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Study on the fisheries biology of lizardfishes, Saurida umeyoshii in the
East China Sea and Saurida elongata in Tsushima/Korea Strait

Takeshi SAKAT

Abstract : The lizardfishes Squrida spp. are commercially important to the Japanese trawl-
fisheries, and are utilized as surimi or fish cakes “kamaboko” in Japan due to its high meat
yield, and high gel forming ability.

In recent years, stock levels of lizardfish have been low in the East China Sea similar to
other demersal fishes. The Japanese large pair trawl fishery catch per unit effort of lizard-
fish in the East China Sea in 2006 was 9 % of that in 1982, and the landing of lizardfish from
Japanese large trawl in the East China Sea decreased from 8585 metric tons in 1982 to 23
metric tons in 2006. Similarly, in the Tsushima/Korea Strait the landing of lizardfish from
the Japanese offshore trawl also decreased by about 30 % between 1973 and 2006. Lizard-
fishes are commercially important to the Japanese trawl fisheries, assessment of lizardfish
stocks and establishment of fishery management guidelines are urgently needed. The pur-
pose of the present study is to update information on the biological characteristics, for for-
mulating management proposals on the fishery in the East China Sea and Tsushima/Korea
Strait.

1. To reveal the age and growth of the lizardfish, Saurida umeyoshii specimens collected
from the East China Sea during the period from April 1998 to April 2000 were studied
using polished thin sections of otolith. A total of 1052 individuals, ranging in size be-
tween 118 and 454mm fork length, were examined. The frequency of the appearance of
the translucent band on the outer margin of the otolith and monthly changes in margin-
al growth increments indicated that ring marks (outer edge of translucent zone) were
formed once a year between December and March. The von Bertalanffy growth curves
were expressed as

Males : FL, = 421.7 [1—exp {—0.162 (t +1.24)}], 1 <t<8)
Females : FL, = 489.4 [1-exp {—0.160 (t+0.95)], (1 <t=<10).

2. Sexual maturity, annual reproductive cycle, and batch fecundity of the lizardfish, Sau-
rida umeyoshii, were examined in specimens collected from the East China Sea between
April 1998 and April 2000. The minimum FL at sexual maturity was 180 mm in males
and 228 mm in females. Females with mature and spawning stage ovaries were collected
between April and December, majorly between June and September when the mean go-
nadosomatic index was also high. This indicates that the spawning season extends from
April and December, mainly from June and September. In the spawning stage ovary,
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postovulatory follicles continued to degenerate and disappear until the most advanced
oocytes attained the migratory nucleus and mature stage, suggesting that this species is
a multiple spawner. Time course sampling showed that final oocyte maturation occurred
during the daytime and subsequent ovulation occurred in the evening. Batch fecundity
(BF) in females with mature oocytes was related to FL (mm):

BF = 1.70x 10"*FL**® (278 < FL < 421).

. To reveal the age and growth of the lizardfish, Saurida elongata, specimens collected
from Tsushima/Korea Strait during the period from May 1999 to June 2001 were stud-
ied using polished thin sections of otolith. A total of 695 individuals, ranging in size be-
tween 189 and 478mmFL, were examined. The frequency of the appearance of the trans-
lucent band on the outer margin of the otolith and monthly changes in marginal growth
increments indicated that ring marks (outer edge of translucent zone) were formed
once a yvear between November and February. The von Bertalanffy growth curves were
expressed as

Males : FL, = 422.3 [ 1—exp {-0.202 (t +1.30)}], (1 =t =<10)

Females : FL, =512.6 [ 1—exp { —0.157 (t + 145)} ], (I <t<1l).
Our findings indicate that scale method is inadequate for age determination of lizardfish
and it is necessary to reexamine the age and growth of Japanese lizardfish studied using
scales.

. Sexual maturity, annual reproductive cycle, and batch fecundity of the lizardfish, Sau-
rida elongata, were examined in specimens collected from the Tsushima/Korea Strait
between May 1999 and May 2002. The minimum FL at sexual maturity was 235 mm in
males and 249 mm in females, and these were larger than Saurida umeyoshii. Females
with spawning stage ovaries were collected between May and August, when the mean
gonadosomatic index was also high. This indicates that the spawning season extends
from May and August. In the spawning stage ovary, postovulatory follicles continued to
degenerate and disappear until the most advanced oocytes attained the migratory nucle-
us and mature stage, suggesting that this species is a multiple spawner. Batch fecundity
(BF) in females with mature oocytes was related to FL (mm):

BF = 0.00161FL**® (261 < FL < 445).
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BT BEIRREKREMZA L, KEOKMAIN»S
BERRBENMRAT HHRAEL OB T, 1,000H
R HBEFERLTWS (KE S, 2002). L2 L,
JEREOREENSEL Y, EF, BIOEAHIIBWT
BFREAEAL L TE 72 (Y, 1998). ¥ T iE
EMH & ¥ B LR R AR SE X 1960 1X3005 k¥
Loz s L T Bsmaik L, 19704 AHT
FAT200 P U REOHREL kol 1980FEWEE TLIX
5 132005 b Y RREDWEN D o 72 E LT L,
EFEOREEIIRT I Thb, WHED, »OTER
Vo, B, EEO—EE RRREHRICRA TV
A, AR TR E A L O Bl g A  EESG TH %o
Ry HgEQERATRZ, BAR, BE PEZEOER
LD RAMCE s TEVWREEICS S ENTEY,
BIEOBFREZHLBEMTHEEZZONT VA,
YTl L URIERC B TE, BRSO #EY)
REB RO AANLETH Y, JHLEEEREL

CEIREIEAOR D APRBHEE IR TWS (H
1, 1998),

W FifE, Bipb XU EBERIESICII7 =
vV, LY, suxry, "AFIZY, AThA AT
IVESHEOTYEMERL, FIKRMHERECHRE
Bh, SOBEERE LCHASRTYS (LHS,
2007) ZVHIFMOREF I HFBIEL, -
TR D ENE RSO TR & % 57280 (K,
1976), BEZEERTREE L THbLAL TS, LA L
RS, BIFBICBTAUHEREEEICL Y
FHIRE R L, 19824E 12138585 Y TH o7 d DA,
20064E 121 DT H23 b VICEUR L, FEE (2758
&) O VHEHEMEETO CPUE IZ19824E Ik B L #
2 kg/ WTHo72d D%, 200681213 2kg/ WHIRE
IR U 7ze E72, B MG LT 5 0H B ik 1
i, BEEREOBIE SRR BRI ORISR AR
LTiAL, KEL00 muTH O EIEANL A5 I
ERoTVBY, TOEHETITLNTNSE2E)HRE
MWEREMEETL Z VEOKGTRA L, 20065
DIV EFMEFTOKGTEE, 19765FOKGTED
BLFI% EhoTWb, ZDD, IAHAHMIZD
WCHEFOBIKLB L EEI B KDBNT WD,

INSOEFEROTIRILEE & EFHITE, il ERE,
ReEk, REFR, Sm, ¥, WM EREAE, ERNZ
EYIBRPARTRTH L. TEBFHIIRS L,
TV ITAEEEE C (B - A%, 1955 ; Hayashi
et al., 1960 ; .7 - 1L, 1963), NEFLBATHE
VHBEABEOPTRESVOWMEETHY, BYH
FEBUTEBICG 2 2B EIREVD (ZRL,
1984), BEEAERENICD, ZVEICHET 2 EWEN
BIEROBEBEIBEETHLEEZ LN,

POCEYFHBTHREINLI T VEOE X B
FWEL AT ATy Thotz (FH - AR
1955) 4%, #rH ikl E AR, IS AT BRI~
PWHRLTETWAZ LIZfE, DRERHEREICBNY
T, B e X0 T Ao uny OBER
PEL hoTwad (UES, 2007 LALLFD,
70XV OWTEP DTV ERFRIENTHW S
LD, EREYENEREBRFI LA P07,
F72 ATV TR BB A TR R
HBEIZL->TELEICEEINTEY, RS0 v E
OFTHEERTH ) 200, BEFTTITHIA D
Fry LREE LTHLNTB Y BiREYEN 2 1EHR
BARLTW, 8512, mVEICHT MR, 4
HoRECIA, BEECRTIERZPEOFERSED
MELHL-D, BEZOFHOILIDLL 0,

Fo, BN AYBERFPEEINTHBED T
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WEBER D% { oBFEIZOVWT, BRBOMWAIZ
S LEZ ONHEYFEN, EEFHEHEHS
o Twad RN - I, 1999), DATHERFiHE
WKroTHlEshs =2y, #F9F, YarsF,
F7F, w4 BLUFSA T, BEOBAICEN
Y OEEHESE L, REEEIHD LT b
(K, 1980). 7929, F 7 F CIIREREO KT
RSN (ERE 1974 ZRB S, 1975), —FF %
4 T FEERFEO/NMERE SN TS (Oki and
Tabeta, 1998). 478, HEIFICHE L THAEWENEAL
HWEI-TBY, 7=xv (IUHES, 1965 IWH,
1968), ¥ oF (ZR6, 1975 KiE - EE. 1978),
ThTIA (il ZEH, 1997), 7 <Y I N
¥ (W5 - £5M, 1998), ¥4 4 (Oki and Tabeta,
1998), v A<+ A4 V4 (Buoy 5, 1998), #F
o4 (I, 19715 & - £330, 1995) T, M
OEL, RABRBEEDNEE, RBSERHOET,
HIRBED LA, IRERCHEMNEoMNESEL < OB
EPWEEINTCVD, 70TV, FPHIFZVEIZION
THINHOBALPHES NS0, Eifh, HE W
B, EINEOEYERET =) VT DI EHYE
THBD, TOzDHIy, EWIEHROIEEN MR O
UDVBHETH 5B,

CO XN, EEFHE o TREEKE (D
T5EMEROEEIELT L2 LFDE» LML
ThEY, ZOLRBRORIINENE, BEOEMICLS
WEER &, BEMNLERICEIZ2D0, ZO0OFER)
BELTWwWAEEZZLNTWS (Rijnsdorp, 1993),

WEAERICHELTE, —&IC, BEREX LT3
EHEBRBENE SN, FOREREERRI LI
A5 TWwWA (Rijnsdorp, 1993). L 7z4%- TEM
R A RET A8 R ), REGERIIET
bo FIRBTIIEAEAND T ANF—FEIKEL
%, BREORN, MEOHKREOBEENRELNS
(Heino and Kaitala, 1999) . BEEATICEIEZ O X
I BRAHEVEHIC X 5 ARRE S TORBICE S & E 2
LENTwh,

— K EENRERILIVEUANLHRETH 5, HE,
WL B2 EH OB EL e ERBI L
TWAH I ENERHEINTWE, —#IIC, FBTZA R
55 L HHAORWEIETFINERICED, BHEE
JIE¥E KT % (Jorgensen ef al., 2007). &\ EIKE
Lo TIHEADEEATEHROIE ORRNERISE
ZAHTENRANTEHEERE» G- TEBY (Reznick
et al, 1990), FRATHLRBEE/ALZTCEIH
O RVEMRRIEEOEIREI s TSk
HHH 5 A & % o 72 (Olsen ef al., 2004; Yoneda and

Wright, 2004; Jorgensen et al., 2007) HIEIZ L T
Vo AKERBERNELE RS L BEEIZSIEIC
Wb bBEMNERETR-TEY, BEEIBRKSN
THEROEF IR 2D EZ 2 5N T w5 (Olsen
et al., 2004) o FENEENEEICS 2 HEZHL
P A, M, AWERE BREOEHE I
B ERTHIEPRLETHDL, FELIIVSTA
% ¥ EEMSEE Ly, EEEOREIZL
NRFIZDIZo TEWREERPT 5N TE AL
DWTIERFEICD 2o TEBEFNE, FHEI 2SN TE
THBY, FLENGICLELRBIBFER EWERLE
BIZEMIN TV 5,

WY RSB TR, S0 XD nEYEEOZAL
E, INETEECHBEERICLZ DEEZLNT
BY, BEFNZEEIERINTHERVSY, EY i
DEHEFISEZ o TWAEROERNZZIIE, &
EFHEOELIERT 23D TH LT HREIEZ S
No, ) voEYEtoRENEL R, I
ZALOERZRET 5 121%, LD X 5 ICEH, B
FOREMEERE EREICIUE, BRI LI EPLETH
5o

G, WYFHIIBWT, ERNZEREHEONH
ARFEEL, XHICEENLECLRTLILI R L
NVICED B2, BEFENARECOBE ST T
B & EWEROEZ S ) 7RG ORI R
Thbo TDLIH %, 5HO—EOEBR IR
OFPEE LT, AWETIE, LI FEE/OZVBL
OSSP HHIERE N 1 77 2V 120 WT, 4EHh, B, A,
TEIRICBT B0 %, E O TEONET L&D THE
AMCHLPCL72DOTH S,

