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Aerial surveys of walruses were carried out in the Gulf of Anadyr on 15-20 

March, 1987. Three areas of walrus concentrations were identified in ice habitats. Total 
number of walruses was estimated at 46,700-50,860 animals. A large aggregation of 
walruses was found in the southern portion of the Gulf of Anadyr during the breeding 
season. Based on observation results and coastal harvest data, single females and 
females with calves were most abundant on two coastal haulouts of the Gulf of Anadyr 
and in the areas of coastal harvest. Rhythmical fluctuation of walrus numbers on the 
haulouts was established and it can be suggested that rhythmical fluctuations are also 
characteristic of walrus numbers during the period of life they spend on sea ice. A 
scheme of spring walrus migration in Gulf of Anadyr is presented. 
 
This publication is based on our 1982-1986 observations on the haulouts of Gulf of 
Anadyr and Arakamchechen Island, coastal harvest data, ice reconnaissance materials, 
and walrus aerial survey, conducted on 15-20 March, 1987. Our observations and 
conclusions differ considerably from traditional views of seasonal distribution of walrus 
over ice and coastal haulouts of the northern Bering Sea. 
 
A number of scientists established that the reproduction peak of Pacific Walrus 
(Odobenus rosmarus divergens Illiger) occurs in January-March (Burns, 1965; Gol’tsev, 
1978, Fay, Ray, Kibal’chich, 1984; Fay, 1982; Kibal’chich, Dzhamanov, 1986). Based on 
the results of aerial surveys, the following traditional areas of winter occurrence of walrus 
on ice were identified: Bristol Bay; area south of St. Lawrence Island; waters along the 
southern coast of Chukotskiy Peninsula; and Koryak coastal waters as far as Olyutorskiy 
Bay (Kenyon, 1960, 1961, 1968, 1972 – according to Fedoseev, 1984; Gol’tsev, 1968, 
1972; Braham et al., 1978; Fedoseev, 1966, 1981, 1982, 1984; Fedoseev, Razlivalov, 
1986). None of the above scientists reported any considerable aggregations of walrus in 
the central and southern parts of the Gulf of Anadyr in winter. 
 
Observations on the haulouts of the Gulf of Anadyr (Yablokov, Bel’kovich, 1962; 
Gol’tsev, 1968; Krylov, 1968; Fedoseev, 1982; Kibal’chich, 1982) indicate without any 
doubt that those are exclusively male haulouts. According to those scientists, in spring 
and summer, female walruses leave for the pack ice of the Chukchi Sea. Gol’tsev (1968) 
reports in an uncertain way that “…some females remain for the summer in the Gulf of 
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Anadyr, in the area where Rudderskoye (Redkin spit) haulout is located.” In mid June 
1984, individual females with calves were observed by Sadovov (1986, 1986a) on ice 
along the western and northwestern coasts of the Gulf of Anadyr. 
 
OBSERVATIONS ON COASTAL HAULOUTS AND COASTAL HARVEST 
ANALYSIS. 
 

1. Haulout on Red’kin Spit - Rudderskoye Haulout (Gol’tsev 1968). In 1983, 
observations were conducted from 29 June through 25 October. Maximum 
abundance of walruses ranged from 24,000 to 1-4,000 animals on different days. 
During the entire period of observations, females with calves and one-year-olds 
were recorded on a daily basis. Conditions and type of observations conducted on 
the haulout did not allow estimating the total number of females with calves or 
their proportion of the total number of walrus on the haulouts. Harvest analysis in 
the vicinity of the Enmelen village located 50 km away from the haulout showed 
that 63.5% of the harvest (n=52) were females and 36.5% were males. The 
proportion of pregnant females in the entire harvest was 13.5%.  
 
