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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 SAKAI

Abstract : The lizardfishes Saurida 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 year 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 )} ], 1 <t<11).
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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W FHRIIR K KEMZ A L, KEOKMIIN» 5
B REESWAT 2R A B oMY T, 1,000%
BHZHEENER LTS (KH S, 2002), LA L,
JELEORBEEA T E D, EE, FFIOKAHEIZBWT
EIRESEALL CTE A2 (R, 1998), H P FifE%
Fis & 9 % LIV A SE X 19604E 12133007 b >
PLEDOWIEZ MR L TSR 20 L, 19704E4CHT
2200 M U REOME L o7, 19804FEE E TLIE
5132077 b Y REBEDWIED D o 7203 E HITHA L,
EAEOHERIIET F v Th b, D, »2TIH
i, I, O —E & AR R KA T W
A3, AAE LI FRATE AL O Pz IR A F i T % o
Wy FHOERMEEE, OA, @&E, PEZZ oMM
XD REUMICE-S THWHEBTEICE 53 TED,
BAEDOGFREIHBEN TH L EEZ LN TV S,
Wb L ORI BT, Gk O#EY)
ER LR AP LETH Y, FBE & L

2B HBIEAOR ) AR LEE ShTwd (H
M, 1998)

W i, Hilgd X O R O s 1d T =
v, ¥V, yuxy, MhFTY, avhA{ b hT
IYVELHO T VEMERL, EIEREIRZE g
B, MY EFERE LTHH IR TWAS (IHH S,
2007), TV HEUIMOKABN ARG OHIHL, F2
TFOVIEHHEIC b BRSO R & 7 % 72 (FEK,
1976), EEZZEEGRE L TERbLN TS, LA L
BAIH, WY FHICBI L DEKRMNEICL Y
B L, 19824F12138,585 h v TH - 72D DA,
20064E1C1E D223 b PR L, FEE (229 %
&) O VHEEMER O CPUE IX19824 1213 B L #
23kg/ WTHo72H DN, 200641213 2 kg/ MR E
WO U Tze F 72, B il & Bl 3 2 k) 1 ik 5] 52
&, BRI 0 B 5 K R RV IE DA 5K 2SR AE
LCitA L, KEL00 mEifk OB EIKANA 2S5 I s
Lo TVDY, ZOWHETIIbN TV 2F ) RE
AR RAIESE T D VY EHOKSTANA L, 20064
DIV MR ETTOKG T EIL, 19765EOKGTED
BLZFIB Lo TWh, ZD/D, ZhoMfEico
WD E RO BLRIR & ME D RO S NTWw b,

INHOEFROBURILHE & W, Fi, R,
WA, BESN, S, InliE, WA A PBIARE R
EWIERPANRKTH Do F-ARENICHS L,
TR A AR (MH - A#r, 1955 ; Hayashi
et al., 1960 ; T - al1l, 1963), NEHEIFA TH
YRR OT TR EEMOMEETH Y, EWEH
fREBLTEHEMICG 2 5BIREV0 (ZRS
1984), HEHEAERBEMICD, = VHICET 2 EWEN
LIEMOBGIEETHLEEZ OND,

POTCHEY FHCHESND ZVEHOL { 1T R
R 5T s =22y ThHho7z (FH - AH
1955) 2%, ¥ H hifaSEih e LU, i3 s Retiig il s~
PR LTETWD Z LIy, DIHEKRAEREICB Y
T, B A e 5 7 a ) O EEN
WEL ZoTWwD (ILHS, 2007). L2L%AR2TH,
JUIVIZONWTIEPD TRV ERFAIN TS
EbH Y, BIREMFAIEBER» I LA E LD o7,
F72 b AT D TR I Ik 3 i I R
WL CTHEBICHMESNTBY, [FERO TV H
O THEEMTH Y 25, HEFTaAav AL A
rryfie L CifbhTEB Y GiAEDI 2
BAR LTV, &5, TVHEICHET2ARIE, 4
ORI 2, BEEICRT 2 EBTEEOFHSD
MELH L0, HEORMOH L DL,

