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Changes in the reproductive traits of the Pacific stock of chub mackerel
Scomber japonicus and their effects on the population dynamics

Chikako WATANABE

The Pacific stock of chub mackerel Scomber japonicus has declined in abundance since the 1970s and its recruitment
has become more variable. A marked increase in length-at-age and a decline in age-at-maturity coincidentally occurred
with the population decline. The peak spawning period shifted from April to May/June and became less concentrated to
the peak period. In addition to decline in abundance, dominance of young adults of age 2 and 3 in the spawning may
have deteriorated the spawning potential of the Pacific stock of chub mackerel.
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RIZHTF 530007 b v DL EOEAKEED LD L, 1990 4K
WIDIZIZ 107 b VTS &9 L7z (JE%IEA, 2008, Fig.
1). BIHRBEAUE L & 5 72 1990 4RI, 1992 4%
T, 1996 4F-ARHE 2004 -1 2 & WL AN O 17AE YR
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Figure 1. Total and spawning biomass of the Pacific stock of
chub mackerel Scomber japonicus estimated by virtual popu-
lation analysis (VPA, after Watanabe et al., 2008).
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Figure 2. Recruitment and spawning per recruitment of the Pa-
cific stock of chub mackerel Scomber japonicus (after
Watanabe et al., 2008). Strong year-classes occurred in 1992,
1996, 2004 and 2007 in recent year.
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2. YHNKEERBOEFEROBE

7 YN HEF N A PE L L RIEEIN T B 5. —REIRIIIC
BRI L, 22D JEIHED B LI % (JEE8, 1970
BE). KAEMBT IREXE (LT, HIZKEET5)
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WTE, BRICFEL RS,
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ACER — BRI DRI /3 L, FKICIEM T3 5. 1k
L2RBDE S IIHB -SRI AFTICLEED, 2
O L 3 AL L EING N T hEd 5 (JEEIF
7, 2008).
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%h@ﬁﬁ@ﬁﬁ%&%ioﬁ O =ik D KR % i
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N2 L o THRBEAIFE Th - 72720 RIC K VigE

——Age0 -—o-Age2 —a—Age3
350

500 (‘\/\W
250

1970 1975 1980 1985 1990 1995 2000 2005
Year

Mean length at age (mm)

Figure 3. Changes in mean fork length at age-0, -1, and -2 dur-
ing 1970-2007 (revised after Watanabe and Yatsu, 2004).
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Figure 4. Interannual variability in the length at 50% maturity

(closed symbols) and age at 50% maturity (open symbols)
(revised after Watanabe and Yatsu, 2006).
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Figure 5. Interannual variability in the proportion of mature fe-
males of chub mackerel at ages 1-3 between 1970 and 2007
(revised after Watanabe and Yatsu, 2006).
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% Z LM T &7 (Watanabe and Yatsu, 2006). Ffii, A&,
PEIIS O KRS IEDOBfRA, EHEITEDOBEGRBZhETh
B b N7z, BEINGARIEIEARA & IEOBFRRAL R,
FRC LR O RAEIENOFEREB» > 72 L b, FEI
B I B E KR O AL (I3 FTREVE 23R &
7z, BEOWBHBBEOF MR A2 A% &, BRI IE345%
BRI T, 56 S HEINCEF G LT, [KAKHE D
BRI 23t & 250 1990 FACLIRE , PEUNB R
X2 DAY G722 ThL, PR AE L < Hiln
D & DI 572Z &b h 572 (Watanabe and Yatsu,
2006) .