In 1984, observations were conducted from 28 June through 8 July and from 1 

August through 16 September. Maximum abundance of walrus on the haulout ranged 
from 35,000 to 12,000 on different days. On the days when walruses were actively 
hauling out on the coast (occupying the haulout), we estimated the number and 
proportion (%) of females with young (calves and one-year-olds) of the total number 
of walruses hauling out on shore. Proportion of females with young varied from 45% 
to 77% on different days, including 2% to 38% of females with calves (less than one 
year old).  During that same period the sex ratio (composition) of harvested walrus 
(n=130) in the area of Enmelen and Nunligran villages was 82.3% females and 17.7% 
males. Pregnant females comprised 16.9% of the entire harvest. In 1985, observations 
were conducted from 1August through 11 September. Maximum abundance of walrus 
varied from 25,000 animals to 5-10,000. In August-September, the average 
proportion of females with young on the haulouts was 53.2%. The average proportion 
of females with calves (less than one year old) was 4.3% of all the animals on the 
haulouts during the entire period of observations. The proportion of females in the 
harvest in Enmelen area (n=99) was 91.9%, proportion of pregnant females was 28%. 

 
2. Haulout on Meechkyn Spit Island (western end of the spit). The observations 

were conducted from 1 August through 26 September in 1985. Maximum 
abundance during the period of observations ranged from 5,000 to 1,000 animals. 
The proportion of females with young on the haulouts was 23.4-68%. Females 
with calves (less than one year old) comprised from 6.3% to 22.7% of animals 
examined on different days. The analysis of harvest conducted at the distance of 
10-15 km from the haulout during the same period showed the following sex 
composition: females – 67.6%, males -32.4%. The proportion of pregnant females 
was 9.6%. 

3. Haulout on Russkaya Koshka Spit is located at the entrance to Anadyr Lagoon. It 
started functioning again in 1984 after more than a 100-year break. Observations 



were conducted in 1985 and 1986. It is a purely male haulout. During two seasons 
of observations, female walruses with young were seen only twice, swimming in 
the water; each time it was one female with one young. Maximum abundance of 
walrus on this haulout reached 4,000 animals in 1986. 

4. Arakamchechen Island haulout is located at the eastern end of the island. 
Observations were conducted there in 1982-86. Maximum abundance of walruses 
on the haulout in different years and days was 11-12,000 to 29,000 animals. 
Females with young (including calves), were observed each year and almost 
daily. On some days, the proportion of females with calves and one-year-olds 
reached 1-3.6% from the total number of walruses on the haulout; actual number 
was 100 animals. 

 
Thus, the basis (core) of walrus haulouts on Meechkyn Spit and Rudder haulout has 
been formed by females, including females with young/calves of different age starting 
since early 80’s and through present time. Females with calves have been consistently 
observed/recorded near Arakamchechen Island. So far, walrus haulouts on Russkaya 
Koshka Spit and in northern Kamchatka have been almost purely male (Kibal’chich, 
1982). Observations on the haulouts are also supported by harvest results. Materials 
presented here show the ability of females with calves of different ages (less than one 
year and older) to form coastal haulouts and to occupy them throughout the entire 
summer season. This is a widespread phenomenon in the Gulf of Anadyr; it has been 
observed for several years and has not been described yet by anybody. Because of the 
absence of observations in 1970’s, it remains unclear when such considerable changes 
in sex structure of the Meechkyn Spit and Rudder haulouts took place. 
 
Publications of the recent years show a considerable increase in Pacific walrus 
abundance (Estes, Gol’tsev, 1978; Fedoseev, 1982, 1984). Comparison of observation 
data and results of harvest analysis with previously published data, suggests that 
considerable quantitative and qualitative changes have taken place not only on the 
coastal haulouts but on the sea-ice haulouts as well. 
 

WALRUS AERIAL SURVEY IN THE GULF OF ANADYR  
(15-20 March, 1987) 

 
We analyzed the results of the ice reconnaissance flights, performed by the 
hydrologists of the Pevek Hydro-Meteorological Agency Service (UGKS) in January-
March of 1984-86. Along with the ice reconnaissance, hydrologists kept record of 
observed walruses. Materials of ice reconnaissance show overall considerable number 
of walrus encounters, and in some cases, a large number of animals throughout the 
southern and western parts of the Gulf of Anadyr. Unfortunately, survey flights did 
not cover the entire area of the Gulf of Anadyr.  
 
From 15 through 20 March 1987, we conducted a detailed aerial survey of the Gulf of 
Anadyr. The survey was planned at the time of walrus mating season and partly at the 
beginning of birthing period.   
 



