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CAUSES OF MASS MORTALITY OF WALRUSES ON 

COASTAL HAULOUTS 
 

A well documented case of mass mortality of walruses on the spit of Somnitelnaya Cove, 
Wrangell Island, resulting from a panic caused by a plane that flew over the haulout at 
the altitude of 800 meters on September 20, 1991. 102 animals of all sex and age groups 
died at the same time. Results of carcass examination including 5 necropsies performed 
to determine cause of death are described. Necropsy records are cited. Observations of 
predators (polar bears, polar foxes, snowy owls) gathered near the carcasses are reported. 
The received data are compared to observations of walruses and polar bears on Cape 
Blossom in 1990 and to information from literature. A conclusion is made that mass 
mortality of walruses on coastal haulouts results from panics caused by human activity. 
Some of less severely damaged animals may go to sea and die there later. It is necessary 
to increase protection of walruses on coastal haulouts.                

 
 

Scientific publications have repeatedly mentioned cases of mass mortality of walruses on 
coastal haulouts. Velizhanin writes about high walrus mortality in his brief report on 
coastal haulouts of Wrangell Island (1965). He describes the situation on Somnitelnaya 
and Davydov spits in the vicinity of the village of Zvezdny where a military airport was 
located at the time, as particularly lacking in walrus protection.  Tomilin and Kibalchihc 
(1975) provide more detailed information about mass mortality of walruses on the 
haulout of Cape Blossom on Wrangell Island, describing their observations of a panic 
caused by an ice reconnaissance airplane (IL-14), which, on September 19, 1972, flew 
over the haulout at an altitude of 150 meters. As a result of the panic 21 calves were 
trampled to death, two females miscarried; and after the walruses vacated the haulout site 
several days later, 149 more carcasses were discovered lying at the far end of the spit as 
densely as live walruses had been. Kibalchich identified animals of both sexes and all age 
groups among the dead. The total number of walruses that were killed on Cape Blossom 
over the previous years was about 2000; 400 of the carcasses, which also included 
animals of all ages and sex groups, were found in the middle of the spit lying in what 
looked like a straight line. The observer concluded that the animals died at the same time, 
but could not identify the cause of death (Tomilin, Kibalchich, 1975).  We would like to 
point out that during that period (from 1995 to 1967) there was a military airport on 
Wrangell Island, located on the shore of Somnitelnaya Bay. Military airplanes would 
make their landing approach from the direction of Cape Blossom dumping fuel over the 
tundra.  Back in the 1960s, a remote weather station operated on Cape Blossom during 
summer-fall. Velizhanin, citing information received from locals (1965), also speaks of 
large accumulations of walrus skeletons and remains on haulout sites of Wrangell 
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Island’s southern spits (Rogers, Somnitelnaya, Davidov, and Predatelskaya). Despite all 
those facts the connection between mass mortality and panics was not always clear, nor 
were direct causes of such mortality ever studied until now. 
 
This article purports to describe the case of mass mortality of walruses on the haulout in 
Somnitelnaya Bay of Wrangell Island, observed after an ice reconnaissance aircraft flew 
over the haulout at low altitude and results of a special examination of the dead animals 
(necropsy) performed to establish the direct causes of their death.  
 
 