F7o, AN LAYERFILIESN TR F
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W BHER D % L ofafElIzonT, BEBEORAIC
S EE 2 oA, ARAWNENI S 2
Lo Twd - I, 1999). LIVER M0
WkoTififishasy=xy, ¥Fo4, yurs+,
Fr7F, A BLOFF A TIE, BREOBITHEN
WY DR A AL L, REEAEIRA LT 5
(KiE, 1980). 7 a5, F7F TIIREREEDO R
LA s (ERE, 1974 =R 5, 1975), —hH* ¥
A T A O /NS ST b (Oki and
Tabeta, 1998), %, IR L THAEWENEA
BEI-TBY, v=xv (ILHS, 1965 IlIH,
1968), F7F (ZR&5, 1975 KiE - &, 1978),
TATITA (G- ZHH, 1997), 7= 5
F (il - ZEBH, 1998), ¥4 4 (Oki and Tabeta,
1998), a4 <+ A+ (Buoy 5, 1998), % F
74 (IWH, 1971 5% - ZH8H, 1995) T, SN
OEWME, S/NREREO/NEUL, BEEROIT,
FERAED A, JEERLTINEOMMNES < 0B
EHRWEEINTVE, 702y, MAFIZVEIION
THINHOBEPHES NG 720, Fif, WE, &
B EINEOEWERE =) VT LN
THHH, 00T, EWEHRO ISR R O
VBB TH 5

ZO XD, HEIREIC X o TEEREDYR & <
T2 LEEEOERIENT S Z DAL SN
TBEY, ZOXBORNMNEIL, BREOEMIZLS
HEIEH &, BENARERICEZ250, ZO0ERH
B LTwbEEZ LN TWwW5S (Rijnsdorp, 1993)

MEERICE LT, —#c, BEgEsmd 5 5%
LHERBENYE SN, TOBEREIR AL L
BHISNTWwWb (Rijnsdorp, 1993), L 724> THIH
WA A XIS 5 2 LR, BEERIZIKT S
Bo FMATRIBFEENDIRVF—HENKEL
0, SO, WEOWMRREOHELAOND
(Heino and Kaitala, 1999). BREZASICIZREIIEZ O X
I RAEIERINC X 5 AL S ICDIRRBICH S &% 2
LN Twb,

— 0, B RERII X DRI LHE TH 5o A,
HEEC X AR A oMb L2 5 &I L
TWAIZ LN EN TS, —INIC, TN L
A9 5 EERAO R B T-ANERIICIR Y, B
FZ8K 95 (Jorgensen et al., 2007). &\ iEIKE
X o THEADEMN TELHOILE DRI RS
ZhHZENNLFABEEBE?S 50> TED (Reznick
et al., 1990), F 7KK THERBEELZTTIEFHHD
OPRVEAW BRI EOEAPEZ o Tnb I &
H 5 & % o 72 (Olsen et al., 2004; Yoneda and

Wright, 2004; Jorgensen ef al., 2007). #LAEIZ X 5T
Vo 72 AR E RN L 7 BRI B
MbbBIEEHEE K-> TB Y, MEESER S
TOHEWOEIE IR EIC R 2 LE 2 51 Tw b (Olsen
et al., 2004) . WEPBEIRWIEEICG 2 2B EHS
MICT BIIE, R, AEPIERES, BREOEHRE I
e, THTHILPUETH S, GLEICI DV T2A
< 7T RESRE Lzh Sy, HEEOMB¥EIC X
D RAEIID 7o TEHWIRMEIE AT 5T & 724k
DWW TIIREII Do THIFGHME, HFHES L SINTSE
TBY, F2NOHICLERMMER, EWHERD &
JEIZEEfiFE TV 5,

WY FFRBEEETIE, 20X 9 A2
i, INFCRIEICHEERICLLIbDEEZOLNT
BY, BIEFHEBENI R SNTWRWDS, T i
DEMERICHRZ > T L EROENIW 22, &
R OZLSENT 2 5O TH LU RESEZ S
Nb, THVo72EYEEORMNELLEZRZ, T/
BALOEN 2 MG 5121, dLilED X ) ICER, Rk
FOIEGEG A FAEICIUE, EHTLILPUETH
5o