The total duration of survey flights on IL-14 aircraft was 39 hours. Flight altitude was 
100 m above ground with a survey strip 300 m wide. Walruses spotted outside the 
survey strip were counted separately. The survey was carried out by three observers. 
Ice survey/reconnaissance was conducted simultaneously with the walrus survey. 
Weather conditions were favorable: clear conditions with high atmospheric pressure 
on all the days of the survey. Flight duration above the waters of the Gulf of Anadyr 
was 32 hours. The waters between Saint Lawrence Island and Bering Strait were 
surveyed for 5 hours. No walruses or traces of walrus occurrence were recorded in 
that area and therefore we excluded it from our further consideration/analysis. Survey 
flights between Cape Navarin and Cape Khatyrka continued for 2.5 hours, with a total 
of 8 walruses recorded along that stretch. In the Gulf of Anadyr, most of the parallel 
flight transects were oriented in northeast- southwest direction. This turned out to be 
justified, since series of cracks and leads in the sea ice were oriented in sub-latitudinal 
[east-west] direction, and were crossed by the flight route in several places. The 
spacing between legs was 15-20 km. 
 
A total of 941 walruses was recorded within the survey strip (300 m). The number of 
walruses recorded outside the survey strip was 4920. The total number of walruses 
recorded was 5861. A total of 337 beluga whales, 11 bowhead whales, 24 bearded 
seals, and 7 polar bears was observed in the course of the survey as well. 
 
Walruses occurred practically throughout the entire area of the Gulf of Anadyr: from 
Meechkyn Spit south to Cape Navarin and further to the south of it; from Anadyr 
Lagoon east to Cape Chaplino. However, the distribution of walruses was non-
uniform.  The largest aggregations of walruses were found in the southern portion of 
the Gulf of Anadyr with the following approximate coordinates for the center of the 
group:  62º 47´N and 177º 32´W. Traces of recent presence of walruses (prints on the 
ice surface and holes in the young ice) were also recorded during survey flights. 
Traces of blood were recorded on three ice haulouts; in one of the cases, it was 
immediately after two walruses moved into the water. There were two instances when 
walrus calves were observed: one likely was less than one year old and another was 
likely a one-year old. 
 
Figure 1. Areas inhabited by walrus on sea ice in March 1987: 1 – central core and 
boundaries of the Anadyr breeding group, 2 – walrus group of the Cape Geka area, 3 
– walrus group of the Sireniki Polyn’ya area; 4 – walrus haulout on Russkaya Koshka 
Spit; 5 - walrus haulout on Meechkyn Spit Island; 6 – Rudder walrus haulout; 7 - 
walrus haulout on Arakamchechen Island; 8 – walrus haulout on Nuneangan Island; 9 
– migration of male walruses; 10 – spring migration routs and haulouts dominated by 
female walruses; 11 – areas of winter distribution; 12 – boundaries of the surveyed 
area. 
(Place names on the map: 

 
 Чукотский полуостров –Chukotskiy Peninsula 
 Коса Мээчкын – Meechkyn Spit 
 м. Беринга – Cape Bering  



 Энмелен - Enmelen 
 Нунлингран - Nunlingran 

Сиреники - Sireniki 
Провидения - Provideniya 
м. Чаплино – Cape Chaplino 
о. Св. Лаврентия – Saint Lawrence Island 
Анадырский залив – Gulf of Anadyr 
Анадырь- Anadyr 
Бирнговский - Beringovskiy 
м. Наварин – Cape Navarin 
Хатырка – Khatyrka ) 
 
Survey routes and the results of observations were marked on 1:2,000,000 maps 

after each survey flight. Several zones with different walrus densities were identified. For 
each zone, average density, total zone area, and total number of walruses were estimated. 
Survey materials allowed us to delineate three separate regions: southeastern part of the 
Gulf of Anadyr – the region with highest densities and highest numbers of walruses, 
which is further referred to as Anadyr Group; Cape Geka region; the region between 
Cape Bering and Cape Chaplin, further referred to as Sireniki Polyn’ya region (Fig.1). 
Walrus numbers were calculated using two different methods and both estimates were 
close: 

 
Anadyr Group  45,000- 49,000 walruses. 
Cape Geka region/area 410- 480 walruses. 
Sireniki Polyn’ya Area 1290-1380 walruses 
Total in Gulf of Anadyr 46,700-50,860 walruses. 