TLVEOFEICOVWT

BAEBRLERICOAT 572V B Saurida 1213
WL OB DGEENRESTFLET B 0 CTHEIE
BB~ v Saurida undosquamis (Richardson,
1848), 7 = TV Saurida tumbil (Bloch, 1795), &
#1772 Saurida elongata (Temminck and Schlegel,
1846) O3HENRGHETHEINTE L (BRE,
1955), INHBRHAMPFEHELCBY, B
BEgE 2 BRENEHICZLYCELD Y (HTH,
1988), HELZBENZETHLIZLMEbLLTHEE
MWEEBREPRIRZVWETHORTE A, LiL
BHH G, AEOBEFN, BEEFNLRIIFRICLD,
fwrvE bASIVELTHY bRz DD %D
12, FNFZDCTHETIY L) R& 5 4 7O
EPETE S NBEHEN L OO EEN L ERE T D
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NTWwWb,

ek, AEOEEMFZ T Y EE3NTERLD
DIIE, DABPHEIEL L 2BIFETHI LS
BAordiorz (IUH - MA, 1979, 1UH, 1986).
D2 ODEEEINZIET A VA L5 (Yamaoka et
al., 1989) %, HFEELSELERIKERIC & D0
(B, 1997) 12Xy, BLVORBENERERD S
ZEDPHEI NS, —FEhE T VDT LN
T Wiz Saurida undosquamis (34 — A F 5 ) 7TED
EAZD EICEBRINTEY, BAPERLEEO W
HWwbv Ly & MRBERPRESENREL o Tz
B, LY EZOIVIZHTIIDLREZZICELT
LAMEERREE o T/ (WES, 1992 ; LM,
1993 5 2000) 6

Inoue and Nakabo (2006) & T 7L 5 2D w T
SEFEWLERLITV, X VTR Saurida
undosquamis D ) =5 & L THbNTWIz Saurida
macrolepis (Tanaka, 1917) %, Z7 0oz v IiZid#H2
TR L U TR L Saurida umeyoshii (Inoue and
Nakabo, 2006) #HTHIZ L & L7ze REIFETIEIN
[ZHEVy, 100m DLEIC o4 LS LS B e mylhsh
W, Ho THLBREHIEFRITE, TLETFEHVLD
ZxxyY, 100m BRSO L, BELEGICHEELRE
BEF % D BRESEREYF A DR OV E L
TR o7z

B &, Saurida microlepis (Wu and Wang, 1931)
X M ATV Saurida elongata DY ) = hEINTE
72A%, AHE (1971) @& M ATy O EREE R
BBBORLL 2007 V—T%HD, ZThbok
BOEEONEBTV—TEEEEYIC, K&EwT
W—TRBAFFEIVCGHFETAIEEHL2II L,
ZOBROBREFNEEOHKE, WHL (1992) &8
#% Saurida elongata (N B4 TV) L LTOELT
T, %HBE% Saurida microlepis (27 Hh A4 b Hh 7T
V) ETAROPRETHEE LTz, —F, BIZFHHF
FOIFPABICINORHEL LTRHTE 2RI
BonTBLHY (FHES, 1996), bhFr=vEawy
AA MAFZY ZROMSEE LTH) OFEY»E
LV HIZIZFEMEIERINTYWE, LELE
Mo, MAFZvEaAYAL NSV BELL
WS TRE SN ERCERORENEE CRERE
BPHH I ERHEBEIRBBEENTHNAZLIZLY, &
RIS U CHUY o 72 AN H 4 & HIBT L 7o
Z 2 CARPZETIE, ILWHE (2000) 2fEvy, AIFREEHS9
~65, HHEFHS6~61 GBHEDSY) Obox MHiIrTy
Saurida elongata, MHRRBEE64~T70, BHEEH61~67
(HE63~64) ODdDEAINA P ALY Saurida

microlepis & LTI Y o7z,

7 I VDD T Saurida tumbil BEFEZE LTH
TONTWP, ThEFHETH L EBiEHs R,
#iE Saurida wanieso (Shindo and Yamada, 1972) &
EllE &N/,

FRoEFERLOTZVEICR ¥y
Saurida gracilis (Quoy and Gaimard, 1824), wFw
I~ ¥ 9LV Saurida nebulosa (Valenciennes, 1849)
#ARS, 1995), 2V F LV Saurida micropectoralis
(Shindo and Yamada, 1972) (EE 5, 2002) @ 3%
bEENDID, Thbidms Wl MNEOREE
FERGMABELTEY, BENLZFFR SN TV,

F1E RUFBEIJOIVOEREEE
B M

7RIV EENNE L OCIINBEY S BEBICESE
B IKERI00~200 m O FEMF DS REICAE BT 5
IYRET, oV EE FRICERED B0 FR
ELTHEEN T2 (IUHS, 2007) 728, BART
WEEZBERFR: LT FEbhTwb, AFIZE
VIO IV EEFOFTERLBEALSHF LT
o FLAE, DIVHIR BB O WD EeMig L 3 IR
LT&7-2 &Ik, DEERRTHEEIN ST VED
HFTORBOEGIEHEML TS (ILHAS, 2007).

EYF#TOsan 3 EICUHEREREICL -
THESIN TV, DHEEROZ YRR, 1982
FEIZIE8,585 + ¥ TH o /245, 20064E 121 HF 423 b
VICHR LT, FAUWERERE (ZF9R
&) O VEHWETTO CPUE IZ1982FEICl3 B & 7
23 kg/ M TH o 7275, 2006512132 kg/ FREE~ &3
WL T De LR E LUTEJE B o 35 A e il i 0
BIZPORL, F& L TBlICOFTA IR =
IV DBERBRL L —HTHLEELOND
A, BBEEC I 28WEEBENKECEELTNS
EEZOLND GFAE - IR, 2007).

FTF vuyF, NE, IFHIVEE HLAHE
%, DEERCHEESNLZEAEO S bELOMAEN
KHPEEEZAMIH B EFE I, £THEKETH S,
IVEHSFERT, BPEOBEZEIEDE LW
BEHLT, KL LTERREBIIEY, REHROE
B2 FRANCRE LT 203 ELENC & 58y
HEBEESLETD 5, BREHICIL, El HE
BLEL, BEDN, S, [, SHAEBRS, EANnAE
WEMRAARTRTH B, TVHEIZHE L TOSEEN
ZEELSHEL, AMEIIKEEEECTHLICLEDLS
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T, BIEAEYFRNEROBRIZI LB TV,
ABETWE, EIFH@EES QY OBBEOMLEH
B OB ERE L AER KEICHTAE
RAE Y SRR % E O S S TR S
L, BT a2 % BHE L,

M EFE

19984F 4 20 ©20004F 4 B 12 T LIV A Al
ko THFETHRESN, BIFDS L ITERICK
BFan-suos v BIW, 1 -8H2 - 521 - 522
I, %1 -85 2 BaEAL, @, REASAL, Rt
MO B THE SN 7 o E11,052ME k% H v
72 (Table 1 : Fig. 1),

feEfd, ARk, BAE (FL), #KE, Wi
brEEE (BW), ZEBREROWNEEZT- 2%, F
B R¥R) BHHL, 70% =4 /- VTREL,
BIEE, AENERE BTl mm B TR L 72,
FZEEOWELCODVWTE, BETEFY I VERG%
Av, REBLIUTNEREEES] g B4, AHEEE
BE0.] g BACHIE Lz ML TEERE Hw, &
B WEBEEERICLEBRERZ] o B THE
L7,

FEPELE LT, Ha, # AT PHEICBEL
Fo& T A, HE, REAM ST L 28I L o Tl
DIEHARIP R > TH Y, IWdl b AR THERIZE
ELTIERBETH B &M L7z F 2RI B VT,

REE BB SN b 00, BICKRIVEM ThLHEER
DEHARHE T, FMEREDIRT A AoMafEs
b3, HARD PRETH - 720 HAlE, 20
F F TRBOLEORREESHEE TR 2o 228, KIR
PFEARZF R LUBR L AR EHEZE S
N7 OO RFRTREATFEHIEE L LTHY,
B, WEETo7.
HREATA FASA LTI RS VBIRICEMEL,
400~1,000% OHFER TE A OBER R SHKI 2 5
FCRIKHEZ WS L7z, B EMAHEBEEL LUk
BB TIORICILR L, BEETTITo72. HADOX
WG O IR WAE AR L IROB N E I 2558 H.
WCHZEENT: (Fig 2)o 078, HER%EBWEWIE
EHEL, BHRoRERR (F) 2»0HAKmHBE T
ODEMOEX*HEALAE R mm), FRALZERET
DEISFERE (r, mm) & LTEROFEAEL D &l
EERITole B, MHAFICEEMEELTCLE -2
R L RO —EAREEHE TS o ZE@R Iz T
W, AEERASE O S IR L .
HHOEREKRERE, FARMESIEHRTTH
LR BRIIHIIRGL &, BakEE (MIR) @ B
ZAL X DHET U7z Bl ERIIKRRUT L Yk,

MIR= (R - Foee) / (P - Fnncct)

o BAREROBRE (mm),

Tpae-ts 73225 2 FHOBERE (mm)

HERT O 5 E B X &K X body proportional
hypothesis (BPH) # (Francis, 1990) % B\ CHESE

Table 1. Monthly number of Saurida umeyoshii examined for each fishery statistical areas by the Fisheries

Agency

Fishery statisticd area by the Fisheries Agency

Year Month 234 235 238 246 249 250 453 462 463 472 474 475 481 484 485 494 496 497 498 505 507 508 511 517 518 527 537 538 Unknown Total

1998 Apr 16
1998  May 41
1998  Jun 78 4 1

1998 Jul
1998 Aug
1998  Sep
1998 Oct
1998 Nov
1999 Jan

™~

1 15

1999  Feb 10 3

1999  Mar 27

1999 Apr 160

1999  May

1999 Jun 1
1999 Jul 6
1999 Aug 2 12 3
1999 Sep 6 3

1999 Oct 43

1999  Nov

1999  Dec

2000 Feb 23

2000 Mar 17

2000 Apr

fov]

Total 93 100 17 16 8 4 6 15 105 3 14 1 41 3

48 64

16 57

18 9 6 116

27 27
16 16

1 24 25

4 4

55 55

28

3 19
27

100

65 65

19 3 121 19 16 181
2 4 1 10 24

17

9

16 59

66 66
48 48

23

17

5 5

46 6 66 18 48 12119 1 18 4 84 16 9 166 1052
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Fig. 1. Geographical distribution of specimens of Saurida
umeyoshit collected in the East China Sea. n: number of fish
examined.

Posterior : M Anterior}

#

Fig. 2. Ring mark reading of otolith from female Saurida
umevyoshii (254 mmFL) with five ring marks. Arrowhead
indicates the ring mark on the outer margin of the
translucent band used for ring radius measurements.
Bar = 1 mm (F, focus; R, otolith radius).
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L7z BPH I 2EMERXERZUTORIZL YK
HHEND,
BEROET R L EAREOBEGI

InFL,=a+blnR (1)
EREREOFERILR E FEREOBGRR
FL,= (r, / R)"FL, (2)

FL.; B0 RXE (mm), FL,  n RO
FHEREZE (mm), b (LFAOES
BPH B CRO LN KERERFOFTERLE:
% & 12 von Bertalanffy DIEREREEF V2 Huv,
AKBOKE & H# T L 72, von Bertalanffy il E3X 0
HEZICEEERIETHY, RATHERETYE T
O & AT o7z EFEIZ1E Kaleida Graph 4.0 (Synergy
Software, USA) % Fwv 7z,

1. EXRERK

HE305MEME, MET4THUE ORI EZBE LR
B/ARTEIIHLS mm, M143 mm, mKBI R
HE382 mm, ME454 mm, FIHRE X FEITHE262.6 mm,
M312.7 mm TH o7z, MHEIC X ) EXRMEIE R
0, HETIE82 % DA BT E220~320 mm, MET
1275 % OEEDE L E260~330 mm Tdh - 72 (Fig.
3o

2. TR
HABRIMEERER 2 o @M 4 ~ 7 AlZidh
BHeEd, 8~9HITIB20 % LLTORBARTH o7z,
ZoBBEL, 11~ 2 A1360 % U LoEETE RS
BERDEHT TH o 72, 3 AICRERLEOEEIX
#30% &7z o7z (Fig. 4)o
BABREOFIZIZHICHRIKT, AzE) T
ERLTCUAPERE L Bolz, $£72, 12~ 3 AOFER
TRIVEOER 2 BRAL L THE LBl kERE, 11
Aok LT LA LTW (Fig 5o T DR
LY, BOREREENZ12~3 B LR SN,

3. EXREELGROMEF
BIRLEAREMEL DITEWHEREDLN
(Fig. 6), #hooBfNTRIck DREN,
H:ImFL=439+08 R
(r*=0.83, n = 222)
M :InFL=432+099mhR
(r*=0.89, n = 536)
MEHEDBRSUCIZEE, R EDICHFEENZED L
7z (ANCOVA, p < 0.01), ZO720, STEEXE
OEHRIZMERER] 4 ORI E H W,

4. FHEEXREBES
BROBBEOMR, HETIRRIER, HTIIRK

300 400 500

Frequency(%)
)
o
N
(o]
(@]

100 200

300 400 500

Fork length (mm)

Fig. 3. Length-frequency distribution for male and
female Saurida umeyoshii sampled from the East China
Sea. n, number of fish examined.
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Fig. 4. Monthly changes in the frequency of appearance of a translucent
band on the outer margin of the otolith of Saurida umeyoshii. n: number of

fish examined.
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Fig. 5. Monthly changes in the mean marginal increment ratio of the
otolith of Saurida umeyoshii (closed circles). Open circles indicate the
mean marginal increment ratio of otoliths without new opaque bands
observed during the period hetween December and February. n:

number of fish examined.

