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Maturity and spawning of female Spanish mackerel Scomberomorus niphonius in the Sea of Japan
Kunihiro Fujiwara™, Shouta Satou™, Takashi Tojima and Hideaki Kidokoro™

Maturity and spawning of female Spanish mackerel Scomberomorus niphonius in the Sea of Japan were exam-
ined based on histological observation of the ovaries and an analysis of catches around the spawning season, from
May to July in 2010.

The ovaries of most individuals failed to mature in the Sea of Japan. Just one spwaning fish was identified during
this examination. Also, the number of mature individuals in the Sea of Japan is very limited in the spawning sea-
son. These results suggest that S. niphonius leave the Sea of Japan for spawning, although more than ten years

have passed since a marked increase in catches.
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Table 1 The number (n) of specimens and fork length (FL) range of females of Scomberomorus niphonius
collected from April to July 2010.

April May June July
Prefecture

(FL (cm)) n (FL (cm)) n (FL (cm)) n (FL (cm))
Aomori - 18 (52.6 - 73.6) 5 (504 - 52.1) 6 (53.7 -173.0)

Niigata 12 (60.0 - 65.1) 28 (61.0 - 70.3) 10 (51.0 - 75.6)
Toyama 10 (65.0 - 78.0) 28 (60.5 - 71.5) 1 (68.0 - 68.0) 6 (53.0 - 75.0)
Ishikawa 24 (62.8 - 88.6) 13 (639 - 957) 15 (59.6 - 92.5) 4 (546 - 704)
Fukui 12 (613 - 77.3) 5 (50.0 - 70.8) 16 (61.7 - 70.3) 33 (50.0 - 94.0)
Kyoto 31 (50.0 - 77.8) 14 (509 - 76.4) 33 (50.1 - 78.2) 28 (502 - 85.5)
Hyogo 11 (625 - 74.1) 16 (51.2 - 63.6) 2 (509 - 65.0) 4 (51.1 - 56.5)
Tottori 17 (61.8 - 72.3) 6 (50.0 - 62.9) 9 (526 -732) 28 (50.0 - 65.2)
Yamaguchi 6 (503 - 54.5) 10 (51.0 - 70.8) 12 (503 - 86.6) 30 (515 - 66.1)
Nagasaki - 1 ( 50.1 ) - 26 (526 - 71.8)
Total 123 (50.0 - 88.6) 139 (50.0 - 95.7) 103 (50.1 - 92.5) 165 (50.0 - 94.0)

] MSTATBUE NKPER Gt > 4 — H AWK KPEWIZEFT (Japan Sea National Fisheries Research Institute, Suidocho, Niigata 951-8121, Japan)
#*2 7KPEIT (Ministry of Agriculture, Forestry and Fisheries, Kasumigaseki, chiyoda, Tokyo 100-8907, Japan)
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Fig. 1 Relationship between the fork length and G/ (gonad index) of S. niphonius from April and July 2010.
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Fig. 2 Pictures of tissue sections of ovaries of S. niphonius
at maturity. Bar=500 /zm.

(A) Ovary in a 67.8 cm FL female caught off Kyoto pref.
in May 2010.

(B) Ovary containing degenerative eggs from a 62.9 cm
FL female caught off Tottori pref. in May 2010.

(C) Ovary at the vitellogenic phase of a 62.7 cm FL
female caught off Fukui pref. in June 2010.

(D) Ovary at the vitellogenic phase containing degenera-
tive eggs from a 65.4 cm FL female caught off Niigata
pref. in June 2010.

(E) Ovary at involution of a 69.1 cm FL female caught off
Kyoto pref. in July 2010.

(F) Ovary in the immature phase of a 69.0 cm FL female
caught off Aomori pref. in July 2010.

PN=oocyte at the peri-nucleolus stage. YV=oocyte at the
yolk vesicle stage. YG=oocyte at the yolk globule
stage. DE=degenerative egg.
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Table 2 The number of individuals and frequency at each maturity phase from May to July 2010.

. June
Maturity phase May Tse15th T6th30m July
Development 0 00%) 0 ( 00 %) 1 ( 63 %) 1 ( 53 %)
Development containing degenerative eggs 1 ( 38%) 7 (333 %) 4 (250 %) 1 ( 53 %)
Vitellogenic 4 ( 154%) 3 (143 %) 1 ( 63 %) 0 ( 00 %)
Vitellogenic containing degenerative eggs 21 ( 808%) 9 (429 %) 3 (188 %) 0 ( 00 %)
Mature 0 00%) 0 ( 00 %) 0 ( 00 %) 0 ( 00 %)
Involution 0 ( 00%) 2 ( 95%) 5 (313%) 11 (579 %)
Immature 0 (C 00%) 0 ( 00 %) 2 (125 %) 6 ( 31.6 %)
Total 26 ( 100.0 % ) 21 (100.0 %) 16 (100.0 %) 19 (100.0 %)
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Fig. 3 Pictures of post-ovulatory follicle of ovaries, at the
vitellogenic phase, of a 65.4 cm FL female caught off
Niigata Pref. in June, 2010. Bar=100 1#m. POF=post-
ovulatory follicle.

