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Abundance and Distribution on the Eggs of the Sardine,
Sardinops melanostictus, in the Japan Sea during Spring, 1979-1994

Tsuneo Goto'’

Abstract

Egg abundance of the sardine, Sardinops melanostictus, in the Japan Sea was estimated
in three areas, the west from 131°E (Area S), the east from 135°E (Area N), and between
Areas S and N (Area M), from data from the plankton surveys during March to May, 1979-1994.
There were three peaks in the total egg abundance in this period. The main spawning area and
month of each peak was Area S in March 1980, Area S&M in May 1986, and Area N in May 1993,
which corresponds to the increase, highest and decrease periods of the sardine catch around
Japan, respectively. These data suggest that the main spawning area and month is from Area S
in March to Area M in May in the sardine stock increasing and high level, Area N in May during
the stock decreasing period, indicates that interannual changes both spatially and temporarily
in the main spawning would give clues to predict the trend in the sardine stock fluctuation.

Key words : egg abundance, egg distribution, Sardinops melanostictus, spawning, Japan
Sea
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Fig. 1. Three areas (N, M, S) and 46 subareas (small letters) classified for the estimation of sardine egg
abundance after Fig.16 in Nakal and HatTort (1962). Broken lines indicate the 200 m contours as
well as the boundary between subareas.
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Fig. 2. Interannual fluctuation of sardine egg abundance in the Japan Sea during spring, March to May,
1979-1994.
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Fig. 3. Interannual fluctuations of sardine egg abundance (bars) and ratio (broken line) of the egg
abundance in each area to the total abundance in the three areas N (top), M (middle),
S (bottom). See Fig. 1 on the location of each area.
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Fig. 4. Sardine egg occurrence in April (top) and May (bottom) for 16 years, 1979-1994. Ratios (R) of
the number of years when eggs were collected to the total of 16 years are classified into 5
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Table 1. Ratios of egg abundances in the upper 5 subareas to the total abundance in April and May.
n: the number of subareas where the eggs were collected (total: 46). See Fig. 1 for meaning
of capital (areas) and small (subareas) letters.

April

. S M N )
N T h a b 0 d0 e0 a0 al b0 ol do f0 go o0
1979 12 754 48 10.0 19 40 39
1980 9 798 37 9.7 2.3 2.0 25
1981 10 432 62 256 124 8.0 46
1982 13 266 154 211 196 96 7
1983 14 503 3.7 172 77 16.4 47
1984 4 705 79 163 53 0.0
1985 6 40.0 15 173 87 3.1 0.4
1986 7 457 9.0 230 02 219 03
1987 8 126 105 315 359 5.0 45
1988 10 172 337 16.3 26.7 15 46
1989 9 661 18 138 112 5.4 1.7
1990 15 216 83 68 36.2 235 36
1991 12 26.3 45 193 324 98 77
1992 14 87 54 633 55 48 12.3
1993 16 3.7 205 50 103 890 215
1994 15 71 32.6 189 133 108 173
May

‘e S M - N N
arn T 4 b d0 a0 b0 0 2 do f0 g0 0 jo O
1979 23 86 186 114 104 119 391
1980 12 34.1 89 112 105 225 12.8
1981 17 65 121 386 10.2 88 938
1982 16 210 106 204 86 93 30.1
1983 15 236 101 229 59 19.3 182
1984 8 336 182 149 31.0 11 12
1985 10 58.0 121 192 76 19 12
1986 9 616 40 107 19.7 2. 18
1987 11 29.9 278 7.0 6.8 94 19.1
1988 16 400 130 251 10.0 36 83
1989 11 182 252 262 157 105 92
1990 24 15.0 15.9 168 21.0 106 207
1991 27 14.1 11.9 204 95 133 30.8
1992 29 10.4 109 92 115 985 295
1993 27 95 18.4 199 68 104 350

1994 23 b2 6.2 348 20.5 11.6 21.7
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1996 ; WATANABE et al. 1996, 1997). 19844ELLRE, A FEMAITIRE—EIHIZBVTI D LS
7o BRI ZALATRRO H N2 DIx L, FuMNEERe BARHEHI T, T2 IR0 IR E ki
BALDELTWD, BZS L ZTREHINL 2 EINEARO 525, OO EEIIICHYS T
% EYNE KR A RO THEFOKR EFOF L VIUINTEED - JLERHEER 0 A IS W TR L 72

SARIEAR - ANPESE N EIEIC B B0 A T S RINE. T T A AKEERRERAER, 20.




HARMEBIZBUFB<A 7 U0 EE L 54 — 59 —

R, BT EL, BEMICKFEI LY BR720TE AV LiEREIND., 281987
FEOHAERE  KFFCBITA2WEFEIAMELIDDOREMP LTS 25(FEH 1996 ;
WATANABE et al. 1996), JUMBEBHESIC BT 290 & 8L, 1979ELIEORERETEIRI B
EZFEER L 72 LSRR OMME - AHICL > THESNTWS, 2O ENL, ZOEDHE
BT S OERICE ) SUNEEAEF L720hd Lk, 19894E LIKRESIREIX, JuMiE
BICBWT3HERTY, HRBICBWTIE, 19904 19844ED Sk L THa b4 - 5
AT, L2bEENGITARBILRERTRO SNz, TRLEDZ L0 SENHIAE L 4
SN AHMEMDRIE S, 199041147 & EINBATEDS UMM & HARE & 0B Lg%

5000

4000

3000 |

2000 |

Sardine catch (*1000ton)

1000

Main spawning area
=

PR TR U WA NN NN S SN N SN NN SN S . |

-

-
e}
&2
s 4T
Y
c 3F
‘S
=
79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94
Year

Fig. 5. Interannual fluctuations of the sardine catch around Japan (top: after Statistics and Information
Department 1996), the main spawning area (middle) and month of main spawning (bottom) of
the sardine in the Japan Sea. The main spawning area and month in each year are defined as
the area where the highest egg abundance in March to May was observed, and the month when
the highest egg abundance was observed in the main spawning area, respectively (see Fig.3).
In the main spawning area the letters N, M, and S mean the areas in Fig. 1 .
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