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GOAL:

TO STUDY RELATIONSHIP BETWEEN

CLIMATE VARIATIONS AND DYNAMICS

OF WALLEYE POLLOCK BIOMASS 



the main fishing grounds



WORLD CATCH OF WALLEYE POLLOCK IN 1965WORLD CATCH OF WALLEYE POLLOCK IN 1965--2010, 2010, thous.tonthous.ton 
(2010 (2010 –– TAC)TAC)

Average catch - 4068



AVERAGE TEMPERATURE AND 1 YEAR ABUNDANCE IN THE EASTERN AVERAGE TEMPERATURE AND 1 YEAR ABUNDANCE IN THE EASTERN 
BERING SEABERING SEA

r=0,77

Source: Source: BulatovBulatov, 2006, 2006



AVERAGEAVERAGE WATER TEMPERATURE AND ABUNDANCE OF POLLOCK WATER TEMPERATURE AND ABUNDANCE OF POLLOCK 
GENERATIONS (5 YEARS, 100 MILLIONS) GENERATIONS (5 YEARS, 100 MILLIONS) 

r=0,72

r=0,75

Source: Source: BulatovBulatov, 2006, 2006



AVERAGE WATER TEMPERATURE (0,1  C) IN JULY AND FISHABLE AVERAGE WATER TEMPERATURE (0,1  C) IN JULY AND FISHABLE 
POLLOCK BIOMASS (LAGGED 5 YEARS) POLLOCK BIOMASS (LAGGED 5 YEARS) 

IN THE EASTERN BERING SEAIN THE EASTERN BERING SEA

r =0,59



RELATIONSHIP BETWEEN CHLOROPHYLL RELATIONSHIP BETWEEN CHLOROPHYLL -- A CONCENTRATION AND A CONCENTRATION AND 
POLLOCK BIOMASS (4 YEARS LAGGED) IN THE EASTERN BERING SEAPOLLOCK BIOMASS (4 YEARS LAGGED) IN THE EASTERN BERING SEA

r =0,39



RELATIONSHIP BETWEEN CHLOROPHYLL RELATIONSHIP BETWEEN CHLOROPHYLL -- A CONCENTRATION AND A CONCENTRATION AND 
NUMBERS OF 5 YEARS POLLOCK IN THE SOUTHEASTERN BERING SEANUMBERS OF 5 YEARS POLLOCK IN THE SOUTHEASTERN BERING SEA

r =0,02



RELATIONSHIP BETWEEN SOLAR ACTIVITY AND CHLOROPHYLL A RELATIONSHIP BETWEEN SOLAR ACTIVITY AND CHLOROPHYLL A 
CONCENTRATION CONCENTRATION IN THE SOUTHEASTERN BERING SEAIN THE SOUTHEASTERN BERING SEA

r =0,59



BIOMASS ABUNDANCE ABUNDANCE CHLORO. A

1+ 5

 

YEARS
T 

SURFACE
0,25 0,06 0,11 -0,05

(1970-1998 ) (1970-2004) (1970-2000) (1970-2004 )

Т
BOTTOM

0,12 -0,23 -0,15 0,01
(1982-2000 ) (1982-2004) (1982-2000) (1982-1994)

Т
IN

 

0-100M 
JULY

0,59 0,28 0,36 0,39
(1966-1984) (1966-1984) (1966-1984) (1966-1984)

Т
IN 0-100 M

JULY, 1 YEAR 
BEFORE 

HATCHIING

0,60 0,77 0,75 0,37
(1965-1983) (1965-1983) (1965-1983) (1965-1983)

SOLAR 
ACTIVITY

0,60 0,41 0,38 0,59
(1965-1993) (1965-1999) (1963-1999) (1964-1994)



