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Time of Day of Spawning in Japanese Spanish
Mackerel in the Seto Inland Sea

Tatsu KisHpa

The time of day of spawning in Japanese Spanish mackerel Scomberomorus niphonius was investigated.
Three investigations were made in the Seto Inland Sea during 1987 and 1989. Relative intensity of
spawning at each hour of the day was determined by the number of eggs in early molura and younger
stages collected by two plankton nets.

The highest peak of spawning appeared within four hours before and after sunset, and the second
peak was observed at or shortly after sunrise. The highest peak occurred at 15:00, 18:00-20: 00,
and 22:00-23:00, respectively. The surface water temperature when the highest peak occurred
ranged between 19 and 20°C, though it fluctuated widely during afternoon and night. It is concluded,
therefore, that the fluctuation in time of spawning may be caused by the diurnal fluctuation of surface
water temperature.
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Fig. 1. Location of stations for the observation of spawning time. A; June 25-26, 1987. B; May
26-27, 1988 and May 31-June 1, 1989.
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Table 1. Elapsed time (hours) after spawning for each developmental stage in different water temperatures
observed by Kamiya (1922) and estimated from formula (3) (see text) and Kamiya (1922).

observed estimated
15.5°C 17.2°C 18.5°C 19.5°C
Stage after 26-27 May 31 May-1 June 25-26 June
Kamiya (1922) 1988 1989 1987
no germ disc — 0 0 0
germ disc 1 0.8 0.7 0.7
2 cells 2.2 1.8 1.6 1.4
4 cells 3 2.5 2.2 2.0
8 cells 3.7 31 2.7 2.4
16 cells 4 3.3 2.9 2.6
early morula 5 4.2 3.6 3.3

Table 2. Number of eggs sampled on 25-26 June 1987 classified by developmental stage. Percentages to
the total number sampled are shown in parentheses.

stage
No. time collected . total
sampled time germ  disc 2 4 8 16 early morula over
(min.) _ + cells morula blastula

1 10:43 10* — — — — — — 3 1 7 11
27 9 (64)

2 14:05 32 — _ = = —_ = — — 1 1
(100)

3 17:17 45 —_ — — — — —_ _ —_ 4 4
(100)

4 20:20 30 — — — — 4 2 — — 2 8
(50) (25 (25)

5 23:15 40 — —_ — — — — 1 — 1 2
(50) 50)

6 2:05 30 — — — — 1 — — 2 9 12
8) a7n (75)

7 5:30 58 — — — - — — — — 4 4
(100)

8 8:15 42 —_— — — —_ — — — —_ 10 10
(100)

* Hauled at velocity of two knots.
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Table 3. Number of eggs sampled on 26-27 May 1988 classified by developmental stage.
the total number sampled are shown in the parentheses.

Percentages to

) stage
No- satrlnrgfed CO“Umm(teed germ disc 2 4 8 16 early over total perifol.'ne‘
(min.) _ 4 cells morula morula blastula (X 100)
1 13:42 64 - - = = = = — 9 13 22 8.4
(41) (59)
2 16:03 113 — 7 e — 1 27 35 20.5
(20) &) 77
3  19:00 137 —_ —_- = = 2 5 7 5 86 105 13.8
2 O ] ) (82)
4 22:00 173 e 1 2 6 1 55 65 8.2
@ @ ) 2) (85)
5 1:00 173 — 2 1 1 6 2 1 16 100 129 15.2
@ o GO 6 @ 0)) (12) (78)
6 4:00 173 1 5 1 3 — 9 2 1 51 73 40.6
om o O @ (12) 3 @ (70)
7 7:00 170 — 2 59 3 10 2 14 19 183 292 29.0
“m e O @ @O (5) ) (63)
8§ 10:00 173 1 2 —_ = - = — 2 89 95 16.7
0 @ 2) 94)
Table 4. Number of eggs sampled on 31 May and 1 June 1989 classified by developmental stage. Per-
centages to the total number sampled are shown in the parentheses.
stage
N satrlnnéfed cog;c;ed germ disc 2 4 8 16 early over total peI}Ofn3
(min.) _ + cells morula morula blastula (x100)
1 14:05 118 —_ = = = = = 1 3 54 54 3.5
2 ®) 93)
2 16:59 168 —_ = - = = = — — 8 8 1.8
(100)
3  19:58 173 —_ = = = 2 — — 7 120 129 4.8
V] 6)] (93)
4  23:00 174 2 6 26 3 2 4 4 14 91 152 9.3
“»m @ an @ @O @ (&) © 60)
5 1:58 170 — 1 —_ 4 9 62 66 18 83 243 13.2
(] 2 @ @ @n M (34
6 5:00 175 _ - = = = = — — 23 23 3.1
(100)
7 7:55 167 - - - 4 5 2 6 6 51 74 41
® @O G 8 8) 69)
8 10:29 148 — — —_— — — — — — 41 41 4.1
(100)
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Fig. 2. The diurnal patterns of spawning of Japanese Spanish mackerel. Arrows
indicate the time between sunset and sunrise.
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Fig. 3. Diurnal changes of water temperature at the surface (upper panel) and at the depth of
five meters (lower panel) on the observed day. The first and second spawning peaks
were indicated by arrows and figures. 4; 1987, (O; 1988, @; 1989.
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