sea (Sirenko
and Gagaev, 2007) where the clam Macoma calcarea, a
favourite food of the walrus, dominated large areas. It can
therefore be assumed that the purpose of the summer and
autumn movements of walruses in the Chukchi Sea is to
feed at fields with an unusually high abundance of molluscs.

CONCLUSION

At the beginning of winter in December, when the ice
forms late, walruses continue to migrate from the Chukchi
Sea. Later, in January and February walruses are almost
absent off the shore of the Chukotka Peninsula. The number
of walruses in the coastal waters of the Chukotka Peninsula
begins to increase during March. There is large inter-
annual variability in the number of walruses in these areas.

Walruses begin to move in the direction of the Bering
Strait in April. Animals migrate from the Bering Sea to
the Chukchi Sea not only during the spring, but throughout
the summer months and early autumn. According to the
observations from the posts located at the southern entrance
of the Bering Strait from July to September, at least 1000
walruses pass into the Chukchi Sea.

By the autumn, walruses migrate in the direction
of the northeastern nearshore waters of the Chukotka
Peninsula not only from the western and northeastern parts
of the Chukchi Sea, but also from the Bering Sea. It can
be assumed that the purpose of the summer and autumn
migration of walruses is not only to reach shore haul-outs,
but mostly to find fields with a high abundance of molluscs
that are located from the southern part of the Chukchi Sea
to the north of Cape Serdtse-Kamen.

In the northwestern part of the Gulf of Anadyr, in the
area of the haul-outs, the relative number of walruses
during the summer remains stable and decreases only with
the appearance of ice in October—November.

ACKNOWLEDGMENTS

Gratitude is extended to the North Slope Borough,
Alaska, for many years of support and financial assistance
for the research of marine mammals in the waters adjacent
to the Chukotka Peninsula. I am especially grateful to Tom
Albert, John “Craig” George, and all the personnel of the
Department of Wildlife Management. I express gratitude to
all the observers from the communities of Chukotka who
performed the work in 1994—-2012.



112 « VV. MELNIKOV

REFERENCES

Belopolsky, L.O. 1939. O migratsiyakh i biologii razmnozheniya
tikhookeanskogo morzha [On migrations and reproductive
biology of the Pacific walrus]. Zoologicheskii Zhurnal
18(5):762—-778.

Brueggeman, J.J., and Grotefendt, R.A. 1984. Seal/sea lion and
walrus surveys of the Navarin Basin. Final Report, Outer
Continental Shelf Environmental Assessment Program,
Research Unit 625. Washington, D.C.: National Oceanic and
Atmospheric Administration, U.S. Department of Commerce.
https:/www.boem.gov/ESPIS/1/1051.pdf

Chakilev, M.V., Bajderin, A.G., and Kochnev, A.A. 2015. The
Pacific walrus (Odobenus rosmarus divergens) coastal haul-
out on the Cape Serdtse-Kamen (Chukchi Sea) in 2013. Marine
mammals of the Holarctic: Collection of Scientific Papers after
the Eighth International Conference, 22—27 September 2014,
St. Petersburg, Russia. Vol. 2:270—-274.

Estes, J.A., and Gol’tcev, V.N. 1984. Abundance and distribution
of the Pacific walrus, Odobenus rosmarus divergens: Results
of the first Soviet-American joint aerial survey, autumn 1975.
In: Fay, F.H., and Fedoseev, G.A., eds. Soviet-American
cooperative research on marine mammals, Vol. 1: Pinnipeds.
NOAA Technical Report 12. U.S. Department of Commerce.
67-76.

Fay, F.H. 1982. Ecology and biology of the Pacific walrus,
Odobenus rosmarus divergens Illiger. North American Fauna.
No. 74. Washington, D.C.: U.S. Fish and Wildlife Service,
Department of the Interior. 279 p.
https://doi.org/10.3996/nafa.74.0001

Fay, F.H., Eberhardt, L.L., Kelly, B.P., Burns, J.J., and Quakenbush,
L.T. 1997. Status of the Pacific walrus population, 1950—1989.
Marine Mammal Science 13(4):537—565.
https://doi.org/10.1111/j.1748-7692.1997.tb00083.x

Fedoseev, G.A. 1962. O sostoyanii zapasov i raspredelenii
tikhookeanskogo morzha [On the state of stocks and
distribution of the Pacific walrus]. Zoologicheskii Zhurnal
41(7):1083—1089.

