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Fisheries Biology on Halfbeaks, Hyporhamphus sajori
(T. et'S.), in the Western Wakasa Bay, Japan Sea

I Spawning Aspects

Naoki SopajiMa and Hidenosuke Funara

Synopsis

This paper deals with the relationship between drifting seaweeds and spawning of
halfbeaks, Hyporhamphus sajori, in the western part of Wakasa Bay from April 1985 to October
1986. In order to obtain the related informations, a total of 5,197 adults as well as
youngs fished by two-boat seine, set net, beach seine and gill net, and some ten thousands
eggs collected by Maruchi net and a landing net were examined.

Drifting seaweeds were utilized as their spawning seabed. Most of drifting seaweeds
were adhered by halfbeak eggs during the period from May 19 to June 6. However, spawn-
ing behavior of halfbeaks in the coastal seaweed belts could not be observed through the
survey period. According to the degree of egg ripeness on drifting seaweeds. it was
probably that the eggs accompanied by seaweeds were transported from the western part of

Japan Sea to the Wakasa Bay.
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Fig. 1. A map survey area, showing fishing gear operated ().
locality of seaweed beds (mm) and locality where halfbeak
eggs were taken, Station A ([W]) is a point where current
speed and direction were recorded.

Table 1. The specimens used in this study. Parenthesized numerals indicate the
number of specimens sexed.

Number of specimens

Month
‘ Two-boat seine Set net Beach seine Gill net Total

Apr., 1985 170 29 199

May 333 395 317 135 1,180

June 183 172 4 359

July 219 (50) 219 ( 50)

Aug. 58 91 149

Sept. 25 161 186

Oct. 17 132 (65) 149 ( 65)

Nov. 9 (84) 99 (84)

Dec. 59 ( 58) 59 (58)

Jan., 1986 92 6 98

Feb. 229 (144) 5 234 (144)

Mar. 117 117

Apr. 700 (376) 107 (25) 137 (72) 944 (473)

May 737 (626) 30 67 834 (626)

June 45 45

July 11 11

Sept. (200) (200)

Oct. ( 25) ( 25)
3,042(1, 513) 1,021 (75) 909(137) 135 5, 107(1,725)
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Trable 2. Classification of eggs in accordance with embryonic developments.

Immature:

Premature:

Mature:

Spent:

Ovary is slender. Ovarian eggs are very small and opaque. A mode of

ova diameter is 0.1 mm. Maximum ova diameter is 0.6 mm.

Ovary is swollen. Ovarian eggs are enlarged as compared with immature
stage. Attaching filaments attech tightly to the surface of an egg. Two
modes of ova diameter 0.9 mm and 0.l mm are observed. Maximum ova

diameter is 1.3 mm.

Ovary is more swollen than the premature one. Ovarian eggs are enlarged.

Many transparent eggs are observed. The attaching filaments and empty

follicles are clearly observed. Maximum ova diameter is 2.5 mm.

Ovary and ovarian membrane shrink and the color changes slightly into

pale red. Maximum ova diameter is 0.9 mm.
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Fig. 2. Localities of liberations

(A, B and C) and recoveries

(M) of labeled dirifting seaweeds.
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W > ThREL Tnoteh’, GI M0 Ll kinies L&
KIPROBEAERNLHM L 7 V EAIBREE—EOER
RT LI oT, LL, BEIIE E 2 bR 2002
2.0 mm BB Lol GI 100 b F e HE L T
oo TORBIIZEE- Ukt 2V 0 B/NEBXEIR 18
em Thotoo 2O ED, BRI BHEOE/)
G X34 18 em LHEE RN, Z ooffiy, #HsE
=y (B, 1930) oW THEIh T s AkES
WA 8~9cm PEI ST,

Wi, GI oimotyd JEER D% Fig. 412
RUTze GI 20 AT Tl C 0.6mm LT T,
TREIIRRBIORBTH S L2 b ILD, GI 20~60 1
7ob b#Fcr 09mm e—- FAER X h, = ofpft
Gl oMo ThkELS TR T ote, Thobb,
= OIBEOIIEE — FI1X GI 60~100 % 1.2~1.3mm
~, GI 100~140 T3 1.8~20mm ~ & BfT L1,
GI 100 ke s LPpfE=e— ¥ 2.0 mm Fii#Eo0 EHASR
PHBT D X 9o ot Uk « FER (1947) &L
BRI OIIERY L7~18mm THBZ E b, =D
BHINIERIITHB EE2 bR,