RELATIONSHIP BETWEEN RELATIONSHIP BETWEEN AVERAGE WATER T IN 0AVERAGE WATER T IN 0--100 M LAYER AND100 M LAYER AND 
NUMBERS OF 5 YEARS POLLOCK IN THE SOUTHEASTERN BERING SEANUMBERS OF 5 YEARS POLLOCK IN THE SOUTHEASTERN BERING SEA

favorable
conditions

unfavorable
conditions



PDO IN APRILPDO IN APRIL--JUNE VSJUNE VS AVERAGE WATER T IN 0AVERAGE WATER T IN 0--100 M LAYER IN JULY100 M LAYER IN JULY 
SOUTHEASTERN BERING SOUTHEASTERN BERING SEA, IN 1966SEA, IN 1966--19841984

r =0,60



WORLD POLLOCK CATCH ANOMALIES (bars, mill. ton) and  PDO WORLD POLLOCK CATCH ANOMALIES (bars, mill. ton) and  PDO 
DYNAMICS (LINE) IN 1965DYNAMICS (LINE) IN 1965--2008 2008 

HISTORICAL MAXIMUM

TREND LINE

AVERAGE LEVEL = 4 MILL. TON



POLLOCKPOLLOCK CATCH IN GULF OF ALASKA CATCH IN GULF OF ALASKA ANOMALIES (BARS, 100ANOMALIES (BARS, 100 thousthous. . 
ton) and  PDO DYNAMICS in 1965ton) and  PDO DYNAMICS in 1965--2009 2009 

AVERAGE LEVEL = 84 thous. t



BERING SEA POLLOCKBERING SEA POLLOCK CATCH ANOMALIES (BARS, millCATCH ANOMALIES (BARS, mill. ton) and  PDO . ton) and  PDO 
DYNAMICS in 1965DYNAMICS in 1965--2010 2010 

AVERAGE LEVEL = 1797 thous. t

2010-TAC



OKHOTSKOKHOTSK SEA POLLOCK SEA POLLOCK CATCH ANOMALIESCATCH ANOMALIES (mill. ton) and  PDO (mill. ton) and  PDO 
DYNAMICS in 1965DYNAMICS in 1965--2010 (20102010 (2010--TAC) TAC) 

AVERAGE LEVEL = 1048 THOUS. TON



BERING SEA POLLOCK BIOMASS BERING SEA POLLOCK BIOMASS ANOMALIES (ANOMALIES ( 10 mill. ton) and  PDO 10 mill. ton) and  PDO 
DYNAMICS in 1965DYNAMICS in 1965--2009 2009 

AVERAGE LEVEL = 23,0 MILL. TON

r =0,59



OKHOTSKOKHOTSK SEA POLLOCK BIOMASS SEA POLLOCK BIOMASS ANOMALIES (bars,millANOMALIES (bars,mill. ton) and  PDO . ton) and  PDO 
DYNAMICS in DYNAMICS in 19761976--20032003

r =0,63

Source: Source: BulatovBulatov, , Kotenev, 2010Kotenev, 2010

AVERAGE LEVEL = 3,3 MILL. TON



HIGH LEVEL OF POLLOCK BIOMASS IN HIGH LEVEL OF POLLOCK BIOMASS IN 
BERING & OKHOTSK SEASBERING & OKHOTSK SEAS



Comparative dynamics of the Bering Sea  walleye pollock
total biomass and catch,  1965-2009

(3-year smoothing)

Source: Source: BulatovBulatov, , Klyashtorin, 2010Klyashtorin, 2010



Comparative dynamics of Pacific Decadal Oscillation (PDO)
and pollock biomass in the Navarin region, 1979-2009

3-year smoothing

Comparative dynamics of Pacific Decadal Oscillation (PDO)
and pollock biomass in the Navarin region, 1979-2009

Source: Source: BulatovBulatov, , Klyashtorin, 2010Klyashtorin, 2010



Comparative dynamics of Pacific Decadal Oscillation (PDO)
and Total Solar Irradiation (TSI), 1880-2008

PDO-http://jisao.washington.edu/pdo/PDO.latest TSI - Hoyt/Willson

http://jisao.washington.edu/pdo/PDO.latest


Comparative  dynamics  of the Arctic dT and  PDO,
1900 - 2008

(13-year smoothing)

