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Herein, I review information on the distribution and abundance of colonial seabirds of the Russian Far East.  
More than 700 mixed-species colonies comprising ~25 million seabirds are known.  The largest colonies are 
situated on the islands surrounded by dynamic water masses which promotes stable forage conditions.  There are 
3 colonies bearing over 1 million birds each.  The dominant taxonomic groups are alcids and larids (75 and 14 
percents respectively).  Two species of auklets (Aethia cristatella, A. pusilla) comprise half of all nesting 
seabirds.  The number of marine birds in the Sea of Okhotsk (including the northern Sea of Japan) is 2.2 times 
higher than in the western Bering Sea (including adjacent waters of the Chukchi Sea and the Pacific coast of 
Kamchatka).  In the Sea of Okhotsk, planktivorous seabirds are 1.7 times more abundant than piscivorous 
seabirds, but their total biomass is almost 3.0 times less.  In the Bering Sea, piscivorous seabirds dominate in 
number and biomass.  Distribution and colony size of seabirds depends on several factors (space for colonies; 
forage base; protection from terrestrial mammalian predators; low levels of human disturbance, etc.).  Extensive 
transformations of landscapes in the Russian Far East over recent decades has affected seabird populations, 
including their reproductive dynamics. 
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For a long time, the Piltun Area (PA) was considered the only western gray whale (WGW) feeding location of 
the east coast of Sakhalin Island during the summer and fall period.  However, some WGW were discovered 
feeding in an area offshore Chayvo Bay on September 2001 by marine mammal observers.  Subsequent aerial 
and vessel monitoring has indicated that this is an important feeding area (OA).  This area is located 20-45 km 
offshore between the middle part of Chayvo Bay and the southern part of Niyskiy Bay, at depths of 30-50 m.  
The purpose of this study is to obtain information on the benthic communities that provide food resources for 
WGW in the main feeding grounds off the northeastern Sakhalin coast.  Preliminary data on benthic fauna of the 
PA were the only information available; benthos in the OA had never been studied.  The two summer feeding 
grounds for WGW differ in the structure of the benthic community.  At PA, whales feed in shallow-water (5-
20 m) on mostly amphipods and isopods.  Mobile deposit-feeder amphipods distinguished by eurybiontic nature, 
short life cycles, and high growth rates are dominant in this area,  Feeding whales in the OA are associated with 
the seston-feeder amphipod Ampelisca eschrichti.  High abundance and aggregation in the spatial distribution of 
the dominant species are characteristic of ampeliscid amphipod colonies, which are a classic example of gray 
whale food objects in the North Pacific.  
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Steller sea lions (Eumetopias jubatus) range across the North Pacific rim, from Southern California in the east, 
to Russia and northern Japan in the west. They are consistently found at a few select terrestrial resting (haulouts) 
and breeding (rookeries) sites, which appear to have been continuously occupied for hundreds of years. We 
characterized the oceanographic habitat surrounding these sites in Canada, the United States, Russia and Japan 
to investigate how conditions at these sites might differ from conditions near sites in the North Pacific where sea 
lions did not occur. Environmental variables included depth, slope, monthly sea surface height, and monthly 
winds. We used supervised classification to identify the combination of oceanographic variables that were most 
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closely associated with the sites in the eastern North Pacific. We then predicted where terrestrial sites might be 
in the western North Pacific, and tested our classification-based predictions using a randomization test. We 
tested for significant differences between haulouts and rookeries, and between the eastern and western North 
Pacific. Preliminary results indicate that sea lions show preferences for terrestrial sites located near shallow 
waters and less-steep bottom slopes. Conditions closer to the terrestrial sites (1 – 5 km) provided a better 
characterization of occupied sea lion sites than conditions further away (over 10 km). No significant differences 
were found between sites in the eastern vs. western North Pacific, or between haulouts and rookeries.  
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We used long-term (1987-2004) series of observations on seabird reproductive success and oceanographic 
change in Tauyskaya Bay (Okhotsk Sea, north-western Pacific) to evaluate the hypothesis that changes in 
marine climate may favor the productivity of one group of upper trophic level predators over another through 
fluctuations in the availability of their prey.  We found that in the continental shelf ecosystems in the north-
western Pacific (Talan I., northern Okhotsk Sea), birds foraging on macro-zooplankton and birds foraging on 
forage fish show opposite reproductive trends.  This pattern was strongly correlated with inter-annual climate 
variability in the North Pacific. A positive North Pacific index of atmospheric pressure anomaly, early dates of 
ice disappearance, and warm local sea-surface temperature were positively correlated with productivity of 
piscivorous and negatively correlated with productivity of planktivorous seabirds.  A “warm” regime was 
associated with high abundance of meso-zooplankton, which may in turn affect forage fish abundance.  Macro-
zooplankton organisms, which are the main prey of planktivorous seabirds, were more abundant during a “cold” 
regime.  During a “warm” regime, when in-flow of oceanic waters into shelf areas was weak, proportions of 
oceanic copepods in seabird diets were lower compared to those during a “cold” regime when in-flow of oceanic 
waters was relatively strong.  Thus, climate-driven alternations in a composition and timing of peak of 
zooplankton communities and abundance of forage fish probably represent causal mechanisms responsible for 
opposite trends in reproductive performance of piscivorous and planktivorous seabirds. 
 
