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PACIFIC WALRUS IN COASTAL WATERS OF WRANGELL ISLAND 

(1991-1994) 
 

1.  ABUNDANCE AND DISTRIBUTION IN RELATION TO HYDROLOGICAL 
CONDITIONS AND POAR BEAR PREDATION 

 
Wrangell Island is located on the northwestern boundary of the range of pacific walrus 
(Odobenus rosmarus divergens, Illiger, 1815). At the same time, the waters around the 
island attract the largest walrus concentrations in the summer-fall season. Despite the 
great significance of the region for environmental population monitoring, before the end 
of 1970s, targeted walrus observations on Wrangell Island were conducted only in 1960, 
1964, and in 1972-1973 (Velizhanin, 1965a; Goltsev, 1968; Tomilin, Kibalchich, 1975). 
Beginning with 1979, personnel of the Wrangell Island State Reserve began collecting 
information on marine mammals (albeit mostly incidental) under the “Nature Chronicle” 
Program. Some data were published (Sazonov, Pugaeva, 1985). Only after 1989 did those 
observations turn into a targeted population study collecting materials that reflect 
interannual changes in abundance, distribution and age and sex composition of the 
Wrangell Island walrus subpopulation in relation to specific conditions of the season. To 
date, the results of observations conducted in 1990 have been published (Kochnev, 1991; 
Ovsyanikov, Kochnev, 1991). This paper presents material collected between 1991 and 
1994.  Methods of surveying walruses on coastal haulout sites are highlighted. Ice 
conditions during each summer-fall season and population dynamics on coastal haulouts 
(whenever functioning) are described in detail, since we believe this information to be 
essential for a full understanding of conditions of walrus habitat and feeding range. 
 
Route surveys of walruses were held in August-September when ice and weather 
conditions permitted going to sea. In 1991-1993, route surveys started on August 14-20, 
but in 1994, some surveys were conducted between July 30 and August 6. In 1992 and 
1994, route surveys ended on September 25 and 30 respectively when the water near the 
shore froze making sea trips impossible. In 1991 and 1993, when coastal haulouts were 
active, route surveys would end as soon as walruses began concentrating on haulout sites. 
Route observations were conducted from a “Progress-2” boat with a “Vihr – 30 Electron” 
outboard motor.  The boat’s average speed was 10-15 km per hour. In the presence of ice 
the boat would move along the near-shore edge of the ice field where ice concentration 
was at 30-50%. Twelve-power binoculars were used in the observations. All encountered 
walruses, both on ice and in the water, were counted. When encountering a large 
concentration of ice haulouts, the boat would be positioned in the center of the 
concentration or another convenient spot. From there, the haulouts and the number of 
animals on each as well as in the surrounding water were counted. The number of 
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walruses on large haulouts was visually estimated to the nearest ten. Route surveys 
covered the entire water area along the southwestern part of the island (Figure 1), but 
most surveys were held along the section of the coast between Somnitelnaya Spit and 
Cape Blossom, particularly within the boundaries of Krasin Bay.  
 
Figure 1. Map of Wrangell Island indicating the area of 1991-1994 field work.  
 
Due to the difficulty in determining the width of the survey strip, we only calculated 
walrus occurrence per 10 km of the route.  
 
Coastal haulout surveys were conducted during the entire time when such haulouts were 
occupied. Area surveys were used as the principal method of estimating the number of 
animals onshore. The method involved measuring the area occupied by the haulout and 
estimating the number of animals on the assumption that one walrus occupied an average 
area of 1.13385 square meters. This coefficient calculated by A.I. Grachev for the haulout 
on Arakamchechen Island (Smirnov, 1988) is the smallest of all similar values.  
 
A. A. Kibalchich estimated the area occupied by one walrus on the Cape Blossom 
haulout at 1.6-1.8 m2 (Tomilin, Kibalchich, 1975), but later he pointed out that on 
Arakamchechen Island, the same coefficient measured no more than 1 m2 (Kibalchich, 
1978). Still, the differences in sex and age composition (most of the walruses hauling out 
on Arakamchechen are mature males, while those on Wrangell Island are mostly females 
with calves) appear to suggest that, all other conditions being equal, walrus density on 
Wrangell Island’s haulout sites should be higher than on all-male haulouts of the Bering 
Strait. Therefore, the coefficient originally calculated for Arakamchechen Island that we 
adopted for our computation would reflect the minimum estimate of the number of 
animals onshore.  
 
Walruses hauled out not only on beaches, but also (and with equal density) on adjacent 
shallow tidal flats and in the surf zone, whose area was particularly large around the outer 
edge of the spit. Therefore, when estimating the number of hauled out animals on the spit, 
the area of the shallows around it was included in the calculations. The size of that area 
changed from year to year for different haulout sites following the storm and ice action 
induced changes in the shoreline and shallows configuration. For the Somnitelnaya Spit 
haulout in 1993, the shallows area accounted for 9.5% of the haulout land area on 
average. 
 