DESCRIPTION OF THE EVENT 
 
Observations of the spit in Somnitelnaya Bay where walruses haul out in the absence of 
ice in the surrounding sea were conducted in August and September, 1991. The observer 
was located on the shore of the bay 7 km from the spit or on the spit itself. For long 
distance observations 12 X 40 binoculars and a 30 power telescope were used. The 
haulout began functioning on September 19. The following day (9/20) at 2 p.m. an AN-
30 ice reconnaissance airplane flew over the haulout at the altitude of 800 meters. The 
plane had travelled from west to east the entire length of the coast of Wrangell Island 
from Cape Blossom to Rogers Bay. It had flown over the Cape Blossom haulout at the 
same altitude, but at that site all the walruses (about 1.5 thousand) were in the water. An 
observer working on the shore of Somnitelnaya bay in the morning before the plane’s 
overflight visually estimated the number of walruses on the spit at 20 thousand or more 
(peak number for the season). After the plane flew over no walruses were seen on the spit 
from a distance. Observations on the spit itself started on September 22. That day the 
haulout numbered 10 – 12 thousand walruses. The carcasses, concealed by the mass of 
live animals, were largely unnoticed except for four carcasses of calves of the year, which 
were dragged off the haulout site by polar bears. Eight bears of different age were 
observed near the haulout. On September 23,  Kochnev and Oleynikov discovered 100 
walrus carcasses packed tightly into an area of 150 – 200 square meters. There were 
fewer live walruses on the site that day and the carcasses were in plain view. But the 
observers had no opportunity to examine the dead animals. Between 1.5 and 2 thousand 
walruses tried to haul out on the tip of the spit that day, but they were very nervous. They 
were easily scared off the beach into the water by flapping seagulls or moving bears. The 
number of bears on the carcasses had reached 11 by then. By the end of the day walruses 
gave up their attempts to haul out altogether. A week before, when observers A.A. 
Kochnev and V. L. Smurygin visited the site on 09/16, they did not see either walrus 
carcasses or bears on it. The following day a storm broke and the observers were unable 
to reach the spit. When the storm was over on 09/26,  N. G. Ovsyanikov and A. A. 
Kochnev examined the spit in detail. There were no live walruses on the site, but there 
were 102 carcasses surrounded by 25 bears of different ages, which had to be chased off 
the far end of the spit. Having examined the carcasses, the observers found that 36 were 
calves of the year,  12 belonged to suckling calves (1 – 2 years old),  15 were juveniles 
( aged 2 – 6) and 35 were older than 6 years. Another four carcasses had been dragged 
into the water by polar bears and could not be examined. The positions and attitudes of 
most of the carcasses indicated that at the time of death the animals had been active, 
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trying to move towards the water, or were crushed between the bodies of animals around 
them and suffocated on the spot. All the dead animals lay in a compact group in the 
central part of the haulout at the distance from 12 – 15 meters to 50 - 80 meters to the 
water edge, occupying a strip of beach 70 - 80 meters long and 10 – 15 meters wide. All 
calves of the year (aged 5 – 7 months) were flattened into the sand and gravel. At least 
three of them and one yearling had their skulls smashed. All the calves of the year had 
broken and crushed ribcages. Some adult walruses lay on their stomachs, their flippers 
twisted under and their tusks jammed into the gravel. At the time of examination the 
carcasses were already bloated, but still the bodies of even some adult walruses looked 
flattened and pressed into the sand. Some individuals had their heads twisted or buried 
under other carcasses. The genitals were pushed out by decomposition gasses, and the 
nostrils oozed bloody mucus. The latter corresponds to the description of walruses 
trampled on Cape Blossom, made by A. A. Kibalchich (Tomilin, Kibalchich, 1975).  
 
 

NECROPSY RESULTS 
 
 On October 7 – 8, 1991, L. L. Bove and N. G. Ovsyanikov performed examination and 
necropsy of walrus carcasses on the spit in Somnitelnaya Bay. The purpose of the study 
was to establish the cause of death of the animals and to refine dissection methods. Five 
carcasses were dissected (see necropsy reports). Carcasses that were best preserved and 
undamaged by polar bears, as well as carcasses that showed no outward signs of 
pathology, were selected for dissection. Carcasses of different sex and age were selected. 
For some animals the cause of death could be established by external examination or 
partial necropsy. It was established that all the animals died of lethal damage to internal 
parenchymatous (liver, spleen, lungs) or hollow (intestines, stomach) organs, with a 
subsequent massive internal hemorrhage and/or spinal damage (usually luxation of the 
first cervical invertebrate from the occipital foramen with a rupture of the spinal cord). 
Mechanical asphyxiation developing in some animals due to obtrusion of breathing 
passages with sand and fine pebbles was not the primary cause of death in all cases 
arising probably at the terminal phase. The type of damage seen on the carcasses allows 
one to suppose that some or most of the animals who had less severe damage to internal 
organs (subcapsular ruptures of parenchymatous organs, ruptures of hollow organs 
unaccompanied with massive internal hemorrhage and/or skeletal trauma without damage 
to the spinal cord) managed to reach the water and died within hours or days. Therefore 
the actual number of animals killed may be much higher than the number of carcasses left 
on the haulout site. 
 