LT, 1.2~13mm 1 & F& £ 2 PRI
BEII TR IhBITHD LELbh, “0Xdik
PR BRI B L, SRR T B b o L HERR
hb, ¥ie, GI 100 Ll Eopefhc, PR 1.0 mm #iE
OIPFERLOPBRR IR 2 CHTEALR LD &b,
WEERO = V% | B 2 B EEIRT 5 o Tl
WinkEL bR,

PBEoz énb, GI BIIEOHREEHECBEL,
MEOEMPREYRLTIHEELTER TH S L vk
Bo *iz, GI 60 Dl EoMEEEFIHIEREINCHER I
BIBER RO LD, I X ) B EIRT BT
HL0EEILDORD,

FEERER EPETERERC BT B = ) o B
PESRRS AR BT B o i, Mo £FEIRIER 02k
(Fig. 5) ¥ X O IR0 RAEOHFHEB (Fig. 6) %
T,

HEDIREAE, 1AM LIAD, 5 ARahb 6
AdaC e~ 7&K LIc, Tk, BHREXRIL, 8
BoB10A €0 TRIEERR Lic, BOREEOE
ILEALHECS S L IBIERET, 20— 71325 b~
TRe@ES bR, —7, EfEiEeETs L cEER
BEBEROHBUL, 4 ATH»L 7 ALRE TR LR
foo E, HOMAEGOHBIL, 5 A L&D ABHh
720 FOHEEL 6 B Laites%ie, 7 B A0



Bull. Kyoto Ocea, Fish. Sci., No. 11, 1988

3] ND
[A) [+
S S
? 2

G
pry
o
[=]

T

M J J A S O

A
1985

D' J F'm A M 33
1986

MONTH

Fig. 5. Seasonal variations of gonad index of female and male with standard deviation.
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Table 3. Comparisons of spawning period of the fish showing water temperatures,

Sea area Spawning season

Highest period Authors

Seto Inland Sea late in April-middle in July

(12.5°C, 25-26°C)

Seto Inland Seca carly in May-late in June

Mutsu Bay June - July
(14-15°C*, 20-23°C*)
Straits of Sado April - June

late in April-early in July
(14°C, 23°C)

Western part of
Wakasa Bay

Korea

(12°c, 925°C)

middle in April-middle in August

middle in May-middle in Jume SentA  (1966)

(18°C, 20°C)

May KunNrvukt and Komipe

(1962)

late in June Inasa  (1931)
(16°C*)

Niigata Fisheties Experi-
menal Station (1968)

Present authors

May - June

middle in May-late in June

17°C, 19°C)
May - June Ucnmina (1930)
(16°C, 20°C)

* Temperatures cited from Mutsu Bay Agricultural Fishery Laboratory in Aomori Prefecture, 1965,
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Table 4. Liberations and recoveries of labeled drifting seaweeds in 1986
(See Fig. 2 for explanation of locality).

Localiy Py andtme  Number  Duy and i
A June 4 14:00 194 June 5 8:00-10:00 Angling
B May 19 11:15 8 May 21 11:00 Two-boat seine
May 19 11:30-12:20 56 May 21 11:00 Two-boat seine
June 5 4:00 Angling

Table 5. Mean number of a mass of egg in 1986.

Mean number of eggs

Number of mass

from one mass Range examined Day sampled
391 122- 724 8 June 18
668 122-1, 897 9 June 19
1,676 114-6, 654 5 June 24
2,434 1, 607-3, 095 3 June 25
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Fig. 8. Seasonal variations of sex ratio (2/2+3). Circles,
triangles, squares and double-circle indicate the sex
ratio of the fish caught by beach seine, set net, two-
boat seine and gill net, respectively. Solid and open
marks indicate that the sex ratio is 1 : 1 and not so at
59 significance level, respectively. One-asterisk indicates
the young smaller than 18 cm FL, while two-asterisk the
adult caught offshore by two-boat seine.
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Table 6. Sex ratio (£/2+4 &) of the fish caught during daytime and at
nighttime on seaweeds growing on the goast in Aso Inland Sea.

Fishing time Female Male Sex Ratio (£/2+8)
Day 5 95 0.05*
Night 22 25 0.45

* Sex ratio is not 1:1 at 5% significance level
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