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Distributional changes in the spawning population of walleye pollock Gadus chalcogrammus in the northern Japan
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Analysis of annual catches in coastal fisheries and results of acoustic surveys revealed that the distribution of the walleye

pollock Gadus chalcogrammus spawning population in the northern Japan Sea off Hokkaido shifted southward after the early

1990s and then returned northward after the late 2000s. We presumed that the distributional changes in the spawning

population after 1980s have been affected by temperature changes from winter cooling, inferred from the Asian winter

monsoon indices, and by temperature increases in the Japan Sea Proper Water, in addition to the increase or decrease in

population abundance. The distributional changes, varying the distance between the spawning grounds and the nursery area,

seemed to exchange the major factors affecting recruitment fluctuation, as proposed in the previous studies.
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Fig.1 Map showing the survey area in October 2017. Solid
diamonds indicate the ocean observation stations.
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Table 1 Annual catch of coastal fisheries in the northern Japan Sea off Hokkaido, Japan
Fisheries CatchesNin (t:;)astal ﬁssheriis (tons)
. o or oul . .

year Soya Rumoi Ishikari Shiribeshi  Shiribeshi Hiyama Oshima Total

1975 1,344 302 0 9,121 10,292 2,127 0 23,186
1976 646 295 0 11,094 10,229 2,194 0 24,458
1977 6,337 340 0 18,090 18,844 6,764 28 50,402
1978 7,732 174 0 20,545 15,494 12,031 26 56,001
1979 2,944 372 0 20,710 18,277 14,602 23 56,928
1980 1,908 467 0 18,187 19,202 12,035 15 51,813
1981 1,629 103 0 19,178 18,543 16,444 28 55,925
1982 1,540 158 0 15,576 18,904 12,820 125 49,123
1983 1,215 132 0 14,147 17,778 9,961 102 43,335
1984 888 200 0 16,004 16,511 7,908 720 42,232
1985 632 196 1 15,641 16,355 8,615 362 41,802
1986 550 88 4 13,688 11,817 6,534 543 33,224
1987 521 144 1 6,946 7,641 9,765 301 25,318
1988 307 224 0 8,349 10,073 13,730 386 33,069
1989 1,346 143 0 5,304 8,020 13,838 187 28,838
1990 919 232 0 6,163 5,919 16,820 280 30,333
1991 1,643 206 0 6,266 4,179 17,179 630 30,103
1992 382 648 0 3,616 2,385 15,482 471 22,984
1993 231 288 0 3,329 1,338 17,770 146 23,102
1994 401 212 1 4,490 1,106 13,686 130 20,027
1995 888 89 1 3,102 863 14,910 65 19,917
1996 229 183 0 5,086 1,207 11,578 199 18,482
1997 858 195 0 4,418 1,537 16,754 344 24,107
1998 747 35 0 3,372 1,282 10,808 283 16,527
1999 335 101 0 2,333 1,593 11,374 317 16,053
2000 173 28 0 1,613 975 9,934 481 13,204
2001 230 65 0 901 1,864 13,707 1,190 17,957
2002 446 105 0 1,239 2,523 11,587 1,676 17,576
2003 378 85 0 2,056 2,327 9,838 1,374 16,058
2004 109 42 0 1,349 1,519 8,129 400 11,549
2005 70 68 0 612 1,392 7,310 38 9,490
2006 50 169 0 356 1,434 5,267 1 7,278
2007 160 87 0 501 2,686 4,928 2 8,364
2008 295 174 0 832 2,557 3,306 3 7,167
2009 269 436 0 704 1,432 3,230 5 6,075
2010 353 763 0 617 1,963 3,189 8 6,394
2011 223 186 0 1,137 1,246 1,058 2 3,853
2012 176 167 0 765 1,013 3,018 11 5,150
2013 93 149 0 1,235 1,363 1,114 3 3,957
2014 131 134 0 132 1,239 720 18 2,374
2015 99 71 0 770 868 611 1 2,420
2016 128 61 0 880 1,106 400 4 2,579
2017 213 97 0 566 1,122 186 4 2,187
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Fig.2 Annual catches of coastal fisheries in the northern
Japan Sea off Hokkaido. (A) Catches in the Soya to
Shiribeshi regions and those in the Hiyama and
Oshima regions. (B) Proportion of catches in the
Hiyama and Oshima regions to the total catches.
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Fig.3 Abundance of adult walleye pollock per 5’ of latitude in autumn from 1998 to 2017, estimated by acoustic survey. Dashed

lines indicate the boundaries between the Shiribeshi and Hiyama regions. Small arrows indicate the locations of acoustic

survey lines.
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Fig.4 Abundance of adult walleye pollock estimated by
acoustic survey. (A) Abundances in the Soya to
Shiribeshi regions and those in the Hiyama and
Oshima regions. (B) Proportion of abundance in the
Hiyama and Oshima regions to total abundance.
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Annual changes in mean water temperature from mid-

September to early December at each depth at stations
J15, 126, J35, J41, and J51. Dashed lines indicate

mean temperature at each depth.
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Fig.6 Annual changes in mean salinity from mid-September
to early December at each depth at stations J15, J26,
J35,J41, and J51.
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Fig.10 Time series of (A) SSB (spawning stock biomass), (B)
recruit (abundance at age-2), and (C) RPS (recruit
per SSB) .
spawned during years when the proportion of catches

Closed squares show the year-class

in the Hiyama and Oshima regions to the total
catches was high (>0.6).

WAERR (2009, 20114E4%) & o7z (Fig.10, 11), &
DT ENZDOWTIE, 2008~20154F % % & H L 72SSBAS
F¥3975 b v EROKH#ETH ) (Fig. 10A), FH~RE



66 EW I, RE S EFEAEE, RMMEZ EH OB ZEITHE, RERNE, =ik

Recruit (million)

T T T T T 1
0 50 100 150 200 250 300
SSB (thousand tons)
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digit number plots indicate the year-class.
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