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Number of Eggs of Japanese Anchovy Produced

per Female per Year Estimated by a Rearing Experiment

Kameji TakAo, Tatsu KissipA and Kazuo UEDA

Since 1978 the Nansei Regional Fisheries Research Laboratory has estimated the abundance of
adult anchovy (Engraulis japonica (HOUTTUYN)), based on the egg census, in addition to the
analysis of catch and effort statistics (TAkxa0o 1980). The average number of eggs spawned per
female is indispensable for conversion of the abundance of eggs in the sea to number of the
adult anchovy that produced them. Attempt was made to determine the number of ovarian
ova. The long-lasting spawning activities over nine months in the Seto Inland Sea makes it
difficult to obtain the number of spawned eggs per female based on merely the counts of ovarian
ova. Furthermore the number of eggs in the ovary were found differing from area to area
within the distribution range of the species.

The authors have commenced rearing experiments of adult anchovy in an outdoor tank of
2x2x3m to determine actual number of spawned eggs. Fish of 0-age group that hatched in
the autumn 1980 were brought to the tank on 23 June 1981, and then kept until October 1982,

The fish spawned continuously from late July to early November 1981 and again discharged
eggs since April 1982. The death rate stayed at low-level below 0.02% per day except 15 to 18
August 1981 when over-feeding caused mass mortality of 11 to 65%. Nevertheless, the fish
actively discharged eggs even on 17, 18 August just in the disastrous decrease in number.

During the period of three months since late July, the average eggs production per day per
female varied from one to 1, 031, and the accumulated counts reach 15, 400 eggs. A detailed
observation were conducted from 19:00 on 17 August to 06:00 on 18 August. The counts for
every one-hours were less than ten egegs discharged on the preceeding day before 22:00 and
increased since then, having reach a peak of 1, 500 newly spawned eggs at 23:00. After midnight
the eggs decreased in number, having dropped to 40 at 04:00 and about 300 at 05:00 and 06:00.
The data indicate that the anchovy discharge eggs most actively at 22:00 to the midnight.

The long-lasting spawning of the same school in the tank confirms that a single fish spawns

more than one batch of a year, even if the activity of reproduction varies remarkably from
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season to season. The anchovy eggs collected by plankton nets are found most abundant in
June in the nearby spawning grounds of the Hiroshima Bay. Thus the accumulated count of
15, 400 eggs per female obtained from the rearing experiment that started on 23 June is definitely
an underestimate of the average fecundity of the species. Taking the seasonal change of egg
abundance in the sea and the duration of the rearing experiment into account, the authors

propose that a female anchovy produces about 21, 000 eggs per year.
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Fig. 1 Rearing tank of anchovy and apparatus for egg coliection
(after Takao and KisHipa 1981).

A: Inlet of sea water B: Filter net
C: Syphones for surface egg collection
D: Bgg collection nets E: Control pipe for water level

EEX R 5 7oh, 8 AL7TH198EH 5 8 A18H 6 BF ¥ THEBEBM AT - 7. T OBR T2 208
252 B E T30, FALUETE DO L IR TR B SRR L, ok
B IRE (1958) & & %,

EBRARC BT 5 EIREZ 20 TRIBIFIR BB K EARBRE V2K LTI HREOR
b 2R AT

1. RA¥ER
Table 1SRN EIRZBIA L7 ASIH2 50 BKE, 1BYSyBEE 4B EARK

_3__



B - M- LH

Table 1 The records spawning in the captivity for anchovy from July 31 to
November 2, 1981.
| Water Food Number Estimated Number Average
Date temp. at per of number of of eggs egg counts
0900 fish adults female collected per female
(c) (g) (ay) (by) (Gi=b;1/a;)

