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Circulation system in the North Pacific, 1 — Alaskan Gyre, 2 — Western Subarctic
Gyre, 3 — Bering Subarctic Gyre, 4 — Okhotsk Subarctic Gyre. Currents: 5 —
Alaskan, 6 — East Kamchatka, 7 — West Kamchatka, 8 — Soya, 9 — Oyashio, 10 —
Kuroshio, 11 — Subarctic, 12 — North Pacific (Ohtani, 1991)
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The Sea of Okhotsk cyclonic Gyre in the warm period (July-September)
(Chernyavskyi et al., 1993)

Currents
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The Sea of Okhotsk: ice cover (%), surface air

and bottom walter temperature
lice cover aveiaged iin Febiuaiy-Maich 1960-2009
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Water transport of the Western Kamchatka Current (Northern Branch) within
the 0-200 m layer in April 1983-2006 (Figurkin et al., 2008)
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Annual mean discharge of Amur River (red lines) and sea ice area over the
Okhotsk Sea (blue lines). The lines are smoothed (3-year average) (Tachibana,
Ogi, 2009 (1))

Long-term discharge from Amur River (Novorotskii, 2007 (2)), below

Seasonal variation of
Amur River
discharge
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Waiters temperature anomalies at South Kuril Islands area in 1961-1990,
June-October (Shatilina, 1996) (1), in 1982-2007, March (Zhigalov, 2010)(2)
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Annual mean discharge of
Amur River (red lines) and
sea ice area over the
Okhotsk Sea (blue lines).
The lines are smoothed (3-
year average)

(Tachibana, Ogi, 2009).
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Annual mean discharge of Amur River (red lines) and sea ice area over the

Okhotsk Sea (blue lines). The lines are smoothed (3-year average) (Tachibana, Ogi,
2009).
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Sea surface temperature in the Okhotsk Sea in spring (left) and summer

(right)(Gllebova et al., 2009).

1,6
& o /\/\
¢ s PN
=1 S
g % g y
g @
Qo
g 08 2
3 8
8 (] 8 A
& 3
5 Western Kamchatka t
a 2 Western Kamchatka
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 7'5 . . . . .
1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 1974 1978 1982 1986 1990 1994 1998 2002 2006
0,5 9,2
o
o ° .
e‘ Q
g 5
©
a;). qé- 8'5 /\‘\ ya
E O T T T T T T T T T T T T T T T T T T T T T T T 1 3
{3 1974 1977 1980 19 89 1992 1995 1998 \2001/2004 2007 g
(T
o Y
£ 3 Northern area
=]
“n 7,8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
Northern area
0,5 1974 1978 1982 1986 1990 1994 1998 2002 2006
3 10
& &
g g
3 =1
§ 2 ®
(] )]
Qo Q
£ £ ° A~
S . 2
3 N\ 8
£ Southern area 5 Southern area
wv w
0 T I — T T T T T T T T T T T T —T 1 8 f f f !
1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007

Warming in 1980-early1990, cooling in 2000-2002, warming after 2003 E



The Pacific Decadal Oscillation (PDO)

warm phase cool phase

Forecast to the future decade — cooling, may be by soft type




The atmospheric centers of action

A, VIV types

VI "warm" type

VIl "mocderate-warm" type
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Long-terrn trends in the change in
repeatability of atrospheric processes
over the Okhotsk Sea and ice cover in
the cold season (October-March) from
1974 o 2007 (Glebova et al., 2009).

Forecast to the future decade = cooling, buit by soft type




Present status and forecasting

* [Inthe 2010s, the overall warming of the Okhotsk Sea waters,

at least the northern area, Is suggested by many processes such
as reduced ice cover, increase in average values of SST over
the sea, increase in Amur River runoff, and some other less

noticeable processes.