 
PICES XIV S3-2330 Oral 
Modern state of pelagic communities in the Okhotsk Sea  
 
Aleksey Yu. Merzlyakov1, Elena P. Dulepova1 and Valerii I. Chuchukalo2 
 
1 Lab of Apply Biocenology, Pacific Research Fisheries Centre (TINRO), 4 Shevchenko Alley, Vladivostok, 690950, Russia 
 E-mail:  merzlyakov@tinro.ru 
2 Lab of Hydrobiology, Pacific Research Fisheries Centre (TINRO), 4 Shevchenko Alley, Vladivostok, 690950, Russia 
 
We analyzed the dynamics of epipelagic plankton and nekton communities in the Okhotsk Sea ecosystem over 
25 years, 1984 through 2004.  Zooplankton abundance increased rapidly during the 1980s in both southern and 
northern portions of the sea.  In the late 1980s, total abundance of zooplankton was assessed at ~282 million 
metric tons (mmt).  In the 1990s, zooplankton abundance dropped to ~210 mmt, presumably as the result of 
environmental, particularly hydrological, change. These changes must have affected spawning of the most 
abundant zooplankton groups.  Analysis of recent zooplankton dynamics suggests stocks were rather stable in 
the last few years.  Maximum abundance of nekton was observed in the 1980s.  Total biomass of nekton was 
assessed as ~27 mmt at that time, with walleye pollock being a dominant species.  A sharp decrease of nekton to 
~18 mmt was observed in the early 1990s due to a decrease in the biomass of walleye pollock.  In years of 
generally low fish productivity, an increase in abundance of the Pacific herring has been observed.  More 
recently, nekton biomass has decreased to ~11 mmt.  In the last five years, nekton biomass was rather stable, 
fluctuating at about 10.3 mmt.  A decrease in walleye pollock was followed by an increase in Atka mackerel, 
and increased migration of Japanese anchovy into the system. Schemes of trophic relationships in epipelagic 
nektonic communities were produced based on our estimates of nekton and zooplankton abundance.  These 
schemes were constructed separately for three different time periods to describe the varying biomass of primary 
species. 



33 

PICES XIV S3-2489 Oral 
Current status of cetaceans in the Sea of Okhotsk 
 
Tomio Miyashita, V.L. Vladimirov and Hidehiro Kato 
 

National Isntitute of Far Seas Fisheries, 5-7-1 Shimizu-ku, Shizuoka, 424-8633, Japan.  E-mail:  miyachan@fra.affrc.go.jp 
 
