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In 1989-96, studies of causes of the Pacific walrus natural mortality were conducted on 
the coastal haulouts of Wrangel Island (Chukchi Sea). A total of 358 walrus died during 
that period. Death of the fourteen animals was directly observed and recorded, causes of 
death of the rest of the animals were determined through examining their carcasses. 
Death of the 85% of walruses resulted from trauma caused by stampedes. 12% of the 
walruses were killed by polar bears. Predatory and exploratory behavior of polar bears 
was the main cause of stampedes. Anthropogenic impact is not as important in nature 
reserve. We present photographs illustrating interactions between walrus and polar 
bears. Currently, Wrangel Island appears to be the only place, where polar bear 
predation is the main cause of walrus mortality. Issues discussed in this article include 
evolution of predator-prey relations between polar bears and walruses, possible causes 
of walrus mortality on coastal haulouts in other polar regions and their importance to 
different populations. Long-term intensive observations on other haulouts are discussed 
in order to improve understanding of the nature of  mortality causes and to achieve more 
efficient protection of walrus.  
 
 
 Walrus natural mortality is relatively low compared to other Pinnipeds (Krylov, 
1968; Geptner et al., 1976), however, its actual level continues to be a subject of 
discussion due to lack of data. F. Fay (Fay, 1982) considers issues associated with walrus 
mortality to be one of the major gaps in the current knowledge about walrus. Particularly, 
there is almost no reliable information about the factors determining mortality and the 
degree of their impact (Fay et al. 1990). 
 
 Despite multiple reports on high walrus mortality on Wrangel Island, the 
explanations offered by scientists were only hypothetical. A.G. Velezhanin (1965 b) was 
the first to mention large accumulations of dead walrus remains on the coastal haulouts of 
Wrangel Island; he did not analyze their origin and attributed them to “inadequate 
protection of walrus haulouts”. V.N. Golyshev (1968) examined 68 carcasses of dead 
walruses on Cape Blossom in 1964, saw blood on some of them and assumed that 
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animals had been wounded by hunters (carcasses were observed through binoculars from 
the distance). He did not give any explanations of the causes of death of additional 200 
during that same season. The only direct observation of walruses at the time of death was 
made in 1972, when 21 calves were crushed and two pregnant females miscarried/aborted 
due to the mass stampede, caused by an ice surveillance aircraft flying over the haulout 
(Tomilin, Kibal’chich, 1975). The authors of the article did not link 149 carcasses found 
three days later to that same stampede, and mentioned them as animals that died of 
unknown causes. 
 
 Thus, the causes of death of the majority of animals on Wrangel Island continued 
to remain unclear. However, based on the available observations and assumptions, it 
could be concluded that causes of walrus mortality on the haulouts were of the 
anthropogenic origin. The possibility of mass killing of walrus during panic and 
stampedes caused by aircrafts or by hunters was discussed by other scientists as well 
(Chapskiy, 1936; Fay, 1982; Vishnevskaya, Bychkov, 1985). This led to the conclusion 
that walrus mortality on coastal haulouts was accidental, and could be minimized through 
increased protection. 
 
 Our goal was to collect data to identify the main factors that determine walrus 
mortality on the coastal haulouts within the protected Wrangel Island Nature Reserve, i.e. 
under the minimal anthropogenic pressure, and thus to achieve clarity in the issue of 
natural walrus mortality.   
 
MATERIALS AND METHODS 
 
The data for this article was collected by me in 1989-96 on Wrangel Island. During that 
period, coastal walrus haulouts were active in 1990, 1991, 1993, 1995, and 1996. We 
conducted observations on the haulouts with the largest number of animals – Cape 
Blossom, and Doubtful (Somintel’naya) Spit (Figure 1) – during the entire period of their 
functioning. One of the main goals of our research was to conduct direct observations at 
the time of animal’s death and record them. The most intensive observations were 
conducted in 1990 on Cape Blossom and in 1993, 1995, and 1996 on Doubtful 
(Somnitel’naya) Spit, during those seasons, walruses hauled out on the coast right next to 
the field observation station – cabin equipped for living in it. The distance between the 
observation station and the edge of the haulout ranged from 80 to 400 m on Doubtful Spit 
and from 60 to 800 m on Cape Blossom. During those years, the processes that took place 
on the haulouts were recorded daily during the entire light period directly from the cabin 
or from the nearby navigation towers 12 meters high. On Cape Blossom observations 
were also conducted from the roof of the cabin (4 m high). The small distance between 
observation station and haulout did not have a substantive effect on walrus behavior, 
since we exercised maximum caution. 
 