50% KRR FEln &2 TR B2, (RERWR I L1k
A & KRR D IR A PR NERH 5. KA T
& 5 0E2OHWHEE AN TR K2 Z L BPHFETH S
2%, AR ORI S INREBER T — 2 3R h T 5,
% @ 7= ¥ Watanabe and Yatsu (2006) Ti3, {B{A&R O 45
MR EAER (R ER AR e, LFKGET %)
EHOWTHRAMAKRTH 20 G2 2 HW L. EELZ
1996-1999 4F- & TOIIYE A ik FAHICBIZR L, KG=3 Ol
PR TUE TN ] LU D I BB & R DR 2 EIE A B s
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BRELHD AP IS HEAT U 22 PBEUN O IS IS B CTUE, KG=3 D
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TiE, 1) KG3DMAD > B, ST 2 HkD 50
3 TITHEIN A AE Z 7R & R E A LT L & 5 WEE
Yhd 5, 2) KGIE & RABREOBIRHEIZ K > TELT
ZUHEMENH D, HKEDORENDH D, 1) 12DV TUILEIN
HoOWIM B KOO F — 2 2@ ED BN L TH S
FRENLTEZLEZOLNDLY, 2) IZDVWTIESHE
T— A EEMLU TR T 2083 H 5.

P ED X523 R PFEERTFHC B W TE, BEOK
PS> TRENRFZ D, 2ORBERMET L7722 & H
B & » 1278 - 7z, Watanabe and Yatsu (2004, 2006) Ti,
TIN5 DEALIZBIE AT L OCBRBEOZIZIE U 22 a ¥
BIBEE W U7z, — 0~ SN AEER I O B R 2 )
FENZDWTid, BAEERYESBERE, v P HED®

W KU~ A U Sardinops melanostictus BIRO B %%
5 ZENME I TS (Yatsu et al., 2005) (4, &
WHEIER 5722 L KDV EDEELLNTED
(FEBIFE A, 2008) , ASALHR) 2 LIS E 234 C 72 vl REME
EHRETE RV, ARE TR L RKERHKEUETED 2L 2
FEMNISE TH %5, ELNIDE TH 2 24 5121,
WEZE P DIE - 22ROl 7 — 2 BRBETH % H
(Barot et al., 2004) , T — & BMEKRPNZEE G X T\ b
DX 1995 HELIE T H D f#HTICIZIRA 2 5 5. LD £
TIRFT S ATREPRRGT 5 & L 812, FliT — 2 DFNAES
BOMIET A ENEETH 5.
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JCELAT i 2 PE DI FRE D IR D ZALIZ PRy, FEERDRE
YNZIZED &S LB 595 h. KERAIZE
V& — 3 U 7= OIHEAF 7 — % X — 2 (Oozeki et al., 2007)
25, YNEINO ABIFEIN R ORIEZEL E A B L, I
2200 KK LA ETH - 72 19705 5 1981 - F T, I
HBOY - 213 %%ELT4ATHY, 4 HOREINE DT
TRPEINE D SEILL & T (Fig. 6). 19884 LIRRIE
PiA 28 HICHBIL , FEIIEO Y —2135-6 H LN
7o FE2 1y AOEINSE D FERREINEO SH#EIL EE 59
B3 o7z, MARMERNS, 4 AICE PRI L
T2, AKKMEINZ Z D & 5 Al 5 h b s
B2 hA% (Fig.6). &k, TITRLE
PEINE X~ Y NP & 3 YN Scomber australasicus Y] % [X.
MU THWAEOD, BEBEOZNE OIS, S AT, HVE
PEIN R DR I~ DRI E O HERL & K L T % &
ZTEKWN,

FEBIE 2 (2004) 13BIFDBEIRDLA & FEYNHIE D 21k
ZDOWTHREI LTS, FHE (1969) DHEHEIZHE W,
KG 7 5 7% 12 PEYNET I - RN % 0 2 PEUN I & U CRE
PO R X ORRELEAL 272, 1970F-R0%, PEIRIIE
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Figure 6. Proportion (%) of monthly egg production in annual egg production of scombers (Scomber japonicus and

Scomber australasicus) during 1970-2007.
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Figure 7. Daily changes of mean gonad index (KG=gonad weight/length®) of fish samples in the period of low (2003
and 2004) and high (1971 and 1978) abundance. Dashed lines, solid lines and dotted lines show the tendencies of
KG changes for the fish more than 35 cm FL, between 30 cm FL and 35 cm FL, and less than 30 cm FL, respec-

tively.
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32IC 72 E 2 55 (Watanabe and Yatsu, 2006) .
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