July 31 23.8 4,10 293 124 3, 256 26
Aug. 1 22.5 2,05 ” ” 11, 459 92
2 — 3.75 ” ” 3,383 27
3 23.2 4. 10 ” ” 3,373 27
4 23.6 4,12 291 4 8, 660 70
5 22.5 ” ” ” 8, 180 66
6 22.7 ” ” ” 2, 835 23
7 22,1 3.79 290 ” 8,944 72
8 22.7 3.81 289 123 15, 150 123
9 . 23.2 ” ” ” 15, 900 129
10 22.8 3.82 288 ” 5, 350 44
11 22.5 ” ” ” 13, 830 112
12 22,4 ” ” ” 15, 400 125
13 22,9 ” ” ” 8, 400 68
14 — ” ” ” 15, 026 122
15 23.1 3.85 286 122 13, 800 113
16 — 4. 66 236 106 6, 875 65
17 23.9 1. 68 208 95 6, 875 72
18 24. 2 0 73 30 29, 901 997
19 24. 4 0 65 ” 26, 260 875
20 24.5 1. 56 64 ” 11, 050 368
21 24.3 2.38 63 ” 11, 800 393
22 24.5 3.22 62 29 4, 365 151
23 — 2.42 ” ” 2,105 73
24 23.7 3.22 ” ” 2,105 73
25 24.3 2. 42 " ” 24,700 852
26 24.4 2.10 ” 4 20, 000 690
27 23.7 1.61 ” ” 25, 950 895
28 23.2 4 ” ” 29, 910 1031
29 23.6 ” ” ” 16, 080 555
30 — ” ” ” 8, 040 277
31 24.1 ” ” ” 8, 040 277
Sep. 1 24.6 ” ” ” 7,020 242
2 24.5 ” ” 4 4, 288 148
3 24, 2 ” ” » 4,736 163
4 24,7 ” 4 4 2,752 95
5 23.4 ” ” ” 7, 800 269
6 — ” ” ” 4, 048 140
7 | 23.4 ” ” ” 4,048 140
8 | 23.7 ” ” " 9, 308 321
9 ; 23.8 ” ” ” 5, 920 204
10 23.2 1. 94 ” ” 3, 801 131
11 22.9 1.61 ” ” 3, 360 116
12 22,7 ” ” ” 4,160 143
13 — 2.26 ” ” 864 30
14 22.7 ” ” 4 864 30
5 — — ” ” 2,928 101
16 l 22,0 2. 42 ” ” 2,928 101
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(continued)
Water Food Number Estimated Number Average
Date temp. at per [o) number of of eggs egg counts
0900 fish adults female collected per female
c) (8) (a1) (by) (G =bjn/ay)

Sep. 17 22.1 2.26 62 29 2,544 88
18 22.3 » ” ” 6, 762 233
19 22.4 ” ” ” 5, 092 176
20 — ” ” ” 876 30
21 22.7 ” ” ” 876 30
22 22.7 3.23 ” 4 3, 857 133
23 — — ” ” 2,591 89
24 22.9 2. 26 4 ” 2,591 89
25 23.0 2.10 ” ” 344 12
26 23.0 2.26 ” % 1,976 68
27 — — ” ” 2, 840 .98
28 22. 4 2.30 61 ” 2, 840 98
29 21.7 ” 4 ” 4, 864 168
30 21.6 ” 7 ” 1, 690 58
Oct. 1 22.1 1.64 ” ” 1,632 56
2 22,1 ” ” ” 5,872 203
3 21.9 2.30 4 4 3,918 135
4 — — ” ” 3,475 120
5 21.7 1. 64 ” ” 3,475 120
6 21.4 ” 4 ” 3,146 109
7 21.7 ” ” ” 1,739 60
8 21.4 ” ” ” 4,149 143
9 21.5 ” 4 ” 4, 845 167
10 21.4 ” ” ” 239 8
11 — ” # ” 628 22
12 20.9 ” ” 4 628 22
13 20.8 4 ” 4 15 1
14 20.9 4 ” ” 1, 442 50
15 20.5 ” 4 ” 7,192 248
16 20.6 4 ” ” 6,125 211
17 20.5 ” ” ” 2, 562 88
18 — — 4 ” 1, 454 50
19 21.0 1. 64 ” ” 1, 454 50
20 20. 4 ” ” ” 1, 941 67
21 20.3 ” 4 ” 2,758 95
22 20.7 1. 67 60 ” 2,722 94
23 19.8 ” ” ” 2,255 78
24 19.4 ” ” ” 887 31
25 — — ” ” 793 27
26 18.8 1. 67 ” ” 793 27
27 18.9 1.33 4 4 36 1
28 17.0 ” ” ” 243 8
29 19. 4 1. 67 ” ” 9,125 315
30 18.2 7 ” ” 1,930 67
31 18.5 2.17 ” ” 920 32
Nov. 1 — — ” ” 613 21
2 17.7 2.50 4 ” 613 21
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Fig. 2 Water temperature in the rearing tank and number of collected eggs per female
during June 26 through November 7, 1981.

Closed and open circles denote number of eggs and water temperature, respectively.
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Number of eggs collected

8 Time
Aug. 17 Aug. 18 Date

Fig. 3 Number of eggs collected from surface layer of the
rearing tank at omne-hour interval, 1900 on 17 to
0600 on 18 August 1981.
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Table 2 Number of anchovy eggs collected at 14 stations in the Hiroshima Bay,
April to December, 1981.

Month Apr. May  June July Aug. Sep. Oct.  Now. Dec.
Total number of eggs 0 38 3076 1465 521 435 277 17 0
Egg counts per tow 0 2.7 219,7 104.6 37.2 31.3 19.8 1.2 0
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Fig. 4 Relation of development of anchovy eggs and water temparature
after Hattori (in press).
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