IBRF TRD LNz (Table 2)o 7 0Ly OREIIEE
BHire~oATHAL (28 ABFAYNSH. 20
7e®, FEOENBEHIEREREY (12~3H) &
DLFEREHTHHEEZONS, LidoT, F
WRMERXEZ, BERE, 052 L2EFERHOD
DERHGL, MHENIERRZHE L (Fig. 7). M
HEOEERIRAUT L RSN,

M FL, =4217(1— e SOI66 (4 1238) ) (] < ¢ < 8)

M FL, = 4894 (1— ¢~ 0% (#0980 (1 <t < 10)

5. NEERERELREXROBRE
WA RE L EXROBRIEIUTORTESN
OB BRRITITEBEZNRD LN (Ftest, p <
0.01) (Fig. 8o
M BW=0516x107°FL*®(»%=0.92, » = 305)
i BW=0.358x107° FL*®(»* = 0.97, n = 747)
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Fig. 6. Relationship between fork length and otolith radius for male
and female Saurida umeyoshii.

Table 2. Mean back-calculated fork lengths (FLi, mm) at each ring group for Saurida umeyoshii from the East
China Sea (i, number of ring mark; n, number of fish examined )

Back calculated length
ng group n FL1 FL?_ FL_; FL4 FLs FLG FL7 FLs FLQ FLlo FL11
Male
1 1 93.2
2 6 103.1 1552
3 32 106.5 1544 195.5
4 55 101.5 1520 191.9 2251
5 76 103.1 1514 192.1 225.7 2550
6 30 102.3 1494 192.6 227.5 2564 279.8
7 18 100.6 1430 186.8 216.9 2458 275.5 294.6
8 2 103.5 158.6 199.0 230.4 2669 300.9 321.0 341.3
9 1 105.9 1496 185.9 218.5 258.1 292.9 323.8 341.8 3577
Mean (weighted) 221 102.8 1512 192.2 224.9 2542 279.4 298.5 341.5 3577
Female
1 1 113.5
2 15 102.5 1582
3 64 98.7 1545 200.6
4 122 104.0 163.1 213.0 254.4
5 123 99.9 159.7 212.0 254.9 291.8
6 90 99.0 1564 205.6 248.1 2855 3179
7 54 104.7 1569 202.8 245.0 282.1 319.8 349.5
8 41 103.2 1535 197.3 236.7 274.1 308.8 339.4 368.3
9 12 95.6 1489 195.0 237.0 2706 303.3 335.8 365.8 3921
10 11 97.0 1509 192.9 230.4 2657 294.1 320.9 349.0 3758 3963
11 3 97.0 1494 187.6 217.4 2487 279.9 305.1 327.1 3559 3854 406.1

Mean (weighted) 536 101.2 158.0 206.7 249.3 2844 314.0 341.0 362.8 381.0 393.9 406.1
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Fig. 7. von Bertalanffy growth curve for male
and female Saurida umeyoshii. Circles are the
back-calculated fork length at ring formation.
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Fig. 8. Relationship between body weight and fork length for
male and female Saurida umeyoshii. n: number of fish examined.

£z =

KPR TE 7 vy OBEENERICB T 5 E2HFO
HERI & Bl B OB, S, HAOERIE—
|, 12~3 BT EINE EEZ N, ZD0E
R EREHAEL, MHEOEERTRDOLER 70
IV ORBERE, BT8R MTIOREZY, M
I HARFHIFEL, BELDRBWVWEEZ LN, von
Bertalanffy OB EMR» OHE I N5 HKEHERE
134217 mm, MET489.4 mm TH o7z, MOKED
HCHEL TRV EW)IFHRIIboZVEIC RO
5o ¥, BIEHE,S S, MOFHPKENIRDLZ
EMTRIBE NI,

BEHALHEO< TV BORFE (Table 3) IZBwW
TERIN - REERIEL, HYFBE~TY, 72T
V, MAFTZVCHREE DIC4E (IS, 1949),
WHEKEHO~Ty TH2E M3IE (£4 R
1953 5 BAR, 1977), @R WO~ Y THE 3R, M

45 (4R, 1965), fAKED I 7=y Tl
EDI4AE (BR, 1953) ThHhole FHY T,
HET =LY OFGEMEL HIZ5~6THA)
CHEEESN TS (BHE - AH, 1955), b D5
RIFESEHOMI L7 0y ORRICHRT, JE
WL, BEECEEIEETH S, T IUTIEIERR
HOMEBICL AREREDENTHILELELOND
B, CLAEMBEICHBEHER L0 THS LR
Ehb,

A, EWMEEL L TCOHBOFBEEIIOVWTITE
MBEENBE I > TETwAH (Beamish and
McFarlane, 1983 : Carlander, 1987 ; 1§, 1997). %
B R R EREOHEE L, KREEROBHTIZE W
TRLDEZRLZHEHO1-2THY, HEOFEL LTH
FHE, #SEE ERIRE ERMEEEIEVS
NTwa (BBE5, 1988), 203 HLAHEOFHRIZE
ETIE, FRIZEE LTE, HAR Fa, fiE, 3
ZEESOWMBIHYLONS (EE 1997, Hixf
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Table 3. Growth estimated for Saurida spp. and the methods of age determination

different authors

13

from various localities by

Species Sampling Area Method Sex of fish Estimated fork length attained in mm at each age References
1 3 4 5 9 10 11
S. umeyoshii East China Sea Otolith Male 128 172 209 241 268 291 310 327 Present study
Female 131 184 229 267 300 328 352 372 389 404
S. elongata Tsushima / Korea Strait Ctolith Male 157 205 245 278 304 326 343 358 370 379 Present study
Female 164 214 258 295 326 353 377 39 413 428 440
S. spp East China Sea Scale Unsexed 162 230 293 380 Aikawaet al, 1949
8. elongata Kii Channel, Japan Scale Male 131 199 256 31t Takao, 1953
Female 162 225 282 330
Southwest Japan Scale Unsexed 110 146 190 244 296 348 384 Yokota, 1956
Unsexed 110 160 200 250 300 340 380
S. wanieso East China Sea/ Yellow Sea Scale Male 152 266 362 430 474 Okada and Kyushin, 1955
Female 152 273 378 462 524
East China Sea/ Yellow Sea Scale Male 162 267 339 399 487 Okada and Kyushin, 1955
Female 177 284 364 457 534 522
East China Sea Scale Male 120 223 292 Hamada, 1986
Female 128 259 358 433
8. macrolepis  Kii Channel, Japan Scale Male 106 171 Tatara, 1953
Female 106 195 255
Southwest Japan Scale Unsexed 100 160 210 270 340 400 450 500 Yokota, 1956
Seto Inlard Sea Japan Scale Male 180 230 290 Tatara, 1965
Female 200 250 310
S. undosquamis Arabian Sea Scale Unsexed 161 238 302 350 Budnichenko and Nor, 1978
Taiwan Strait Vertabra Male 140 192 235 271 301 325 345 Leeetal, 1986
Female 127 180 229 272 312 347 380 409 435 459
Northwest shelfof Australia Vertabra Male 122 176 223 264 301 334 363 389 Wen et al., 1987
Female 111 168 218 262 301 336 366 393 417
Southern Taiwan Strait Scale Male 136 195 241 276 303 324 Lee and Yeh, 1989
Female 147 204 256 302 344 382 415 446
8. tumbil Taiwan Strait Scale Male 147 215 293 348 Tung and Lien, 1965
Female 149 239 325 412 475
Arabian Sea Scale Unsexed 176 270 340 391 434 Budnichenko and Nor, 1978
East China Sea Scale Male 157 210 257 300 338 370 Yehetal, 1977
Female 166 220 276 324 366 403 435
Gulf of Tonkin Scale Male 169 216 256 299 334 376 402 Yehetal, 1977
Female 173 225 284 327 373 419 447
Bay of Bengal, India Length frequency Unsexed 254 393 472 517 542 Rao, 1984
Southern East China Sea Length frequency Male 147 180 211 239 264 287 Tzeng et al., 2002
Female 154 191 226 257 28 313 338
Unsexed 123 184 238 285 326 362 394 422
Murbai, India Length frequency Unsexed 313 464 537 572 589 600 Jaiswar et al., 2003

FHIIBWTHEDEL AL —BRNICHW LT & iR
JEHE T 5 (Suzuki and Kimura, 1990 ; & B, 1997) 7%,
W%, BABORE, REFOINVY T ARRITE
B ARG OBFRIL, BEREHIE D BRROEHSE
DIERYH Y, FICHERAIZEWTIREH X 548
DBNEEVPELVEVWIARDH S (Beamish and
McFarlane, 1987), —HEAIZBEEELRY, woltA
ERENTEE SN LFRINEhEZ EidhneE
Z5NTWwW5 (Jones, 1992; %, 1997), TV HHIZD
W3, Lee et al (1986) it Saurida undosquamis ®
B MR e THISREAECE KB L, ERPELRBIE
EBomBE Y @M AERES T A %
Al7ze ShOOEEIZLY, BE RIFEFRLOT
VEHIZBWTIThN 28I L 2 EHTE I EH T8/
I L CWATRMESR DB LB R Do
EREDAHOT LY BOME (Table 3) R 5 &,

Saurida tumbil DFGFIAERAEA O OFERIEEIC &

0D, B FlEE T8 (Tzeng ef al., 2002), ~Nv
HVBELTEEHTS5E (Rao, 1984), 4 Y54 T 6%
(Jaiswar et al., 2003) LHEEINTWE, HxHw
TEEBEETIE, 7Y THTIX 8% (Budnichenko
and Nor, 1978), &8 TIZ 5 (Tung and Lien,
1965), B> FT#HBB IO & vETIETE (Yeh
etal, 1977) T THHML Tw b, —7F, Saurida
undosquamis 12O WTIREEE B CTEREEN 2 &
NAER, 7o ET7HTRS 6% (Budnichenko and
Nor, 1978), BB TIIRE 8 mE R T EMAEIHIE
L, BAETORECIIEBEBREMOBET 7R, HT
10m% (Lee et al., 1986), +—A + 5 U T7IERICE
WTIEHET 8, MTiL9m (Wen et al, 1987) %
ARTEERPBE SN TS, 20 L) ICESEDSNS
BWTHBEDOT LV BOBREDOHEEIZZEA UMD
HEMEHINTED, HRIEETFATVSER
BB 5E, &, TZVEOEAB LI UEBIIBWT
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BEACE U 7o e AR R I Se 2 BB S 5 2 00 T E
AL 5 EERFMEENLETH 5o

EENE, R, B8, MAFICEDL L EERHEHT
(Summerfelt, 1987), FEE OREE, BFEFM<
EEEMFRIIRE2EELTS 2L (BB - EE
1990), BHEHEH W CERZEMEZE T )0,
BEEOBWERZEOERF R TH D, BFEH
WEOBRLEI T AT SN TTb NI ERE
ERREBITIZOWTI, BF0OFR L EFHE L,
BB FECHBT L TW I EPRETHL L EZ
b7z,

EEORA AL S EWEEEOEIIREICD R
LNDHZENRMENTEBY (Jorgensen ef al, 2007),
VIR EARE THE SN AATEII VT Vo
D|EDNDH B, YUursF, FIF, R4, FFA,
FF A, TV T, 19604E A% DR K TR AR A
WAL Twad (K, 1980), F/zr7urF (ERE,
1974), ®7F (ZR5, 1975) TIFEHHEOKE
LD\ SN T WD, —fEI, FLERBEOXRE LIZE
AT HMAEOWIT X HHBBEOYEIHE) bo L
HEN B (Rijnsdorp, 1993), LA>L, 2 [E4F#HE:
OIS, ¥4 A4 (Oki and Tabeta, 1998) & 277
A< FH YA (Buoy &, 1998) TH L E LT
BY, NHEEEMECIIHHOEELHERETH S,
C B 2O AR R O /NLE,  EARE OB R
OB E - T ERIENTVWLHEESDH S,
DF Y, MBEFEATREMA L ERAIT L CE W
BRI REER, AREI VEAEREICIISZ AV
F-HEXITH, HETHRAT 2 EEBEE L FOME
DHEBRBERINENTL o TR THLLELD
N5, ZVEICEHLTY, 7=y CHRAMEFD/NE
IEr@ESNTBY, TREEREOWEICL- T,
L O NBOBETHBEEPRL o720 D EE
ZHNTWa (ILHES, 1965). L2rLZ DA,
KEREBLPRREOWEL DRV, HHHIlFo7/2x
ANF-FEEMTONERTHLLELEZ LN,
KERBOUFBZEDL VWS, REICEREELTY
X ANVE—PREECHRTEINLZ LI RL20,
BMENBRAIENEZONSE, TOXHICHE
AR DBRENTEE & RO B % BIRA RS L 7o
&, BE, ZIEEREOZREEA L, BRI
LTHETBIC 2o CLE) HREEND 5. F72, ol
ABEZEILERI LTL T » 2 EEEEE RO EIE
HNERSTBY, BENGELTHEEZEOBENIH
WICR B ENDHLEEZ LN TS (Olsen et al.,
2004) .