Figure 1. The position of Wrangel Island within the Pacific Walrus range and the coastal 
haulout locations on the island. 
 



In 1990-91, there was no well-equipped observation station on Doubtful Spit and 
therefore, direct observations were conducted there only during visits whose frequency 
depended on weather conditions. Additional observations were made through binoculars 
from the cabin located at the distance of 7 km from the haulout. 
 
 In 1991, 1993, 1995 and 1996, on Cape Blossom, walruses hauled out only at the 
tip of the cape 2 km away from the station, therefore daily observations from close 
distance were limited to 2-6 hours a day. 
 
Bodies/Carcasses of dead walruses were examined at the time of their detection when 
possible. The age of animals was determined visually by characteristic physical features 
(Fay, Kelly, 1988). Walrus counts were conducted on the regular basis using methods 
described previously (Kochnev, in print). Numbers of polar bears found in close 
proximity to the haulouts also were recorded on the regular basis. We used 12-power 
binoculars in all our observations. Details of walrus and polar bear behavior were 
recorded using a dictaphone (voice recorder).  
 
Total of 370 dead walruses were recorded over the entire period of observations, but only 
the walruses found inside the haulouts or in close proximity to it were included in the 
sample (n = 358). We observed total of 116 interactions between walruses and polar 
bears. 
 
RESULTS 
 
Direct causes of walrus mortality in stampedes 
Types of internal injuries of walruses killed/trampled in stampedes were studied in 1991 
(autopsies and diagnoses were performed by L.L. Bove). The autopsies of 4 adult females 
and one young male showed that animals died due to multiple ruptures to internal organs 
and spinal injuries (Table 1). External examination and partial autopsies of additional 
seven animals showed that the most common injuries incurred by animals during 
stampedes included dislocation/sprain of first cervical vertebra with associated rupture of 
spinal chord (medulla) (Ovsyanikov, Bove, Kochnev, 1994). We used this type of injury 
as a diagnostic feature/parameter when examining dead animals in our subsequent 
research. To identify the causes of death we used the following other characteristics that 
are typical of walrus killed in stampedes: flattened body shape with deformed rib cage, 
head twisted in unnatural ways, torn-out tusks, crushed skulls in one-year-old calves. 
Using these features we determined that the death of 304 walruses (85% of entire sample, 
n=358) was the result of injuries inflicted by other animals during stampedes. 
 
 In 1995, we studied Wrangel Island group of walruses using method of stationary 
observations (from field observation stations) in Rogers Bay and Doubtful Spit in July 
and method of route counts combined with observations on the coastal haulouts at Cape 
Blossom and Doubtful Spit in September-October. During the autumn cycle of 
observations, M.S. Stishov, P.V. Maryukhnich, and I.P. Oleinikov participated in the 
research work as well (together with the author of this article). 
 



 
Table 1. Autopsy results for walruses killed in stampedes on the coastal haulout 
(Doubtful Spit, 1991) 
 
Sex Age Type of injury 
F 6 – 9 Blunt abdominal and chest trauma: ruptured liver; ruptured spleen 

(подкапсульный разрыв селезенки), traumatic emphysema. Acute 
internal abdominal bleeding. Debride of bronchi. Mechanical 
asphyxia. 

F 10 – 15 Blunt abdominal and chest trauma: rupture of the left lung, 
(подкапсульный разрыв печени) ruptured liver, traumatic 
emphysema, Haemothorax, pneumothorax, haemoperitonium, 
ruptured colon. 

F 10 – 15 Blunt abdominal and chest trauma: ruptured stomach (gastric 
rupture), ruptured spleen (подкапсульный разрыв селезенки), 
traumatic emphysema. Multiple ruptured small intestine (small gut), 
ruptured diaphragm, haemothorax, haemoperitonium. Debride of 
bronchi and trachea. Mechanical asphyxia. 

F 6 – 9 Blunt chest trauma; fractured 3-7th ribs on the right, ruptured right 
lung, haemothorax, traumatic emphysema. Traumatic fracture of 
cervical spine with complete rupture of spinal chord.  