Necropsy report #1 
   
On October 7, 1991, necropsy was performed on the carcass of a female walrus 7-9 years 
of age (determined by sight). The body was lying on its back. Multiple abrasions were 
visible on the frontal and lateral surface of the belly and chest. Skin maceration was 
found on the posterior and posterolateral surfaces of the body.  Mouth cavity and tracheal 
passage were unobstructed; bronchi were packed with fine gravel from lobar to segmental. 
Lungs were collapsed. Lung surfaces were pink with multiple black inclusions. Multiple 
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hematomas were visible under visceral pleura, more on the left side and many air bubbles. 
A small amount of transparent yellow liquid was in the pericardial cavity. No blood was 
noticed in the heart cavities. Large amount of blood was found in the abdominal cavity. 
Intestines were bloated. An irregularly shaped wound 15 cm X 3 cm was found on the 
diaphragmatic surface of the liver. The spleen had multiple subcapsular ruptures. 
 
Diagnosis:   Blunt trauma to the abdomen and chest: rupture of the liver, subcapsular 
rupture of the spleen, traumatic emphysema. Acute abdominal hemorrhage. Bronchial 
foreign matter. Mechanical asphyxia.           
  
 

Necropsy report #2 
 
On October 7, 1991, necropsy was performed on the carcass of a female walrus 10 – 15 
years of age (determined by sight). The animal was lying on its belly with tusks jammed 
into the gravel and the head raised 15-20 cm above the surface of the beach. The body 
had multiple abrasions, mostly on the frontal and anterolateral surfaces. The skin on the 
chest and abdomen was macerated. The mouth cavity, trachea and bronchi were 
unobstructed with a small amount of transparent yellowish mucus accumulated in the 
trachea. Thoracic cavity was full of blood, the lungs were collapsed. The left lung had a 
12 cm X 5 cm irregular wound near the apex. Both lungs had multiple hematomas under 
the visceral pleura and many air bubbles. There were fresh thrombi in the pericardial 
cavity. The heart cavities had a small amount of blood in them. The visceral cavity was 
filled with blood (over 10 liters) and intestinal content. The intestines were bloated with 
active putrefactive processes. The ascending colon of the large intestine was torn. The 
tear was 10 cm long and had an irregular shape. The body had a subcapsular rupture of 
the liver. 
Diagnosis:  Blunt trauma to the chest and abdomen: rupture of the left lung, accumulation 
of blood in the pleural cavity, pneumothorax, traumatic emphysema, rupture of the large 
intestine, hemoperitoneum, subcapsular rupture of the liver. 
 
 

Necropsy report #3 
 
On October 8, 1991, necropsy was performed on the carcass of a female walrus 10 – 15 
years of age (determined by sight). The body was lying on its back. There were multiple 
abrasions visible on the body. The skin was macerated on the abdomen and chest. The 
hind flippers had been chewed by a bear. There were about two handfuls of fine pebbles 
in the mouth and throat. The trachea and bronchi were completely packed with sand and 
fine gravel. There was a massive subcutaneous hematoma on the frontal surface of the 
neck and chest. The chest cavity contained a lot of blood and intestinal content. Multiple 
small hematomas and air bubbles were present under the visceral pleura. The pericardial 
cavity was filled with blood. The right dome of the diaphragm had a 15 X 5 cm tear. The 
abdominal cavity was filled with blood and intestinal content. Multiple ruptures of small 
intestine were visible. The stomach had a 5 X 3 cm irregularly shaped tear in it. The 
animal had a subcapsular rupture of the spleen. 
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Diagnosis: Blunt trauma to the abdomen and chest: rupture of the stomach, multiple 
ruptures of the small intestine, rupture of the diaphragm, subcapsular rupture of the 
spleen. Hemoperitoneum; hepothorax; traumatic emphysema; tracheal and bronchial 
foreign matter. Mechanical asphyxia.           
 