1966. Aerovizual’'nyye nablyudeniya za morskimi
mlekopitayushchimi v Beringovom i Chukotskom moryakh
[Airborne visual observations of marine mammals in the
Bering and Chukchi Seas]. Izvestiya TINRO 58:173 —-179.

———1982. Dinamika areala i ekologicheskaya differentsiatsiya
populyatsiy tikhookeanskogo morzha [Dynamics of the
range and ecological differentiation of the Pacific walrus
populations]. Ekologia 1:45—-51.

Fedoseev, G.A., and Raslivalov, EV. 1986. Raspredeleniye i
chislennost’ morzhey v vostochnoy Arktike i Beringovom more
osen’yu 1985 [Distribution and abundance of walruses in the
Eastern Arctic and the Bering Sea in autumn 1985]. Nauchno-
issledovatel’skiye raboty po morskim mlekopitayushchim
severnoy chasti Tikhogo okeana v 1984/85 gg [Research work
on marine mammals of the North Pacific in 1984/85]. Moscow:
VNIRO. 93-98.

Gilbert, J.R. 1989. Acrial census of Pacific walruses in the Chukchi
Sea, 1985. Marine Mammal Science 5(1):17—28.
https://doi.org/10.1111/j.1748-7692.1989.tb00211.x

Gol’tcev, V.N. 1968. Dinamika beregovykh lezhbishch morzha v
svyazi s yego raspredeleniyem i chislennost’yu [The dynamics
of walrus haul-outs due to its distribution and abundance].
Izvestiya TINRO 62:205-215.

Heptner, L.V.G., Chapskii, K.K., Arsen’ev, V.A., and Sokolov, V.T.
1976. Mlekopitayuschie Sovetskogo Soyusa [Mammals of the
Soviet Union]. Vol. 2, Part 3: Pinnipeds and toothed whales.
Moscow: Vysshaya Shkola.

Jay, C.V,, and Hills, S. 2005. Movements of walruses radio-tagged
in Bristol Bay, Alaska. Arctic 58(2):192—-202.
https://doi.org/10.14430/arctic410

Jay, CV., Fischbach, A.S., and Kochnev, A.A. 2012. Walrus areas
of use in the Chukchi Sea during sparse sea ice cover. Marine
Ecology Progress Series 468:1—13.
https://doi.org/10.3354/meps10057

Kochnev, A.A. 2010a. The haul-out of Pacific walruses (Odobenus
rosmarus divergens) on Cape Serdtse-Kamen, the Chukchi
Sea. Marine mammals of the Holarctic: Collection of Scientific
Papers after the Sixth International Conference, 11 —15 October
2010, Kaliningrad, Russia. 281 —286.

. 2010b. Stock abundance, distribution and sex/age
structure of Pacific walrus (Odobenus rosmarus divergens
Illiger, 1815) in the Wrangel Island coastal waters in
1995-1998. Researches of the Aquatic Biological Resources
of Kamchatka and the North-West Part of the Pacific Ocean
19:74-79.

Kochnev, A.A., Kryukova, N.V., Pereverzev, A.A., and Ivanov,
D.I. 2008. Coastal haul-outs of the Pacific walruses (Odobenus
rosmarus divergens) in Anadyr Gulf (Bering Sea), 2007.
Marine mammals of the Holarctic. Collection of Scientific
Papers after the Fifth International Conference, 14— 18 October
2008, Odessa, Ukraine. 267-272.

Kryukova, N.V. 2012. Use of waters near coastal haul-outs by
Pacific walruses (Odobenus rosmarus divergens) in Chukotka.
Marine mammals of the Holarctic. Collection of Scientific
Papers after the Seventh International Conference, 24—28
September 2012, Suzdal, Russia. Vol. 1:338—-343.