7 a2 DWT S BIREOWEIKIC & o TR
R EN A L3R EZLLN, BETBHLZ
DEREZHOLPITT H72DI134H D s, BRI
B A HHOERP;LETD L,

F2E WYFTEBE/OIVORFAEED
B B

ok o, 7an i, kv EEETH
B EAREENTET (Inoue and Nakabo, 2006),
NFCTHHEZREL TRV TED, ML E
JHCB T A e &0, KEOEYFIEREEZEL]
HMohTWisrol,

YIS BVTIR Y BTy bABOEANE X A
WIBSEEIZ B 5 3N, TOEFREBIIEMICHZ D0
EEZONDH, AMIETICHKIE EEZ NTH BB
Wi BEE LB E LTwah iz, T2y, vy
SEORE UM LICAERT A E T 5 L, HE,
FERIROBBET 2 ZTIC Wb 0L E 2 oMb,
BiL, ZoOMOBREEOEII & o THEMERRTE
RROEFNG & A 450y, RS EP RSN 575,
7 ULV OWT D REBEOELAHEZ » T 2T e
BdH b AEIZOWTLBEORE, EINEICHET
AT WIzD, BEOEREDIBIETE RNV,
LA, REL EOFEIEILL T T EERS
ZzbNb, THIVoBRERR LD, AW
FRFER RO ML TBL I EREETH 5,

BHEFLO Y EORPCE L CdBE, e m
WE (%4 B, 1965) < v QRS LR PNEE
TIVBIOM SV OB WIS, 1953 ¢ i
N, 1961), WRHNEESZVBLIOMN I 5 YO
I (FETE dEXOKENTZERT, 1972), WY Fi#ET =
IV ORI & EIRE (LHE, 1968), Wy T i, #*
W7 =Ty OEIN L IR (FHE - A%, 1955)
BREDHRFH L, LHL, INSOFHRIIRETO
JREOBECEREROEIICEI LD OT, Mk
YR OB Eo B oHEER, BEF O
BIMEHRE LI oW T oORMER R, ZVHEOAENH
HEIZOWTORFRIIRF TS 5,

RETI, HBRFNEHEZCLVINEORAER
EL, ZhIZEISHWTrZ oy OFED B BIHBUIRIT,
BB EB LUy FEIMOHE ZT, 70T
YV OEROFMRPEREAT ) 72D ICLEL R, B
BEICET AR EMICHL M T AT LR HEINE
L7z
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M#E T

1% & MR 19984E 4 A 2> 520004 4 A2 T
WY FilEc#Esni7 oy all 0524 % v 7z
(Table 1; Fig. 1)

i, AfpiRiET, BXE (FL), K&, WK
FrmEa (BW), AHBREROWELTo72. B
B, REMENREZ AT mm BATEHIL 72 &
EROWZICOWTE, BETRTF Y VERRZH
W, KREBLONEREES L] g B, AR ES
Z01g HAL TR L7ze fif R CIXERE AV, RIE,
WIHBrRERB L AR ER Y] g BALCTIHE L
i

Fi U 7o R R AR ERANS 777 & I T
ELTze TR O—HOMEEOINEZ10 % =)V
<) TEE L, IEENE RIS 5 B X R E
EHCIMERDOINEEZ 72 77 YR THEE L7z
R ORI EZ DI L, =% 2 —VThKEX Y
2 ) VER (Technovit 7,100, Kulzer) TEM L7z,
WAEXIZo b—27T25um OBIRWH Z/ERL,
1%MNVA DTV —THtth, LA SRME CHIEE

%47 720 Yamamoto (1956) % Z# 12, REDOIN
DFEBRRE® X5 L (Fig. 9), MZENBIEIcEIw
TYIBE DR & R D 6 JICX 55 L7z,

K FEH (Immature stage: Im) : FR{-H (Perin
- ucleolus stage), JP # Mg M (Yolk vesicle
stage) DIFDOARTHR SN b,

FEH (Developing stage) : #ix b F&3%E L 7290 A3
WL AT (Primary yolk stage) (/INEIod B
A EOFBETICEDLNE) b LI
R (Late yolk stage) (KZE!YRHERASHE
JEERICEDOONE) IZEL TS, ZOM
W2V TiE, JEOBFRWIC L VAT (Early
developing stage : Ed) & #M] (Late developing
stage: Ld) ZXB L7,

BFHEE (Mature stage : M) © ik d F&3E L 72 I H5E
Ja# B (Migratory nucleus stage), L <&
W (Mature stage) (3L TW5,

PEBPHA (Spawning stage : Spa) : IR # LI o v
PRI SRO b,

BASEHEA (Spent stage : Spe) : % OYIHE PN CTIBAT
DIEFE > TWhb,

Fig. 9. Microphotographs of oocytes and postovulatory follicle at different stages
in Saurida umeyoshii. a: perinucleolus stage, b: yolk vesicle stage, ¢: primary yolk
stage, d: late yolk stage, e: early migratory nucleus stage, f: premature stage, g:
mature stage, h: newly formed postovulatory follicle, i: degenerate postovulatory
follicle. Toluidine blue stain. Bar = 200 xz m.
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{AIEH (Resting stage : R) : :BATHE A 0 Ip & w5
W CHE S M B,

AFERRAEE (GSD kR X Yk 7z,

GSI = (AZEfrER / NIEREER) %100

TR 28 DGR, IR DOIBALIC & 2 JIEEH KR
WD HBIC I R A o 720 BIRBEEREDIRHE D FI
B ERRD 720, 10 %AV~ ¥ THEE LI
BOREAPIEE DY H LM S I9150 1 m
PLEDPE, FH500% 120V TIEZ FHI L 72,

RBIXEEPIEDOHEIZIZ 6 ~ 9 FITIRESN-{H
RO RIS 2 F W, HETIZR/NBEPIE B X OVl
BENICEZEORHTRRD SN EEDOHERE B
EORR, METi3sEEll, madis X oo
PHEZ oMo MR L B EOMFRZ KD 72,

IRE [ ) D BH B D B BIRBE O BILETIE, B b L
CIZERMIDIIR Z FHOEADH B, it ETRIEL 72
72 D LA 2 PR RE R 2352 T & - DU R IOR 371k %
iz,

199846 A, %51, 45 2 INMHALTHREE © 74K

19994- 6 ~9 H, #1, 452 REATIRSE @ 9
&

19994FE 6 ~ 7 H, #521, #5221LH AL CTHREE : 551
&

2Ny FREIIEOHERIIERBI 0I0 (WKEE) 4
T 514k (B E278~421 mm) ZH Wi, Zh

100 -

H [e)] [0¢]
o o (=]
1 1 1

Frequency(%)

N
o
L

5DMEEIZONT, 10 %RV~ Y ¥ THE L7-INE
OEAHRTIVBIZ05 g0z WO L, B
REPEER TR % B L 720 RHERLL 72008 S 03
SEROWKII S ERETHEEL, BXEL DMK
K720

1. &FEEEH
1-1. BIEOERZAEFRED AR EHERR

RARHRE LR L ((BXRNRAESER) ok
ML AL, MERMAOARERY 2R, (Fig.
10)o FEEMOINEIT 4 ~11H THBLL 720 MBI 5
DV EIIIDOIIE & F o 2 A E 4 ~12H TRD S
ERIZ6 ~ 9 A CTEWEE T L 2. —77,
PSP EIE 9 A6, RILWOIREIZI10A 226 %
NZENHHEL, 2~3HRETERBEMNTH - 72,
1-2. GSIDARZEI

MEHE D GSI » A JI AL % Fig. 11127R 3. M GSI
X6 ~9 BICHTTIEH 8 iz, 8 HICidmAfEz
RL72e HETIZ 6 ACimAfEZ R L7z,

2. EXRFIBRAE
WEHE D A ZHNRHBE % Fig. 12127RF, HEDfk/h
A LR 13180 mm TdHh o 720 KRBT 72 513 Lk

®im
mEd
mLd
EM
M Spa
m Spe
=R

J FMAMJ J A S OND

Month

Fig. 10. Monthly changes in occurrence of various maturity stages of
ovaries of Saurida umeyoshii in the East China Sea. Only specimens larger
than the minimum size at sexual maturity (FL = 228 mm) were used
for this analysis. Im: immature stage; Ed: early developing stage; Ld: Late
developing stage; M: mature stage; Spa: spawning stage; Spe: spent stage; R:

resting stage



Ly &ALy ORREYF RIS 17

Male

GSI

15

M A M

Female

10 A

—
-n

M A M

J A S O N D

Month

Fig. 11. Monthly changes in the mean gonadosomatic index
(GSI) for male and female Saurida umeyoshii. Bar = SE.

BEEOMHEEZ LA L, BEKE272 mm B ROk
WFETEAL TV, MiTid, BEXE228 mm Ko
AT CRES, FhDEofEideTlRRLTY
Too F/MEHEE D22 F D LETIT E A E ORI
LTz,

3. ORERN & REREERR
3-1. HRERMER
PRIIMIIINIEZ R S E RV HIHEEL TWE, &D

FEIE L 729N IE o BRI LS U7, BREE600~700
um OINFEIERARE & IR BT o0 TR S
HY—7hEl SN (Fig 13.a), KIMTIX, I7
FE600~700um (A BNz — 7 2/NE L), KK
BUCHER & N5 73 BEIREEASRR Y S 7z (Fig. 13.b)o
JREE600~700 um DI THERL S B ¥ —71d, WoKkER
CHERREI Z A ANEANTIZS IS RY
(Fig. 13.c), IRETBRAMOIP & PRIREIENR %2 b D50
EATIEROON R o7z (Fig 13.d)s
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Fig. 12. Maturity by FL-class for male and female Saurida umeyoshii collected

from June to September.

3-2. BIOERAREFEIE

IR O B R BRI B B80T % IRE R Bl D B o0 HL BLIR I
%z Table 4137”0 20~ 4 FETIE, JIRATHRD IFE
BEREOAEAZINE (£ 1908) BIERBH RO
BIUBRAIRTHE SN, B 1IWHORDFEEEREIC
HHINEE (5 2908) BINETBRAEY 2 o R BT
oI TR SN TV, 4~128Tid, 4 18I
KR DTN, % 2 BRI BT OIS A &
N7zo 12~1685TIE, 45 1B POk &2 52T L7 504%
1.200pum BIEDOWTH o 2D L, %2 EK
HREH 2 ORI Th o720 16~20WTIE, % 18
BIRAKDSET L7z TR S, 48 2 JRER IR 3
HKehORBBHHEMGEL Tz, 22 ORE

WL, JRRBGMA ISP IR BB S A
A U7z JEINRR IR IR 2 R b3 Bl L 72
75, HFIC16~208F T, BERIEHITR OB S & U
BHCERE S, SR LT IRE B L - BRIk IE
fa (Fig. 9.h) =H ¥ MK ED bz,

4. Ny FERH
2Ny F IS B K105,3304 (B X &£374 mm),
BA8,4908 (BRXIE320 mm) THholze /Sy FHEH
¥ BF i) LEIEOBRIL,
BF = (1.70x107®) FL*® (%= 0.49)
TRENz (Fig 14).
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Fig. 13. Size—frequency distribution of oocytes (=150um
diameter) in female Saurida umeyoshii ovaries around final
maturation. a; mature stage ovary with early migratory
nucleus stage oocytes as most delveloped oocytes, b: mature
stage ovary with mature stage (hydration completed)
oocytes as most delveloped oocytes, ¢ mature stage ovary
with post-ovulatory follicles and mature stage (hydrating)
oocytes as most delveloped oocytes, d: spawning stage
ovary with post-ovulatory follicles and late yolk stage
oocytes as most delveloped oocytes.
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Table 4. Final oocyte maturation stages observed in female Saurida umeyoshii from the East China
Sea having mature stage oocyte collected at different times of the day (LY = late yolk stage; EMN
= early migratory nucleus stage; LMN = late migratory nucleus stage; M = mature stage; n: number

of fish examined)

Sampling time (h) n  Stage of oocyte development

Largest oocytes in ovary

Second largest oocytes in ovary

2000-0400 11 LMN-M LY - EMN
0400-1200 11 M (hydrating) EMN
1200-1600 28 M (hydration completed) EMN - LMN
1600-2000 21 M (ovulation) LMN
1 50 T T T
n=14