M 2 Blunt abdominal and chest trauma: multiple fractured ribs, multiple 
lung ruptures, haemothorax, ruptured liver, ruptured intestinal tract, 
haemoperitonium. Multiple fractures to cervical spine with 
completely ruptured spinal chord. 

 
The year 1995 was characterized by a particularly late spring and late prolonged autumn. 
The first walrus groups on southern coast were recorded on 17 July. In the first half of 
September, the frequency abundance (встречаемость) of walrus on the route surveys was 
27.713 animals per 10 km. Coastal waters cleared of ice completely by 17-19 September, 
and steady freezing started on 26 October, i.e. completely ice free period lasted 38-40 
days. Walruses started to aggregate at Cape Blossom on 19 October. The first time 
walruses hauled out on shore both at Cape Blossom and on Doubtful Spit was on 23 
October. On the same day, 7 polar bears were recorded on the spit. Their hunting activity 
at the walrus haulout disrupted the haulout in the very beginning of its formation; 3 
walruses were crushed as a result of panic, and a one-year-old was likely killed by polar 
bear. After 24 October, walruses did not make any attempts to haul out on Doubtful Spit 
and the main haulout was formed at Cape Blossom, where only few isolated polar bears 
were seen passing through at the initial stage of walrus aggregation. During the first days 
of walruses hauling out on shore, there were no polar bears at all. Walrus aggregations in 
the Cape Blossom area were observed in the course of 30 days (19 September through 18 
October); on only 11 days of those 30 days, walruses stayed on shore (Figure 1A). Also, 
during that same period, groups of 10-80 walruses were observed actively swimming in 
eastern direction in the area of Doubtful Spit (Figure 1B). Migration along southern coast 
appeared to continue from 1 October until 20 October, when walruses were recorded at 



Cape Blossom for the last time. Thus, the feeding migration period in the Wrangel Island 
area (including autumn migration) lasted for 96 days. 
 
Total of 52 walruses was killed at Cape blossom haulout while the haulout was active. 
Main proportion of animals was crushed during panic stampede at the largest haulout 
(with highest abundance of animals – 21 thousand according to the count on 30 
September); they were found by the observers in the early morning of October 1. The 
cause of panic stampede was likely the activity of polar bear family, that settled by that 
time in the vicinity of the haulout. However, no direct interactions between polar bears 
and walruses were recorded due to the lack of prolonged observations from necessary 
distance. On October 5, already 8 polar bears were recorded in the vicinity of the haulout. 
 
Sex- age composition of the Wrangel Island walrus group is presented in Figure 2. The 
data reflect to a greater degree the structure of Cape Blossom haulout and to a lesser 
degree the structure of ice haulouts during the time of walruses concentrating near shore. 
Starting from 1989, lower proportion of one-year-olds compared to relatively high 
proportion of calves 1-2 years old and animals up to 10 years old stands out. The 
decrease in proportion of year-old calves and at the same time, dramatic increase in the 
number of 1-2-year-old calves, was observed also during the analysis of dead animals. 
 
Factors, causing walrus mortalities 
 
Only in 14 cases, observations were made directly at the time of death and causes of 
death could be identified unambiguously. Two walrus carcasses washed ashore were 
examined and the results excluded the possibility of those animals dying from trampling 
or polar bear attack. Three categories of factors causing walrus natural mortality were 
identified based on those observations (Figure 2a). More than half of animals (9 
walruses) were trampled when animals stampeded into the water due to disturbance 
caused by approaching polar bears. Fewer walruses (5 animals) were killed by bears. The 
rest died due to other unidentified causes. However, the size of this sample is too small, 
to evaluate the influence of each of the factors on walrus mortality. 
 
Figure 2. Causes of walrus mortality on the coastal haulouts of Wrangel Island based 
on direct observations (A) and indirect evidence (B) 
 
A – trampling on the haulout due to unclear causes; 
B – trampling on the haulout caused by aircrafts; 
C – trampling on the haulout caused by predatory and exploratory polar bear activity 
D – killed by polar bears; 
E – washed ashore, cause of death unknown. 
 
Many years of observations of the processes taking place in the haulouts, as well as of 
walrus and polar bear behavior and their reactions to each other, allowed me to identify 
with a high level of accuracy the causes of most of walrus mortalities that were not 
directly observed and recorded at the time of death. 
 



