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Variability in Batch Fecundity of Japanese Anchovy
in Yamaguchi Waters, the Sea of Japan

Chifumi Imai*' and Kazuaki Kajitori**

Batch fecundity was estimated for the Japanese anchovy in Yamaguchi waters, the Sea of
Japan by analyzing ovarian egg diameter frequency distributions in 1988, 1989, 1991, and
1995. The gonad index (GI=(BW-GW),SL*x10*) increased from April to June and then
decreased after July. The total number of yolked eggs in an ovary (NT) was evaluated using
the gravimetric method. The relative value of total number of eggs (NTR=NT,/SL*X10%)
was at a low level of about 10000-20000 in 1988 and 1989. The NTR was at its highest level
in 1991 from 14000 to 42000. The NTR then dropped to a medium level of 14000-20000 in 1995.
The mean diameter of the large egg group (MDL) decreased from April to July with the
increased sea surface temperature (SST) in each year, but was at a low level in 1991. Batch
fecundity (BF) was estimated by the number of large egg groups taken from ovaries which
have an MDL greater than the value of a decreasing function of SST at three days before
sampling date. The relative batch fecundity (BFR=BF SL*%10°) increased from April to
June, but decreased after July in each year. The BFR was at a low level of 1100-5100 in 1988
and 1989, and at a high of 3800-9200 in 1995. In 1991, the BFR was at the medium level of
1700-6400 in spite of the high NTR because the proportion of the large egg group was low.
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Fig. 1. Seasonal change trends of mean sea surface
temperature (SS7, “C) observed at 14 stations
in Yamaguchi waters in the Sea of Japan, in
1988, 1989, 1991, and 1995,
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Table 1. Mean of SL, BW, CF, and GI in female and male anchovy samples
from Yamaguchi waters in the Sea of Japan

1-1 (1988)
Date Sex N Nf{ SL{em) BW(g) GW(g) CF GI
28 Apr. Female 24 22 9.3 10.0 0.30 12.0 3.6
Male 28 - 8.9 8.5 0.19 11.8 2.7
20 May Female 21 19 12.3 21.9 0.97 11.2 5.2
Male 23 - 12.3 21.5 1.00 111 5.5
8 June Female 5 5 12.5 23.0 1.30 11.0 6.7
Male 26 - 11.9 204 1.20 11.3 7.1
8 July Female 43 0 9.1 8.4 0.26 10.6 3.3
Male 33 - 8.9 .7 0.22 10.4 3.0
3 Aug. TFemale 16 0 10.3 12.9 0.54 11.1 48
Male 14 - 9.7 11,5 0.45 11.7 4.6
29 Aug. Female 10 0 9.1 8.5 0.15 11.1 2.0
Male 43 - 8.6 7.2 0.04 11.0 0.5
7 Sep. Female 8 0 10.0 11.2 0.18 111 1.9
Male 15 - 9.7 10.3 0.05 113 0.5
1 Nov. Female 36 12 9.0 9.5 0.22 124 2.9
Male 28 - 8.7 8.4 0.18 12.2 2.6

* N; is the sample size for the analysis of ovarian egg diameter frequency distributions.

1-2 (1989)
Date Sex N Ny SL{cm) BW() GW(g) CF GI
30 Apr. Female 23 23 9.1 9.0 0.32 11.5 4.2
Male 36 - 8.7 7.8 0.24 11.5 3.7
16 May Female 15 15 10.7 16.0 0.81 12.1 6.4
Male 21 - 9.6 11.7 0.54 12.7 6.1
19 May Female 21 0 10.1 13.2 0.68 12.2 6.6
Male 31 - 9.8 11.5 0.51 11.7 5.1
2 June Female 18 18 10.3 13.9 0.711 12.0 6.4
Male 30 - 9.6 11.4 0.63 12.0 6.9
18 June Female 23 23 9.4 10.3 0.36 11.8 4.3
Male 29 - 9.3 9.9 0.33 11.9 4.1
23 June Female 12 0 10.2 12.9 0.51 117 48
Male 42 - 10.2 13.2 0.66 11.7 59
10 July Female 20 0 9.8 11.0 0.39 11.0 4,0
Male 10 - 9.8 10.0 0.32 10.8 3.5
20 July Female 24 0 9.9 10.5 0.32 10.4 3.2
Male 23 - 9.7 9.9 0.24 10.5 2.6
28 Aug. Female 17 0 9.9 11.9 0.39 11.7 3.9
Male 21 - 10.1 12.8 0.42 12.1 4.0
22 Sep. Female a1 0 8.9 9.0 0.21 12.3 2.8
Male 19 - 8.8 8.7 0.24 12.5 3.6
27 Oct.  Female 16 0 10.7 15.6 0.47 12.2 3.8