Therefore the number of animals on a haulout was calculated according to the formula:  
 

N = (S + kS/100)/1.13385 
 

Where N is the total number of walruses on the haulout site; S is the area of the land part 
of the haulout (m2); k is the coefficient to calculate the area of the shallows (%); and 
1.13385 is the area occupied by one individual (m2). 
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A major drawback of the area survey method is its limited application. The area occupied 
by hauled out walruses can be measured only after the animals vacate it by going into the 
water. Therefore, the method allows one to estimate the number of walruses that were 
hauled out on the site shortly before it was vacated. Besides, measuring the haulout area 
takes time and can affect the animals’ behavior.  For example, in many observed cases 
walruses began returning to the shore 5 – 30 minutes after they had gone off the haulout 
into the water, but the presence of man on the site could delay their hauling out, or scare 
them off the site altogether. In 1991, we did not have an opportunity to conduct area 
survey at all, since even before the walruses finished going off the site into the water, 
polar bears began concentrating near the haulout, so any measurement taking would, 
undoubtedly, upset the natural course of events.  Therefore, to obtain daily information 
on walrus abundance on the haulout site, a more convenient method of visual survey was 
employed.  
 
Visual surveys were conducted from highest points at each particular location. On 
Somnitelnaya Spit and Cape Blossom, surveyors used 12-meter tall navigation towers, 
which were erected near the haulout sites in the 1950s. For the survey, we visually 
divided the area of the haulout into regular geometric shapes and counted the number of 
animals along the base and altitude of each geometrically shaped section. The number of 
walruses in that section of the site would then be calculated using the area formula for the 
geometric shape. For instance, if the section was rectangular, the number of animals 
along the base would be multiplied by that along the side or altitude. In the simplest case, 
the tip of the spit was assumed to have the shape of an equilateral triangle.  
 
In 1990 and 1993, we compared results obtained from area and visual surveys and found 
that visual surveys produced an underestimation of 61% in 1990 and 32% in 1993 (of the 
visual survey data). The almost two-fold decrease in underestimation indicates that 
survey results depend, to a considerable extent, on the individual experience of the 
observer. Therefore, for the final estimate of each visual survey we used a correction 
calculated for the corresponding year of observations. 
 
Visual surveys were performed at least twice a day – in the morning and in the evening – 
and more often, if the abundance of walruses fluctuated considerably during the day. If 
necessary, the number of walruses on the shore could be roughly estimated by sight. 
 
Each visual survey also recorded the number of animals in the water. For that, all visible 
water area was divided by sight into sections with different density of animals in them. In 
sections with low density, each individual animal was counted. If the density was high, 
such as in sections directly adjacent to the haulout, we estimated the size of the area 
occupied by ten animals and then visually extrapolated the data to the entire high density 
section. When the concentration of walruses in the water was extremely high, we 
estimated the number to the nearest hundred or thousand. 
 
Simultaneously with surveying walruses on haulouts, we took daily counts of polar bears 
(Ursus maritimus, Phipps) within sight.  
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Other materials used. For charts recording the ice situation in the Chukchi Sea and East 
Siberian Sea, we used information from the Pevek Meteorological Center, oral reports 
from captains of ship passing by Wrangell Island during fall, and the author’s 
observations from shore, boat and aerial surveys. Standard methods were used for 
estimating ice concentration, shape and age (Guidelines…, 1968).  
 
We thank N. G. Ovsyanikov for allowing us to use his 1991 observation data from Cape 
Blossom. This paper also quotes important information from the late V. I. Pavlov who 
had manned the station in Somnitelnaya Bay prior to 1992. We want to thank I. P. 
Oleynikov, Y. S. Alpaun, G. N. Kaurgin, B. L. Smurygin and V. A. Gaev for their help 
with field observations at different times. 
 

Ice conditions 
 
The period under review saw decreasing ice coverage in the Chukchi Sea and East 
Siberian Sea. Only in the last year of observations did the position of the autumn ice edge 
remain within the limits of multiyear average. Figure 2 shows the position of the ice edge 
relative to Wrangell Island in the second decade of September, which is the time when 
walruses began hauling out on the island’s beaches in 1991 and 1993. Unfortunately, 
sufficiently accurate ice situation data obtained from aerial surveys and satellite images is 
available only for 1991-1992 (Pevek Meteorological Center data). We do not have 
detailed information for 1993 and 1994. Therefore, ice charts for those years are rather 
approximate based on personal observations and interviews. 
 
In 1991 and 1993, the near-shore waters around the island were completely free of ice, 
though their total area was smaller than in 1990. Back then, already in the fourth week of 
August, the ice edge retreated 250 km north of the island, and in the first week of 
September, it was 500 km to the north (Kochnev, 1991; Ovsyanikov, Kochnev, 1991). In 
1991 and 1993 on the other hand, near-shore waters did not became free of ice until 
almost a month later, and the distance to the ice edge in the north and in the west was one 
third to one fifth of the 1990 data (Table 1).  The distance to the ice edge affected the 
time of freeze-up near the shore. In 1991 and 1993, the period of complete absence of ice 
of any kind from the island’s shores was half as long as in 1990 (Ovsyanikov, Kochnev, 
1991; Table 1). 
 