 Mortalities of almost all the walruses occurred during the time when observers 
were present in the haulout area; however, some other kinds of interferences sometimes 
prevented us from observing and recording exactly at the time of death. For example, in 
some cases of polar bears hunting, we could not observe them killing their prey because 
of dusk conditions, large distance, and features of relief. Therefore, when a year-old 
walrus calf was killed, it was not always possible to say unequivocally whether it was 
killed by a bear or trampled by other walruses during stampede and then picked up by 
predators. Nevertheless, by examining the prey after the hunt, it was possible to make a 
fairly accurate conclusion about the cause of death. In other situations, we could 
understand if the animal was killed by a predator based on the age of the prey, the 
number of walrus on shore, and their behavior. 
 
The character of mass panics after which trampled animals were found was evaluated 
based on the level of polar bear activity in the area of haulout, on presence or absence of 
anthropogenic factors, and sometimes, when panic took place at night, based on 
characteristic vocalizations of walruses. 
 
As a result of classification of all animals based on the mortality factors, it became clear 
that the majority of walruses died as a result of polar bear predatory activity. The number 
of walruses trampled during panics (stampedes caused by panics) caused by poplar bears 
exceeded 4 times the number of walruses directly killed by predators (Figure 26).  
 

We recorded seven stampedes of walruses into the water that were caused by 
human disturbance. In all the cases, it was caused by aircraft flying over a haulout at 
about 1 km altitude. Only one stampede was observed directly from a short distance, but 
no trampled animals were recorded at that time. In other cases, a haulout was examined 
several hours or days after the stampede caused by human disturbance. Trampled animals 
were found twice, but it was impossible to estimate proportions of animals killed in 
stampedes of different types (caused by different factors), since during that same period 
of time, stampedes caused by polar bear activity were recorded as well. We combined all 
those walruses (27% of the sample) in the category of animals killed in stampedes of 
mixed origin (Figure 26). The majority of cases in this category are the animals killed in 
1991 on Doubtful Spit. This case was described earlier as a mass walrus die off caused by 
exclusively anthropogenic impact (Ovsyannikov, Bove, Kochnev, 1994). However, only 
one of the authors (A.A. Kochnev) conducted observations of walrus and polar bear 
activity one day after the stampede caused by anthropogenic influence and also did 
preliminary examination of the carcasses. Comparing those observations to the ones that 
were made later indicates that the above-mentioned conclusion (about the exclusive role 
of human disturbance) was not totally accurate, and that hunting activity of polar bears 
was likely to influence the mortality of walruses to a much greater extent than the aircraft 
flying over the haulout. This was also confirmed by information provided by the 
hydrologists from Pevekgidromet (hydro-meteorological station in the village of Pevek), 
who had been on board the aircraft at the time of the flight over the haulout. 

 
Seasonal dynamics of walrus mortality 

 



Majority of trampled animals was usually found by observers after some particular 
stampede of walrus into the water (Figure 3). If “mass mortality” is the mortality when 
more than 10 dead animals were found at a time, then, 279 walruses (78% of the sample 
and 92% of the total number of trampled animals, n=304), were killed in such “mass” 
stampedes. Animal carcasses were found in compact groups on the territory of the 
haulout, which led several authors to assume that all the walruses died at the same time 
(Tomilin, Kibal’chich, 1975; Ovsyannikov, Bove, Kochnev, 1994). However, that was 
not the case. Only in one incident out of five “mass” mortalities, we had a chance to 
examine the carcasses immediately after polar bears caused walruses to stampede into the 
water (Doubtful Spit, 1993). Total of 31 carcasses were left on the shore, but only seven 
of them (23%) were fresh, i.e. trampled during the observed stampede. The rest were 
already in the stage of decomposition, and based on the degree of skin maceration and 
bloating of carcasses, death of those animals occurred at least at two different times. The 
previous mass panic took place almost two days before the carcasses were found, and at 
that time no dead animals were recorded. Nobody disturbed walruses between those two 
panics (stampedes) and they remained on the shore without any interruptions. 
 
Figure 3. Dynamics of walrus mortality on Wrangel Island haulouts during the coastal  
season (береговой сезон). 
 
