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Distribution and migration of the Japanese sardine
in the Sea of Okhotsk

Kazunori Kurobpa
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G L7z FOBRRAEHE L, YN VRS EET H10 1205, MABANEEL, 117 F Tk S5BIT 5
972 XoT, REORPEL M HRR ORI, WifEp s B UTBBATLILIIWAL2THS. A~
BERZZFEEEZATHINEDL, A R—Y 7HEONHE Y — LB M AR IEEL L T 5.

Northern marginal distribution of the Japanese sardine Sardinops melanostictus (Schlegel, 1846) in the Sea of Ok-
hotsk has been reviewed in relation to migrations based on data in the 1930s and 1980s when the stock was abundant.
Major results were as follows. 1) Sardine along the Okhotsk Sea coast of Hokkaido was caught during July to October
in the 1930s with a peak in 1937, and during June to November in the 1980s with a peak in 1989. Over 80% of fish
shoals in the Soya Warm Current occurred from June to July, and afterwards migrated to form the fishing grounds near
the Kunashiri Strait. 2) The sardine was thought to immigrate to the Sea of Okhotsk from the Soya Strait and Kunashi-
ri Strait and formed early fishing grounds near the Kunashiri Strait from June to July. 3) From August to September the
sardine widely migrated northwards in the offing of the Sea of Okhotsk and approached the fishing grounds off south-
eastern Sakhalin. 4) In October, when the Soya Warm Current becomes weak and the East Sakhalin Current flows
southwards, the sardine might migrate southwards and emigrate from the Soya and Kunashiri Straits until November.
5) It is clear that the Pacific and Tsushima Warm Current subpopulations of the sardine immigrate or emigrate mainly
through the Soya or Kunashiri Straits, although the sardine mainly immigrated from the Soya Strait during 1986 to
1990, then gathered at a fishing ground near the Kunashiri Strait, and migrated widely to southeastern Sakhalin.
6) Comparing with the Pacific saury migrating to the Sea of Okhotsk, it was supposed that the mechanisms of immi-
gration and emigration, and the migratory patterns of the sardine resemble those of the Pacific saury although these two
species have different properties from each other.
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Distribution and migration of sardine
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Figure 1.

Areal map around the Sea of Okhotsk surrounded by Sakhalin, Hokkaido and Kuril Islands. In Hokkaido,

both local district (Shicho) names and the names of main fishing ports in the Soya, Abashiri and Nemuro Shicho
are described. The dotted area shows “Nemuro Triangle Area.”
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Distribution and migration of sardine
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9H) 122.6%, #F (10-11H) IZ12% TH - 7. i
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ZHY, 11 Ho5AEeed REmZ 7R L7z (Table 1).
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I E K HER (1980-19854F) %I L 72 (Table 1).
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Ht0.1-0.5, M0.4-09THYH, ML TEKRHATH-7 (1L,
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FIZX 5 T16ecmBLULTF D0 - 1% fa%E< 20 cm BL L LD
EAEREEDSHRICINBL L 72, 20 X 9 L AERRE RO
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Table 1. Catch, fishing period and regional occurrence of the sardine in the coastal Hokkaido and offshore area of the

Sea of Okhotsk.

Year Soya Shicho Abashiri Shicho

Catch Month Occurrence (%) Catch Month Occurrence (%)
1975 5 9 WA (100) — — —
1976 2 9 WA (101) — — —
1977 93 9-11 (10) WA (89), RE (10) 0+ 9 SH (100)
1978 103 7-8 (8) WA (83),ES (17) 20 7-8(7) OK (100)
1979 324 6-10 (9) WA (67), ES (29), RE (3) 27 6-7(7) SH (100)
1980 209  6-10 (7)  ES (70), RE (25), WA (5) 10 67(6) SH (100)
1981 102 6-11 (10)  ES (83),RE (12), WA (3), TO (2) 754 5-11 (7) YU (44), OK (39),TO (11), MO (4), SH (2)
1982 355 5-11 (9) ES (54), WA (36),RE (9),RI (1) 668  5-11 (10) YU (59), OK (28),MO (7), SH (5), SA (1)
1983 230  5-8(7) WA (56), RE (42),RI (3) 3296  5-12 (6) YU (30), MO (25), TO (24), OK (14), SH (4), SA (2)
1984 378 5-12(10)  ES (68), WA (22), RE (10), RI (0+) 1,621 5-12 (7) YU (38), SH (30), TO (22), MO (8), SA/OK (1)
1985 812 5-11 (11)  ES (86), WA (10), RE (3),TO (1) 5,600  5-11 (7) OK (26), TO/OH (23), YU (22), SH (5)
1986 462 6-11 (10)  ES (93),RE (6), WA (1) 6,920  6-12 (7) OH (36), TO (30), YU (16), SH (13), OK (3), SA (2)
1987 1,470 5-11 (8) ES (93), WA (4),RE (2),RI (1) 7,594 6-12 (6) OH (35), SH (25),TO (17), OK (12),YU (10), SA (1)
1988 1,765  6-11 (8)  ES (99),RE (1), WA (0+) 7,619 6-11 (6) OH (34), SH/OK (19), TO (16), YU (11), SA (1)
1989 189  5-12 (11)  ES (86),RE (13), WA (1) 9,781  5-12 (6) OK (34), OH (24), SH (17), TO (13),YU (10), SA (1)
1990 513 5-12(8)  ES (97),RE (2), WA (1) 3,309 5-11 (6) OH (32), SH (25), 0K (23),TO (15),YU (3), SA (1)
1991 416 5-11 (8) ES (99), RE/WA (0+) 908 512 (7) TO (34), OK (30), SH (26), OH (2), SA (1)
1992 367 6-11(8)  ES (99), WA (1) 1,296  6-12 (7) TO (31), 0K (29), OH (14), YU (12), SH (8), SA (5)
1993 2 7-10(8)  ES (50), WA (50) 5 6-7,9-11 (7)  SA (50),YU (25), SH (25)
1994 0+  6-10 (—) ES (50), WA (50) 0+ 5-8(—) TO (50), SH (40), SA (10)
1995 31 6-11(7) WA (80), ES (20) 3 6-9(6) YU (60), TO (30), SH (6), SA/OK (3)
Year Nemuro Shicho Offshore area