@
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Fig. 14. Relationship between batch fecundity and fork length of
female Saurida umeyoshii. n: number of fish examined.
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CWFETHIOIIE 2R - TR Y, EINIMALTWS
bDEBbhi,

PR R DAL 3 & OVIRE [ 35 1 91 B D i A IR P 2
5, AFECIZEEINE AT ICIIPE600~T700 um DIRHE TR
B S RRBHH P OINTHE IS Y- 25F
BN, FOE—7 D0 DhDGEINEEATEK S
Nap v EIHERZzFH L EZz oM. T2, 2O
—HOREIRHED B &, PR BEN DI FEET S
Z I o THUYIFEE00~700um D ¥ — 7 HILHK S
M, FARRIC—EHOERZMY BT EEZ bz,

PEOR 206 0 :BATICHE ) TEE D&, dbkA %
7 F A7 OEIVHEOHEE (Hunter and Goldberg,
1980) IZHW SN TLLRE, ~¥ 2% (Dickerson et al.,
1992), KPa#E~ 42N (Priede and Watson, 1993) 7
ETHEIVEEORE L LT—HICHVWONE L)
ol PHNREROBEER LT EILIZL -
T, Daily Egg Production Method (DEPM) T¥& i
WOMENTREE 2 b Z EAVRENT WS (Lasker,
1989 ; &K, 2006) AFED X 5 IZHHEPIICH IHD
PEOR RGN AR G ICAFAE S B Z & 1d, £ DK E
A GEIIEICH D RT 2 L 2R LTS (Wright,
1992), ¥ % 4 (Matsuyama et al., 1988) % ¥ #
(Hunter et al., 1986) Ti&, HEI0H I8 I8N 122415
UPRICHET B2 N ghoTwb, T2dbkh ¥
7F 4TV TIE3I~4HTETHRNENE W)
(Hunter and Macewicz, 1989), 7 @z Ti&, ¥rlH
2 DODMHKREREIZH 5 PRI IENL AR ICBIEE S iz
Zlnh, A &b 24 PL ISP IR AN B
PICEE D Z & AURIE STz,

Nucleus Yolk globule

Second largest
oocytesin ovary Ly S

Largest oocytes —
; Hydration
inovary M

Clocktime 02

M

IR [ 35 ) 0 BE 0 BRI % R 72 R, B S
HHINE, EINHEH ORI 5 ZITH T TR
%W, Wheganiy, Wiy iEeiEisE
BALIEICEE L TWE, FEINH Y HOREN B 7%
T TWHAEFT) b LEZ bRz (Fig 15)0 MK
I DOWPIKIF12~ 16K 13 S M7 BARTIRIZIZHET L
T 720 16~20MRF I3 R A D BE B X OB A3 BH I
THMEICHEM L EIREZZE L2, JIERD 20vwE R
b DPEIREN (Fig. 9.h) = H 3 5K RD 5
M, PRRERRRAT PRI S IR CRIZE S LB R D
WB L7z F72, 20~ 4 KR - EEOINE Tl
WokZ5ET LidBlgEshidrolz, INBHEOZ E
M5, AFOPEINZI6~208: 2 Thb b 2 L AL &
N7z F 72890 b ORI IR B IR B B R o
RO Z EDE L, i LWHEI IR & FREC IR
DOHEAFZBEINA I (Fig. 9.0) Z oAk d B
N2 e&hs, KO ILoEREEDLET, &
%< &b 3 HMMsE TN B MEINN D Z & ATRIE
ENdee TOHERHITHIz- Ty 5N DH 5
&, IIEIR RN OINAIEEST H T LT L o THUIE
££600~700um DO ¥ — 27 2SI S, [EEEOFEIH % i
DT EEZ SN, DEDZ 05, AR,
SRR, FERIITSER (REF, 1989) WWET 5 D
O EHEE STz,

WYFMET =2y Th, KA, BREBSHZHO
G & R I HEIR A2 IR A S LB IR R, FrIHDHE
PRR SN S EREICIZE S A PRI L T 5 (1
M, 1968) T &iE, zux VT =TVIC
BWTHEEH I Tl THEINS &5 2

Follicular layer

@
LMN

Ovulation

— >

Postovulatory follicle

12 20h

Fig. 15. Time course of final oocyte maturation of female Saurida umeyoshii. LY: late yolk
stage; EMN: early migratory nucleus stage; LMN: late migratory nucleus stage; M: mature
stage
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ERRBEL TS, TR TE, MMiAaod4)
BT DRFCE R dholods, 722V Tk E
R & Bbh B /N ORI IHOPEIR R i % 18
FRRICHER OB B SN BE9, /NBARR R R U L~ T
BN EBFEEINLTWS (WH, 1968)

AEILAEWNETO EBHELDE o728,
% EEIN A TIIEMEIN EFENPIICHEE L TB
57, ERBEMEETHITIE Ny FEINE L ER
HEPAER2ERE % 5 (Hunter and Macewicz,
1989) s AR TIE—E O/ y FIZELESN) mm T
#522,000%1, &R E400 mm THI83,0008 DI A E F
N eifEgshni, r—A MY THERO 7S
A B Lutjanus vittus 125 BRI T, EINE O
ERETHNy FEINRICES W ML T
% (Davis and West, 1992), —7F, F—/N—v—)U
Microstomus pacificus (see Hunter et al., 1992) %<
o8 (PEE, 2006) D8 FENEZEINSOZ LS
2% <, DBGRA AL T, #97F 47T
IV O BHA & R ToN y F ISR ),
Ny FEIRBEKE, iR, MEREEEOMSLRITK
HHNTWAS (FH, 2006). AW TIEXRBY IR
A AERIRA T Z WE L72As, RO EIIRE
ReF 2, HBRlEROAESEL —DODOREL LCE
BRI AR D 8y F IV D ELIT OV T O ME & 1T
W, FRKREREERN L OBEEZH5Z 12X,
TZEEN 2 ROV AR B O IR R AE M IR B OHEE I O %
BHLDEEZEND,

FhruryTiE, BN 4 A 5120 oRHIC
WHZEPHEL,E o7 ROERE LR VH
DEJIICE L T, WANERHOY LY T5~8
H (4R, 1965), WFHNBETOYIZY T6~9
A (#%R, 1965), B FEEY =TV T4 HTH
255, 6 (WA, 1968), WEWHEE N7y
T5~9H (FWEHEX/KEDZERN, 1972), KHKE
EMHFZVT5~T7TH (BRE, 1953) L) iiss
bho LW, EEFEEDT =LY TIE, 3~5
BAENHET2I0E 8, 9 HEENHET 20,
BEOSKPHBORLL 200N H 5 E VS WD
H5 (FH - AFr, 1955). INLOIFRIZHN, &
Wiy oy OEIlidsi ) BRICE- TiThh
AT EDVHEHLME R 5T (Table 5)o

FOBENIZE ) ERIRICRELEN DAL LIER
BEZONBLY, ERAPERHICLLZERO—D
279y oY B BEMGLE O EFE R AR

LTWwWbIEePEz oMb, By FEBEMGELRT
i, AEIZRST, 7HTRYA, Tray, A4
T, FFA SMOMEHTIHRCER % o,
WY FREIEEECH ) BERERO B8 # <
FZUHEREOE NS (THE, 1985) Z &7,
EVWENHORRIIZ-oTWAIENELILRLEN
5 (KM - MW, 2006), Seurida undosquamis i
WCIZHHI 2 BN X > TEIBHRE R - TE D,
7 ¥ T7# (Budnichenko and Dimitrova, 1981), T
VT MHHREIGE (P23 FYT) (El-Greisy,
2005), A X A (Latif and Shenouda, 1973), 4
77N (Ismen, 2003) TOEIMIEER SN S
B, KL O AL ENREHTA 27 )V sh e
FEZIRAL L T B ERBE O BTG KR O T 5 548
WZEATHh NS, B3 ~12HTH L EHEEINT
W5 (Golani, 1993). 7 ¥ ¥ 7 (Budnichenko and
Dimitrova, 1981) <~ =5 (Tiews et al., 1972) T
W Saurida tumbil bREEEINT H I EPHRESINT
Wa (22075 7SO Saurida undosquamis
B LU Sawrida tumbil DRERBEIROTZVED
DARKEE L THF L QL fAEOHHE %58
T5)e TRBHERESZT TR, HERENEINY
ODRSIEERE5 2500 TETWSCKH,
2006) S HIZHFNEORE TIE~ Y ORI
BOWYH L EPRESNTWAY, WHERE TIEME
HHEESELZ-TBY, BHEABICOMHENAON
HEWH (Z AR, 1965), MEEEE, WBAREE
SRS 7 SAVEA RN L CEINM OEWIZER
TWBDDH Lk,

SEOWFET, MHTHEYFHEs Oy O3,
FEINIC BT 2 FEM 2 IR b7z AREIE DT
v ERFBSRTWzolEogs, BEcET
MAD T BEORBEOFE L DLEIZTE v,
BRIVEIZBOTHERICRE SN2 Lohwiio
SR BRI RSEAH P o iz AR
WZLAEE SN TRl = VIHIZOWTOEYF
HIRERIEIC D W T, AWED L) LFEXHWTEE
MZHAEL, HASHPICLTW 2 ENLETH D,

FRABIIONTY, SHEEEOMBIHEVE
JH, BREREORHEIENL T ZLIEETEZD
Nb, THCSTHREZRZ H72DITH, FHIFETH
L e oo E, BN, MRRBISICE O A
RO EERORCEDIFRPERICLS ) LEZ
HEb,
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Table 5. Spawning season estimated for Saurida spp. from various localities by different authors

Species Sampling Area Spawning season References
S. umeyoshii East China Sea Apr - Dec Present study
S. elongata Tsushima / Korea Strait May - Aug Present study
S. elongata Ki Channel, Japan May - Jul Takao, 1953
Y amaguchi Pref., Japan May - Jul Yatsuyanagi et al., 1953
Y amaguchi Pref., Japan May - Aug Maekawa, 1961
Seto Inland Sea, Japan May - Sep Nansei National Fisheries Research Institute, 1972
S. wanieso EastChina Sea/ Yellow Sea Mar -May Okada and Kyushin, 1955
East China Sea/ Yellow Sea Aug- Sep Okada and Kyushin, 1955
East China Sea Apr - Jun Yamada, 1968
S. macrolepis ~ Yamaguchi Pref., Japan Jul - Sep Yatsuyanagi et al., 1953
Eastern Seto Inland Sea, Japan May - Aug Tatara, 1965 -
Western Seto Inland Sea, Japan Jun - Sep Tatara, 1965
S. undosquamis Arabian Sea year-round Budnichenko and Dimitrova, 1981
Gulf of Suez, Egypt year-round Latif and Shenouda, 1973
Mediterranean coast, Israel Mar - Dec Golani, 1993
Mediterranean coast, Egypt year-round El-Greisy, 2005
Iskenderun Bay, Turkey year-round Ismen, 2003
S. tumbil Taiwan Strait Mar - Jul Liu, 1959
Manira Bay year-round Tiews etal, 1972
Southern part of East China Sea Mar - Jun Liuand Yeh, 1974
Taiwan Strait Mar - Jun Livand Yeh, 1974
Northern part of South China Sea Feb - May Livand Yeh, 1974
Gulf of Tonkin Feb - May Livand Yeh, 1974
Avrabian Sea year-round Budnichenko and Dimitrova, 1981

FEIE MNEBREZICHIDMITSITVOFER
EER

B

b IR DR O QAR B S L O
FEWBALEY T, WY THRELS AT ALY
Bac, BENECRIVEOEZ DL (Fe -
Hrh, 1986) BAETREICHYBEORE L LT
FlASHh, BELREEERE LTRYFELRL TV S,
AL RER G 23 A TR S AU LR 0 THEE
BNTVE, MO VEHERR, AREIZOWTHREE
EROWHPELL, ABEOaTHA b ATFIVE
EHICHERIRS L TWAEZEZONS (UH - B
A, 1998 ; 1WA S, 2007).

MAFIVOAYERMA L LT, KE EIR
FRERECLOPOHBENRLINT VLY, BED
FAHFIVICHET AR OWTIEaY AL b AT

IV EREALTH> ChWiEEOH 250D HFE
The ZD20, WoRZ b XV oszforzd
DTHELEEZLNIZHERZ L, T, ThET
O H A D ) O FE AR LB E R R
ELTHwOR, fisfThhT&7: (B, 1953
% 4 B, 1953 P M - A8, 1955 EH, 1986).
L Ladts, BT X 2 FEEiE e R
X V¥ 5 Anoplopoma fimbria (see Beamish and
Chilton, 1982), dLKKBERFED Cynoscion regalis (see
Lowerre-Barbieri et al., 1994) %% { ofafE T, /HE
AIZREERIER I NZVE OV E, Sifad
FROBBEISR L Fim L V) HEE, BHILEOH
HICKDEREECZLVWERESITwE, TVHHIC
DWTh, Saurida undosquamis TRHIERHIEL 25
1E EB o BNl B RSN A L
P|ESIN TS (Lee et al., 1986) .