We surveyed cetaceans in the Sea of Okhotsk in August and September.  Since 1989, a total of 12 species of 
whales and dolphins were positively identified, including 6 baleen whales (common minke, fin, sei, humpback, 
gray and northern right whale) and 6 toothed whale species (sperm, Baird’s beaked, killer, Pacific white-sided 
dolphin, Dall’s porpoise and harbor porpoise).  Beaked whales, except Baird’s beaked, were also sighted, but 
species are un-identified. Dall’s porpoises were the most abundant species and showed the widest distribution. 
Truei-type Dall’s porpoises were dominant in the central waters, while dalli-types were more common in the 
north-east and south-west portions of the sea.  Minke whales were widely distributed Fin whales were also 
distributed widely, but were more abundant in offshore (deep water) areas. The distribution of northern right 
whales was limited to the central/middle part of the sea.  Killer whales were found in the shallow coastal waters 
in the all areas.  Because the number of sightings of sei and sperm whales was very small, those species seem to 
be rare.  Sperm whales were found only in the southern deep waters.  Pacific white-sided dolphins are 
distributed only in the southern waters south of the Sakhalin Island and do not move into the northern waters.  
Gray whales were only sighted in the coastal waters off northern Sakhalin Island where there is a well-known 
feeding area These distribution patterns have been consistent over the past fifteen years. 
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Qualitative and quantitative composition of food consumed daily by the major nektonic species in the upper 
epipelagic layer in the northwestern Japan/East Sea has been analyzed based on published data and the results of 
surveys conducted in 1980-2003.  The amount of food consumed daily and seasonally by highly abundant 
nektonic species was calculated.  The highest rate of food consumption, of about 14,738-32,965 thousand tons, 
was observed during the 1980s.  In the 1990s, the consumption of prey organisms decreased to 7,986 thousand 
tons; consumption of copepod prey, in particular has decreased by a factor of 20-23. In 1985, the Japanese 
sardine, a major consumer of planktonic organisms, consumed roughly 73-88 % of all food consumed by 
nekton.  In the mid-1990s, when sardine was not registered in the Russian Exclusive Economic Zone, and the 
Japanese common squid (Todarodes pacificus) was highly abundant, the latter species consumed up to 97 % of 
all food consumed by nekton.  However, despite a rapid increase in abundance of the common squid and a 
somewhat slower increase in abundance of anchovy and saury, the total consumption of food organisms by the 
major nektonic species in the upper epipelagic layer in the northwestern Japan Sea is reduced by a factor of  four 
in the 1990s compared to the 1980s. 
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The Yellow Sea is a hotspot along the Asian Pacific flyway for waterbirds (shorebirds, waterfowl and and 
waders).  Herein, I review information and data on waterbirds of the Yellow Sea.  Ecologically Important Areas 
(EIA) for birds were identified as potential priority areas for protection.  I used the following criteria to identify 
EIA in the Yellow Sea between China and Korea (representative species, endemism and unique species 
assemblages, threatened and/or protected spp. Ramsar criterion).  Indicator species were selected and potential 
priority areas were delineated. Red-crowned cranes Grus japonensis, Hooded cranes Grus monacha, White-
naped cranes Grus vipio, Black-faced spoonbill Platalea minor, Oriental white stork Ciconia boyciana, Chinese 
egret Egretta eulophotes,  Baikal teal Anas formosa, Whooper swan Cygnus Cygnus, Saunders’s gull Laurs 
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saundersi, Oystercatcher Haematopus ostralegus were selected as indicators of habitat quality.  I compared 
potential priority areas with existing protected areas in coastal and marine regions which provides a “gap 
analysis” for conservation and has management implications. Baikal teal Anas formosa was selected as a locally 
endemic and unique species assemblages as over 90% of its world estimated population are regularly aggregated 
in reclaimed area Korea in the wintering period. I identified the Shuangtaihe estuary, Beidaihe, Yellow River 
delta, Yancheng coastal region (in China), Han river estuary, Tongjin river estuary, Cheonsu bay, Gyonggi bay 
(in Korea) were EIA area in Yellow Sea. 
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The Sea of Okhotsk is a highly productive sea located near the coldest place on the Asian continent. Sea ice and 
cold dense shelf water (CDSW) form in winter.  Cold water is essential for the reproductive activities of the 
dominant zooplankton, such as the large copepod Calanus glacialis.  Formation of CDSW in the Sea of 
Okhotsk, south-flowing waters of the Kamchatka and Oyashio currents and west-flowing waters of the Alaskan 
Stream are key components of circulation in the western sub-arctic gyre.  Interannual changes in this system 
arise from interactions among large anticyclonic eddies and the mean flows.  Warming in the Kamchatka 
Current meso-thermal layer has been recorded from 1994-2004.  A warm-water link between eastern and 
western subarctic gyres likely impacts the Kamchatka Current and exchanges with water masses in the Sea of 
Okhotsk.  These observations illustrate the importance of exchange with the Pacific on oceanographic variability 
in the region, and reveal a plausible mechanism for large temperature variations in the intermediate layers of the 
western subarctic gyre.  Moreover, large diurnal and semi-diurnal tides result in significant dissipation of energy 
and enhanced nutrient fluxes, especially in shallow bays and above banks in the region.  The transfer of tidal 