 
 
Figure 2.  Dynamics of ice edge in Wrangell Island area in maximum ice-free periods of 
1991-1994. 
Legend: [shaded rectangle] – ice coverage in September 
[Dotted line] – multiyear average for ice edge position in August (after Arctic Atlas). 
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Table 1 
Comparison of ice conditions around Wrangell Island in 1991 – 1994  
Year Start of 

ice-free 
period 

Ice-free period 
(days) 

Maximum 
distance to the 
ice edge (km) 

Freeze-up date 
(Island’s 

southern coast)  

Average ice 
concentration 
in September 

1991 09/12-14 32 – 34 160 10/16 13% 
1992 - 0 - 09/25 41% 
1993 09/5-10 28 – 33 120 10/08 6% 
1994 - 0 - 09/18 65% 

 
Despite many similarities in ice conditions of 1991 and 1993 (dates and lengths of the 
ice-free periods), they were different in some respects (Table 1, Figure 2). In 1991, by 
September 11, the main ice edge had retreated 70-80 km north of the island, but a field of 
first-year ice (30%-40% concentration) remained near the island’s southern shore (Figure 
2). By the end of the third week, the winds pushed the ice field away from the shore, 
although occasional ice floes persisted near the island until September 25. By the end of 
the month, the ice edge had moved 160 km north of the island, while new ice fields began 
forming during the third week of October. In 1993, the southern coast became ice-free in 
mid-August, and the ice edge ran along the western and northwestern shores of Wrangell 
Island. It began retreating to the west in the last days of August, but small fields of cake 
ice persisted until September 6-8, moving from the north to Cape Waring. From there, the 
ice drifted westwards along the island’s southern coast lingering near the jutting out 
Somnitelnaya Spit and in the western part of Krasin Bay. By September 10, the ice pack 
had completely withdrawn from the island with the nearest ice tongue located 80 km to 
the west. We do not have information on the exact position of the ice edge during mid-
September, but we do not believe it was more than 100-120 km away (Figure 2). The 
freeze-up of near-shore waters started a week earlier than in 1991 (Table 1). 
 
The fall seasons of 1992 and 1994 were similar for the continuous presence of ice near 
Wrangell Island, but the positions of the ice edge and average ice concentrations near the 
island’s shores in those years were quite different (Figure 2, Table 1). In 1992, the 
Chukchi Sea and the Long Strait were ice-free by August 10, although ice kept drifting 
into the Long Strait along the western and, especially, the eastern coast of the island all 
through the fall period until freeze-up, which came as early as the end of September. 
Once in the Strait, the ice mostly dispersed and melted, but small floes would linger for 
quite a while at various locations along the southern coast. In the north of the island, ice 
concentration was likewise rather low. On the whole, ice cover in 1992 was somewhat 
weaker than the multiyear average (Figure 2). Contrariwise in 1994, ice coverage was 
higher than average. Although the northeasterly Herald Current cleared the ice from a 
narrow sheet of water along the island’s southern shore as early as the beginning of 
August, the rest of the coast remained blocked by heavy ice (80% - 90% concentration) 
throughout the season. The Long Strait and the northern coast of Chukotka also remained 
icebound (Figure 2). Only in small sections of the ice edge near the southern shores of the 
island did the ice concentration decrease to 30% - 40% between late August and mid-
September, but further west, the concentration went up again, so that the beaches of Cape 
Blossom remained inaccessible due to 80%-90% ice concentration during the entire first 
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week of September. New ice began forming as early as the last days of August, and near-
shore waters started freezing during the third week of September, that is, a week earlier 
than in 1992 (and the earliest in all four years of observations) (Table 1).  
 
Thus, despite the overall low sea ice coverage (compared to multiyear data) of the four 
years under review, the ice situation was different each year. Ranked by increasing ice 
coverage during the fall, the four-year sequence will look as follows: 
 

1991 – 1993 – 1992 – 1994. 
 

Arrival and initial distribution of walruses on the island 
 
The first encounters of walruses in 1991 – 1992 occurred in the second week of July 
(Table 2). There are no accurate data for 1993 – 1994 since no targeted observations of 
the sea were held in those years. First walrus encounters in 1993 – 1994 occurred at the 
time of first boat surveys in Krasin Bay, so recorded information does not cover the time 
of the walruses’ initial arrival in near the island. One may assume that due to the late 
breakup of shore-fast ice and late dispersal of near-shore ice in 1994 (the latest of the four 
years under review), walruses would be late in arriving as well – during the fourth week 
of July. The very first survey of Krasin Bay shore on July 30 recorded a small 
concentration of walruses on ice haulouts.  
 
Table 2 
Length of walrus feeding season off Wrangell Island  

Year First encounter in the 
summer 

Last encounter in 
the fall 

Length of feeding 
season (days) 

1991 07/12 10/11 92 
1992 07/08 09/24 79 
1993 No data 09/25 - 
1994  No data 10/02 - 

 
During the four years under review, the first groups of walruses were usually observed 
off the southern coast in Krasin Bay where they would arrive from the southwest. Krasin 
Bay (See Figure 1) becomes ice-free before any other area of the coast. The bay is 
separated from the Long Strait by a bank stretching west from the tip of Somnitelnaya 
Spit. The bank stops the ice drift form the south, so that ice concentration in the bay 
during summer-fall is usually rather low. Walruses arriving into the area gradually move 
to the near-shore ice edge and stay in the bay from July to the beginning of the fall 
migration or until the ice disappears. They congregate on cake ice of 30%-40% 
concentration in numbers reaching from hundreds to thousands.  
 
Thus, in 1992, first groups of walruses were recorded in Krasin Bay on July 8. The 
animals were outside the limits of visibility (at least 15 – 20 kilometers offshore) but their 
calls were clearly heard coming from the southwest. On July 11, ten walruses were seen 
hauled out in one group in the center of the bay about 6 km from the shore.  On July 13, 
seven ice haulouts (each numbering 3 to 10 animals) were observed, and on July 14, we 
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recorded 14 haulouts. The walruses remained in the bay throughout July and early August 
– a total of about 500 animals.   
 
It appears that walruses arrive on the island not only from the southwest, but also from 
the northeast. For example, in the same year 1992, P.V. Maryukhnich and M.S. Stishov 
(personal interview) recorded the first sighting of walruses near Herald Island on the 
same dates that we did in Krasin Bay (July 8 – 10). 
 

