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Abstract  
 
Recently, a large number of spotted seals (Phoca largha) have been observed migrating to the Sea of Japan 
from November to May.  Local fishermen and residents, except Rishiri Island, have said they rarely observed 
these seals 20~30 years ago.  In addition, the distribution area has spread and the number of spotted seals has 
tended to increase year after year.  Spotted seals from the Okhotsk Sea area are contributing to the increase in 
the number of individuals recently because of reduced human impacts.  The movement patterns of these seals 
have changed recently, too.  On one hand, it is said that drift ice is decreasing rapidly due to the influence of 
global warming.  The decrease in drift ice means that those seals will find it hard to seek adequate drift ice for 
birth and care of their pups.  This may prevent some individuals from finishing the care of their pups due to the 
melting of the ice floes, and other individuals may have to birth their pups in the water because they cannot 
find adequate ice floes.  On the other hand, seal pups will become easy prey for their predators. Such a 
situation is based on use of the same ice by many pups because of shrinking ice floes.  If these assumptions are 
correct and there is an increase in initial deaths of spotted seals, then population dynamics will change in the 
future.  Spotted seals depend heavily on ice floes, both physically and biologically, so we must extend the time 
to monitor both this species and ice floes. 
 
 
Spotted Seals 
 
General 
 
Spotted seals are mid-sized seals indigenous to the 
northern Pacific Ocean; their northern limit is the 
Bering Sea and their southern limit is the East China 
Sea. They have their particular breeding habitat in 
winter and feeding habitat in summer, so their 
movement or migration area is quite wide. This 
species has characteristics which allow them to 
inhabit not only salty water, but also fresh water, 
such as rivers and lakes. 
  
Life history 
 
Spotted seals move to the coasts of Hokkaido starting 
in November, and they birth and nurse their pups on 
ice floes in the southernmost part of the Sea of 
Okhotsk starting mid-March. Pups are born with 
white lanugo. The nursing period takes about 

2 weeks, and pups spend most of their time on the ice 
floes. At the end of the lactation period, their white 
lanugo starts to molt. The mating season comes after 
the nursing period, so male individuals can be seen 
near the nursing females and their pups on the ice 
floes. After mating, the seals follow the receding ice 
floes and go back to their summer feeding habitat 
farther north of Hokkaido. 
 
Breeding areas 
 
The breeding habitats of spotted seals are classified 
into 8 areas. Listing from the west, they are: the 
Bohai Sea, Peter the Great Gulf and Tatar Strait in 
the Sea of Japan, Sakhalin and Shelekhov Bay in the 
Okhotsk Sea, Karaginski Bay and the Gulf of Anadyr 
in the Bering Sea, and the eastern Bering Sea. 
Groups in the Kuril Islands, Kamchatka and 
Kommandor Islands have not been classified yet 
because investigations did not go far enough. It is 
supposed that the individuals moving to the coast of 
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Hokkaido and breeding on the ice floes in the 
southernmost region of the Okhotsk Sea are a part of 
the Sakhalin group. 
 
Summer habitats 
 
There are many haul-out sites where there are groups 
comprised of hundreds or thousands of individuals 
on the eastern coast of Sakhalin and in the northern 
areas of Hokkaido. If we compare the distribution of 
harbor seals that are a closely related to spotted seals 
in the Kuril Islands, harbor seals have their habitats 
and haul-out sites mostly on the mid and southern 
Kuril Islands, while spotted seals are mostly located 
on the northern and southern Kuril Islands 
(Sakhalinrybvod, 1991; Kobayashi, 2008). According 
to the research we did in the 4 northern islands, that 
is, the 4 southernmost Kuril Islands, spotted seals are 
found in waters north of Nemuro Strait and harbor 
seals are found on the Pacific Ocean side. 
 
Changes in Biology 
 
Present distribution of spotted seals 
 
The distribution of spotted seals in Hokkaido in 
recent years is shown in Figure 1. There are 
generally 3 patterns. The first one shows the 
individuals migrating to the Sea of Japan or the Sea 
of Okhotsk sides, shown by dark grey circles. The 
dark grey circles that have place names signify where 

we can observe their haul-out sites every year; the 
ones without names are where we observed the 
swimming individuals or their occasional haul-out 
sites. The regular haul-out sites are found on Rebun, 
Rishiri, and Bakkai Bay, Teuri, Yagishiri, Soya, 
Shakotan, and Otaru on the Sea of Japan. On the 
Okhotsk Sea, they are found at Lake Saroma, 
Abashiri Lake, Cape Notoro and Lake Notoro. These 
individuals come to migrate around November, and 
they stay there until May of the next year. 
 