FERE, KEBBEOBITICBNTRIEELREIOD
12THY, (Summerfelt, 1987), &EiFEHG & HE
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B RICKRE 2 EELFHORETHE (BE - &,
1990) SERITEE OBBEEITE W I EREEZIT
) ETORREHTH A, VEHOBICE L TER
HEL L TOBEEAESICHRE SN TELEEEY
v, IEEZERERE L RERITICE, BEEoEV
FEMBEORENP AR TH 5,

R TE, WHEREHFICBIS A5y EHAV,
BEOEE MBI OWTHRET 5770, e H
AROWTERHBEE LTORY 2L, /-8
B OBEITEDCTEIREREE T,

M E T

19994 5 H A 520014E 6 A b:ﬂﬁ%fﬁiﬂ@“@iﬂﬁﬁ‘ 5
HIEE, NUKRIZL - TS, TR, #EF
v, BRSBTS T BET
EMH, BEAA, #1 - E2F CHAOREMAE
THEoh/iz Ay Ty, 5695 A % 7z (Table 6
Fig. 16),

g, AfpREEc, BXE FL), K&E A
rEERE BW), £MBEEOWEEZIT- 2%, B
EHARFER) ZEDITO% TS J — IV THRIEL 72,
BEZ, RENERZ BTl mm B AT L7z,
FEBEOWBIIOWTI, BETRFVIVEREE
v, REBLUCHEEREER L] g B4, £AERE
wE0.1 g M cE Lz, METIREREHY, &

E NEREEEBLICAERER Y] g B cllE
L7ze B3, BERRIIBIR LIC< K, FomEGE D
e RDN S REERMA AP O L 7. b, H#E
IOV THFMAICBIZE L8 25, i3l
BAND OO, IHEEROBBAAPIET, T4
DA AoMbafE L~ hE, EHEEELT
BRETH D & HW L7,

AHEOBIM G TR RMIIGEEXS Y, Zhah
DR FOHRICBE S 0, BT RO# (radii)
TRY LN T (Fig 17). BOEROFA L D IC
R - AT (1955) #BFITL, WRDiko& D &
ENTLEE Wz, BIKEBRAT A FF TR
A, TR TIOEICHA U TR THEE L
(Fig. 17)e BRWEAT A FHI A LTZREF VHEIRIC
WEHE L, 1,000~2,000%F O HERLA CHA DO KRR K
DA 5 F CRRM 2R L, Wi % 07 fEdk i
TIORFICHLR L CREIET TBIE L7,

FNENOEMIBEOF L2 T 5725, 2000
FEP2HCE SN 20K ONT 2 ADFEATAF
NENBEHEHBEZIETODOHEE D 2TV, HiE
ZHE L, HABOBEOREL LT, Average
percent error (APE) (Beamish and Fournier, 1981)
B X U The index of precision (D) (Chang, 1982) #
K7z,

HAOFAREHENZISARERT & B A3 BBl
sh7: (Fig 18)0 T @728, HEIR%FEWHTNREEH

Table 6. Monthly number and fork length (FL) range of fishes examined for
Saurida elongata from Tsushima/Korea Strait (n: number of fish examined)

Year  Month Male Female
n FL (mm) n FL (mm)
1999 . May 50 274 - 400 18 288 - 445
1999 Jun 3 189 -244 13 251-374
1999 Jul 1 9 245-452
1999 Aug 1 7 285 - 446
1999 Sep 23 273 -398 37 288 - 465
1999 Oct 9 281 -388 36 288 -478
1999 Nov 4 347 -372 27 353-427
2000 Feb 10 313 -364 36 316 -437
2000 ‘Mar 5 326 -374 26 340-452
2000 Apr 8 328 -366 29 310 -440
2000 Jun 39 235 - 426 33 304 -454
2000 Jul 55 288 -378 13 338 -466
2000 Aug 61 221 -426 44 253 -409
2000 .Dec 5 347 -387 24 323 -430
2001 Jan 6 296 -378 54 320 -464
268 -295 7 261 -462

2001 Jun 2
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Fig. 16. Areas fished by offshore pair trawlers (light
shading) and small trawlers (dark shading) for Seurida
elongata in the Tsushima/Korea Strait, and locations of
the fishing ports where specimens were obtained.

Fig. 17. Ring mark reading of scale from female
Saurida elongata (323 mmFL)‘with four ring marks.
Arrow indicates the ring mark. Bar = 1 mm (F,

focus; R, scale radius).

ELl, BaogEiEa (F) oA cor
MOEZZHAOR R mm), FALEERETCOR
SEERE (r,mm) & LTEROFEAL ) LllESR
frofe ok, MEPIHAPHEELTL L o 72EF
B L UBERO—EINEY TdH o ZBERIZDOW TR
WA EDINT 2 LS L, 27T, ME37T7HE k% 4F

WA E & EMRAT ISV 72,
HROBREEEI, BHREMETICBT 55
WO A P HBURG & Ak EE (MIR) OB HIZEL L
O L7z, AR EERIZREIC L DRz,
MIR = (R - rnn) / (T = Tonard)
Tmae + AR OERE (mm),



26 Takeshi SAKAI

Anterior

d Pogterior

Fig. 18. Ring mark reading of otolith from female Saurida elongata
(364 mmFL) with six ring marks. Arrow indicates the ring mark
on the outer margin of the translucent band used for ring radius
measurements. Bar = 1 mm (F, focus; R, otolith radius).

Tt » A5 2FEOETRE (mm)

ENERIE B 0 &5 2 X E 13 body proportional
hypothesis (BPH) # (Francis, 1990) % W TH#E
L7z BPH T X A2FTHEBI BRIV TORIT L Y3k
HOHND,

WHERORTELHEAROMERN
InFL.=a+bhR (1)

ERERRORERE LR & FERREOMRN
FL,= (r,/R)"FL, (2)

FL . ORI E (mm) FL ., n BUREO
FHEEBXE (mm), (Lo tE &

BPH # TR 5 %’Lﬁéfi‘?ij“ﬂ/bjéﬂf@ AHERALE%
$ & 12 von Bertalanffy OIEREEET TV % H W,
AFE O E % #E L 720 von Bertalanffy ik & :ckl D
fERICEEFERIARE A, RANTHEETY
D %47 o 720 B8 1213 Kaleida Graph 4.0 (Synergy
Software, USA) %7z,

R

. FREEOR LMD
ZO{EHZFO)@ME:EE, ZODERIEE ORI OWT
2ADBAFMNIETOR 6 MFARY 24T o 124
R, BEAVWEEE, BARICHEAE L BRESS
Birolz. BAEY BEOREM APE, D @q:i'“ﬂﬁ
iFEHICHAR LE’\@;TW< BHRITEIT G A
DREFIBWZ Ex2RLA (Table 7)o

2. EXE#ERE

HEOS2MEAR, ME4I3EAROBIEZME L#E R,
R/ANE XL RITHEIS) mm, ME235 mm, HAKRBILEEZ
426 mm, ME478 mm, IR X FEIZHES323.8 mm,
WE371.9 mm TH o 7zo MEMEIZ L Y BXEMBS R L
D, HETIE7 % OEAE;RE I E280~360 mm, T
1270 % DOEAE DR X £340~440 mm TH - 7= (Fig.

19)o

3. ERWRESHA

4181R (6 %) DEHFAIFZIHALATHIEE T4  FAIY
HHREETH - 72720, BRBHT OXE 2 5 3B L 72,
HR RN BT & Fo i 6 ~ 9 ikl
BLEPo B E0BRML, 11~ 2 BICHIENEF
L7zo 12A121380 % Ll b R T B f #4443 % BF
WTHoTe 3ARIFARMLTZOEAIZIO% 2T
Y, 4, 5 HICREEAERbWEL 2o/ (Fig
20) o
BUREROFHII2AICRKT, A%E) JL
FRLTIOEDEE E o7 (Fig 21). 72, 10~
3 B OBERCRINEBOERE B/ L CHEB U800
ERIL, 0, 0EBEL 0822 2EVWHZRL
720 TNOHORERIY, BORIPBMEINILI2~ 3 A Lt
EENIz

4. RXREEREROBEE
RIELEAREBRMEE: DICEVHBEIZED LN
(Fig. 22), #h 5 OBFARIZKNIC L Y REN I,
M InFL=4428+0959 IR (=085 7=
279)
M In FL =4.319+1.032In R (**=0.86,n =
379)
MEHEOBGRICIEE, YR EDIFBREFADS
7z (ANCOVA, p < 0.01),

5. SFEEXRERER

EROBEOME, HTRERIMER, MTREKR
12BERE CTHD BN/ (Table 8)o b A X TV OB
BHZ6~7HETHE (4FE RBEERPSR), 2
DD, AEOEREHIEREREN 11~2 A)
IVOBILZRERLEHTHLEEZONS, LA
->C, PHEHREXEZ, SEREPL052 WL
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Table 7. Number of ring marks of scale and otolith read 3 times each by 2 readers and precision of
age determination between readers using scales and otoliths of Saurida elongata (APE: the average
percent error using the index; D: index of precision)

Ist reading 2nd reading 3rdreadmg
Fish. No. Reader 1 Reader? Reader 1 Reader2 Reader 1 Reader 2 APE D
Scale method
1 5 6 6 6 5 6 0.078 0.0372
2 5 5 5 5 6 4 0.067 0.0516
3 6 4 5 5 6 5 0.108 0.0595
4 5 4 5 5 6 4 0.115 0.0636
5 5 4 6 5 35 5 0.067 0.0516
6 5 4 4 5 4 4 0.103 0.0487
7 5 4 4 5 5 4 0.111 0.0497
8 4 6 5 6 5 5 0.108 0.0595
9 5 6 5 5 5 5 0.054 0.0323
10 4 4 5 4 5 4 0.103 0.0487
11 4 4 6 4 6 5 0.172 0.0830
12 6 6 7 7 6 6 0.070 0.0333
13 6 6 6 6 6 6 0.000 0.0000
14 5 4 6 4 6 5 0.133 0.0730
15 5 4 4 4 6 5 0.143 0.0714
16 4 4 5 6 5 5 0.115 0.0636
17 5 4 6 4 6 5 0.133 0.0730
18 5 5 4 6 5 6 0.108 0.0595
19 6 5 6 5 6 6 0.078 0.0372
20 5 6 7 5 5 6 0.118 0.0588
Mean 0.099 0.0528
Otolith method
1 10 10 9 10 10 10 0.028 0.0169
2 8 8 8 9 9 8 0.053 0.0253
3 7 7 7 6 6 7 0.067 0.0316
4 7 6 7 6 7 6 0.077 0.0344
5 7 7 7 7 8 7 0.039 0.0233
6 8 7 7 8 7 7 0.061 0.0287
7 6 7 7 7 7 7 0.041 0.0244
8 8 8 7 9 8 8 0.042 0.0323
9 8 8 8 8 8 8 0.000 0.0000
10 8 7 7 8 7 7 0.061 0.0287
11 6 7 7 6 7 6 0.077 0.0344
12 10 8 8 9 8 8 0.078 0.0402
13 7 7 8 8 8 7 0.067 0.0298
14 8 7 8 7 7 6 0.078 0.0429
15 7 6 7 7 6 7 0.067 0.0316
16 8 8 7 8 8 8 0.035 0.0213
17 7 6 7 8 6 8 0.095 0.0522
18 8 7 7 8 7 8 0.067 0.0298
19 9 9 9 9 10 9 0.030 0.0182
20 8 7 8 7 7 7 0.061 0.0287

Mean 0.056 0.0287
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Fig. 19. Length-frequency distribution for male and female Saurida
elongata sampled from Tsushima/Korea Strait. n: number of fish
examined
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Fig. 20. Monthly changes in the frequency of appearance of a
translucent band on the outer margin of the otolith of Seurida
elongata.
FERHOLDE AL L, MHEFICRERZHZE L2 (Fig WwWeEzZ i,
23)o
HEEDO B ERIRIIZ L D RE N, 6. REBREHRELEIROBR
M FL, = 422.3 (1— ¢ ~0%% (e 130y NEBEEAELRBIBEOMBRED TR TES
(1=<t<10) Nize MEOMBRICEABEEZERDON Lok
Mi: FL,=512.6 (1 — ¢ "0 (7160 (F-test, p <001) (Fig. 24).
1<t<1D BW =0.170x10 * FL*® (* = 0.914, » = 695)
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Fig. 21. Monthly changes in the mean marginal increment
ratio of the otolith of Saurida elongata (closed circles).
Open circles indicate the mean marginal increment ratio
of otoliths without new opaque bands observed during the
period between October and March.
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Fig. 22. Relationship between fork length and otolith radius for
male and female Saurida elongata.
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Table 8. Mean back-calculated fork lengths (FLi, mm) at each ring group for Saurida elongata ( i, number of
ring mark; n, number of fish examined )

Back calculated length
Ring group n FL, FL, FL, FL, FL; FLg FL, Flg FLo FLio FL,, FL,,