 
Waters in Cape Geka area are mostly 34-60 m deep. Depths in the Area of Sireniki 
Polyn’ya range from 40 to 80 m. The largest walrus aggregations of Anadyr Group (its 
core and center) were located over the waters 90-100 m deep. A few large walrus groups 
were recorded also in areas where depths exceeded 100 m. Considering that walrus in 
Anadyr Group feed on benthic organisms near to the haulout locations, their diet must 
include the following bottom fauna described in that region (biomass in g/m ) (Filatova, 
Barsanova, 1964): 

2

 
1. Macoma calcarea 170 
2. Macoma calcarea – Nicomache lumbricalis 57 
3. Macoma calcarea- Ophiura sarsi – Colfingia maragaritaceum –  
    Nucula tenuis -Maldane sarsi 473 
4. Ophiura sarsi – Macoma calcarea – Nucula tenuis 503 
5. Maldane sarsi-Ophiura sarsi- Macoma calcarea - Nucula tenuis 267 

 
Besides, one of the largest concentrations of shrimp Pandalus goniurus 

Zgurovskiy, Ivanov, 1982) was found and described in the central part of Gulf of Anadyr. 
It can be a foraging object for walrus, considering that the depths of 90 – 100 m in the 



area are close to the maximum depth accessible to walrus for foraging. Pandalus sp. was 
recorded as part of walrus diet by Krylov (1971). 

Large aggregations of walruses described by us in the region had been recorded 
previously, but later in the season. Nikulin (1940) observed more than 10,000 walruses in 
the Gulf of Anadyr on ice haulouts in early June 1935. In 1937, he found ice haulouts 
with up to 1000 animals near Cape Navarin and [traverse?] of Cape Bering. Krylov 
(1968) conducted his aerial survey from 28 May through 8 June 1961 and discovered 
large aggregations of walrus in Cape Bering area (300 walruses), in Meechkyn Spit 
Island area (760 walruses), in Ugol’naya Bay area (2,600 walruses), and in Cape Navarin 
area (900 walruses). The aggregation in Ugol’naya Bay was located close to the present 
boundaries of the Anadyr group. Kosygin (1966, 1984) recorded groups of walruses in 
the central region of the eastern part of the Gulf of Anadyr. Fedoseev (1982) defines 
Cape Navarin area, western and central portions of Gulf of Anadyr, Meechkyn Spit 
Island area, and Cape Bering area as areas with high concentration of walrus in May-
June. 

It is possible that the Anadyr walrus group that we described had existed much 
earlier as well, and changes in its numbers paralleled changes in the abundance of the 
entire Pacific walrus population. 

 
CRITICAL ASSESSMENT OF THE SURVEY RESULTS 
 

 In the process of conducting aerial surveys, Estes and Gol’tsev (Estes, Goltsev, 
1978) found that the number of walruses on ice and coastal haulouts, the frequency of 
occurrence of walrus herds and their size changed considerably on some days, although 
observations were conducted in the same areas. That conclusion is indirectly supported 
by works of Fedoseev (1981) and also Fedoseev and Razlivalov (1986). 
 
Our long-term observations on the haulouts showed that changes in walrus numbers have 
certain rhythm. Maximum numbers of animals on shore occurred approximately every 5-
7 days (Figure 2). Besides, changes in numbers on the four haulouts, geographically 
located rather far from each other, took place synchronously on the same days. Those are 
the haulouts on Russkaya Koshka Spit, on Meechkyn Spit Island, Rudder haulout, and 
haulout on Arakamchechen Island. On some days or during some periods of time, this 
synchronicity was disrupted due to significant differences in weather conditions of the 
regions. We can assume that a certain rhythmical fluctuation of walrus numbers takes 
place during the ice season. Fragmentary observations of walrus on ice reported by a 
number of scientists more or less confirm our hypothesis.  
 