Walrus abundance and distribution in August – September 
 
Walrus abundance and distribution in the waters around Wrangell Island goes through 
considerable seasonal and annual changes. Sufficiently accurate abundance estimates are 
possible only in ice-free years when all animals concentrate on coastal haulouts, as was 
the case in 1991 and 1993. In the presence of ice the only method of obtaining precise 
walrus counts would be aerial surveys, which are too expensive. Still, an analysis of 
walrus encounters during route surveys provides some understanding of interannual 
abundance dynamics.  
 
Table 3 
Walrus encounters during route surveys of 1991 – 1994 
Index 1991 1992 1993 1994 
Route length between 08/14 and 09/15 (km) 525 559 424 210 
Encounters between 08/14 and 09/15  
(individuals per 10 km) 

19.048 6.625 0.259 63.810 

Total route length (km) 525 940 424 435 
Total encounters (individuals per 10 km) 19.048 4.077 0.259 41.931 
 
Route survey results.  Both in 1991 and in 1993, no route surveys were conducted during 
the first weeks of coastal haulout existence; only in 1994 did route surveys cover late July 
and early August. For this reason when making interannual comparisons, we analyzed not 
only data for the whole season, but also information obtained just during the period 
between mid-August and mid-September, when route surveys were conducted in all four 
years. As it turned out, this had no significant effect on the results (Table 3). 
 
The highest numbers of walruses were encountered in the year with the most severe ice 
conditions (1994). It appears that high ice concentration inhibited walrus penetration 
north or west of the island and provided for formation of multiple ice haulouts on the 
rarified ice of the ice edge along the southern shore. The largest number of haulouts was 
recorded in Krasin Bay where walrus numbers grew from 50 in the last days of July, to 
400 – 500 in the second week of August, to 1,000 – 1,500 in mid-September. During 
August and September, we often encountered ice haulouts near Cape Proletarsky where 
the ice edge was also sufficiently rarified. But during the two weeks of route surveys 
along southwestern shores of the island (Cape Blossom, in late August – early September) 
where ice concentration was 80% to 90% from the shore all the way to the horizon, we 
never saw more than two or three dozen animals. All groups of walruses hauled out on 
ice here were small – no more than two to three animals. Only once did we see 12 
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walruses, while in Krasin Bay we recorded haulouts numbering 200-300. Walruses 
around Cape Blossom also moved a lot from site to site: when a westerly wind packed the 
ice to the west and north of the cape, the animals would move to areas in the south and 
south west where the ice was less concentrated, and when the wind reversed direction, 
they would return to original locations. 
 
Route surveys in 1993 yielded the fewest number of walrus encounters (Table 3). That 
year the southern coast became ice-free very early. During our first route survey on 
August 17, we recorded only one young male resting on the shore. Two small groups 
were observed that day near Cape Blossom, which was still surrounded by ice of 20% - 
30% concentration. Afterwards, we saw no walruses on routes until September 3 when 
several animals were observed near Somnitelnaya Spit on a small field of rarified ice 
cake that had drifted in from the east the day before. They started a walrus concentration 
which resulted in the formation of a large coastal haulout.   
 
One would expect 1991, which had similar ice conditions, to have a similar occurrence 
index. But the number of animals encountered during route surveys in 1991 turned out to 
be much higher than in 1993, although it did not measure to more than one half of the 
1994 figure (Table 3). The condition accounting for the difference was a large ice field 
that persisted near the southern coast of the island with the packed ice edge located about 
100 km to the north (Figure 2). A large group of walruses kept to the ice in August – 
September ensuring multiple encounters during route surveys. After the ice dispersed in 
mid-September, the animals formed a haulout on Somnitelnaya Spit.  
 
The situation in 1992 was different. By the time route surveys began on August 20, the 
southern coast was already ice-free. The southern ice edge ran along the northern shores 
of Wrangell Island.  Additionally, more ice drifted into the Long Strait along the island’s 
western and eastern shores (Figure 2).  Walrus encounter index was comparatively low 
during the entire season, although much higher (at least 15 times over) than in 1993 
(Table 3). Low occurrence during route surveys can be explained by the fact that most of 
the routes were laid along the southern and southwestern shores where there was little or 
no ice at all (Figure 1). Apparently, most of the animals coming to the area to feed 
concentrated along the ice edge including the northern coast of the island. Walrus calls 
were often heard in the second decade of August coming from the area northeast of 
Nakhodka Island (S.L. Vartanyan, personal report). Most of the animals were 
encountered on the routes in the vicinity of Cape Blossom which was surrounded with 
drift ice fields of 10% - 30% concentration. No permanent haulouts were recorded there, 
but on August 25-28 we observed walruses arriving from southeast. The animals came 
swimming alone and in groups of 2-7. On August 27 we counted 13 such groups from 
one spot 8 km south of Cape Blossom. The walruses would swim to occasional drifting 
ice floes (the main ice field was farther to the northwest) and haul out on them to rest. We 
observed the formation of three haulouts with 4-14 animals in each. On August 29 no 
walruses were present near Cape Blossom. Apparently they had moved farther north. We 
believe that we observed a migration of walruses that had drifted into the Long Strait 
with the ice along the eastern coast of the island. In open water, the ice quickly dispersed 
and melted, and the walruses moved back to the ice edge. Our assumption is supported by 
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the 1992 ice condition reports from the Pevek Meteorological Center (V.N. Kupetsky, 
personal interview). 
 