 

Necropsy report #4 
 
On October 8, 1991, necropsy was performed on the carcass of a female walrus 7 – 9 
years of age (determined by sight). The body was lying on its back. Multiple abrasions 
covered the entire surface of the body. The skin of the abdomen and chest was macerated. 
There was a massive subcutaneous hematoma on the neck and chest. The mouth cavity, 
trachea and bronchi were all patulous. The chest cavity contained much blood. The 3 – 7 
right ribs were fractured along the paravertebral line. The right lung had a 8 X 5 cm 
irregularly shaped wound on its lateral surface.  Multiple small hematomas and air 
bubbles were present under the visceral pleura. The pericardial cavity contained a small 
amount of transparent yellowish fluid. The heart cavities contained a small amount of 
blood. The cervical section of the spine had a C-1 fracture; the atlas was dislocated. The 
spinal cord was completely torn with the foramen magnum agape.  
 
Diagnosis: Traumatic fracture of the cervical spine with a rupture of the spinal cord. 
Blunt trauma to the chest with the fracture of 3 – 7 ribs on the right side, rupture of the 
right lung, hemothorax and traumatic emphysema. 
 
 

Necropsy report #5 
 
On October 8, 1991, necropsy was performed on the carcass of a male walrus aged 2 – 5 
years (determined by sight). The animal was lying on its belly. Multiple abrasions 
covered the body. The skin of the abdomen and chest was macerated. The rib cage was 
severely deformed – flattened in the frontal plane. The mouth cavity, trachea and bronchi 
were patulous. Massive subcutaneous and intramuscular hematomas covered the frontal 
and lateral surfaces of the neck and abdomen. The chest cavity contained a lot of blood. 
There were multiple rib fractures: from the 3rd to the 10th along the paravertebral line on 
the left, and from the 3rd to the 9th along the medial scapular line on the right. The left 
lung had an irregularly shaped wound 9 X 3 cm on its posterior surface, and the right 
lung had a 5 X 2 cm wound on the lateral surface. The abdominal cavity was full of blood 
and intestinal content. An irregularly shaped wound of 3 X 7 cm dimensions was found 
on the posterior diaphragmatic surface of the liver. The ascending colon had a 5 cm long 
tear. The atlas was dislocated from the foramen magnum. The spinal cord was completely 
torn. There was a dislocation of cervical vertebrates between C5 and C6 with the rupture 
of the spinal cord.   
 
Diagnosis: Multiple fracture of the cervical spine with a full rupture of the spinal cord. 
Blunt trauma to the chest and abdomen: rupture of the liver, rupture of the intestine, 
hemoperitoneum, multiple ruptures of the lungs, multiple rib fractures, hemothorax.     
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EXTERNAL EXAMINATION RESULTS 
 

External examination with subsequent partial dissection revealed seven animals aged 
between 5 and 15 years whose cause of death was dislocation of the first cervical 
vertebrate from the foramen magnum with a complete rupture of the spinal cord. All the 
animals had a typical body posture. They were lying on the belly with the tusks buried in 
the gravel at an angle of 30 – 90○ to the vertical. A neck-head articulation abnormality 
was clearly visible, for the neck had a pronounced “hump”. The dislocated end of the 
cervical spine was palpable under the skin. A transverse incision of the area revealed the 
dislocated tip of the cervical spine and the gaping foramen magnum. The tissue around 
the defect area was imbibed in blood. Dislocation of the first cervical vertebrate is a 
sufficiently informative and accessible differentially diagnostic indicator of the cause of 
death in an animal. It is not labor intensive, does not require any special training, and is 
discernable even if the carcasses is rotting or damaged by scavengers.  
 
 

CHANGES IN THE DISTRIBUTION OF PREDATORS AND WALRUSES AFTER 
THE APPEARANCE OF CORPSES 

 
 
According to Velizhanin (1965), accumulation of walrus remains on spits attracts scores 
of predators: polar bears, polar foxes and snowy owls. In the described case we 
monitored and recorded the predators’ reaction to the accumulation of carcasses for a 
month after the death of the walruses and then periodically observed it later in the winter. 
Polar bears began showing up immediately after the carcasses first appeared on the spit 
(see table).   
 