Source: Source: BulatovBulatov, , Klyashtorin, 2010Klyashtorin, 2010



Arctic air surface temperature 1900-2005 and its probable long term trend 
according to prediction of Russian Arctic and Antarctic Research Institute (AARI)

From the book:   Frolov et al., (2009). “Climate Change in Eurasian Arctic Shelf Seas.
Centennial Ice Cover Observations. Praxis Publishing Ltd,  Chichester, UK, 164p. “

Predicted   trend

yearsFrom: Frolov et al., 2009. “Climate Change in Eurasian Arctic Shelf Seas”.  Praxis Publishing Ltd,  Chichester, UK, 164p.

Arctic air temperature in 1900-2005 and its probable long term trend 
according to Russian Arctic and Antarctic Institute forecast (AARI)



ProfProf. . DonDon J. J. EasterbrookEasterbrook suggestsuggest:: 
(4 (4 thth International Conference on Climate Change, International Conference on Climate Change, 

1616--18 May 2010, Chicago, USA)18 May 2010, Chicago, USA)

StrongStrong correlationcorrelation betweenbetween solarsolar changeschanges, , thethe PDO, PDO, glacierglacier
advanceadvance andand retreatretreat, , andand globalglobal climateclimate allowallow usus toto projectproject a a 
consistentconsistent patternpattern intointo thethe futurefuture..

ProjectedProjected coolingcooling forfor thethe nextnext severalseveral decadesdecades isis basedbased onon
pastpast PDO PDO patternspatterns forfor thethe pastpast centurycentury andand temperaturetemperature
patternspatterns forfor thethe pastpast 500 500 yearsyears..
ThreeThree possiblepossible scenariosscenarios areare shownshown: : 
(1) (1) globalglobal coolingcooling similarsimilar toto thethe coolingcooling ffromrom 1945 1945 toto 1977, 1977, 
(2) (2) globalglobal coolingcooling similarsimilar toto thethe coolcool periodperiod fromfrom 1880 1880 toto 1915, 1915, 
andand
(3) (3) globalglobal coolingcooling similarsimilar toto thethe DaltonDalton MinimumMinimum fromfrom 1790 1790 toto 
1820.1820.



WORKING HYPOTHESIS: POLLOCK BIOMASS DYNAMICS WORKING HYPOTHESIS: POLLOCK BIOMASS DYNAMICS 
IN 2010IN 2010--20502050



CONCLUSIONSCONCLUSIONS
VariationsVariations inin PDO, PDO, TSITSI andand ArcticArctic dTdT observedobserved overover
thethe recentrecent 100 100 yearsyears proveprove thethe existenceexistence ofof a ~a ~60 60 
yearyear regularityregularity inin climaticclimatic changeschanges ofof thethe NorthNorth
PacificPacific andand ArcticArctic. . 

AtAt presentpresent thethe warming period is ending, and a cooling warming period is ending, and a cooling 
phase is beginning.phase is beginning. ForecastsForecasts suggestsuggest thatthat thisthis
coolingcooling willwill resultresult inin a a decreasedecrease inin biomassbiomass ofof
pollockpollock stockstock inin thethe Gulf of Alaska, Gulf of Alaska, BeringBering & Okhotsk & Okhotsk 
SeaSeass inin thethe 20102010--2032035 and increasing in 5 and increasing in Sea ofSea of
Japan and Pacific watersJapan and Pacific waters..

TheThe warming perion will begin from 2035 and biomass warming perion will begin from 2035 and biomass 
of pollock sharply increase of pollock sharply increase in the in the Gulf of Alaska, Gulf of Alaska, 
Bering Bering & Okhotsk & Okhotsk SeaSeass and decrease in Sea of Japan and decrease in Sea of Japan 
and Pacific watersand Pacific waters..



THANK YOU FOR YOUR ATTENTIONTHANK YOU FOR YOUR ATTENTION

THANK YOU THANK YOU 

FOR YOUR ATTENTIONFOR YOUR ATTENTION
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