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This is an account of ringed seal (Phoca hispida) and bearded seal (Erignathus barbatus) 
in the northern part of the Bering Sea. Observations were conducted for 8 years in 
Enmelen village and for 7 years in Uelen village (Cape Dezhnev). The analysis of those 
materials made it possible to identify several patterns of seasonal movements of these 
two species of seals. The correlation coefficient between speed and character of seal 
migrations in different areas, located at considerable distance from each other, and with 
different hydro-climatic conditions, was high. Many seals migrate into the Arctic in 
spring and early summer and return back in the Bering Sea in autumn. It is assumed that 
this migration pattern, characteristic of ringed and bearded seal in the Bering Strait area, 
is the result of periodic sea level fluctuation in the past. Alternation of periods of 
existence of the Bering landbridge and Bering Strait formed a special type of behavior of 
many species of pinnipeds and whales in the northern Bering Sea. Spotted seal (Phoca 
larga), walrus (Odobenus rosmarus), ribbon seal (Phoca fasciata), bowhead whale 
(Balaena mysticetus), and beluga whale (Delphinapterus leucas) are known to make such 
migrations into the Arctic on the annual basis.  
 
Ringed seal (Phoca hispida) – or akiba – is a common, widespread species in the Bering 
and Chukchi Seas (Marine mammals …, 1985, 1986). It occurs there throughout the year 
but its numbers are not stable.  In spring, more than 125-130 animals were counted in the 
Gulf of Anadyr (Fedoseev, 1984; Fedoseev et al. 1988), and 1.0 -1.5 million animals in 
Alaska waters (Marine mammals …, 1985). Numbers for the Chukchi sea are unknown. 
There haven’t been any targeted observations of ringed seal migrations in the Bering Sea, 
and only general information and assumptions on seasonal movements are available 
(Mammals … 1976; Marine mammals…, 1986). 
 
Bearded seal is the largest representative of the true seals in the Bering and Chukchi Seas. 
The total Bering sea population of the bearded seal is estimated at about 300,000 animals 
(Marine mammals …, 1985). Bearded seal is known to migrate north through the Bering 
Strait in spring, and south in autumn (Marine mammals … 1985; Bengston et al., 2005). 
The possibility of bearded and ringed seal migrating into the high Arctic is supported by 
aerial observations: seals were recorded north of Wrangel Island and in the vicinity of 
Herald Island (Fedoseev, 1965a). 
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The goal of the present work is to provide evidence of seasonal migrations of the above 
species of Pinnipeds in the Bering and Chukchi Seas and description of the process of 
migration in time and space by recording the direction of their movements from shore, 
and by daily estimations of their numbers in the sea and on ice of Chukotka. 
 
The observations of marine mammals in Chukotka were carried out by two Native 
organizations – Society of Chukotka Eskimos (Provideniya Region) and the Cooperative 
“Naukan” (Chukotskiy Region). This work was carried out within the framework of the 
joint project between the Alaska National Park Service (USA) and the above-mentioned 
organizations of Chukotka Natives. The study was funded by the American side and by 
the “Okhotskrybvod” (Magadan) and Russian Academy of Sciences. 
 
The observations were conducted in eight villages and at two field hunting stations by 20 
Native hunters (Chukchi and Eskimos). However, we use the data from only two villages 
in this publication: Uelen village located near Cape Dezhnev and Enmelen village on the 
northern coast of the Gulf of Anadyr (Table 1,2). 
 
With gratitude and appreciation, the author points out selfless work of two marine 
mammal hunters-observers: Albert Ashkamakin and Eduard Rale who conducted 
observations over the course of 10 years.  
 
Table 1.  General Information on observations in Enmelen village by year and month. 
 
……………………….. 
 
Note: here and in Table 2: x indicates that observations were conducted; 0 indicates that 
there were no observations. 
 
The information on the quantity of ice in the Bering Sea during 1978-1999 was kindly 
provided by Dr. James A. Maslanic (University of Colorado). 
 
In Enmelen village the observations were conducted over the course of 8 years (1994-
2000 and 2002), and in Uelen village over the course of 7 years (1992, 1993, 1996-2000). 
As a rule, animals were counted starting in March-April and through October-December, 
and in 1995 and 1996, in Enmelen, animals were recorded throughout the entire year. 
 
In special journals, hunters-observers recorded the state of weather, presence and 
quantity/amount of ice at sea, species and number of observed marine mammals, 
direction of their movement and type of behavior (migrating, foraging, lying on ice, 
breeding demonstrations/behavior etc.). In our observations we used 8- to10-power 
binoculars. Based on recorded information, final tables were compiled where the 
movements of the animals into the Arctic (as main destination) were shown with “plus” 
sign and in the opposite direction with a “minus” sign. We also took into account the 
configuration of the coastline. For example, in Enmelen village, animals that moved 
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south along the coastline were actually moving towards the Arctic circumventing 
Chukotskiy Penninsula. 
 