 
Two things come to the front in the table. Firstly, the number of bears increased quickly 
during the first few days after the appearance of the carcasses. Later the number of bears 
remained practically unchanged. And secondly, among the bears, there were relatively 
many females with cubs. After the spit was occupied by the bears, walruses did not make 
any attempts to haul out there. In addition, the weather turned cold in the first days of 
October, ice began showing up in the near-shore waters at the end of the second week 
and the number of walruses all along the southern coast of the island sharply decreased. 
The observer located on top of the lighthouse counted 13 walruses in the water near 
Somnitelnaya spit on October 3, and 14 on October 7. A large group of beluga whales 
showed up near the spit on October 7. The weather was still: no wind and only small 
ripples on the southern shore. There were at least 40-50 beluga whales in the group, with 
many young among them. One pod of 16 had at least 50% young whales in it. The bears, 
especially subadults, were very interested in the whales. Two 2-year-old bears even went 
into the water, sniffed and watched, but did not try to hunt the whales.  
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Polar bear abundance on the spit of Somnitelnaya Bay in connection with  
walrus death 

 
Including Date Bear ## 

ad+ subad juv 

% of females with juv. of 

ad+subad 

Presence of live 

walruses on the spit 

09/16/1991 0 - - - 0 

09/22/1991 8 5 3 20 10,000 – 12,000 

09/23/1991 

13:00 

 

11 

 

6 

 

5 

 

33 

 

1,500 – 2,000 

18:00 21 11 10 45 0 

09/26/1991 25 19 6 21 0 

10/02/1991 50 34 16 35 0 

10/03/1991 43 25 17 48 0 

10/06/1991 56 34 23 41 0 

10/06/1991 77 45 32 49 0 

01/22/1992 0 - - - - 

 
A survey of all spits of the southern coast conducted in late October – early November (N. 
G. Ovsyanikov, L. L. Bove) revealed that after the mass death of walruses on 
Somnitelnaya Spit four or five carcasses of adult walruses were washed up by the sea. All 
the animals were females over 6 years old. Causes of their death could not be precisely 
identified because all of the remains were discovered after most of the carcasses had been 
eaten by bears. The observers found hides, a spine and three skulls. Small predators – 
polar foxes and snowy owls – were present on the spit from late September to October. 
But they did not venture onto the haulout site or approached the carcasses while the bears 
were there. We regularly observed up to 9 polar foxes simultaneously at the base of the 
spit where the amount of debris washed up by the sea was particularly abundant. On 
November 6 we encountered 3 polar foxes in the wide section of the spit. By then bears 
had dragged some walrus remains into that part of the spit 2 – 5 km away from where the 
walruses were killed.  On January 22, 1992, when bears were no longer present on the 
haulout site, we found many fox tracks around walrus remains as well as holes in the 
snow leading to the hides. We also observed a soiled polar fox emerge from one such 
hole and run onto the ice.  Snowy owls – both adult and juvenile – were observed on the 
spit only at the time of their migration in October (no more than 3 – 4 birds during one 
survey). We never saw them near walrus remains. Therefore our observations do not 
support the view expressed by Velizhanin that all the above mentioned predators would 
feed on walrus remains all through the winter (Velizhanin, 1965). In our case only polar 
foxes were found near walrus remains in mid-winter. Snowy owls did not use them at all, 
while the bears left the haulout site in December or early January.  
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Our observations on the spit of Somnitelnaya Bay revealed that the role of polar bears as 
a disturbance factor increased with the increase in their numbers near the haulout. These 
observations are in agreement with the data obtained on Cape Blossom in the fall of 1990 
(Ovsyanikov, Kochnev, 1991). In the first week of September, 1990, a very large walrus 
haulout was forming on Cape Blossom (we estimated walrus numbers at 50,000 to 
60,000). At the same time at least 50 – 80 bears congregated on the Cape. We counted 82 
bears (not counting cubs) on September 11. The largest number of bears – 122 adults and 
18 cubs – was observed on September 19.  In the afternoon of September 10 an employee  
of the Reserve working in the Neozhidannaya River delta could hear the noise coming 
from the walrus haulout very well. In the course of that day an AN-30 aircraft flew over 
the haulout on two occasions, taking photos and videotaping the walruses under a Soviet-
American Walrus Survey Program. The altitude for the flight authorized by the Reserve 
was supposed to be 1,200 meters. Ground observations began on the Cape at 20 hours of 
September 10. At that time the walruses were no longer on the haulout, but in the water 
near it. Dozens of thousands of walruses concentrated near the surf line. On the shore 
there were many bears feeding on fresh remains of walrus calves. On the morning of 
September 11, on the stretch of the shore no longer than 1 km along the beach where the 
walruses had been hauled out the day before, we found 7 fresh skulls of walrus calves up 
to two years of age as well as pieces of skeletons and hides. Observations on Cape 
Blossom lasted through October 27, but at no time during the period following the day 
when the plane overflew the site did the walruses manage to create an adequate haulout. 
No more than 4,000 – 6,000 (09/24) walruses hauled out at the same time, and every 
attempt to create a large haulout was interrupted by bears that started hunting and chased 
the small “initial” haulouts back into the water. Observing walrus / bear interactions on 
Cape Blossom, we came to the conclusion that small haulouts, still in their formative 
stage, were very sensitive to any disturbance factors, whereas large haulouts, consisting 
of animals that had been lying for some time, were much harder to move. When bears 
attempt to hunt at such haulouts, they can usually scare off only peripheral walruses. True, 
if polar bears were relentless in their hunting attempts, they would eventually chase off 
the entire large haulout.  
 