Melnikov, V.V. 2014. Kitoobrasniye (Cetacea) tihookeanskogo
sektora Arktiki: Istiriya promisla, sovremennoe raspredeleniye,
migracii chislennost [Whales (Cetacea) of the Pacific sector of
the Arctic: History of whaling, modern distribution, migration,
abundance]. Vladivostok. Russia Dalnauka.

———. 2017. Seasonal movements and relative abundance of
bearded seals (Erignathus barbatus) in the coastal waters of
the Chukotka Peninsula. Arctic 70(4):403—-413.
https://doi.org/10.14430/arctic4682

Melnikov, V.V,, and Zagrebin, I.A. 2005. Killer whale predation
in coastal waters of the Chukotka Peninsula. Marine Mammal
Science 21(3):550—556.
https://doi.org/10.1111/j.1748-7692.2005.tb01248.x

Melnikov, V., and Zdor, E. 2018. Observations of bowhead
whales along the northern Chukotka Peninsula 2010—2012
with comparisons to 1994—1996 and 2002—-2005. Journal of
Cetacean Research and Management 18:81—-90.


ttps://www.boem.gov/ESPIS/1/1051.pdf
ttps://doi.org/10.3996/nafa.74.0001
ttps://doi.org/10.1111/j.1748-7692.1997.tb00083.x
ttps://doi.org/10.1111/j.1748-7692.1989.tb00211.x
ttps://doi.org/10.14430/arctic410
ttps://doi.org/10.3354/meps10057
ttps://doi.org/10.14430/arctic4682
ttps://doi.org/10.1111/j.1748-7692.2005.tb01248.x

Melnikov, V.V., Zagrebin, [.A., Zelensky, G.M., and Ainana, L.I.
2007. Killer whales (Orcinus orca) in waters adjacent to the
Chukotka Peninsula, Russia. Journal of Cetacean Research
and Management 9(1):53—63.

Mymrin, N.B., Smirnov, G.P., Gaevskiy, G.P., and Kovalenko,
V.E. 1990. Sezonnoye raspredeleniye i chislennost’ morzhey
v Anadyrskom zalive Beringova morya [Seasonal distribution
and abundance of walruses in the Gulf of Anadyr of the Bering
Sea]. Zoologicheskii Zhurnal 69(3):105—113.

Nikulin, N.G. 1940. Chukotskiy morzh [Chukchi walrus]. Izvestiya
TINRO. Dal’'nevostochnyye morskiye mlekopitayushchiye
[News TINRO, Far Eastern Marine Mammals] 20:21 —59.

Pereverzev, A.A., and Kochnev, A.A. 2012. The Pacific walrus
(Odobenus rosmarus divergens) terrestrial haulout on
Kolyuchin Island (Chukchi Sea). 2010. Marine mammals of
the Holarctic. Collection of Scientific Papers after the Seventh
International Conference, 24—28 September 2012, Suzdal,
Russia. Vol. 2:171-176.

ANNUAL WALRUS MIGRATIONS - 113

Sirenko, B.I., and Gagaev, S.Yu. 2007. Unusual abundance of
macrobenthos and biological invasions in the Chukchi Sea.
Russian Journal of Marine Biology 33(6):355—364.
https://doi.org/10.1134/S1063074007060016

Speckman, S.G., Chernook, V.I., Burn, D.M., Udevitz, M.S.,
Kochnev, A.A., Vasilev, A., Jay, C.V,, Lisovsky, A., Fischbach,
A.S., and Benter, R.B. 2011. Results and evaluation of a survey
to estimate Pacific walrus population size, 2006. Marine
Mammal Science 27(3):514—553.
https://doi.org/10.1111/j.1748-7692.2010.00419.x

Tomilin, A.G., and Kibalchich, A.A. 1975. Morzhi rayona ostrova
Vrangelya [Walrus of Wrangel Island Area]. Zoologicheskii
Zhurnal 54(2):266—272.


ttps://doi.org/10.1134/S1063074007060016
ttps://doi.org/10.1111/j.1748-7692.2010.00419.x