Catch Month Occurrence (%) Catch Month
1975 — — — —
1976 10,119 7-10 (9) NE (100) — —
1977 22,507  7-11 (8) NE (101),ST (0+) — 8,9
1978 15809 6-12 (9) NE (100), RA (0+) — 7,8

1979 28,325  6-11 (9) NE (100), RA (0+) — —
1980 34,254  6-12 (9) NE (100), RA (0+) — —

1981 30,706  7-11 (9) NE (100), RA (0+) — 8,9
1982 47,410  5-11 (9) NE (100), RA (0+) ca. 15,000 6-8
1983 38,635 6-12 (8) NE (100), RA (0+) — 9
1984 36,703  6-1(9) NE (100), RA (0+) — 10
1985 39,713  6-12 (8) NE (100), BE/RA (0+) ca. 40,000 9,10
1986 27,319  6-11 (7) NE (100), BE/SI/RA (0+) 138,001 6,7,9,10
1987 23,308 7-12 (8) NE (100), BE/RA (0+) 111,252 6,7,9
1988 28,786  6-12 (7) NE (99), BE (1), SI/RA (0+) 93,600 7-9, 10
1989 21,557  6-12(7) NE (99), SI (1), BE/RA (0+) 399,485 7-9, 11
1990 12,103  5-11 (7) NE (100), BE/SI/RA (0+) 23,843+a 6-8, 10
1991 7,941  6-12 (7) NE (99), BE/SI/RA (1+) 138,000 7-10
1992 45  6-12(12)  NE (56),SI (43),RA (0+) — —
1993 15 6-11 (6) SI (64), BE (21), RA/NE (0+) — —
1994 7 6-8,10(6) NE/SI (43),RA (14), BE (0+) — —
1995 0+ 6-11 (—)  NE (70), SURA (15) — —

— no catch 0+: catch (0.5 ton>) ; Catch unit is by ton.; Month means fishing period, and numerals in parentheses show main month.

Data in 1957-1990 were obtained from “Hokkaidou suisann gennsei” published by Hokkaido Prefecture.

Data in 1991-1995 were obtained by website of (URL).

Soya Shicho local name-WA:Wakkanai; ES:Esashi; RE:Rebun; TO: Toyotomi; RI: Rishiri.

Abashiri Shicho local name-OH: Ohmu; OK: Okoppe; MO: Monbetu; YU: Yubetu; SA: Saroma; To: Tokoro; AB: Abashiri; SH: Shari.

Nemuro Shicho local name-NE: Nemuro; SI: Shibetsu; RA: Rausu; BE: Bekkai.

%atch data b)y purse-seines in the offshore area of the Sea of Okhotsk are by the annual reports of Japan—Soviet Fisheries Conference
1980-1993).
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Distribution and migration of sardine

Table 2. Monthly catches (%) to the annual catch of the sardine in the Abashiri Shicho during 1983 to 1992.

May June July Aug. Sep. Oct. Nov. Dec
1983 0.0 54.6 12.0 3.4 0.2 5.0 24.6 —
1984 0.0 39.1 43.9 0.4 0.2 9.7 6.6 0.0
1985 0.0 252 49.6 0.4 0.0 10.5 14.1 —
1986 0.0 46.7 49.7 0.3 0.0 2.1 0.5 —
1987 — 43.7 39.9 0.1 0.1 5.4 10.2 —
1988 — 58.1 36.7 0.7 0.1 3.1 1.1 —
1989 0.8 58.5 30.7 0.3 0.0 4.8 4.4 —
1990 3.9 63.0 20.4 0.9 0.4 10.2 0.8 —
1991 0.0 18.4 73.8 3.6 0.4 33 0.4 0.0
1992 — 15.6 67.0 10.1 4.1 0.5 2.6 0.0
AV. 0.5 423 424 2.0 0.6 5.5 6.5 0.0

0.0 shows the occurrence below 0.1%. Minus (—) means no catch.
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Figure 2. Year-to-year variations of sardine age compositions

in the Abashiri Shicho during 1987 to 1992 (after Torizawa,
1992).
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Figure 3. Annual variations of sardine fishing grounds in the Sea of Okhotsk during 1984 to 1991 (Revised summar-
ily from Belayev and Zhigalin, 1996) . Number in the figure indicates month.
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Distribution and migration of sardine
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Figure 4. Schematic migration routes of the sardine in the Sea of Okhotsk. Left: Northward migration during June to
September. Area with latticework lines near the Kunashiri Strait shows a main ground during June to July and
area with parallel lines show fishing grounds during August to September, in addition to main grounds illustrated
by latticework lines. Right: Southward migration during October to November. Area with parallel lines show fish-
ing grounds from September to October, in addition to main grounds illustrated by latticework lines.
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