Male 9 - 10.5 14.8 0.23 12.6 2.0
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1-3 (1991)
Date Sex Ny SL{em) BW(g) GW(g) CF GI
24 Apr. Temale 31 21 12.9 26.2 1.57 11.2 6.9
Male 1 - 10.9 10.2 0.06 7.8 0.5
29 Apr. Female 24 20 12.5 22.3 1.28 10.5 6.2
Male 29 - 12.7 21.5 1.27 10.2 6.3
8 May Female 17 14 13.0 26.8 1.70 115 7.8
Male 33 - 12.4 23.3 1.79 11.4 9.4
13 May Female 25 23 11.2 16.6 0.64 114 4.4
Male 30 - 11.9 19.5 0.49 11.2 2.8
4 June TFemale 53 21 12.8 24.4 1.60 10.9 7.5
Male 5 - 13.0 25.3 1.80 10.5 8.1
11 June Female 50 28 12.0 19.5 1.12 10.5 6.6
Male 16 - 10.7 13.1 0.36 10.3 2.6
26 June Female 38 24 12.3 19.9 1.04 10.2 5.6
Male 28 - 12.0 19.6 0.96 10.8 5.5
2 July Female 29 27 10.9 15,0 0.41 10.9 3.0
Male 25 - 11.1 15.1 0.29 10.4 2.3
10 July Female 30 19 10.0 115 0.46 10.6 45
Male 46 - 9.9 113 0.51 10.7 4.8
13 Sep. Female 2 0 9.9 11.9 0.51 11.2 0.5
Male 88 - 7.9 6.5 0.01 12.8 0.1
6 Oct. Female 36 13 8.9 8.6 0.27 117 39
Male 45 - 8.5 7.5 0.24 11.8 3.9
1—4 (1995)
Date Sex Ni  SLlem) BW{(g) GW(g) CF GI
28 Apr. Female 53 15 11.3 15.3 0.27 10.3 1.8
Male 58 - 10.8 13.8 0.27 10.5 2.0
8 May, TFemale 62 15 12.3 23.1 1.60 11.3 7.9
Male 38 - 11.6 18.7 1,14 10.9 7.0
6 June Female 27 0 12.7 241 1.24 10.8 5.6
Male 28 - 12,6 23.8 1.84 10.7 9.2
7 June Female 34 15 12.2 20.4 1.14 10.2 5.8
Male 20 - 12.0 19.2 1.22 10.2 7.1
16 June Female 49 0 10.9 12.6 0.48 9.3 3.1
Male ! - 10.4 11.0 0.59 9.2 5.2
T July Female 45 19 11.2 13.8 0.47 9.5 3.3
Male 37 - 10.9 13.0 0.44 9.7 3.4
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Fig. 2. Seasonal variability of mean = S.D. (bars) of
the gonad index (GD of female and male
anchovy samples from Yamaguchi waters in
the Sea of Japan.
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waters in the Sea of Japan.
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Table 2. The estimated mean * S.D. of MDL and BFR with 887" and MDL.. data

2—1 (1988)
Date  on (ke N g BFR
% Apr. 152 061 18 077009 11202670
2 May 176 060 16 068004 22601230
§June 201 056 4 064+010  2020+740
I Nov. 2.2 055 10 0592004 20401420
2-2 (1989)
Date 0y a5 N Gy PR
2 Apr. 162 063 17 074005 21401290
16 May 174 061 11 072006  4630=1960
2 June 190 058 16  0.652004  5080:1400
18 June 198 057 15  0.63+0.04  4120%1320
2-3 (1991)
Date iy MDlLeo oL BFR
2 Apr. 145 06 14 0702004 19401140
29 Apr. 149 065 4 070006 18201480
8 May 156 061 8 0682003  3070=1340
13 May 163 063 7 064£002 27701920
4June 190 058 6 0.63:005 37602680
11 June 200 057 5 0614002  1660%1100
% June 214 054 7 058005 63705310
2July 218 054 9 060+004 27101310
10 July 223 054 3 059001 2380250
60ct. 226 054 3 058004 27001530
24 (1995)
o4 Apr. 156 064 9  071+005 37501510
§ May 165 062 15 073006 51502540
Tdune 187 059 15  0.69+004  9240%1530
TJduy 221 054 18 059+003 46202050
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The estimated mean diameter of fertilized
eggs (DE, mm) was evaluated by
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Table 3. Summary of anchovy BFR data from various areas in Japan

Mean (Range)

Locality in BFR Author (s)
Mutsu Bay (64&1)?)??3120) Usami and Sugiyama”
Sanriku (335583. 28%00) Imai (unpublished)
Boso Peninsula (60%?2200) Hiramoto”

Miura peninsula (340508_%%00) Imai and Tanaka®

v hi 3470 Imai and Kajitori
amagucit (1120-9240) (this paper)

Hydga-Nada (19?3?)?2;903 Takeshita and Aikawa’

* Caluculated by BFR=BF./(0.942X BL)’ x10°
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