* |In the 2020s, apparently, some cooling should be expected
(Khen et al., 2008, Ustinova et al., 2004, Glebova, 2007).




long-term trends of annual caitches of Sakhalin-Hokkaido

"
"

herring (1) and Terpeniye Bay™s yellowfin sole (2)

Fisheries impact

1200
1000
800
600 -
400 -
200 -

Suoj} puesnoys ‘yosied [enuuy

900¢
866T
066T
861
vL61
996T
85S6T
0s6T
(44"
veel
9¢61
8T61
0Te6T
06T
681
9881
8L81
0481

Fishery

prohibition

o
~N

(=]
o

T T T T T
© O ©O O O o
n < oo N -

uoj} puesnoy}

600¢
S00¢
T00¢C
L66T
€661
6861
5861
1861
LL6T
€L6T
6961
5961
T96T
LS6T
€961

M resource M catch

~]



http://fishbase.org/Photos/ThumbnailsSummary.php?ID=520

Annual catches of walleye pollock in the Sea of Okhotsk: 1-Total Sea (witth
Hokkaido area), 2-Northern Okhotsk Sea, 3-Western Kamchaitka, 4-Eastern
Salkhalliin (below = Souith Kuril and adjacent waiters)
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Sorme guantitative aspects of the Sea of Okhotsk for 1930-th by total fishes
biomass=35 min. ton, year's production=17.5 min. ton (Shuntov et al., 1997)

Biomass and produetion of e miiin
GiOUPS OIGRNIIMS iiM itk Sea off
QiKnNsik iim 1930km



http://fishbase.org/Photos/ThumbnailsSummary.php?ID=9462
http://fishbase.org/Photos/ThumbnailsSummary.php?ID=318
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Fish species biomass ratio in pelagic communities of the northern Sea of Okhotsk

in the last 19380s, early 1990s, last 19903 (Shuntov et al., 1997),
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Composition and biomass of epipelagic fish communities in the Sea of Okhotsk
(Dulepova, Merzlyakov, 2007)
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Annual abundance and biomass of walleye pollack spawning stock in the
northern Okhotsk Sea (Ovsyannikov, 2009)
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Annual catches of Pacific herring in the far-eastern seas (Naumenko, 2007)
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http://fishbase.org/photos/PicturesSummary.php?ID=1520&what=species

Regular bottom trawl surveys areas in the Sea of Okhotsk
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Annual biomass of cottid-fishes (1), gadid-fishes (2), flat-fishes (3), and all
demersal fish (4) on west Kamchatka shelf, thousand ton (llyinskiy et al.,

2010)
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Some long-term trends of dermersal fish biomass at Sakhalin and Kuril 1slands
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Average relative biomass of dominant species of fishes at South Kuril,
ton/sq. mile

\
I +
2007 2010
2005 2007
2010
I Eleginus gracilis ® Gadus macrocephalus B Theragra chalcogramma B P. monopterigius = H.lagocephalus B Pleurogrammus azonus
\_ N /
4 Y N
15 S ull - L R — o -
I —————— 6
|
10 + ‘ 4 -
l' "
5 77 g )
2
I ."‘:.,:,.- -
.;_-- ' —
0 F----T---*_ 0 A |

B Gymnocanthus detrisus
® Enophrys diceraus
\. All cottid-fish

2003

B Myoxocephalus polyacanthocephalus
H Myoxocephalus jaok

-
2005 2
N Lepidopsetta bilinggtz 2010

1988 1990 2001 7003 2004

B Pseudopleuronectes schrenki
M Cleisthenes herzensteini

A

B Myzopsetta herzensteini

u Glyptocephalus stelleri m All flat-fish




Dynamics of ice conditions, some
atmospheric processes, and thermal
regime of waters, intensity and direction of
the main currents in the sea of Okhotsk in
recent decades is in manifestly
synchronous nature, allowing exploring the
climate and oceanographic factors as a
single integrated process, which has a
decisive influence on the development of
biological communities.

Sakhalin Research Institute of Fisheries &
Oceanography (SakhNIRO)
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