Table 2. 
 
General information on observations by years and months in Uelen village. 
 
………………… 
 
Computation techniques were as following. For example, based on the results of June 
1994 observations in Enmelen, 745 ringed seals swam/moved north (into the Arctic) (+). 
Twenty ringed seals stayed in place (+ -). No ringed seals moved south (-). Seals with 
unclear direction of movement were combined with the larger number of animals. In this 
case, 20 was added to 745. Thus, in Enmelen, June 1994, 765 ringed seals moved north 
(to the Arctic) and 0 moved south. The numbers obtained during the observations in 
1994-2002 in Enmelen (for each month separately and for all months together) and in 
1992-2000 in Uelen were combined in the same way. 
 
The diagrams we constructed, based on the obtained rows of numbers, characterize 
features and patterns of bearded seal and ringed seal migration in spring, summer and 
autumn. 
 
Ringed Seal. The patterns of ringed seal movements near the Chukotka coast are 
characterized by some specific features (Figure 1).  In March-April, animals move in 
different directions, north and south, but the number of the observed animals is low. The 
observations during those months are complicated by the presence of ice in the sea, 
which sometimes makes the direction of seal movement unclear . During the second half 
of April near Enmelen village, the northern direction (towards the Arctic) becomes 
prevalent in seal migration, and starting from the second half of May, the number of 
ringed seals migrating north sharply increases. Peak of migration occurs in mid June, but 
intensive migration of ringed seals continues through mid July. Single animals migrating 
north are still observed in the second half of July and in August. In September and later, 
the reverse flow of animals migrating from the Arctic into the Bering Sea starts. We 
observed a very similar pattern of ringed seal migration in Uelen (Figure 1).  General 
character of the diagrams is similar (correlation coefficient is 0.89 and the level of 
accuracy is high), although the distance between villages is 500 km and hydrological and 
weather conditions near the villages differ considerably. The process of intensive ringed 
seal migration in those regions/areas continues concurrently throughout the entire spring, 
summer and autumn. A total of 7290 ringed seals was recorded by the observers in 
Enmelen over the period of 1994-2002; and 6915 ringed seals were recorded in Uelen 
during 1992-2000; this data served as initial data for the diagrams. 
 
Figure 1. Ringed seal migrations: 1 – Enmelen; 2 – Uelen; “+” – migrations to the nnorth 
(to the Arctic); “-“ –migrations to the south. 
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The entire life of the ringed seal and its biology are tightly connected to the ice. During 
the period of maximum ice coverage (March – early April), ringed seals give birth to 
their pups (Marine mammals…, 1985, 1986). Lactation continues for about a month 
(Mammals … 1976). Pairing starts from the second half of April and continues 
approximately until mid May (Marine mammals…, 1985, 1986).  Molting is more 
prolonged: it starts in late April and continues through the end of June (Ivashin et al., 
1972). In spring, ice edge recedes to the north. Figure 1 shows that the intensity of seal 
migration to the north in the second half of April and May coincides with sharp reduction 
of ice in the Bering Sea, when all the major biological processes (birthing, lactation, 
mating/breeding) are over. It is important to point out once more that migration processes 
that take place in the vicinity of two villages (Enmelen and Uelen) were observed at the 
same time, and this is particularly interesting considering that seals from Chukchi Sea 
and from the Gulf of Anadyr belong to different populations and possibly even to 
different ecological forms (Fedoseev, 1965a). 
 
The autumn migration in opposite direction was observed but is not expressed as clearly 
due to much worse observation conditions: shorter day, bad weather conditions, stormy 
sea and presence of ice. 
 
The process of migration itself is noteworthy (Figure 2). Pulsation/fluctuation of relative 
abundance/numbers of recorded animals can be seen on the daily diagrams: every 2-4 
days the number of migrants increases drastically. There were 10 peaks of in the number 
of migrants on the following dates (8-year average): 1, 4, 7, 11, 14, 17, 22, 24, 27, and 29 
June. Intervals between the peaks of abundance were respectively 3, 3, 4, 3, 3, 5, 2, 3, and 
2 days – 3.1 days on average.  A similar pattern of migration was characteristic of Uelen 
village: there were 11 maximums of relative abundance with the average interval of 2.7 
days. However, daily diagrams of ringed seal migration near Enmelen and Uelen do not 
match in a similar way and the coefficient of correlation is negative. First, there is a shift 
of migration peaks by several days, second, there is no doubt that groups of ringed seals 
approach Uelen from eastern portion of the Bering Strait from the Alaska side; they are 
likely to have their own rhythm of migration. There may be other reasons why there is no 
match in that case. 
 