Coastal haulouts. Coastal haulouts formed only in 1991 and 1993 when the sea around 
the island was completely ice free. Walruses hauled out only in two locations – Cape 
Blossom and Somnitalnaya Spit (see Figures 1, 3). Haulout sites on spits Davidov and 
Rogers remained empty. We have no information regarding other locations of the coast 
where walruses had been observed to haul out in the past (Nakhodka Island, Bruch Spit, 
Mushtakova Spit, Predatelskaya Spit, and the Clark River delta).  Nor do we have any 
information of the Herald Island haulout.   
Since all the above mentioned haulout sites belong to the ‘incidental’ category (according 
to V.N. Goltsev classification of 1968), the probability of their existence is fairly low. 
Even if walruses did haul out at any of those locations, the existence of such accidental 
haulouts would be brief and the number of animals on them would not exceed several 
hundred. Even on Herald Island, where the site appears to be used regularly rather than 
incidentally, no more than four thousand animals could have hauled out at the same time. 
When exploring Herald Island in October 1992, we found only a few small beaches 
suitable for hauling out, which could not accommodate large number of animals. The 
beaches were widely dispersed among steep bluffs of the western coast of the island. Our 
conclusion is supported by aerial survey data obtained in different years (Fedoseev, 1966; 
Goltsev, 1968; Gelbert et al., 1992). 
 
Figure 3.    Walrus distribution on Wrangell Island’s coastal haulouts in 1991 and 1993. 
A – Cape Blossom; Б – Somnitelnaya Spit. 
 
Legend A: ▲- observer’s station; ■ – walrus hauling out sites 
Legend Б: 1 – Main area; 2 – Northern area. 
  
Sites on Cape Blossom and Somnitelnaya Spit, where observations were held, were used 
most regularly and attracted the greatest numbers of walruses. Figure 4 presents walrus 
abundance dynamics on those sites. Since the graph reflects only the changes in the daily 
maximums of animals counted both onshore and in the sea, one can get an erroneous 
impression that walrus numbers’ dynamics on the sites were smooth and gradual. In 
reality they were very complex and often abrupt with dramatic changes in abundance 
occurring several times a day. Therefore we chose to review coastal haulout dynamics in 
more detail and describe the main factors behind the changes. 
 
Figure 4.   Walrus abundance dynamics on coastal haulouts of Wrangell Island in 1991 
and 1993. 
 
Top – Cape Blossom, 1991 
Middle – Somnitelnaya Spit, 1991 
Bottom – Somnitelnaya Spit, 1993 
Vertical axis (in all graphs) – walrus numbers 
Horizontal axis (in all graphs)  - date  
Legend:              – -   shore;  - sea 
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Cape Blossom.  In 1991, walruses apparently began concentrating in the cape area on 
September 13-14. On September 15, we saw 500 animals, 70 of which were swimming 
near the shore in a tight group. Several groups of walruses were hauled out on individual 
ice floes that still persisted not far from the shore. In the afternoon of September 16, the 
animals began to haul out on the coastal site. Some hauled out on grounded hummocks 
near the beach. Up to 400 animals remained onshore for about 4-5 hours. During that 
period they were scared off into the sea four times by attacking polar bears. After that, the 
walruses stayed away from the shore until the end of our observations on September 25, 
with the exception of a few individuals that hauled out on the 19th and the 21st of 
September. The largest number of walruses in the water was recorded on September 19. 
Many were hauled out on several ice floes that persisted near the cape until September 22.  
After that date, walrus numbers began steadily decreasing (Figure 4). Observations on 
Cape Blossom continued on October 10, but the only walruses observed were 3 animals 
seen south of the cape on October 11. 
 
In 1993, walruses began concentrating near Cape Blossom much earlier. On September 6, 
about two dozen of them were observed near the tip of the cape (N. G. Ovsyanikov, 
personal interview). When we visited Cape Blossom on September 9, we counted 750-
760 animals within sight. Some of them formed a dense concentration right next to the 
shore. On the same day we observed several animals, including a few females with calves, 
haulout for brief periods of time in the surf zone. There was no ice near Cape Blossom 
that year, so all the animals were swimming in the water. We do not have detailed 
information of the cape abundance dynamics in 1993, but according to an oral report 
from N.G. Ovsyanikov, walruses made several attempts to haulout only to be chased back 
into the sea by polar bears. Only about a thousand animals attempted to haul out on the 
beach, while the maximum number of walruses observed swimming near the cape was 
several thousand. No large concentrations of walrus were observed near Cape Blossom 
after September 18.  
 
No large haulout formed on Cape Blossom in either 1991 or 1993. The main factors 
preventing a normal progress of haulout development were the presence of polar bears 
near the site and their attempts to hunt the walruses. The same situation was observed in 
1990, but that year walruses were dispersed along the 5-10 km area of the coast, hauling 
out simultaneously on several sites within the area. That allowed them to create haulouts 
up to 10,000 strong and rest for at least a day before they would be scared off the beach 
by the bears arriving on the site from the tip of the cape where they congregated 
(Kochnev, 1991; Ovsyanikov, Kochnev, 1991).  In 1991 and 1993, the number of 
walruses here was relatively low and they did not attempt to haul out anywhere but on the 
tip of the cape (see Figure 3). Therefore the bears presented a much greater hazard than in 
1990 despite their fewer numbers on Cape Blossom that year (Table 4). 
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Table 4 
Number of polar bears on coastal haulout sites during walrus accumulation  