S, WY FHEICB VT, EBW 2 SRS HOMH
AEREL, SOHIEENZILmICIEHRT S X9 %L
NVIZED B2, BREN L ELOME b gL 3
550 EWEROE= 5 ) ¥ IR OREEEHDAT K
Thb, TOXH 7%, 5HO—EOERN LTI
OFFEL LT, RFETIE, B FlgErsroz B
OSRFIGHRIERE b A 77 T 120 W T, 4R, R, B,
FEINCEE T 2451 %, Z ORI TEomE b & TR
S L72dDTH bo

TIVEDHFEICOWT

FeSEE RN 545 5~ TV IE Saurida 12 1%
WL O DA NREDFTET b0 2D THEPE
J& B = =V Saurida undosquamis (Richardson,
1848), 7 = XV Saurida tumbil (Bloch, 1795),
717 Y Saurida elongata (Temminck and Schlegel,
1846) O 3M /3 Ai % L SN T & 72 (BRI,
1955) TN HITHMAWHPEHELTEY, oM
AL R ARREHIIZ LW EbH Y (TH,
1988), HEZLUIEN R TH HICHHb 5§ 5HF
WRFREP I cwEFRbITE, L2L
B35, IAEOERESN, BRFHRIEICLY,
kv e ATy E LT Hbhizb ook
2, ZRNENZOWTHIFE T K H REF L T DA
DR SN B W OO A R HRE DT
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ek, EPEOEEMH T EENTED
DITIE, GAIRRTERED 7 B 2 ”IDAFAET 5 2 LA
Hohe o7z (UM - WA, 19795 1LH, 1986).
ZD2ODBEINZIET 4 V¥ A 25 (Yamaoka et
al., 1989) %, WhHEE S ENESIKENMEIC X 55500
(B, 1997) 12k b, FLXVOBMEHNERDED S
ZEPHEEINT, —hERhETIYIVIIDITLR
T\ 7z Saurida undosquamis (&4 — A N7 V) THED
BEAZ S LIRS NTEY, TAEH LD W
b5~ LY L IFMEREE R AR OSSR > T
W, YLV EZBIVIIHTUIDLIREZEAFIZPLT
DATEERIRAEE 25Tz (IS, 1992 ;5 1LIH,
1993 : 2000) o

Inoue and Nakabo (2006) & & 7L 5 IZ 2 W T
SR R A AT, % I VI R Saurida
undosquamis D> ) = H & L THFbN T W72 Saurida
macrolepis (Tanaka, 1917) %, 7 o T vV IZix#H 72
WAL L U CREH L Saurida umeyoshii (Inoue and
Nakabo, 2006) #HTAZ & & L7z, ARfFETIEIN
WZHEVy, 100m DRI oA LR g g B niy 23 7%
W, Ho THEHAIERT S, TLEHEF AL O
<LV, 100m SLRICA L, g LI B 2R
s b BERPRREW b0 suny kL
T o 72

BE kK, Saurida microlepis (Wu and Wang, 1931)
W& b A Saurida elongata DY ) = h b INTE
7225, AW (1971) & b A7 Ty ORI EHES B Ml
B ORLD 2007 V—T%Bb, TNHOE
HOBMEDO/NS TV —=TI3HEHENIC, KEWwT
V=T3S F) oS HI L ZW ST L7
ZOHOWEFNBEOKME, WHS (1992) (Hi
# % Saurida elongata (W 7 LY) L LTOH¥L%
HT, BE % Saurida microlepis (27 H 4 M H X T
V) ETBDONENBTHDLE LI, —, B
ZE HIEWABIC IS 2RI L L CRBITE ZRR1X
HohTBHT (WHS, 19%), tAFrTvEay
A MAT I RO LTl DHE A E
IWMEV) M FELZMEIR I N TS, LA L%
MW, Mhrzviavad v arIvi, BELLZ
T CIRE S N7 BRI B O IR DI BV BT 7 75
B b I ERHEVREHI N TWAZ LIZLY, A&
TEMIIZRIRE & LTI o 72 Y224 & HIT L 72,
Z ZTAMZETI, IIH (2000) (29EVy, HEIHEEEG9
~65, HiHEEE56~61 GEEDS9) DbDOE PATFIY
Saurida elongata, MFREE64~70, FHHET F61~67
(HBH63~64) ODbDE AN A MA T TV Saurida