energy to shallow coastal regions is an important mechanism that affects the aggregation of plankton.  
Specifically, dense populations of dominant species of zooplankton (such as copepods, and pteropods) are 
concentrated in coastal regions by tidal mechanisms.   
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Marine mammals span most trophic levels (2.0 – 5.1) and feed on organisms ranging from plankton to large 
whales.  They have few predators and are generally thought to integrate and respond to changes that occur at 
lower trophic levels.  Some changes, such as a shift in prey abundance, can be detected in body sizes and 
individual behaviors (e.g., foraging times) and physiologies (e.g., metabolism and stress hormones).  At a 
population level, food affects birth and death rates, which can cause overall numbers to increase or decrease.  
Such individual and population level variables are meaningful indicators that something has changed in the 
ecosystem—but they are not easily interpreted.  A wide range of inter-related data need to be collected to 
effectively use marine mammals as indicators of ecosystem status, particularly to untangle the effects of  
changes in the quantity and quality of available prey (e.g., population size, diet, body condition, body growth 
rates, stress hormone concentrations, abortions, birth rates, survival rates and foraging trip lengths).  Using 
marine mammals as effective indicators of ecosystem change requires a commitment to long-term monitoring.  
The most valuable combination of parameters to measure appears to be population size, diet and individual body 
condition—particularly for young animals.  As K-selected species, adult marine mammals tend to buffer the 
effects of decreases in quantity and quality of prey better than young animals, and are therefore less sensitive 
indicators of ecosystem change.  Young animals however appear to be extremely sensitive barometers of 
changes in prey and are potentially a useful age group to monitor ecosystem change. 
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Photo-identification studies of western grey whales have been conducted in two basic feeding areas on the 
northeast shelf of Sakhalin Island in 2002-04.  Over three years, 121 whales have been identified.  Analysis of 
these seasons indicates intraannual and interannual movement of grey whales within and between the “Piltun” 
and “Offshore” feeding areas.  Movements have been verified by repeated encounters with identified 
individuals.  The number of repeat encounters increased each year.  Replicate observations of individuals 
averaged 1.40 in 2002 and 2.38 in 2004.  In 2004, an unusually low number of whales in the “Offshore” area 
was observed.  Of the eight whales identified in the “Offshore” area in 2004, only two were identified in both 
areas; the others were sighted only in the “Offshore” area.  Group size varied from one to eight individuals; 
group size increased in 2004 in comparison with 2003. 
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Variability of diet is one of important factors determining reproductive performance of marine top predators.  In 
seabirds, the diet for chicks is often studies since this data is easily obtained; the diet of adults is infrequently 
analyzed.  We found that timing of  the northward migration of Japanese anchovy Engraulis japonicus, the main 
prey item for chicks, determines chick production of a piscivorous seabird, Rhinoceros Auklet Cerorhincaw 
monocerata.  Rhinoceros Auklets are an important top predator in the Japan/East Sea off Hokkaido, breeding at 
Teuri Island, in the hundreds of thousands.  Timing of breeding however, did not always match with the timing 
of anchovy migration.  To investigate if the diet of the adults during egg-laying or incubation affected timing of 
breeding, we analyzed stable isotope ratios of blood samples in relation to stomach contents collected by the 
water off-loading technique throughout the breeding season.  Analysis of stomach contents revealed that parent 
auklets fed on krill Thysanoessa longipes, as well as various fish during the egg-laying and incubation periods.  
During early chick rearing period, the main diet of parents (and chicks) were 0 age-class sandlance Ammodytes 
personatus and juvenile Japanese Greenling Pleurogrammus azonus; the diet of both parents and offspring 
switched to anchovy in mid chick rearing season simultaneously.  Stable isotope ratio confirmed that parents fed 
on prey at lower trophic level (zooplankton) during egg-laying and incubation than they did during chick 
rearing.  This study demonstrates the need to establish diet for varying age classes in a population to understand 
interactions between the marine environment and top predators. 
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Variability in the diet and the abundance of the main food habits of Slaty-backed Gulls can change in depending 
on climatic conditions, and specific of foraging base of concrete colony, that is inevitably reflected on the 
feeding ration of birds.  The spectra of foods of Slaty-backed Gulls have appeared rather unlike even within the 
limits of one Tauiskaya Inlet (northern part of the Okhotsk Sea) on three island - colonies: Shelikan Island, 
Umara Island and Talan Island.  The data on a feeding ecology of Slaty-backed Gulls were collected on 
Shelikan Island - in 1986 and 1987; on Umara Island - in 1994 and 1995.  On Talan Island presents the total data 
L.F. Kondratyeva (2005) for 1988, and our data collected in 2002. Besides this, E. Golubova in 1998 kindly 
gave us 103 pellets from adult gulls from Matikil Island, which I identificated and have included in the analysis.  
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The seasonal change of food per different years on each colonies can show a degree of foraging plasticity of 
Slaty-backed Gulls.  