The second pattern is composed of individuals on the 
Pacific Ocean side, shown by medium grey circles. 
Every year the seals are distributed on Cape Erimo 
and Daikoku Island, and also on the freezing Tokachi 
River or Akkeshi Lake, from February until May.  
 
The third is pattern is made up of only two feeding 
habitats in the summer on Hokkaido, Notsuke and 
Lake Furen, shown by light grey circles. Seals stay 
there from June until February. The number of 
individuals in both habitats total roughly 100 
(Kobayashi, unpublished data). 
 
Changes in biology of spotted seals  
 
The distribution of spotted seals in Table 1 is for 
these recent years (about the last 20 years), so we can 
observe the change in their ecology compared with 
the past. 

 
 

 

 

Fig. 1 Present distribution of spotted seals on Hokkaido. 
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Table 1 Changes of biology on spotted seals. 

 Past* Present 

Migration area  Todo Island of Rebun  • More southern areas down to Shakotan and Otaru  
• More haul-out sites 

Migration period  From December to March 
of next year  

• From November to May of next year (more individuals 
are staying longer)  

• Rebun throughout the year  

Individual’s 
characteristics  

Subadults  • Also pregnant individuals  
• Pups born on Todo Island (?)  

Number of 
Individuals  

Several hundred  • Several thousand 
• Increase year by year  

* about 20 years ago. 
 

About 20 to 30 years ago, they used to migrate only 
to Todo Island of Rebun. Nowadays, they migrate to 
more southern areas, down to Shakotan and Otaru 
which have more haul-out sites. Also, the migration 
period is getting longer, for example, they now stay 
at Rebun throughout the year. Originally, individuals 
used to migrate to Todo Island from November to 
May, so we supposed that they were subadults not 
taking part in breeding because adults are found at 
the southernmost area of the ice floes in the Okhotsk 
Sea during this period. Nowadays, however, we can 
observe pregnant individuals in each haul-out site on 
the Sea of Japan, too. It has even been reported that 
they birth pups on Todo Island. The migrating 
population used to amount only to several hundred 
before, but now it is several thousand in the Sea of 
Japan with the number of the migrating individuals 
increasing year by year. We surmise the following 
reasons for the expansion in distribution to the Sea of 
Japan. The use of seals by humans decreased and 
large-scale sealing disappeared around the 1970s; 
spotted seals grew in number in the Okhotsk Sea and 
they needed to find a new habitat. Also, as ice floes 
have decreased, it becomes possible to migrate from 
the Sea of Japan to the southernmost ice floes in the 
Okhotsk Sea before the breeding period starts. So, 
subadults and adults have been able to use the habitat 
of the Sea of Japan, recently (Table1). 
 
Seasonal change of migrating individuals 
 
We performed investigations on Yagishiri and Bakkai 
Bay from November 2003 to May 2004 when there was 
regularity in the seasonal changes and we were able to 
obtain the most complete records. The outcome is 
presented in Figure 2. The results show that the visiting 
period of the spotted seals started a half month earlier in 

Bakkai Bay than on Yagishiri, and the leaving period 
was a half month later in Bakkai Bay than on Yagishiri. 
The water temperature during the visiting period on 
Yagishiri was about 14°C, and was 8°C during the 
leaving period. We have no analysis for Bakkai because 
we could not get water temperature data. We observed 
two peaks, one at the beginning of January and one at 
the beginning of May on Yagishiri. However, the 
number of migrating individuals suddenly decreased 
from the peak in January and continued gradually until 
the leaving period in Bakkai Bay. In Yagishiri, the 
peaks come at the beginning of January and May, and 
the same number of migrating individuals were 
observed every year. Just before the second peak in 
May, there was a sudden increase at the end of April, 
resulting in a different pattern of seasonal change 
between Yagishiri (Kouno, unpublished data) and 
Bakkai Bay (Itou, unpublished data). 
 
To summarize the seasonal change, the difference in 
patterns between the two regions is a lag of half a 
month in the visiting and leaving periods. Both 
feeding habitats in the summer and, in Yagishiri, the 
water temperature, was the same every year at the 
visiting and leaving periods, so it could possibly 
depend on the water temperature. Also, the two-peak 
characteristic was observed only in Yagishiri, and the 
number of individuals were the same in each peak. 
Therefore, we can inquire why such a seasonal 
change can be observed by making clear which 
individuals are migrating during the second peak, 
and how spotted seals move to each haul-out site in 
the Sea of Japan. Several common points were 
observed: the decrease in the number of individuals 
during the breeding period, a tendency of earlier 
visiting and later leaving, and an annual increase in 
the number of migrating individuals. 
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Movement pattern of spotted seals 
 
In Yagishiri, we caught an immature male spotted 
seal on May 23, 2008, and we put Argos telemetry 
on it. Results show that after this individual stayed a 
couple of days in Yagishiri, it moved to Aniva Bay 
in Sakhalin, and at one time, it travelled 100 km 
 

within a day (Fig. 3). Though most of the haul-out 
sites are found on the east coast of Sakhalin, and as 
this individual was staying in Aniva Bay, it is 
probable that the individuals migrating to the Sea of 
Japan are found in feeding habitats relatively closer 
to haul-out sites in winter. Since the tracked 
individual was able to travel such a distance at one  
 

 
Fig. 2 Seasonal change of migrating individuals around Hokkaido. 
 