Maximum number of bears within 5 km of the haulout 
Area Year Beginning of walrus 

accumulation 
Walrus haul out time 

  Date # of bears Date # of bears 
Cape Blossom 1991 09/15 7 09/20 12 

 1993 09/07 15 09/09 10 
Somnitelnaya Spit 1991 09/16 0 09/23 21 

 1993 09/12 5 09/22 28 
 
Somnitelnaya Spit. In 1991 walruses began accumulating near the tip of the spit on 
September 15. At the time there was a small ice field of 10%-20% concentration in 
Krasin Bay. On September 16, an observer standing on the navigation tower on the spit 
counted 240-250 walruses, more than half of which were hauled out on ice and the rest 
concentrated near the shore in a tight group. Walruses began hauling out on the shore on 
September 19. The following day, an ice reconnaissance plane flew over the spit. The 
walruses fled into the water, but began returning to the shore almost immediately. On 
September 21, the abundance on the haulout reached its maximum of 22 thousand.  
During that time, observations were conducted from a distance of 8 km, therefore only 
the most general dynamics were registered. In the morning of September 22, walruses 
retreated into the water again, apparently scared off the haulout by polar bears (we 
discovered 8 of them on the site when we visited the spit several hours later). Still, that 
same day, walruses began returning to the shore and, by evening, their number on the 
haulout reached 12 thousand. The bears did not attempt any more attacks, since the 
carcasses of several claves, trampled during the morning panic, provided enough food. 
But the presence, movement and smell of the bears disturbed the walruses, especially 
since more bears kept arriving on the site. Instances of panic among walruses and new 
attempts to haul out continued until the evening of September 23, and then stopped. The 
walruses remained in the water near the spit until October 8, but their numbers were 
gradually decreasing and they made no attempts to haul out (Figure 4). It must be noted 
that during the entire time when the coastal haulout was functioning, some animals (up to 
200 of them) hauled out on the few surviving ice floes in the eastern part of Krasin Bay. 
In 1991 the walruses used only the Main sector of the haulout (Figure 3); no attempts 
were made to haul out in the Northern or Eastern sectors, unlike 1990 (Kochnev, 1991). 
 
In 1993, the first walruses showed up near Somnitalnaya Spit on September 3. They 
swam in the water or rested on ice cake singly or in family groups. Concentration into 
large groups began on September 9 when the remaining ice drifted away. On September 
10, we counted 270 animals, fifty of which stayed in a dense group directly near the shore. 
They began to haul out on the spit in the evening of September 12, initially on a small 
bank which emerged above the surface of the water at low tide. We called it “Little 
Island”. The bank had not existed in 1990 or in 1991. It was created by the wave and ice 
action in 1993 and was located about 100 meters from the far end of the haulout’s Main 
sector. At low tide, the Little Island could accommodate a maximum of 400-450 walruses.  
A short while later, walruses began hauling out on the shore of the spit. But in the early 
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morning of September 13, they were all back in the water, probably scared off by a polar 
bear (a few of those predators were present on the spit even before the arrival of walruses, 
evidently attracted by the remains of animals that died in 1991). At the same time rougher 
seas with surging waves chased walruses off the Little Island as well. Still, a few hours 
later, they made another attempt to haul out in the Main sector. This continued for seven 
hours, during which they were scared back into the water three times by polar bears.  In 
the end, the walruses gave up their attempts to haul out in the Main sector and began 
concentrating near the Northern sector where they started to haul out at night. In the 
morning of September 14, polar bears attacked them twice. In both cases the walruses 
fled into the water only to return and haul out again. The fleeing crowds trampled two 
walruses, whose carcasses were washed up 1.5 – 2.0 km away from the site several hours 
later. All bears present on the spit gathered around that food source and did not bother the 
hauled-out walruses for two days. That allowed the haulout to grow to the maximum of 
16.5 thousand on September 16. Walruses approached the shore and filled the haulout 
fairly quickly, and the process did not slow down until the 16th (Figure 4). On that day we 
counted only 40 animals in the water. In the middle of the day, a bear approached the site. 
Despite the fact that it was not aggressive and did not try to hunt, all the walruses left the 
beach. A storm broke out on September 18 causing the walruses to leave the spit, but they 
returned on September 21, gathering in the water near the Northern sector of the haulout 
site. By then more bears had arrived on the site, attracted by the carcasses left in the wake 
of the panic of September 16 (Table 4). The presence of bears prevented the walruses, 
who were gathered in dense groups right at the surf zone, from hauling out. In the 
evening of September 22, they moved back to the Main sector and started hauling out 
there, and on September 23, when the sea calmed down, they filled the Little Island. The 
tempo of walrus approach and hauling out was fairly slow. On September 23, bears 
disturbed the haulout twice, so that by the end of the day the walruses gave up their 
attempts to haul out on the shore, but remained on the Little Island (inaccessible to bears) 
until September 24 when increasing wave action made them leave this safe haven as well.  
We saw no more than 3 animals on September 25, and starting with September 26, no 
walruses were observed in the haulout area.   
 
To summarize, compared to 1990, walrus disturbance by polar bears on Somnitelnaya 
Spit was considerably higher. Whereas back in 1990, walruses stayed on the beach for 5-
7 days without going into the water, and left their haulout mostly on account of storms 
(Kochnev, 1991),  In 1991 and especially in 1993, walruses spent a maximum of 2 days 
onshore, being repeatedly chased off the beach by prowling and hunting bears. 
 