B, 1991), AMTHELZAARBOY T OGN
A~6FIIZMTTERL, GI4LLEOEIKRNSABL U6
HIZBXE60 cmPl E T < B L AL (Fig.D). 20
FEFL, B - | (AR, 1993) SRR E
G5, 2007) TR TLMEREFAKTH> 2. Gl 4
PLEOfEERIE, DNEL DR AR BIE TIL YN %S C
Holz. TIIEEE OEEKIISH BLU6HRTHICHIA
HENEN - ENS, HRBIZHHET 2T T o0
FEUNT 2 nl etk D b HIREIZ6 H A Td - 7= LR
IND. 6HITHITINRHEERNEE SN Z &1T,
HER SN IR S TH D 2 L2 HFFT2HD
EEAD. ZOINFHMER DI IIHEIN R I A
L (Fig3), TORHINOIIEIEEINS N DIIEE
F%Tdo7z (FH, &=H, 1998), Z 0 & D7 fEk
1%, FH, 2 (1998) DfEfEic kUL, 1HMNII
PEIRU 7= mIgEE N %, Dl Z &ns, HARMIZH
WTHRIZ6H TAHEIMNITON TS EEZ 5N
%, LML, ENEFKHC, MEINHAOF BTN
FOTHUERIZE EE =2 ENS, HARMBIZHBY
SEINAITIIEEICDRNT EHRBRI NS,

H A T ORI SR I N6 H BXUZFDRITH
DSHIT, TFE) P ISR DK DL <ITIdHRTT

ZPEIRSHERR S Nz 7z, BRTEMEIND B 5 ERI,
ZTNNEWEEREZ D bGHImWEARH > /=, Ih
502 &E, HAREOY T IHETIE, MR —IRICHE
DHDDIFDEAEEEIA BIFL S B FET) ITETBHE
TIGRIT LAY B 2 EMNH D, ZTOHE & W ATRENE
MBI EEZRBLTWDS, BH (1992) &, h¥ 7T
FA T T, EIIOERAKIRIT TIIINERN TS >
THHINB L UEINIfTON BN > & &R, &
TR EPEINTIIAKIE N B ELE L THRETHD Z &
EHESR U=, FHE (1989) 13, WEANIEICBT 5T
J Do EEEEFN, T < BRI BV CRESRRE
MBI B2 5 72 2 &2 DV, EEKIED1I~2CD
LM IE TR Lz, £/, FH (1990) X, Y
7T DREYNCHE U - R EKEZ19~20C & L, K@K
BOALEMNEINE — 7 AN EEE LT E L.
INSOHEANSIE, TT T DIIDRERIADKIRIZ
B9 250 E LT, HimIRE S 7= R Ic R EK
EAEKIRERD ZENMRETHD EREIND, —
77, R (1990) TRINZEIND 72D OiEKIE19~
20CIERT 2561, HOEETHIIAARNET
HHALNDZENHSNTRY, IIOEEEIITITK
BN DOEESH D EB b5, EXNS5 (2008) 13,
BREORBREMICB IS NY 7 FA T TR, H#ER
HED(R TS EINIIHNCZEBEL TnWb EE R, £z,
HIARRAEDSIN IO HIEIN 2B ER 2T 2 &AL N
TW3 (Hunter and Macewicz, 1985). HAWE TH Y
5 DN D AL AAE £ 72 W ORI, PEIRTT
B LKIRG M OFEMRBRPEAD L <I3BIREL
YHRLEA & DBHS K O H AR REICB T 25N S HE
W 72 BHERBE IC D W TGS 20N 5 5,

X E60 cmPA EOEAEFHICDONWT, SH DRI
IR BREIN S HER S N6 A BXUFDEKDTH
DZFNDOLRIILT BB ELVS 9 TH>o7z. TOMEIZ,
MR & L THB O, BB IO A T O TId7R 0,
1L, ®WHgELUIY A XBETIISHICHBUT DR
MELSHIZRS 2 &3k <, KOBIZEHELTD
Sl & FABICRWEIC RS EBbn b, FHER R,
B X E60 cmbA O MEEEIHIATICIE H AT < 5
I DM, Z0FEAEFEIMZEICREZHELTL

Table 3 The mean, standard deviation (SD), minimum and maximum of the Gonad Index (G/) at each maturity

phase from May to June 2010.

Maturity phase n o — -
Mean SD Minimum Maximum

Development 3 0.90 0.69 0.47 1.69
Development containing degenerative eggs 13 1.84 1.11 0.51 3.89
Vitellogenic 7 3.85 1.50 1.97 7.00
Vitellogenic containing degenerative eggs 33 6.43 2.75 2.57 11.84
Mature 0 - - - -
Involution 18 0.83 0.22 0.56 1.34
Immature 8 0.53 0.10 0.41 0.68
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