[ Y-axis – Number of dead animals; X-axis – Dates;  
Box with symbols in the upper right corner: 

1. Blossom, 1990 
2. Doubtful, 1991 
3. Doubtful, 1993 
4. Blossom, 1995 

 
Thus, the majority of animals died during the two days, when there were no mass 
panics/stampedes. However, during the previous two days the haulout was attacked by 
polar bears six times, and each time, that caused all the walruses to stampede into the 
water. 
Only two trampled animals were found as a result of those stampedes (both in the water 
close to the haulout). We believe that the real/actual level of walrus mortality in the 
stampedes caused by predator attacks was much higher, but trampled animals were 
accidentally pushed into the water by other walruses leaving the shore. Some animals that 
incurred bad injuries that did not lead to immediate death, hauled out on the shore again 
and died later. Their decomposing carcasses were the ones that we found after next panic 
and stampede. During polar bear attacks, the number of walruses on the shore did not 
exceed 4,000-5,000 and the distance between any point in the haulout and water edge was 
small and made it easy for walruses to push carcasses of dead animals into the water with 
their bodies. We always found a large number of carcasses both in the described situation 
and in other cases of “mass” mortality after stampedes on the large haulouts (of more 
than 15,000 walruses) when the shortest distance from the central part of the haulout to 
the water edge was 80 m and more. The main proportion of the carcasses usually was 
found in the middle of the haulout, since other walruses could not drag them into the 
water leaving the shore. 



 
  Proportional increase in the number of dead walruses throughout the season is 
not typical for Wrangel Island haulouts and was recorded only once in 1990 at Cape 
Blossom (Figure 3). That season was noted for particularly high abundance of walruses in 
the areas of coastal haulouts, for particularly long duration of the time period (1.5 
months) when walruses hauled out on shores, and for high concentration of polar bears 
(up to 140 animals) near the haulouts during that entire period (Kochnev, 1991; 
Ovsyannikov, Kochnev, 1991). Disturbance pressure on the part of polar bears at Cape 
Blossom was so high, that walruses never had a chance to form a large coastal haulout, 
although their attempts to haul out were recorded along the stretch of coast 4 km long. 
Majority of walruses did not have an opportunity/chance to haul out and rest on hard 
surface and therefore slept while floating in the water; many animals looked exhausted 
and starved. No trampled walruses were recorded on Cape Blossom during that season. 
Almost all dead animals were taken by polar bears. Some walruses, whose carcasses were 
washed ashore, must have died from total loss of strength and exhaustion or starvation. 
Thus, gradual dying of walruses during that season was the result of unusually high 
predatory activity of polar bears. 
 
DISCUSSION 
 
Up until present time, opinions of different researchers on what kind of relations exist 
between polar bears and walrus have varied dramatically. Some scientist considered 
walrus to be a common component of the polar bears’ diet in certain regions 
(Parovshchikov, 1967; Calvert, Stirling, 1990), other completely denied any impact of 
polar bears on the natural mortality of walruses (Chapskiy, 1936; Rutilevskiy, 1939; 
Nansen, 1956, Krylov, 1968). There were even strong suggestions that polar bears avoid 
encounters with walruses, because walruses often attack and kill them (Pedersen cited by 
Perry, 1974, 1976). Such controversy was the result of almost complete absence of direct 
observations of polar bear and walrus encounters. F. Fay (Fay, 1982) states, that he, 
having studied a large number of English language publications, did not find any reliable 
evidence proving polar bear predatory behavior towards walrus. Nevertheless, he 
suggests that polar bears can attack and in rare cases kill young walruses. However, large 
size and heavy weight of walruses, as well as their tusks and high degree of sociality 
(tendency to form aggregations) make such attacks very inefficient and rare. Similar 
position is supported by several other scientists as well (Belikov, 1982; Uspenskiy, 1977, 
1989). 
 
 In 1990, on the coastal haulout of Cape Blossom, we observed for the first time 
several instances of polar bears hunting walruses including successful hunts (Kochnev, 
1991). Published photographic materials (Kochnev, 1993; Figures 4-6) and detailed 
description of polar bear and walrus interactions made by N.G. Ovsyanikov (1995) using 
my observations can serve as a proof of that behavior. Data presented in this article show 
that polar bear predatory behavior on coastal haulouts of Wrangel Island in the 90’s took 
place on the regular basis and was not an exception. More than that, predatory activity of 
polar bears appears to be the main factor that causes/determines walrus mortality on 
coastal haulouts. The proportion of animals directly killed by polar bears is relatively 



low, and most of the walruses get trampled in stampedes caused by predators 
approaching the haulouts (Figure 2). 
 