Male

1 0

2 4 138.6 183.4

3 22 130.8 183.3 228.1

4 42 133.5 190.0 233.8 271.2

5 64 130.0 185.5 228.1 265.9 2970

6 73 128.1 181.7 . 2237 260.8 293.0 319.8

7 44 127.3 176.1 217.9 254.8 2885 316.4 338.9

8 18 130.6 179.4 219.1 2551 2867 3157 339.5 3576

9 6 116.5 160.8 203.5 237.5 2679 295.3 316.3 3342 3493

10 2 123.9 173.6 223.6 267.5 2962 324.0 343.8 3624 376.5 389.5

11 2 116.6 170.8 206.3 243.9 2755 3023 325.5 3432 356.2 368.1 381.3
Mean (weighted) 277 129.4 182.3 2248 261.8 2919 3171 337.0 3519 356.1 378.8 381.3
Female

1 0

2 3 147.1 2101

3 8 141.0 198.0 250.3

4 41 137.8 196.2 246.7 285.0

5 52 136.7 1922 241.5 282.8 3155

6 86 135.1 190.6 236.9 277.2 3125 344.2

7 71 133.0 1903 238.3 279.7 314.1 3453 373.5

8 49 133.4 183.9 230.2 269.2 3049 3363 364.2 3884

9 35 132.6 184.1 228.8 267.2 302.5 332.0 362.8 3875 410.2

10 22 136.3 184.0 226.7 267.0 2979 3275 358.8 3837 404.1 421.3

11 8 134.0 187.4 229.4 266.3 295 3272 355.8 3780 397.3 4128 429.8

12 2 145.3 180.4 2155 247.2 2832 3126 335.9 3656 383.9 401.6 412.4 4202

Mean (weighted) 377 135.1 189.7 236.7 276.3 300.6 339.4 366.2 386.1 405.9 418.0 426.3 4202
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Fig. 23. von Bertalanffy growth curve for male
and female Saurida elongata. Circles are the
back-calculated fork length at ring formation.
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Fig. 24. Relationship between body weight and fork length for
Saurida elongata. n: number of fish examined.
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AWIRTIEE T, FmPEE L T2 AL 2
L7z bATFZY OBHIR—BEEK, [F—IA2 H5RE
EN2HDOTHE A DB L o THERROMI Y —
PRLY, HRICHERORENEHETH 72, &
DE IR U728 & o TEROBR/ NS — TR
AHBHE, ToIVIZOWTHHEEIhTWS (W
H - A$r, 1955), F-BEOBWMOFHEAL ) FEI,
HEAICHEL T o720 & HICARBIZETIZEE D & ¥
ESNERTEA»OHEE S NFI L D L K
<, BE% WA 3% B/ 5 Z & 2URIE
ENdze BT 5%, B TOERAE L SADOER
ZB/NEHIE S A W REMEDSE W, EREE L LToRE
MW RITAZ EDGHhoTETVD, ThbnZ L
WCHEOE, AWIRTIHERPEL LTHAZREL,
B RARATICH W7z,

FEW O WBIRD & G RER21 6, FHAOFRIE
FE1E, 11~2 AR EhE LEZ LNz, HAHD
BB, JKIR, FARE, B OZFEIN E 2SR
EHICEEES 2, REREREFEMMICEbTa L
Lo THERENSEEZ BN TWAS (Morales—Nin,
2000) AT, MAFXZVOHFALAOERHFIX, K
BOET T AP LLIIPT TR IS Z WS
el olze —HAEWNIE, KiEATE  BEINE (5
ABBR)CH2FEPLEICMT TR I TV,

MEHEDO R ERZ RO LHRP L, o VE L
BRIS, MEIGHEICHARBERPREWE Z 2 517z, von
Bertalanffy ORI SHEE S N bR EAKE
X HET422.3 mm, MET512.6 mm TH o7z F 77,

w
o
o

Takeshi SAKAI

AW TR X £400 mm Ll E oK izE Tl TH
D, BAEME2S S, MOFPKINR D Z EAUR
BEnize MA 7Ty OMERERICIE R RE R R
CHEEASEED S 7zA%, Mo =V FIT BT HERER]
ICRRERHFEMOEVIHRESINTNE I ERL, Z
NODOHBIZZVHICKBOBN_ATHLLEEZ L
nize

AWFFETO AT LY OiEFEHE, BETI06, M
Tl L HEE S NI20S, BEOHTIE, FEHELE
LT FWRGKED M A7y THEREE 1S
4% (FBR, 1953) ThY, SHOFHHAERIRL T
B4 5 EELIKY (Fig 25). F 7-FRASE R KR
DMAFITYTRTRETCORIRIFEEIL T
505, REIGERRN T RO S
nY, RFEEDOREMITOLREIIKREELRL (B
H, 1956) (Table 9)o FZZINORNED A5 Ty
i, 10FICHBT 5 0B TER6~12 cm, Jili—i&
T14~17 cm, 2% Tix19~25 cm, 3 m%fa Tld24
~31 cm, 4EMTIE28~38 cm 1275 &\, A
ZE CHERE S N7z 4E IR LRI A & DR RHIPR I
T 505, AEEATEFIEIEIET RV (RO, 1961),

O F A E R BRI, — BRI ICHEE,
i HA, B4k MBEESFEREEEZLTHVS
na (JEg, 1997). T0 9 bz  ofafi Tl <
2o — IV SN TWEREE TH 5 (Suzuki
and Kimura, 1990 ; &%, 1997), @iz Y EH N
Th (N FaFTTREAL L) ORI L
Mk T, REOREMMEE LTI TIERL, AW
VILARY VDY LTHEEL TS (R,
1997) o 81 3h3E L7240V ¥ AEACEE AN 56
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Fig. 25. Comparison on estimated growth in male and female
Saurida elongata between Takao (1953) and present study
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THbH, REFOANTTLRL) VHERETSE
BHIME A CHERT A Z 23 snTE Y (Mugiya
and Watabe, 1977 ; L - &4, 1988), @i3fHfo
EELIEMICEEHKL TRV EBEZ N5,

FEERES LT - - BERA TRBOFH?E
WE NG BB, FHOBNHEICORELI L
2B 5bo JLKE Catostomus commersoni 3 Ophiodon
elongates BV THEOFEFHBPE IR S L2
H, ORHEMDEOBEMI LTS AW ER
EBFIEBETELVWI L9 Tw5b (Beamish,
1973 ; Beamish and Chilton, 1977). & 512, o
BIZEHHEBONBHOFREEOHEL 2> TH
D, REEREEL L TOBOAERMIZEEMBE ST
Wb (JE#, 1997, Beamish and McFarlane, 1987),
TN & RS, SV RICBWTIE AR
TERUC & B ERO BRI E OB D BRI TS
(Faragher, 1992), Z® X912, BRSEHEEE LT
DEEBICRITAZ LB o TETWA,

IVEIZDOWT B TOEREEOFEEICOV
TSN TBY, Lee et al. (1986) & Saurida
undosquamis O W & MR & CHIBEB R LR L,
FHAYE < 7 51T LB ORI % BN 5 kit
WEINT A2 EERLT WS, Zhang and Xu (1987)
WEFHEEE TV oy OBZ L, NI
ANDANY T MEEPRA L, T PFIRTERIT B E
THIEERLZ, 2F Y, EIADANC b EREHLRE
DEALEIZ L VRO B L Y AR TE o
H Ny LEDSEIRIL S IR S b 2 LA
EZbNb,

HAITREAI NV M X D BEICHRIL L /236
DM TH Y, H B Il TR BRSO
TAEL, Vo ZZABK SN REMES RIS
B LE v (EH, 199%). F/2, ERESIIZE
LTS, HEOEEEHET A EAMoN TN
(Beamish and Chilton, 1982 ; #£#, 1997) T D729,
HEZAWHEIEREIER L BERACS
WT D SIS S N WIEHREHEEITRTD
D, HEOEREEE LTOBREEEIBVWEZEZON
TWwWa (F#, 1997),

L2 L %255, Budnichenko and Nor (1978) &7
F ¥ 7 #E D Saurida undosquamis & Saurida tumbil
WCBWTHAO L BOBmEEZIRL, Buitnls
ERLTWS, L2 LZOWSIERDE % ey
ZTOFFHELTBY, WP RSBETELdh o7
WEEMD 5. TBEORT, WEBRIEE B
LTWwa70, BEEICE AERIERIGED 53,
TRAEREICRE T 5 A MFE DI & » THRBIEK

MR B EEZEELTWS (7272 L Budnichenko and
Dimitrova (1981) &, RI#IRD Saurida undosquamsis
& Saurida tumbil \ZD W TEIIZEETbRE I L
EHELTW5),

KT BT HERIICB T A E/NH
ADOEWRIEED—DDERE %o TWDH I LTS
EZONDo NHFITYOFAEEIZDWTEEEY
BT S L7228 v, EENEE Ny oy
IZOWTIZEIRINCT Y FOR (FIVIBREE) MK
TAHEEHIT, 50~60CTHREY (Fromhgib)
BRKELZDHEHPHEEN TS (Shimizu and
Wendacoon, 1990)o S D& 9 ZBEOERE LTH
W pH OEEHFFITSRTBY (R, 1984), FEEIR
HOEMEREEEL TWDZ EPRERSNL D,
ZOL BREECIEROFERER EHEL TW5
THMEDdH b, AFETEIOLY (FB1ESBR) 12
W, BRMERICERT 2 fo Moo iIcE
HLCHB L7z BRI DS IRBUIERIC BT 5 & e
THE, ATV OREIEIA S g AR (5
3, 4BEH) 2Lk, EWHWORBIEMICES
THIEEHRPTE S, T5BEOMEDY Y T
BonldEgE, LVEBELS 77 THEL
BT 5 EKROBHEHVPREVEHEZ DN, EIRO
BT % L BRBEOFHZAL S B OWMBIERICEE LT
WHIZEDPHREEINS, 2O EAMEHEEARIEO Y
BT L ) IR 2 B A OFRERICHES LTw5h
b LNz,

INFETOHRBDEEEE Y B A OEREEIC
i, AP EREBEE L THY SN TE LD (Table
9), BEZHVIMEICBTARKERITIE Y FilF
Ty, 7=z, MAFITVT4RE HIS,
1949), HAKEHO IV T3 (L4 B, 1953 ;
A, 1977), BERBO~TIZY T4 (£ 4 R,
1965), WHKED M A5V T4 (ERE, 1953),
Wyl BWEBETTVT6R (R - AW
1955) C, I HRHEAREBVEN YT Y (CORET
%8), ruxy (&K1, 81820 B X OHE
7= BB Saurida undosquamis (TR RK10%E)
(Lee et al., 1986), *—A b+ 35V 7IWHED Saurida
undosquamis (K 95%) (Wen et al., 1987) OifEsE
WREHEBELT, WThoBbRENRL, EH4Th
HEINTWD, ZOMEER, BRLAERMOENLDY
B LA, EHEEOEVICIBEEEROMETH
LLEZLEND,

B|E, B O SN CEBRPERL TILE/EE
ENTVBAREEIEE V., #EEFERIEREINIL,
R MR EREEW T RICKRE 28NS (BE -
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Table 9. Growth estimated for Saurida spp. and the methods of age determination from various localities by

different authors

Species Sampling Area Method Sex of fish Estimated forklength attamedin mm at each age References
1 2 3 4 5 6 7 8 9 10 11
S. umeyoshii  East China Sea Otolith Male 128 172 209 241 268 291 310 327 Present study
Female 131 184 229 267 300 328 352 372 389 404
S. elongata Tsushima / Korea Strait Otolith Male 157 205 245 278 304 326 343 358 370 379 Present study
Female 164 214 258 295 326 353 377 396 413 428 440
S. spp East China Sea Scale Unsexed 162 230 293 380 Atkawa etal., 1949
S. elongata Kii Channel, Japan Scale Male 131 199 256 311 Takao, 1953
Female 162 225 282 330
Southwest Japan Scale Unsexed 110 146 190 244 296 348 384 Yokota, 1956
Unsexed 110 160 200 250 300 340 380
S. wanieso East China Sea/ Yellow Sea Scale Male 152 266 362 430 474 Okada and Kyushin, 1955
Female 152 273 378 462 524
East China Sea/ Yellow Sea Scale Male 162 267 339 399 487 Okada and Kyushin, 1955
Female 177 284 364 457 534 522
East China Sea Scale Male 120 223 292 Hamada, 1986
Female 128 259 358 433
S. macrolepis  Kii Channel, Japan Scale Male 106 171 Tatara, 1953
Female 106 195 255
Southwest Japan Scale Unsexed 100 160 210 270 340 400 450 500 Yokota, 1956
Seto Inland Sea, Japan Scale Male 180 230 290 Tatara, 1965
Female 200 250 310
S. und osquamis Arabian Sea Scale Unsexed 161 238 302 350 Budnichenko and Nor, 1978
Taiwan Strait Vertabra Male 140 192 235 271 301 325 345 Leeetal, 1986
Female 127 180 229 272 312 347 380 409 435 459
Northwest shelf of Australia Vertabra Male 122 176 223 264 301 334 363 389 Wen etal,, 1987
Female 111 168 218 262 301 336 366 393 417
Southern Taiwan Strait Scale Male 136 195 241 276 303 324 Lee and Yeh, 1989
Female 147 204 256 302 344 382 415 446
S. tumbil Tawan Strait Scale Male 147 215 293 348 Tung and Lien, 1965
Female 149 239 325 412 475
Arabian Sea Scale Unsexed 176 270 340 391 434 Budnichenko and Nor, 1978
East China Sea Scale Male 157 210 257 300 338 370 Yehetal, 1977
Female 166 220 276 324 366 403 435
Gulf of Tonkin Scale Male 169 216 256 299 334 376 402 Yehetal, 1977
Female 173 225 284 327 373 419 447
Bay of Bengal, India Length frequency Unsexed 254 393 472 517 542 Rao, 1984
Southern East China Sea Length frequency Male 147 180 211 239 264 287 Tzeng et al,, 2002
Female 154 191 226 257 286 313 338
Unsexed 123 184 238 285 326 362 394 422
Munbai, India Length frequency Unsexed 313 464 537 572 589 600 Jaiswar et al, 2003
V3%, 1990)0 o TABIED &L 512, S&tozy Do Tn5,

oW THHLUNOERILE 2 A THERPEEL
FHE LTS ZEPLETHEEEZONL,

FBA4E MNHBEBEHEAWIIZE TS MHTITVORE
EEETD
B &

MAFIVORYFEHICBITAEERE, B
RAEEABERBICRSLTEBY, ZOGEIRER
MHUEMICHLDDEEZ ONL, WEFHBOHE
EEZNIZDW T Z0RFRIIEMICHELLEEZ S
N, 2% REMERBBEEICL L VEHOKET
LWL TBY, 20064E0 LY FHHEMEFTOKGTE
1L, 19765 DOKIBITEDB L ZI % THholz, TDT:
O, MAFIVIZOWTHEFOFHE & BEHH K