Figure 2. Fluctuations of walrus abundance on Arakamchechen Island (1) and Rudder (2) 
haulouts in 1985.  (Y-axis – thousands of animals; X-axis – July, August, September) 
 
 Therefore, the results of our aerial surveys should be regarded as tentative, just 
indicating the existence of a large breeding group of walruses in the Gulf of Anadyr and 
providing its general location in the sea ice. Estimated walrus numbers should be 
considered lower than actual (underestimated), since it was unknown what proportion of 
walruses was on the ice surface during the surveys. 



 
SPRING MIGRATIONS AND SUMMER DISTRIBUTION. 
 
Aerial survey materials, haulout observations, and coastal harvest analysis make it 
possible to draw a tentative /approximate scheme of spring migrations of walrus from the 
Gulf of Anadyr (Figure 1). 
 
There is no doubt that Khatyrka group consisting only of males (Kibal’chich, 1981; 
Sadovov 1986, 1986a) is formed by animals that migrated out from the Anadyr group. 
We can assume that such migration of adult and semi-adult males out from the Anadyr 
group in February-April is caused by the need to restore energy expended during the 
breeding. Sadovov (1986, 1986a) presents the results of spermatogenesis analysis, that 
confirm that there is a high proportion of highly sexually active adult males in Khatyrka 
group in February-March. Based on similar knowledge about other polygamous 
Pinnipeds (fur seals), we can assume that part of the males from Khatyrka group, after 
resting and active foraging, can return to the Anadyr breeding group that is located rather 
close to the Koryak shelf, where Kibal’chich (1981) described a very large aggregation of 
bottom/benthic mollusks that walruses forage on. After the mating season is over, some 
of the males migrate from the Anadyr group out in south-western direction and form 
haulouts on the coasts and islands of the Northern Kamchatka. 
 
After and possibly during the mating period, some females also leave the breeding area, 
and head towards Bering Straight as early as April. This is supported by our materials 
gathered during the harvest in Sireniki village. In January-March, only males made up the 
harvest, while in April, 100% of the harvest was females 8-15 years old. 
 
The male haulout on Russkaya Koshka Spit is formed by animals that stay in the 
breeding area much longer (or they come there later) and with ice melting, they head 
together with the groups of females and young deeper into Gulf of Anadyr, to the areas of 
coastal haulouts. 
 
Simply needing rest is an unlikely explanation of the presence of a considerable number 
of females with calves on the Meechkyn and Rudder haulouts staying throughout the 
entire summer. Abundance and availability of food must be very significant and 
important factors as well. Unfortunately we do not have any data on benthic fauna of that 
area. 
 
Walrus numbers on the haulouts of Gulf of Anadyr gradually decrease over the course of 
summer. Animals head along the coast and to the Chukchi Sea, which is supported by our 
observations and coastal harvest analysis. 
 
To obtain the data proving walrus migrations, a mass tagging needs to be undertaken on 
coastal haulouts of the Gulf of Anadyr and other breeding areas in spring, using, for 
example ZRS-type vessel (marine mammal hunting and fishing vessel). Helminthological 
research (Delyamure et al., 1978; Yurakhno, 1978) can be used as another approach to 
studying migrations and seasonal distribution of walruses. 



 
At the present time, commercial harvest of Anadyr walrus group is actively done on 
shore and from fishing and marine mammal hunting vessels (ZRS-type) during their 
experimental harvest cruises. In conclusion we would like to stress that conducting aerial 
surveys in winter (February-March) with adequate preparation can be quite productive, 
and can provide information on regions of walrus concentrations and on their abundance, 
which had been pointed out already by Krylov in 1968 (Krylov, 1968). 
 
CONCLUSION 
 
Some of the data presented here is a subject for discussion: winter aerial surveys need to 
be repeated, and it is important to attempt to establish the existence of independent 
groups within walrus population. The research is especially necessary since the situation 
with the walrus harvest has been not favorable over the last few years according to state 
farm (local government enterprise) harvest data. A number of other observations show 
that after considerable increase walrus population numbers stabilized and even started to 
decrease. We hope that our studies will help to some degree to comprehend the current 
state of the Pacific walrus population. 
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