It is necessary to point out, that none of the researchers that worked on Wrangel Island 
ever mentioned any interactions between polar bears and walruses (Velezhanin, 1965a, b; 
Gol’tsev, 1968; Tomilin, Kibal’chich, 1975; Sazonov, Pugaeva, 1985). S.E. Belikov 
(1982) gives an example of polar bears and walruses being totally indifferent towards 
each other on Cape Blossom. Later, Belikov and coauthors (Belikov et al., 1984) stress 
that polar bears concentrate in the areas of coastal haulouts only after walruses leave 
them. This opinion must have been developed due to lack of intensive observations in the 
previous years. Polar bear activity is at its highest level in the mornings and late evenings 
(Kochnev, unpublished data), therefore the interactions between the species could not be 
observed and recorded using short observations.   
 
Meanwhile, polar bear presence in the close proximity to the haulouts is such a 
remarkable fact, that it could not have been just overlooked by the researchers. For that 
reason, we assume that in 1960’-70’ polar bear concentrations formed more rarely during 
the time when haulouts were functioning, and that concentrations were not as large as at 
the present time. The contacts between two species increased with the increase of polar 
bear and walrus abundance over the past 20-30 years. Polar bear behavior may have 
evolved due to that towards regarding/treating walrus as prey to a greater extent.  
Characteristic features of polar bear hunting behavior and of defensive behavior of 
walruses (Ovsyanikov, 1995; our observations) suggest that the strategy of interactions 
between those two species is at the stage of formation. 
 
Although polar bear activity does not appear to be the factor determining walrus 
mortality on coastal haulouts of Wrangel Island in 1960’-70’, the level of the mortality 
during that period was higher. In 1964, around 300 animals died only on Cape Blossom 
(Gol’tsev, 1968), and 171 walruses in 1972 (Tomilin, Kibal’chich, 1975). For 
comparison, in 1990-96, the number of walruses that died on two main haulouts (Cape 
Blossom and Doubtful Spit) during one season exceeded 100 animals only once (in 
1991), and was 71.6 animals on the average. It is likely, that in 1960-70’, human 
activities had the main impact on walrus mortality, since that was the time of intensive 
hunting and harvesting in the waters surrounding Wrangel Island, and the anthropogenic 
pressure was strong due to economic development in the area.  
 
The possibility of walruses dying without any outside impact/factor also can’t be 
excluded. Walrus mortality can result from just high density typical for the coastal 
haulouts. A.A. Kibal’chich estimated walrus aggregation density on Cape Blossom at 
1.6-1.8 m2per one animal (Tomilin, Kibal’chich, 1975), however, later he wrote that 
aggregation density on Arakamchechen Island was 1m2 per walrus (Kibal’chich, 1978). 
The differences in sex and age structure of Wrangel Island haulouts (mostly females and 
young animals) Arakamchechen haulouts (mostly adult males) suggest that under same 
other conditions, haulout density on Wrangel Island can be expected to be higher than on 
male haulouts of the Bering Straight coast. 
 



Figure 4. Polar bear approaches in each case caused walrus stampede into the water 
and death of animals as a result of trampling. Photo by A.A. Kochnev 
 
Figure 5. (A, B, C). Only very tired walruses or sick adult animals remain on the shore 
after the panic. But even they can successfully protect themselves with their tusks 
against polar bear attacks. Nevertheless, active defense is a rare phenomenon. Photo 
by A.A. Kochnev. 
 
Figure 5(B) 
Figure.5 (C) 
 
Figure 6. Polar bear predatory behavior along with trampling in stampedes is one of 
the main causes of one-year old calf mortality on Wrangel Island coastal haulouts.  

(A) Attack, 
(B) Catching the prey 
(C) and killing it. 

Photos by A.A. Kochnev. 
 