microlepis & L CTHLY o 720

7 =TV IEH DT Saurida tumbil BF2HE L TH
THNTWR, ThERHFETH S Z AR E N,
YifE Saurida wanieso (Shindo and Yamada, 1972) &
AIE &7z,

FLAEPEFRLOTZVIRICE ¥ Ty
Saurida gracilis (Quoy and Gaimard, 1824), w5
I~ ¥ J 1Y Saurida nebulosa (Valenciennes, 1849)
(BARS, 1995), a7V Saurida micropectoralis
(Shindo and Yamada, 1972) (&5 5, 2002) @ 3 f#
DEENDD, INHIIAE, WM, NEROMGEE
FooABE LTBY, BmY2FHIEE N Th RV,

F1E RUFIBEIJOLVOERBERR

B B

70T VIEEAMNEB X O ED S BEICE 5
WO IKBE100~200 m O FEMI#F DR I A BT 5
IYRHLT, oz V3 L R E R ) 85 o 5O
ELTHIHEINTWS (ILHES, 2007) 728, HART
WWEERMEERE LT LN TV, RFEITHE
VFiEO~ TV BAFHOHE TR D EAIDA LT
Do VAR, LLVH IS R8I SE 00 T A A D HR L S U
LC&722&iCky, DVERTHESNSL ZVHD
FCORBOEHEIIMLTwD (LHS, 2007).

WY FilETHOZ a0 IEEICLIPEERMEIEIC L 5
THEIN TS, DIEEROT Y EiERIE, 1982
138,585 b ¥ TH o 7228, 2006412 1EH T H23 b
VICHIE LT b, F-DWEERMEE (229 R
&) O VHEEMNER O CPUE IX1982/ 1213 B L #
23 kg/ HTH - 7225, 20064F12132 kg/ MAFEEEN & ¥
WL TWDe AT AE DIV B o0 0 s el s
WIS L, F & LT fids~y T =
IV DHBEIRDP L2 b —HNTHrLEEZLND
A, FAAENC X 2 BWIEIE SR E CEELTwS
EEZ NS (FA - IR, 2007),

FTUF, vuarsF, NE, IFHVFHE, HLAHE
S DIPHIR R CHE SN L KM O 9 B IR 5Aiish
TSE EEZ M2 H 5 &L, & THMRKETH %,
IV ST, ROEOHMESITROZE L iR
DL, MKARE L THEFIREBIIE Y, RipROE
T2 FRBE A LT L 72D IR ENS X %)
LEEHBLETH Do BIFHICIL, 506, R
B, BERE, SrAu, WIE, B ERIARA, AR
WIBERAA R TH HA5, T VI L TOSHEER
GRFEL B, AMIIKEREEMETHLICHHDS
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F, B EWHROEROBMII L BB TV,
ARFETIE, WY FlEEs 7Y OEIFOFTMR
AT 72O B TEWE 7 H4ER, KEICHETAE
VR WA REREE % 2 OIRFT )75 b & CREANIC BT
L, o3 haZ X HWE L7

M EFE

19984F 4 H 7 5 20004F 4 H 12413 T LAPG i i g i
WX THRY TSN, BIED L ITEMEITK
BUFshzozyBX0, 61 - 52 - 21 - 522
WAL, 551 - 55 2 R, MR, REAL, BEotL,
HINH DI TH SN2 1y i, 0621014k % v
72 (Table 1 ; Fig. 1),

Baldg, AfpkEc, BXE (FL), fk&E, Wik
i ERE (BW), AREROWNE 2T 72%, H
A UmEa) 2L, 70 % =% 7 — IV THAE L 720
RBEEZ, ARENERZ VT mm ¥ TEH L 72,
FZEBOWEIZOWTIE, BETRFY Y VEER%
v, REB L OCNEREERZ] g B4, ARE
wx0.1 g B THE L7z M ETIEEMRE Y, K
i, Pk ERB L OERERER 2] g BT THE
L7z