A, FOHOBEREOEIIC L o TEYEY,
EARENEAPRONEZ EBMENT WS, A4
IVERBTHLT VI THEEROEIC
O AFHAEROEALPHE ENTEY, BEORIIC
o THRAME RO/, F—REICBIT 20 HE
BOWRKLREXFHELNEZ->TWAE (IUHDS, 1965
W, 1968), ST =Ty DOEFEERDE(LIZ, H
4 A, RS, SHEBEOEMICKS L HEER
WEBIDEEZLNTWA(LHS, 1965) 25, F4E
T EAEOBETHREEIETHE &N
O THEBE N TEBY (Jorgensen et al., 2007),
T2 VNIDWTH Y FHELED O OFWIREE
W&, EEAEHIC I 2EWER, ERENED
B oW RENEZ NS, PAFIZVICDWTD
EREEEICE D B, BRI 5 Z & 25T
BENED, ChoDEERZ I E TR
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WEERIERO B AR R TH b, BiBD L 512, Gt
b A VBICIISEENRREISD Y, SEE-
R ArzvRao b4 v ArIV EEETH D E AR
HEINTER, TOZTEBRK L, KEEEMIZHH
b o3, BRAWFNHERECET 2 ERIARELT
Wiz,

BWEOEMPEEDD A7 LY OEREIZET 54
Rixbdhc, WEmmE (57X KETZET,
1972) CAefkiERE (BRE, 1953) ORIV OHE
B X O R ORI (BT TR BR S 1)
#HA L 1989) DAk, EBEHXWAEHRIZZ LV, T
PRI D 2 3R SR E B R AR SRR B D AL A B HfEE
L7zbDTH Y, MERFBEITIED W CAEREE Y
ZHEE L72FRIERE T DI TV,

AW T, ARRFEBIZHIC X D IR OB R %
BEL, ZHZEISWTI A7 TV OIEDH I
R, BMBRBAEB XUy FEIRKOHEE 2TV
MY OEROFMRPER AT 72D I BB R
B, EIVREEICET A ERAEFMICHLMCTH 2 L
ZHEyE L7z,

MHETE

SE LA 19994 5 A A 520014F 6 H \2xH B JEL
M TSI N- b Ary, FH95EE%E v 720
feEkfd, AfRIRET, BXE (FL), fR&E, MR
FEEBW), EEREEOWEZ 1T 72 BILEIL,
HEMNEREZ VTl mm BT L. FEED
WEIZO>WTI, BETRFYZ VERSZHW, &
EBIUONHBREERS] g B, AEREE401g

WAL THE L7z M ETIRRERZ A, KE, WER
FEEBIVCHEMRERY 1 g AL CHIE L7,
FMEAEREC, BB LAMERE 77 VR
WCHEE L. F-ERNO—IBOEEDIPHE 2
10 %AV~ Y CTEEL, JREGE EHIC20EED
PR AW, 7T YR THEE L7z AR g
Hetih L, =%/ —VTHABXSZ 2 VR
(Technovit7100, Kulzer) TEM L7z, BENXRI 7 0
F—AT25um OBEWFZ/EHL, 1 % VALY
VTV —TYm, JLAEBAMEE CHIE LIS 21T
5720 Yamamoto (1956) % Z&#12, AFEOYPDFHE
BEREExXa L (Fig 26), M&FENBIZICEI VTN
HOBAER 2 RkD 6 X5 L7z,

KK (Immature stage: Im) © &84 (Perin-
ucleolus stage), BF # Ju #I (Yolk vesicle
stage) DIIDOARTHEK E 5D,

FEH (Developing stage) @ kb FEE L 20028
PR E T HT ] (Primary yolk stage) (/N o
YRR E D FBEICERD BN E) B L
IR E BB (Late yolk stage) (KRI1o
YR ERASIL B &R b5 ) IELTW
bo TOHIIOWTIE, JIEOBRIRIICL Y
B (Early developing stage: Ed) & % (Late
developing stage : Ld) ZX B L 72,

BREH (Mature stage : M) : ik dIEE L7208
R Bl (Migratory nucleus stage), b L
CIFHEIH (Mature stage) 1ZELTW 5,

PESRHA (Spawning stage : Spa) : 50U # &
GR & HRIR TR IERL SRR B b,

BASEHA (Spent stage : Spe) : % { DI I TB

Fig. 26. Microphotographs of oocytes at different stages in Saurida elongata. a: perinucleolus stage, b: yolk
vesicle stage, c: primary yolk stage, d: late yolk stage, e: mature stage. Toluidine blue stain. Bar = 200 um.
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IR E > T b,
1K1EH8 (Resting stage : R) : BATHII D IF & i
PRI CRER X B

ARERRIE R (GSD) Ik X Y KD 720
GSI = (ARl E R / NIBRZEER) *x 100

RIXENHEAEOHEEIZIZ 5 ~ 8 AICHRE SN
2121E A, MHE144MBE R 0 A= B BRAR AR AR 2 FI W, HETILRS
NEENEDB X DR E NI L ROR 2520 S 1 5
RO MBIsRE B XREOMMR, METIIFEZMEN, Bk
Wb LI oI 2 R oEo MBI L R ED
MRz KDz,

Ny FREIIBOHERIIE A OB (WAIN) 24
T 520M6 1k (B R FE261~445 mm) #JH 720 T
1 72 0 52 D IR B D ERALIC & B WK IR HBLIZ 1
Lol INHOMHMEICOVTIO %ALY
YCHEZELINEOLEARRIBE ) B X205 gDl
fEt ) L, R eI % R L 720 BT
L 72905 & IR B AR O WK IR & TR Ol e L
B L DR RD .

B R
1. &FEFEH

1-1. BREOEZMARRED B FIHBIRR
/MR RIRUE (RARNRARS) Ok

100

Frequency(%)
B (o)) [0}
o o o

N
o

IZD2WTC, JREOMMRENHLEIC O, A G
% if~7- (Fig. 27)o

IR DI H L 2 ~ 4 A B Lz, F6E
WM, AW OINRIZ 4~ 8 HTHI L7z, IR
DOYIHIZ5 ~8 ATRD LN, —F, HSHDIIE
27 ~9 HICEICHB L. RIEOIIEIZI0H 2 ¥
— 27 L T8 ~12HICTHBIL 720 RIEHII DI HIL 8
AWCHEL, HACHEmMmLT12, 1 3FETHR
BRI TH - 72,

1-2. GSIDRARZEL

Wi > GSI @ H JI AL % Fig. 2812783 . Mo GSI
5 ~7 BT THEE6 2L, 5HICIdRAEE
N7z HETH 5 BICHRKEZER L.

2. BEXRRRFHAE

e o> B R B B & Fig. 20127”§ . HETIZR
N F221~240 mm T22 %, 241~260 mm T2 % 7%
WA T ® o 720 HED /NS HJE LR 13235 mm T,
250 mm U FEOERIE TR L Tz, METIZRI
£241~260 mm T50 %, 261~280 mm T67 % O il
RDSHEIA L T 7z MED /NS R R 132249 mm T
280 mm DL EOEFIZETHRIAL Tz, FMtHEE
HIZ3FLUETITE A LML TV,

Hm
mEd
mLd
M
M Spa
m Spe
mR

J A § O N D

Month

Fig. 27. Monthly changes in occurrence of various maturity stages of ovaries of
Saurida elongata in the Tsushima/Korea Strait. Only specimens larger than the
minimum size at sexual maturity (FL = 249 mm) were used for this analysis.
Im: immature stage; Ed: early developing stage; Ld: Late developing stage; M:
mature stage; Spa: spawning stage; Spe: spent stage; R: resting stage
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3. Ny FERH
2N FEEIRENI R K177, 1308 (B X F444 mm),
B425, 771 (BXE261 mm) Tho7 (Fig 30).
Ny FEIE (BF ) REIEOEERE,
BF = 0.00161FL** (»*= 0.73)
TREN,

Male

FMAMIJ J A S O N D

GSI

15

Female

}J O F M AM ] J A S O N D
Month

Fig. 28. Monthly changes in the mean gonadosomatic
index (GSI) for male and female Saurida elongata. Bar =
SE.



38

Takeshi SAKAI

100

Male 80

60

180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

-requency(%)

180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Forklength (mm)
Emature Mimmature
Fig. 29. Maturity by FL-class for male and female Saurida
elongata collected from May to August.
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Fig. 30. Relationship between batch fecundity and fork length
of female Saurida elongata. n: number of fish examined.
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z =

WENERE NSy O, GSIBLERTS
5~9HT, FOBKBIZ6~7THLEESN TS (F
TR K ERTZERT, 1972). F-IWOBNETOE
s Ay, s 8 Ada (B, 1961), HfftkE
DINATFIVZOWTIREBREZEOHEN»,S, 5~
TREHEESN TS (FRE, 1953) (Table 5), L
HLINTT, MRFHBED» OB EREE Y %
FEANCHE LB 3 e d o 72,

e TSR BRI L ) SN O RSB R
BEN, FRZESWT ATy OEIEE, BEE
TEBLONy FEPHOMEEITONI, HEOM
BFENBREZ TR A, 12, 1 ARIEEETOME
KRB OIE R R > Tweds, 2, 3HEHT
THRBITREBICHSE L, FEEMATINCET 5 2 L 2%
Polze 4 AP SIEESIIOIME L HoMElHEL
2z, EIRRBENI-EEZORNDE, 5, 6 4IC
1, EIEAD L GBI O IR E o Bk AT 7 SR
Ex &, ZOHBIENERCH-Tnd LHE
ENTze 7TRAIEERD L IRBI OIS % B0
TEEH% < BB L 72 b o OB IR % FHo 4k H
SERERN, ENEHIBETHIbDEEZOR
720 8 AP HIERIEHI DI E Z Fpo ks B N, 20
ESZI0B T TREIZHEM L2 T/28 BlTidk
A O A o @ENB RN, 203413128
WA TEMLL, 20X %, SREREOIED
HRHWBRE?S, bA5 =y oI s B»s
ALY, FOBRMIS AP 6 HTHHEEZ
Hize TNIEGSIOELDIRRE BITIT—FK L7,
T ORI, WENEE, WORNEE BILD
FARKEED NAX T VICONTRREE SN TV
FEIH L DR —3T % F-ARWFETIE, GSIAY5
% FIE MRS ER R, BB, b L I3RS
HOMELZF-THED, BIIIMALTWwEDEE
bz,

BHIT, ENHOEOMBFNEEICL AL,
IRERUEND & MR EIN, RRBEM O % HEomAk
DHEITHBL L7272, AHIL 1 EIRENC B R
THLDEEZ LN, PHNGREROEEOFENLE
BRBEFHOMEORECHEEIZE, BETESR
LA, CIELREL, BEBICEETAZL
HEE Lo L LATEDS XN 50 B igIkE
AOMETREMEIEEITS APa» 5 8 A E THK
BT, ThEAEOEICH25, ZOLDIPEE
RABEARCRB L T LA MERA0 ) bR L B
bIBERIZDTHT, JRREOEFFIZFEERI OB

BREINFFHOREIZTE P07

Ny FEIEIZE X E300 mm TH19,0008, B
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