Still, both in 1991 and 1993, walrus abundance on Somnitelnaya Spit was dramatically 
higher and their haulout functioned longer, than on Cape Blossom. Most probably that 
was because fewer bears were present on the site during the initial stage of haulout 
development (Table 4). 
 
It is noteworthy that both in 1991 and in 1993 walruses began concentrating near Cape 
Blossom 2-4 days earlier than near Somnitelnaya Spit (Figure 4). In 1991 they began 
hauling out 3 days earlier on Cape Blossom as well. The explanation probably lies in the 
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fact that walruses arrived on the island mainly from the ice edge in the northwest, and 
Cape Blossom was the first location they encountered.  
 
The date when walruses began to haulout onshore was definitely tied to the 
disappearance of ice from the waters around the island. In 1991, walruses on both Cape 
Blossom and Somnitelnaya Spit began hauling out on the beach 7-9 days later than in 
1993. The difference between the dates when ice disappeared in those years was also 5-7 
days (see Table 1). In 1990, the last ice field was recorded on August 20-25, and the first 
haulout on Somnitelnaya Spit – on August 28 (Ovsyanikov, Kochnev, 1991), i.e. both 
ice-free water, and the beginning of walrus coastal haulout formation happened 15-16 
days earlier than in 1993. 
 
 
One can also trace a correlation between the number of walruses on coastal haulouts and 
the distance to the ice edge. Comparison of walrus numbers on Somnitelnaya Spit would 
be preferable in this case, since during the years under review, a normally functioning 
haulout never actually developed on Cape Blossom. The highest number of animals 
hauled out on Somnitelnaya Spit in 1990 was 71 thousand (Kochnev, 1991),  and in 1991 
and 1993, 22 and 15.5 thousand respectively. The ice edge retreated north and west of the 
island to a maximum distance of 500 km in 1990, 150 km in 1991, and 100-120 km in 
1993. In 1993, walruses began arriving near the shore when the closest ice fields moved 
about 80 km west of the shoreline (in the north the ice edge was even farther away) 
which corresponds to the 35-meter isobaths in the west and 40-45-meter isobaths in the 
north. Apparently, those depths mark the boundary of walrus preferred feeding range on 
Wrangell Island, and some animals begin leaving the ice edge as soon as it retreats to 
areas with such depths.   
 
The periods of walrus congregation near coastal haulout sites in 1991 and 1993 were 
identical: 27 – 28 days. In 1991, the animals hauled out on Somnitelnaya Spit for 5 days, 
and in 1993, for 8 days. For comparison in 1990, walruses concentrated near the spit for 
52 days, and spent a total of 35 on the coastal haulout.  
 
The total maximum number of walruses that hauled out on the coast of Wrangell Island 
in 1991 was 23 – 24 thousand (data from September 21). In 1993, that number was 17 – 
18 thousand (data from September 16).  Assuming a possible simultaneous existence of 
other small haulouts along the coast and on Herald Island, those numbers can be 
increased to 27 – 28 thousand for 1991 and 21 – 22 thousand for 1993. But those 
numbers still make up only 1/5 or 1/6 of the 1990 figures when we estimated the total 
number of walruses on coastal haulouts of Wrangell and Herald islands at 120 – 130 
thousand (Kochnev, 1991), and aerial surveys results yielded a similar estimate of 113 
thousand (Gilbert et al., 1992).  
 

Fall migration timeline 
 
Data on walrus encounters in near-shore waters do not provide a clear picture of 
correlation between fall migration and ice conditions (Tables 1 and 2).  As expected, the 
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latest walrus encounters were recorded in the warmest year of 1991. But the last 
encounters of animals in 1992 and 1994 (years with average ice conditions) occurred on 
earlier dates than in the much colder 1994. Apparently, migration time depends not only 
on the distance to the ice edge, ice concentration around the island and freeze-up of the 
coastal waters, but also largely on the actual distribution of ice in late September and 
early October.  
 
Due to the total absence of ice around the island in 1991 and 1993, the last walruses were 
observed in those years in the vicinity of coastal haulouts. In 1991, the animals were seen 
in the water for almost 3 weeks after they left the shore, while in 1993, they disappeared 
almost immediately after vacating the haulout. Differences in the ice edge location in late 
September – early October may provide the explanation. In 1991, the ice edge in the 
nearby Chukchi and East Siberian Seas was to the north of Wrangell Island; therefore all 
the animals migrating from the edge had to pass by the island. They approached the shore 
in the vicinity of the haulouts, thus getting recorded by observers. It is possible that 
walruses would have continued forming small coastal haulouts until mid-October, had 
they not been scared off by polar bears. In 1993, we believe that even though the western 
ice edge was still some distance away, the southern ice edge actually extended to the 
same latitude as the island or even farther south. Therefore, walruses could migrate from 
the ice edge to the coast of Chukotka bypassing Wrangell Island. Unfortunately, due to 
the lack of data on 1993 ice conditions, our hypothesis cannot be verified.   
 
 
Interestingly enough, both in 1991 and in 1993, the last walruses left the near-shore 
waters long before freeze-up (Tables 1 and 2). 
 