ERTEE & LT, HA, B MERZ PARMICBIZE L
7ol A, W, FEALA S ERIL 228512 X o THiL
DILBIRRA R > TB Y, Wkl b AU CHERILE
ELTEA#ETH B &M L7z F RIS BT,

TR R I BB I N2 b 00, FRIRAEVER THER
DRI T, T 7HEARED FH A X ofififb &
HAUNE L, AN BREETH - 720 HAL, Z20
5 F TIEBA T O M HRE R AT C 2 h o 7288, IR
IR EEARZE LIS L2 & 2 A B 2 i3 Bl gs <
NIz ZD72DRMETIIH AL FRIEE L LTH
Bigg, WEEIT- 70

HAEASA FHIALTIRS VBRI L,
400~1,0007 DHFEA T H A1 OB Fle AR IC 2 2
FCHRAIRMZANE L7z, BISHITFERBREED X 06k
B TI0R ISR L, RN T TITo 720 BADRE
ARB NI O IR W ASE AT & RO E I A3 H.
WZBIgE STz (Fig 2)o S D728, BEOR% E W A%
EHEL, HaokERy (F) 2o A% E T
DEMOESEZHAE (R, mm), F2L&ERET
OESEERE (r, mm) & L TEROHEAE D &
ExITolz0 B, WHPICHAPHIELTCLE- 72
itk X OBIRD—FAAEH TH - 72AHIZO T
(&, AREAEE O S BRI L 726
HAaoBIRERIRENNE, HAmsHEiBsEHw Th
LAEARO AR &, kRS (MIR) @Rl
AL & 0 fIlT L7z, Bl RSRIERAIC L ) Rkd 72,

MIR= (R - I'nax) / (Fmax - Foaxt)

ooy » IATEROERE (mm),

Tmaxr; A5 2 FHOEIRE (mm)

K BRI R @ §F 58 X & 13 body proportional
hypothesis (BPH) # (Francis, 1990) % H\CHExE

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

Agency
Fishery statisticd area by the Fisheries Agency
Yea 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 48 64
1998  May 41 16 57
1998 Jun 78 4 1 18 9 6 116
1998 Jul 27 27
1998 Aug 16 16
1998  Sep 1 24 25
1998 Oct 4 4
1998  Nov 55 55
1999 Jan 2 11 15 28
1999  Feb 10 3 3 3 19
1999  Mar 27 27
1999 Apr 100 100
1999 May 65 65
1999 Jun 1 2 19 3 121 19 16 181
1999 Jul 6 1 2 4 1 10 24
1999 Aug 2 12 3 17
1999 Sep 6 3 9
1999 Oct 43 16 59
1999 Nov 66 66
1999 Dec 48 48
2000 Feb 23 23
2000 Mar 17 17
2000  Apr 5 5
Total 93 100 17 16 8 4 6 15 105 3 14 1 41 3 4 46 6 66 18 48 121 19 1 18 4 84 16 9 166 1052
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Fig. 1. Geographical distribution of specimens of Saurida
umeyoshii collected in the East China Sea. n: number of fish
examined.

[Posterior Anterior|

Fig. 2. Ring mark reading of otolith from female Saurida
umeyoshii (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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L72c BPH 2 BRI EERIUTORIZL YR
bHNb,
RO R X EEEAEOMBR

InFL,=a+bhR (1)
BORIERIE DR LR & FEREOBBRN
FL,= (r, /R)"FL, (2)

FL.; ¥ 0 R%E (mm), FL,; nBREEO
FHERAE (mm), b (DX

BPH #:CRO LN KEREHIEOFTHELE%
3 &2 von Bertalanffy O IEMIERZEET V2 H v,
RO W % H#E L 720 von Bertalanffy i & R o
MBI EFIERLEZ YV, RANTHRETY T
O %17 o 72, EH5121% Kaleida Graph 4.0 (Synergy
Software, USA) # 7z,