It is highly probable that the main reason why the multi-thousand walrus haulout on Cape 
Blossom went off the beach into the water on September 10 was an airplane flying too 
low over the site. At the same time it was the presence of bears and their constant 
attempts to hunt walruses that prevented the haulout from reassembling (Ovsyanikov, 
Kochnev, 1992). It is also probable that at least some of the calves that the bears were 
eating on the site had not been caught by them, but had been trampled in the panic caused 
by the low flying plane. The absence of adult walruses among the dead on the Blossom 
haulout can be explained by the fact that the beach at the site was quite narrow (no more 
than 20 – 25 meters wide) and the distance to the water was quite short (only 15 – 20 
meters). So the animals simply had no opportunity to trample each other. Comparing the 
position of the walrus carcasses on Somnitalnaya Spit in September 1991 with 
descriptions left by Kibalchich for Cape Blossom in the previous years (Tomilin, 
Kibalchich, 1975), one can see that in all cases of mass mortality of adult walruses, their 
carcasses were found on wide spits that widened in a triangle (along the diagonal). It 
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means that the animals that died were the ones that happened to be in the center of the 
stampede, moving over a large area of land, and rather far from the water.   
 
A small amount of carcasses of trampled animals may accumulate on large haulout sites 
as a result of “false panics” which may arise without any apparent reasons, or due to local 
panics caused by prowling polar bears. But in all cases observed between 1990 and 1993, 
such deaths were individual, limited to no more than a few walruses at any given time. If 
the haulout site continued functioning for a long time, an accumulation of up to two or 
three dozen carcasses in different stages of decay could be observed.  But we do not 
know of any cases of mass mortality similar to what was observed on Somnitelnaya Spit 
in 1991, caused by factors of natural disturbance.  
 

CONCLUSION 
 

1. The reviewed material allows us to make a conclusion that all known cases of 
mass walrus mortality (a hundred and more animals dead at one time) on coastal 
haulouts were caused by manmade disturbances. 

 
2. The traumas and internal organ damage identified in walruses killed on the spit in 

Somnitelnaya Bay in 1991, indicate that the animals were trampled to death  in a 
panic induced stampede. 

 
3. The type of damage observed in the carcasses allows one to suppose that many or 

most of the animals that received less severe traumas (subcapsular ruptures of 
parenchymatous organs, ruptures of hollow organs unaccompanied with massive 
internal hemorrhage and/or skeletal trauma without damage to the spinal cord) 
managed to reach the water and died within hours or days. Therefore the true 
number of animals killed may be much higher than the number of carcasses left 
on the haulout site. That needs to be taken into account when estimating the losses. 

 
4. Dislocation of the first cervical vertebrate is a convenient diagnostic indicator that 

allows establishing the cause of death of a walrus as a result of trampling on the 
haulout site. The presence of such injury is easily ascertainable in the course of 
external examination and palpation.  

 
5. In view of the fact that panics continue to occur rather often when planes or boats 

travel too close to walrus haulouts, we must acknowledge the insufficiency of the 
current marine mammal protection regulations or their enforcement. To ensure 
better protection of marine mammals it is necessary to improve enforcement of 
protection regulations and increase the fines for their violation.  




