 
In 1992, the last walrus encounter coincided with formation of large fields of young ice, 
while in 1994, large ice haulouts were observed 2 weeks after the beginning of freeze-up 
in the near-shore area (Tables 1, 2).  Apparently, in 1992, walrus migration continued 
after September 25, but due to the absence of sufficiently strong ice near the southern 
shore for hauling out, walruses migrated at a considerable distance from the island 
outside the rapidly freezing hear-shore waters. Extensive ice cover and early freeze-up in 
the fall of 1994 forced the last animals from Wrangell Island to migrate east through 
waters covered with new and young ice. Since multi-year ice was rarified along the 
southern coast, and in the eastern part of the island the ice edge was 10 – 15 km farther 
south, formation of young ice was less active here than within fields with higher 
concentration. In addition, wind action broke up the nilas fields creating large stretches of 
open water. All that conditioned walruses to migrate along the coast. Tired from 
swimming and navigating in the young ice, the animals hauled out on old ice floes where 
they were readily visible to observers. 
 
 
Therefore, walrus migration from Wrangell Island in 1991 – 1994 ended between 
September 24 and October 11 depending on ice conditions. Feeding seasons lasted 
between 70 – 80 and 90 – 95 days during the same years.    
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CONCLUSION 
 
The years 1991 – 1994 revealed a cooling tendency in the arctic regions of Chukotka, 
which was definitely linked to the solar activity cycle that peaked in 1989 – 1991 (V. N. 
Kupetsky, personal interview). The cold spell affected distribution of ice in the Chukchi 
and East Siberian Seas during summer-fall. Overall ice conditions during the four years 
under review were less severe than the multiyear average. Nevertheless, compared to 
1990 when the area of ice free water was the largest in the entire history of walrus studies 
(Gilbert et al., 1992), one can clearly notice an increase in ice cover.  
 
Walrus distribution and abundance on and around Wrangell Island changed in accordance 
with ice conditions. The largest numbers of animals were recorded in 1990 when more 
than half of the entire population of the sub-species congregated on the island’s coastal 
haulouts with hardly any animals observed on the ice (Kochnev, 1991; Gilbert et al., 
1992). In 1991 and 1993, when the fall ice edge moved much farther to the south, most of 
the walruses dispersed along the rarified edge so that coastal haulout abundance dropped 
5 – 6 times over. Even a relatively insignificant southward movement of the ice edge (30 
– 40 km) in 1993, led to lower numbers of walruses hauled out on the coast compared to 
1991. In 1992, the ice edge ran along the latitude of the island, and in 1994, much farther 
south, which led to the absence of walruses from coastal haulout sites. Abundance of ice 
in waters with depths under 40 – 50 meters allowed the animals to disperse evenly 
throughout their entire feeding range. Most probably total abundance near Wrangell 
Island also went down from year to year, because increasing ice cover allowed the walrus 
to feed in other areas of the Chukchi Sea. 
 
Polar bear predation was the main factor determining walrus distribution between coastal 
haulouts of Wrangell Island in 1991 -1994. Predator pressure was more pronounced on 
Cape Blossom where relatively small numbers of walruses would haul out on the shore 
for brief periods of time.  Conditions for haulout formation were more favorable on 
Somnitelnaya Spit, but there, too, bear activity was much higher than it had been in 1990. 
None of our predecessors (Goltsev, 1968; Tomilin, Kibalchich, 1975; Sazonov, Pugaeva, 
1985) recorded concentrations of polar bears near coastal haulout sites. A. G. Velizhanin 
(1965a) mentioned the presence of many bears on Cape Blossom in the first months of 
winter, but according to him, they were attracted to the area by carcasses left on the 
haulout site from the fall. He did not observe any interaction between polar bears and 
walruses. S. E. Belikov (1982) also gave an example of bears’ indifference towards 
walruses and otherwise and pointed out that bears began concentrating on haulout sites 
after they were vacated by walruses (Belikov et al., 1984). Perhaps that opinion formed 
due to insufficient observations of walrus haulouts on Wrangell Island during previous 
years. Besides, the recent increase in abundance of both polar bears and walruses led to 
the expansion of contacts between the species. That, in turn, could have affected the 
behavior of polar bears, which increasingly began regarding walruses as prey. 
Observations of the hunting behavior of polar bears and defensive behavior of walruses 
allows one to presume that the strategy of relations between the two species transcends 
the rigid  predator-prey interaction pattern, being instead quite flexible and dependent on 
external factors (A. A. Kochnev, unpublished data).  
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The dates of walrus arrival on their feeding grounds near Wrangell Island and their fall 
migration to the southeast also depend on specific ice conditions of a given year. In 1991 
– 1994, the largest differences in dates (up to 30 days) were recorded for fall migrations, 
while first summer arrival dates did not fluctuate significantly from year to year. 
Migrations are probably spread out in time and their dates are more stable in the spring 
than in the fall. In 1991 – 1994, the walrus spent 1.7 – 2.0 months feeding in the waters 
around Wrangell Island, and that period may probably increase or decrease depending on 
the ice situation.  More survey data for multiple years are necessary to refine the timeline 
of migrations, seasonal abundance dynamics and length of the feeding season around 
Wrangell Island in different ice conditions in the Chukchi and East Siberian seas. 
 
Solar activity cycles last about 8-10 years. The previous peak of solar activity was in 
1979 – 1981, the next one is expected in 1999 – 2002. Therefore we can assume that in 
the next 5 – 6 years (1995 – 2000) the frequency of fall seasons with severe ice 
conditions in the Chukchi and East Siberian Seas will increase. That should result in the 
lower average numbers of walruses feeding around Wrangell Island, their more even 
distribution through the icebound waters of the Chukchi Sea and lesser probability of 
coastal haulout formation on Wrangell or Herald islands, compared to 1990 – 1993.  








