S

1. EXRMERK

HES0SME A, ME7ATMA DR LK %2 W L7455,
/MR X RIIHELIS mm, 143 mm, &KEL K
HE382 mm, ME454 mm, F34)2 X K13 HE262.6 mm,
W#312.7 mm TdHh o 720 MEHEIC & ) B LRMMAR %
0, HETIE82 % DR A R X FE220~320 mm, MET
1375 % OEARDRE L K260~330 mm TH - 72 (Fig.
3o

2. 1ERFEREEHA

H A M B A 2 o ki 4 ~ 7 HI2id
BHed, 8~9HIZIZ20% L TOHBEKTH - 72,
ZO®REML, 11~ 2 H1360 % U Eo & TH ALY
BB TH o 7255, 3 AICIZER L Zo8E41X
#130% & 7% - 72 (Fig. 4)o

B RFROTFEII2HICRIKT, A%iB) TLi
FRLTCUA RS E ol T2, 12~ 3 AR
THRAMEORER % Bryh L TR L Ak R, 11
HA 558 LT EFLTW (Fig.5)o 25 DREHE
X, BOREREEEIZ12~ 3 H LHEE S R,

3. EXREERREDOBERE
R EHARIGHERELE HICHWHBERD b
(Fig. 6), =5 oBBRRITRRITL Y RSN,
Mt :In FL=4.39+0.89 In R
(r*=10.83, n = 222)
M In FL=4.32+0.99 In R
(r*=10.89, n = 536)
HEHEDBIRIIIMEE, U D ICHREENRDS
72 (ANCOVA, p < 0.01)s ZD7:%, FIHRERELE
DFMNIIHERER %~ DBIFRAZ w72,

4. SIREXREMRERR

EUROBIGEORR, HETIIRK IBR, METIIRK

Male
n=305 =

0 T 1

200

300 400

Female
n=747

Frequency(%)

0 Ll T T L T 1 T L]

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.

0.8 -
® O

0.6 -
o

Marginal increment ratio

Month

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 between December and February. n:
number of fish examined.

1R ETRD SN (Table 2)o 7 Ty OFEGIHK M FL, =489.4 (1— e 9001098y (1 < <10)
Wize~9ATHL (2%, EMERMBR)., o

728, RO EIIEIIIERIEEEY (12~3 H) & 5. NiEREFELERBXROBERF
DHFEEFEHTHEEEZZ OGNS, LdoT, F MR AR & B X EOBBRIRUTORTEER
YRHHER L EY, HERED» 505% K L 2E_RO b W HE D ARSI DR bz (F-test, p <
DEAEL, MHENOEEXZHE L (Fig 7). M 0.01) (Fig. 8)

HoRERTRRICE )RSz, M BW=0.516x10 °FL*®(»* = 0.92, n = 305)

Me:FL, =4217(1— ¢ ~M66(t+128)) (] < <) M : BW=0.358%10"° 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
Rlng group n FL1 FLZ FL3 FL4 FL5 FLG FL7 FLg FL9 FL]() FLU
Male
1 1 93.2
2 6 103.1 1552
3 32 106.5 1544 1955
4 55 101.5 152.0 191.9 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 1 105.9 149.6 185.9 218.5 258.1 292.9 323.8 341.8 357.7
Mean (weighted) 221 102.8 1512 192.2 224.9 2542 279.4 298.5 341.5 3577
Female
1 1 1135
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 2918
6 90 99.0 156 4 205.6 248.1 2855 3179
7 54 104.7 156.9 202.8 245.0 282.1 319.8 349.5
8 41 103.2 1535 197.3 236.7 2741 308.8 3394 368.3
9 12 95.6 1489 195.0 237.0 270.6 303.3 335.8 365.8 3921
10 11 97.0 1509 192.9 230.4 2657 294.1 320.9 349.0 3758 396.3
11 3 97.0 1494 187.6 217.4 2487 279.9 305.1 327.1 3559 385.4 406.1

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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1000
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800 4 N= 747
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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 %