From 21 May through 4 June 1985, 24-hour observations of ringed seal behavior were 
conducted on a 6 square km study plot at Cape Kygynin on Arakamchechen Island in the 
southern part of Senyavin Strait (south of Bering Strait).  During that period, the 
maximum number of ringed seals was recorded between 9:00 and 16:00.    
 
Figure 2. 
Ringed seal migrations in June: 1 – Enmelen, 2 – Uelen. 
(X-axis – number of seals, %; Y-axis – days of the month) 
 
An increase of the number of ringed seals on ice was also registered between 21:00 and 
24:00. From 21 May and until 2 June, the abundance of seals on ice during one day (24 
hours) fluctuated from 11 to 60 animals, and on 3 June, 151 ringed seals were observed 
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on the study plot, i.e. the abundance increased 2.5 times. We think that the increase was 
due to migrants from the south. 
 
On 6 June 1987, we conducted an aerial survey of ringed seals on the fast ice of Senyavin 
Strait. Sixteen ringed seals were recorded on the stretch of fast ice in Senyavin Strait near 
Cape Chaplin. Eleven days later, on 17 June, in that same place, an aggregation of 1,000 
ringed seals was recorded close to the edge of fast ice and open sea (an increase in 
abundance by 60 fold). The reoccurrence of the situation similar to the described above 
was due, in our opinion, to the same cause.  
 
Bearded Seal. As can be seen on Figure 3, bearded seal migrations repeat those of ringed 
seal. In March and partially in April, bearded seals move along the coast in both 
directions. Later, in April, northern direction starts to prevail. During 1994-2002, in 
Enmelen village, observers recorded a total of 6468 bearded seals; and in Uelen, during 
1992-2000, a total of 4363 bearded seals. Bearded seals were recorded at observation 
points all year round, January through December, but in summer months (August – 
September), only single seals were recorded. In January-February, animals were not 
always recorded due to poor conditions. 
 
The migration in northern direction reaches its maximum level in June (Figure 3) both 
near Enmelen and near Uelen. Already in August, near Uelen, bearded seals swimming to 
the south are recorded; meanwhile, a similar direction of seal movement had never been 
noted near Enmelen during the years of observations. It is interesting that on the northern 
coast of Chukotskiy Penninsula (Inchoun village, August 2000), bearded seals were 
observed moving both in northern and southern direction, i.e. part of the animals still 
continued their migration into the Arctic, while the other part already started moving to 
the south. Comparison of bearded seal migration diagrams near Enmelen and Uelen 
(Figure 3) shows high correlation coefficient (0.97) at the high level of accuracy. Reverse 
migration to the south starts in August near Uelen and in September near Enmelen. 
Migration reaches relatively high level in November (Figure 3). During that period the 
number of observed migrants could be even higher, but the observation conditions 
worsened: the day became very short, weather conditions were bad and ice appeared. 
 
Figure 3. Bearded seal migrations: 1 – Enmelen; 2 – Uelen; “+” – migration to the north 
(to the Arctic); “-‘ – migration to the south. 
 
(X-axis - number of animals, %; Y – axis – months) 
 
Examination of daily bearded seal migrations in June in the coastal waters near Enmelen 
and near Uelen (Figure 4) shows that there were 9 peaks of growth in Enmelen with the 
average interval between them 3.4 days; there were 10 peaks of migration growth in 
Uelen with average interval of 3.1 days between them. No correlation was established 
between the two curves. 
 
Figure 4. Bearded seal migrations in June: 1 – Enmelen; 2 – Uelen. 
(X-axis – number of animals, %; Y-axis – days of the month) 
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It is indicative that the migration to the Arctic reaches its maximum in June for both 
ringed seal and bearded seal, during the time when the amount of ice drastically reduces 
(see Figure 3). By that time, most important biological processes are completed: birthing 
takes place from mid March through late April, lactating females usually recorded 
through the end of May, and mating is observed during May (Marine mammals …, 1985, 
1986). 
 
The composition of animals migrating along the coast can be also understood based on 
the results of the coastal marine mammal harvest. In Sireniki village, located half way 
from Enmelen to Cape Chukotskiy, in 1986, males constituted 76.2% of the harvest, with 
77.0% of those being males older than 5 years (n=19; harvest period: 22 April – 4 June). 
 