According to our observations, walrus aggregation density in the central parts of Wrangel 
Island haulouts reached 0.7-0.8 m2 per animal. Walruses often climb on top of each other. 
The risk to incur a serious injury in such conditions is high particularly for young animals 
and adults weakened by long walk through fresh water from the ice edge. At the present 
time, this is not likely to be very important cause of walrus mortality on Wrangel Island, 
since pressure of polar bear predation is so strong, that panics and walrus stampedes into 
the water happen several times a day (Figure 7), and the likelihood of animals being 
injured during stampedes is much higher. The impact of anthropogenic factors under the 
protection of nature reserve and under general decrease in economic activity in the 
Chukchi and Eastern-Siberian Seas is relatively small. However, polar bear predation as 
the factor causing walrus mortality on the coastal haulouts may be specific to Wrangel 
Island. 
 
Presence of polar bears near coastal walrus haulouts of Chukotka is not mentioned in any 
of the published sources. During our observations at Cape Inchoun (South-eastern portion 
of the Chukchi Sea) in 1985-88, polar bear was recorded in the vicinity of active haulout 
only once, it was in early September 1986. The bear was 7 km away from the haulout (at 
the western end of Uelen Spit) and did not come closer, since it was foraging on 
carcasses of walruses killed and lost by hunters and then washed ashore. Three polar 
bears were observed on the 28th of August near Cape Serdtse-Kamen’, however the 
haulout was not active at that time (V.G. Novikov, personal communication). 
  
 
Figure 7 (A).  Daily dynamics (variation) of walrus numbers on the coastal haulouts of 
Wrangel Island during high activity of polar bears. 
[Cape Blossom 1990, September 16;  
Y-axis – Number of walruses on shore; X-axis – Time;  
Haulout 1, Haulout 2, Haulout 3] 



 
Figure 7 (B).Daily dynamics (variation) of walrus numbers on coastal haulouts of 
Wrangel Island during high activity of polar bears 
[Cape Blossom 1990, September 19, 20, 28. 
Y-axis – Number of walruses on shore; X-axis – Time;] 
 
Figure 7 (C). Daily dynamics (variation) of walrus numbers on the coastal haulouts of 
Wrangel Island during high activity of polar bears. 
[September 12 – 14.09 
Y-axis – Number of walruses on shore; X-axis – Time;] 
 
Nevertheless, walrus mortalities on coastal haulouts (including trampling) occur regularly 
throughout the entire range of Pacific subspecies: from a few animals during the season, 
to tens and hundreds of animals (Schiller, 1954, cited from Geptner et al., 1976; 
Bel’kovich, Yablokov, 1961; Gol’tsev, 1968; Semyonov et al., 1988; Grachev, 1988; 
Andryushin, 1989; Chugunkov, 1991; our data). Causes of animal deaths are not stated, 
but the diagnosis made during autopsies of walrus carcasses on Punuk Island matches our 
conclusion: animals were injured in stampedes. 
 
There is no doubt that Pacific walrus mortality throughout most of its range is caused by 
different factors than on Wrangel Island. Most likely, majority of animals on haulouts die 
during panics created by human disturbance, since the intensity of economic activity in 
Chukotka, Alaska, and Kamchatka is much higher, than on the remote island protected as 
nature reserve. The disturbance at haulouts can be caused by other species of predators as 
well. In 1985-88, our observers from Inchoun and Uelen villages reported several times 
cases of disturbance by wolverine and brown bear, attracted to the haulouts by washed 
ashore carcasses of walruses killed and lost by hunters. A brown bear was even reported 
attacking walrus on Red’kin Spit (N.I. Mymrin, personal communication). P.G. Nikulin 
(1947) wrote about walruses on Cape Inchoun being frequently disturbed by feral dogs. 
Finally, as we already pointed out, trampling of animals can occur without any outside 
disturbances, simply because of high density of walrus aggregation in a haulout. The last 
suggestion is supported by the report by S.J. Taggart (Taggart, 1987) about the death of 
119 walruses on Punuk Island during his two-months-long observations of the haulout in 
1981. He doesn’t mention any stampedes in which animals could be trampled, and 
regards mortality as natural consequence of the large number of females with calves 
hauling out on shore. However, knowing the importance of high intensity of observations 
in order to record events at the time of death, we can suspect that panics/stampedes and 
their causes may have not been recorded by observers or were not linked to walrus 
mortality. 
 