AWFFETIE 7 vy O HAAMEEIZ BT 5 EWH O
HBLIRI & AR RO LD S, HADERIFE—
M, 12~ 3 HIZEKENDL EEZ NIz, D0
NEEREHEL, MEOREXZRDLHEE, 70
IV O AR, HET8K, METIORE 2D, M
HECHARFGFGAEL, BEDRWEEZ HM/, von
Bertalanffy OB E MR SHEE SN 5k KFLERE
1344217 mm, MET489.4 mm Th o 72, MEDEED
HEZHE L TRV E W) RO = VEHIZS Ao h
bo F72, BLEMEASD, MOFPKEN RS Z
LRI E NI,

WEAREHEO STV IEOMSE (Table 3) 2B W
THS SN REERE, /Y FlE~vTY, 7=
vV, MV CHEREE B4 IS, 1949),
WMOtKEB O~y T2, M3K (£ 4R,
1953 5 BAk, 1977), W MEO~ Y THE 3%, M

4% (%4 K, 1965), #AKED bA 7Ty Tl
EdIT4am (FR, 1953) Thoize F2WY Fiff,
WHET = Ot L 5 ~6RTH A
EHEESIN TS (FH - AH, 1955). TN HDH
IS S L7227 a2y O EICHART, KE
AE L, FAAEEAABHE TH Bo T UTMEER
FEOMEIC X BREREDENTHLEDEZOND
P, L UAERPEICHEEZMEH L2720 Th s LHEE
s,

WA, ERIEE L L COBOBEEIC OV TIZEE
MPRENE LR >TETWS (Beamish and
McFarlane, 1983 : Carlander, 1987 : #£3%, 1997), 4&
WL R AR R O 1, KERFOMHTIZB W
TRLUEEZREHO12THY, #EOFFE LTE
R, fEE, BT, SRS S
NTws (%5, 1988), 209 LAFHOERPE
HCIL, ERIEE S LTl HER, Hof, 4, 6
EHSOWMBESH SN D (JEE, 1997), iz
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Table 3. 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 fork length attained in mm at each age References
1 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 21 258 295 326 353 377 396 413 428 440
S. spp East China Sea Scale Unsexed 162 230 293 380 Aikawa et al, 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 Kyushm, 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. 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
S. 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 154 191 226 257 286 313 338
Unsexed 123 184 238 285 326 362 394 422
Munbai, India Length frequency Unsexed 313 464 537 572 589 600 Jaiswar et al., 2003

BUICBW TR 5 —BMITHW SN T & 724
' Td % (Suzuki and Kimura, 1990 ; 4 ¥, 1997) %%,
Wik, SO, KEPhoA Ny AT
B AIREBST OFFWIL, MRS 1A 5 Bl R o505
DRERDD Y, FISEIAICE W T X 24
DW/PEEDNZELNE V) HIE D H S (Beamish and
McFarlane, 1987), —HHARZBEERLD, wolzA
ST SN D LTINS N L Z LidhneE
ZbNTw5b (Jones, 1992; ¥, 1997), T VHHIZD
W, Lee et al (1986) & Saurida undosquamis O
i & Mtk & IR R IR L, AR R 51
EH OB A BN 2 R 52 & &
ML7ze TNHOBEANC XY, @3k EAEFLO T
VHIZBWTT O NI X 2 A L %
FHIl L TW RS H S L TR S
BEEDSMN O~V EORE (Table 3) 255 &,