In 1987, the proportion of males in the harvest was 61.4% with 81.8% of those above the 
age of 5 years (n = 44; April-June). In 1988, there were 92% males with 77% of them 
older than 5 years (n = 25; 29 April – 8 June). 
 
Bearded seal harvest near Lorino village (south of Cape Dezhnev) was of a different 
kind. In 1987, the proportion of males in the harvest was 54%, and of females – 46% (n = 
50, harvest period: 17 June – 8 July). The proportion of males under 5 years of age was 
81%, and of females, 91%. Sixty one percent of animals had empty stomachs.  
 
In the area north of St. Mathew Island, in April 1981, the proportion of females in the 
harvest was 75% and of males – 25%, with males under 6 years constituting 90% (Popob, 
Bukhtiyarov, 1982). In June 1981, in the southern part of the Gulf of Anadyr, the 
proportion of females in the harvest was 66.3%, and in the Bering Strait – 56.3% 
(Razlivalov, Bukhtiyarov, 1982). 
 
The analysis of those data indicates that mostly adult males (older than 5 years) migrate 
near Sireniki along the southern coast of Chukotskiy Penninsula. The sex and age ratio of 
migrating seals in the southern part of the Gulf of Anadyr and in the Bering Strait is 
almost the opposite – there, young seals prevail. We can assume, that migration routes of 
males of different ages and of males and females differ.  The stomachs of bearded seals 
migrating near Sireniki were empty in 36.8% of examined animals in 1986, 17.5% in 
1987; and 91.7% in 1988. In mid-April of 1981, north of St.Matthew Island, a variety of 
objects was found in seals’ stomachs, but no empty stomachs were recorded (Popov, 
Bukhtiyarov, 1982). It is possible that some seals do not eat during migration or eat only 
occasionally. 
 
Although observations of Pinnipeds in Chukotka were conducted only in a few locations, 
materials obtained as a result reflect, in our opinion, seasonal behavior of ringed seal and 
bearded seal populations in the Bering and Chukchi Seas. Total abundance of those two 
species in this region can approach 1.8 million animals. It is possible that this high level 
of abundance of Pinnipeds in the northern Bering Sea is to a great extent sustained 
through the opportunity/ability to change seasonal habitats, that provides for comfortable 
existence of species throughout the year. 
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It is possible that the short-wave migration fluctuations that we observed reflect 
biological rhythms of different groups of animals within the populations of ringed and 
bearded seals (see Figures 2 and 4). 
 
As a result of the analysis, correlation was established between results of daily counts of 
ringed and bearded seals in Enmelen (correlation coefficient 0.5 with P < 0.01). Similar 
calculations/computations for Uelen area do not confirm such correlations; therefore, it 
may be assumed that animals with different life rhythms from different geographical 
zones mix in Uelen region. 
 
Abrupt fluctuations of abundance of ringed and bearded seals on ice during adjacent 
observation days indicate irregularity of migration waves. 
 
Ringed seal abundance in the waters of Chukotka and Alaska is almost 6 times higher 
than that of bearded seal. However, based on the results of observations, the number of 
bearded seals is comparable to the number of observed ringed seals. This fact can be an 
indirect evidence of bearded seal migrations occurring mostly in coastal zone, while 
ringed seal migration is spread out in a wider front. 
 
It is known that four major cariological [tooth morphology???] variants of pinnipeds 
concentrate in the Bering Strait. There are only three of them in northern Atlantic and two 
in the southern hemisphere (Anbinder, 1980). Such high genetic diversity of cariological 
variants in the northern Pacific must be associated with the previous existence of so-
called “Beringia” land in place of the Bering Strait. Drastic climatic changes caused the 
lowering of the sea level and were accompanied by worsening of ecological conditions, 
which in their turn must have affected the rate of evolution of the species considered here 
(Anbinder, 1980). It is quite possible that existing patterns of seasonal migrations of 
pinnipeds in the Bering Strait area are the result of periodically occurring changes in 
historical connection between Northern Pacific and the Arctic basin. In the present 
publication, we considered migration only of two species; however, similar migrations 
into the Arctic are made by such species as Spotted seal (Phoca larga), walrus 
(Odobenus rosmarus), ribbon seal (Phoca fasciata), bowhead whale (Balaena 
mysticetus), beluga whale (Delphinapterus leucas) (Fay, 1982; marine mammals … 
1986; Ainana et al., 2000). 
 
We think that there is a need to reinstate such daily observations of marine mammals in 
select areas of the Chukotskiy Penninsula coast and the coast of Alaska. Seals (ringed 
seal, bearded seal, and spotted seal) should be the object of those observations, and they 
should be carried out by scientists and interested marine mammals hunters. 
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