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Spawning Habit of Flying Fish, Cypselurus hiraii,

in the Southwestern Sea of Japan

Mitsuhisa Kawano*, Osamu ABE**, Kazuyuki TESHIMA * ** and Setsuhisa HIyAMA*

Abstract

The gonadosomatic index (GSI) of flying fish Cypselurus hiraii were examined from specimens
taken by set net and drift gill net fisheries in coastal waters off Yamaguchi Prefecture, southwest part
of the Sea of Japan in early summer from 1991 to 1993 to know the spawning habit. The GSI of both
males and females declined after mid-July and all samples examined were spent in August, indicating
that the spawning season was between late May to July. To clear the diel migrations in relation to the
spawning behavior, drift gill nets were operated at four hour intervals on June 26, 1993. The females
with ovulated ovaries increased markedly in catches at 19:00-20:00, thereafter those with partly spent
ovaries increased at 23:00-00:00. This indicates the most active spawning at 20:00-23:00. The sex ratio re-
markably biased toward males in spawning areas in the early morning, suggesting that females soon
move offshores while males remain there, after spawning.
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Table 1. Collection record of the flying fish Cypselurus hiraii used to study the diel changes in the maturity

condition and sex ratio in coastal waters off Yamaguchi Prefecture in the early morning (from 4: 00 to

6:00) or daytime (from 10:00 to 15:00).

Sampling Fishing Fishing Fishing N. of N. of
date gear ground time specimens females
June 7, 1991 Set net Fukawa Bay Early morning - 50 10
June 15, 1991 Set net Fukawa Bay Early morning 50 4
June 29, 1991 Set net Fukawa Bay Early morning 50 13
July 11, 1991 Set net Fukawa Bay Early morning : 50 12
June 2, 1992 Drift gill net Inshore waters Early morning 99 7
June 8, 1992 Drift gill net Inshore waters Early morning 100 28
June 18, 1992 Drift gill net Offshore waters Daytime 100 83
July 3,1992 Drift gill net Offshore waters Daytime 100 73
July 6, 1992 Set net Fukawa Bay Early morning 60 24
July 15, 1992 Set net Fukawa Bay Early morning 131 37
May 26,1993  Drift gill net Offshore waters Daytime 86 54
May 28, 1993 Set net Fukawa Bay Early morning 98 17
June 11,1993  Drift gill net Offshore waters Daytime 30 19
June 4,1993  Drift gill net Inshore waters Early morning 102 8
June 11, 1993 Drift gill net Inshore waters Early morning 100
June 16, 1993 Drift gill net Offshore waters Daytime 99 75
July 17,1993 Set net Fukawa Bay Early morning 102 6
Aug. 9,1993  Set net Fukawa Bay Early morning 99 7
- Aug. 25,1993  Set net Fukawa Bay Early morning 12 0
Total 1518 478
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Fig. 1. Map showing sampling area of the flying fish Cypselurus hiraii in coastal waters off

Yamaguchi Prefecture from June 1991 to August 1993. Star symbols and dotted regions
show the fishing grounds of set nets and drift gill nets, respectively. Drift gill nets were op-
erated offshore waters (depths of 50-80m) in daytime or inshore waters (depths of 10~30m)
in the early morning. The striped regions show sampling areas using drift gill nets at four

hour intervals on June 26, 1993.
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Fig. 2. Seasonal changes of means of gonadosomatic index (GSD in the flying fish Cypselurus
hiraii collected in coastal waters off Yamaguchi Prefecture during 1991 to 1993. Open and
solid circles, and squares show samples by drift gill nets inshore and offshore waters, and by
set nets. Vertical bars show standard deviations.
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Fig. 3. Seasonal changes in the frequency of females and maturity of ovaries of the flying fish
Cypselurus hiraii collected in coastal waters off Yamaguchi Prefecture during 1991 to 1993.

Symbols are defined in Fig. 2.
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Fig. 4. Diel changes in the frequency of females and
number of the flying fish Cypselurus hiraii caught
with drift gill nets in coastal waters off
Yamaguchi Prefecture on June 26, 1993. Open cir-
cles and solid circles show inshore waters and off-
shore waters, respectively. Solid regions and open
regions show the number of females and males, re-
spectively.

Z0, BHRAICREL 0SS, HHERETE
BBEN Ehbh -7 (Fig. 3) £/, 1BRM
BREORERTIE, BEINO Y — 7oz iz 1
1Th-th, THERE I 4~ 8B i bR
EZLLETL, -7 (Fig. 4. BERK
LI~16HF T A 4 T i il o IR B 0 75 hs el o apE
BHX0ZFLIS WA, 19~20 1 IliE DTN E
<7D, 53~ 8 kU2~ 0 tElloRER
BoFBHROBERKIVE W & (Fig. ) »H
LT oz, TNO DR, D, BEINICHES Mo
HITEREL B EEZON, THRMUTOEBD & #
EENB. (1) MEFEME Pl TN AR & &,
(2) ZHEL O EREESREED» BB L,
BB AR L, (3) ENEIEEC» ICERE
P OBET B, (4) HEMOEINC &b TEER
b & LTHAEL, (5) ZhlIS o BRE o i ios
M ORETHEL D BAC S 8 %, (6) HE
SIS EEIR 24 2B L 7o 1h, B8 CEEINEICHE £

Female Maie
20} r “ i
O,

LT ¢ | 6F 0b 08 b ob b
Ob—r T T ——r b T T T T
oor TOEMMNannm

_ > [

—~ 1 7z
§50'_ 7 X ; Inshore
T f /
& | %
1
z | 707 i
ool 110K A L L Z
1]
E
5T OO nnnnm
N Z
;-,'50: 7z L Offshore
) Z A

ot B8 RUNRNRRE-N7

3 7 11 15 19 23 3 7 11 15 19 23

I O I I | [ ]

4 8 12 18 20 O 4 8 12 18 20 0

Time

Fig. 5. Diel changes in the gonadosomatic index (GSI)
and maturity of gonads of the flying fish
Cypselurus hiraii caught with drift gill nets in
coastal waters off Yamaguchi Prefecture on June
26, 1993. Open circles and solid circles show the
GSIin the inshore waters and offshore waters, re-
spectively. Vertical bars show standard devia-
tions. In female, open regions, striped regions and
solid regions show developing, ovulated and
partly spent phases, respectively. In male, open
regions and striped regions show mature and run-
ning phases, respectively.
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