 

 
Fig. 3 Movement pattern of spotted seals from Yagishiri Island in the Sea of Japan. 
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time, we suppose that the seal had a definite 
destination. It would be important to know for future 
studies that if seals change their habitat, what are the 
factors that determine their feeding habitat? The 
internal telemetry sensor revealed that spotted seals 
can dive down to a maximum depth of 90 m, but 
usually no deeper than 50 m. It also showed that they 
often dive from the evening until nighttime, and stay 
mostly on the haul-out starting at dawn. However, 
they dive and haul-out much less frequently from the 
latter half of July (Fig. 4), so there is a different 
pattern of behavior in the water according to the 
season (Kobayashi, unpublished data). In the future, 
by analyzing data in detail and accumulating 
information about their predators, we hope to 
understand what their prey is and how frequently 
they prey on it. 
 
Future Issues 
 
Problems to be solved in the future 
 
In the future, by making clear the feeding habitat of 
the individuals migrating to the Sea of Japan of 
Hokkaido, it will be possible to know the 
relationship between these individuals and the group 
of Tartar Strait or Sakhalin. Also, as there are 
different seasonal patterns regarding the number of 
individuals in Yagishiri and Bakkai Bay, by knowing 
how frequently the movements occur at each haul-
out site in the Sea of Japan or what characteristics 
they have, that is, the difference between males and 

females, or age classes, will help us to understand the 
importance of each haul-out site on the Sea of Japan. 
Moreover, knowing that Todo Island of Rebun used 
to be a haul-out site only during the winter period in 
past years, but now is the site of year-round 
habitation where even pup births are reported, it is 
considered that Rebun is a principal haul-out site in 
the Sea of Japan. So, although we keep monitoring 
other haul-out sites for long terms, it is important to 
know the significance and role of Rebun in the Sea 
of Japan. 
 
Change in quality and distribution of ice floes 
 
From information obtained from the Japan 
Meteorological Agency, this author found that drift ice 
reached the coast of Hokkaido and remained late into 
2008 in the Okhotsk Sea. When I made a survey by 
plane at the end of March, which is the breeding 
period for spotted seals, I saw that the ice of the floes 
were so thin that I could see through them. The ice 
would not be thick enough for seals to haul-out. Seals 
usually haul-out the edge of ice floes filled with 
canals; there were hardly such ice floes. I contacted 
the Meteorological Agency to find out the movements 
of the ice floes in March and April, 2007, the breeding 
period for seals, when it revealed that the ice floes 
were suddenly disappearing from the Okhotsk Sea in 
the middle of breeding period. It means that the ice 
was so thin and light that it melted fast and moved 
quickly and dramatically. In this sense, the quality of 
ice floes recently may be getting worse. 

 
 

 

 
Fig. 4 Diving pattern of the spotted seal. 
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Effects of biology on seals 
 
First, as a direct effect, pups can be lost or drowned 
because the ice floes of bad quality can melt while 
they are being born or nursed on the ice. If the parent 
cannot find an adequate ice floe for birthing, pups 
may be born in the water.  Of course, a newborn pup 
can swim, but not enough to survive. If there is only 
a small amount of good ice, the breeding site will 
become too crowded due to competition, and if a 
natural enemy comes to prey, the risk must be 
considerable. It can be assumed that as infant 
mortality increases, aging may occur, and may affect 
the population dynamics.  
 
Indirect effects may be much more serious. If ice 
floes decrease or disappear in the Okhotsk Sea, the 
productivity may decline, and accordingly, the fish 
and their prey will decrease. As the sea level rises 
because of the deterioration or decrease of the ice 

floes, the haul-out sites of the spotted seal may 
become scarce leading to the struggle for haul-outs 
and food. Finally, a large-scale extinction could 
occur. In the end, it is assumed that the decrease of 
ice floes could affect, directly or indirectly, all seals, 
not only spotted seals dependent on ice floes 
physically and biologically, but also harbor seals in 
the Pacific Ocean. 
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