It is possible that polar bear predation can have some impact on walrus mortality in the 
Laptev Sea. Small concentrations of polar bears in the vicinity of coastal haulouts were 
recorded there (Popov, 1939; Starokadomskiy, 1946). L.A. Popov (1958, 1960) even 
observed two polar bear attacks on walruses that failed. Walruses stampeded into the 
water at each approach of the polar bear, and although no dead animals were noticed, the 



author did not exclude such possibility. Besides, he found remains of a year-old calf that 
was most likely killed by a polar bear. 
 
L.M. Starokadamskiy (1946) found similar remains on Vil’kitskiy Island (Kara Sea) in 
1913. Several bears stayed close to that active haulout. However, there aren’t any other 
reports on polar bear concentrations near the haulouts of Atlantic walruses - either form 
the Russian Arctic, or form other polar areas. 
 
All observations that were mentioned, were made in the first half of the XX century, and 
at the present time, interactions between polar bears and Laptev and Atlantic walrus 
subspecies are obviously very rare due to low population number of both species 
(particularly, walrus) and therefore can’t be a determining factor in walrus mortality.  
 
No polar bears approaching haulouts were recorded during 1984-85 observations in 
Mariya Pronchishcheva Bay, although their tracks were recorded in the vicinity (T.Yu. 
Vishnevskaya, personal communication). Walrus mortality on the haulout due to other 
causes also was not recorded, despite strong anthropogenic pressure (Vishnevskaya, 
Bychkov, 1990). It is possible that Laptev and Atlantic walruses do not die on the coastal 
haulouts, since those haulouts are formed by a small number of animals. 
 
CONCLUSIONS 
 

1. Most of the walrus mortalities on the coastal haulouts of Wrangel Island are 
caused by animals injuring each other during stampedes into the water. 

 
2. In the cases previously interpreted as “mass mortalities,” animals died not at the 

same time. Carcasses accumulate as a result of injuries incurred by animals during 
several stampedes, preceding relatively prolonged stay of large number of 
walruses on the haulout.  The number of carcasses remaining on the territory of 
the haulout depends on the degree of disturbance to walruses during the initial 
stage of haulout formation, on duration of uninterrupted stay of walruses on shore, 
and on walrus numbers. 

 
3. The number of carcasses, found on the territory of the haulout does not reflect the 

actual level of mortality, since some animals die in the water and some carcasses 
are pushed into the water by other walruses. 

 
4. At the present time, walrus mortality on the coastal haulouts protected within 

Wrangel Island Nature Reserve is caused mainly by natural factors. The main 
cause of walrus mortality is polar bear predation. Most of the walruses die in 
stampedes, caused by the activity of predators, but the proportion of animals 
directly killed by bears is significantly lower. 

 
5. The strategy of interactions between polar bears and walruses is very flexible and 

is balanced by outside conditions. Pressure of polar bear predation was not 
noticeable to observers at the stage of low abundance of both species. Increase in 



numbers and expansion of interspecies contacts quickly changed polar bear 
behavioral mechanisms towards treating walruses as potential prey. Prior, to 
intensive hunting/harvesting and economic development, present situation on 
Wrangel Island may have been typical in all other polar regions, where ranges of 
those two species overlap. 

 
6. Anthropogenic impact does not have any significant influence on walrus mortality 

on Wrangel Island at the present time, but it must have played a crucial role in 
1960-70s when polar bear numbers were relatively low, economic activity on the 
island and in surrounding waters was relatively high, and protection was not 
sufficiently strict. 

 
7. Important role of polar bear predation in causing walrus mortality must be 

characteristic only of Wrangel Island, where concentration of both species is high 
during summer-autumn period. Mortality of Pacific walrus on coastal haulouts in 
other parts of its range is caused by different and primarily anthropogenic factors. 

 
8. Based on available data, mortality of Laptev and Atlantic subspecies on coastal 

haulouts is relatively low, due to their low population numbers and therefore low 
numbers of animals in the haulouts; coastal mortality is of little importance for 
those populations. 

 
9. To broaden the knowledge about natural mortality of walruses, it is necessary to 

test/verify the assumption that animals may die in stampedes in the absence of 
outside impacts. This can be achieved through long-term intensive observations 
on coastal haulouts of Northern Chukotka formed by females and young animals 
during fall migration. Such studies will also help understand the importance of 
other natural and anthropogenic factors causing walrus mortality and develop 
optimal protection system of Pacific walrus. 
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