Saurida tumbil DFFAIREE A S OFERHEEIZ L

D, WY FilErEET 8k (Tzeng et al., 2002), N~
H VBT T 5% (Rao, 1984), 2 ¥ 234 T 6 sk
(Jaiswar et al., 2003) EH#EE SN TS, Hix HwW
AR A E T, 79 ¥ T TIE 8% (Budnichenko
and Nor, 1978), &#EiEE:TIE 5% (Tung and Lien,
1965), WY FiHEB LMy F VETIZT7H (Yeh
etal, 1977) F CTHH L Tw %, — %, Saurida
undosquamis \Z 2O W I % H W CTERTEDNR 7 &
N74ER, 77 ¥ 7l TR 6 7% (Budnichenko and
Nor, 1978), BB Tl E 8 2 3 AR T H I
L, A ToORE TIEREBHmEETOMET 7%, T
10i% (Lee et al., 1986), +—A MF U 7ALPaREICH
WTIEHET 8%, METIZ 9 (Wen et al., 1987) %
RTEEIBEIN TS, 2O X IZERAFEDAMNS
BWTOBEOYZVIEOKEOHEIITH AU D
SRR SN TBY, #HRICREZHZATVSfEMR
W23d 5. G5tk YTVBEOMANE X UOHEIZEWT
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BRI U 72 SRl AR R A S % SR B 5 2 72 DI H
A X B IEMER PR E SR TH S,

WL, HEEA, BB, MAFICEDLLEEREHRT
(Summerfelt, 1987), fFifE DAL, FIHEHEL
HEREMAERICKELREYS 25 (RS - 1,
1990) o B % HI v CIEME 2 SR B4 22 & 47 9 1213,
BEEOBVEERIEEOMEH MR TH Y, WIAFH

SR O YBEEDTEOMET SN v E bR
ERREITIZOWTIE, 5HBZ O LS E2FRET L,
WEE TETHRNT L T 2 EPRETHDL L EZ
b7z,

FIROPWA AL D AW F R EOZALIT R IZ b
SNAHZENRMSENTEY (Jorgensen ef al, 2007),
DIVEERARE CHIE SN AFEIC OV THnoHhn
OWERH L, YarF, FIF, VAL, FFA,
FFod, 7=V TIE, 19604 A% LU AR AR 4K s
WAL CTwD (KiE, 1980). /-7 v F (KK,
1974), ¥ 7F (ZR 5, 1975) Tl F4E#TEE D KA
L3 ST b, — IS, FFEEREO KRB LI
G9 RO L BRI o L
MWEN b (Rijnsdorp, 1993). LA L, #IZ[F4E#GHE
O/NEEY, ¥4 4 (Oki and Tabeta, 1998) & a7
FA<FHYF (Buoy 5, 1998) THOLME LT
BY, ThHEBEIRETIIHHOWELZBLTH S,
Z N6 20 o [FAEEEE o /MBI, R o R TR
BDZALIZ X 5 THIERZ SN TV ATRELAD 5,
DF D, WSEIEEASKBA S E RN LT i
FEZE DTSR, RREIVEAEREICEIDZ ANV
F—EEXITH, HWMCHAT 2 ERIEE Z oMk
DHEFRRBEIEINEDFE L o TR THEEE RS
Nod, TVHICHLTH, 7=y THRAEED/NY
L SN TBY, SHHREOUEICL - T,
L) MBI TR I E S REE o T2 D L E
ZbNTws (MG, 1965), L LZ08%RIL,
RERERREOUHEZ DRV, BRI H-> 72
ANF—FEPTONIAERTHLLEDEZ LN D,
RERBOYWHZ D ZWEE, BEICREShTw
eI ANVF—DFAEICH T EINL I LIZh D720,
WENEL 252 E08EZONEL, TOXHITHE
DIEE D AR T E % Fr OB 2 BRI L 723
A, R, BRI SRRMLNRA L, BREEAE)I
LCHEESIC 2> T LE) WREMED D B 72, Vot
ABIEZALZ R LT L T » 2RI & o M
NERKS>TBY, BRFEIWELTHERREOMEHK
Wb ERnHLEEZLNTWS (Olsen ef al.,
2004) o

7 BIYIZDOWT S FFEOBIKIC X o Tl R
WCEAEBING Z 3D EZALN, BRZBHLT
DERZWSPITT 5720121355 D T, RRRFE
B B TEMOEBERPLETH S

$2E WIFBEIOLYOEFHEE

B ®

R k9, 7oz v, R~V EEMETH
5 e R ENTE7 (Inoue and Nakabo, 2006), &
NECTHMEZ RN L TR Ho TE70, WM&
ST 216 %E &, AEEOAY AR 4 <
HoNTWRhoTz,

WY FWICBWTIEZ 0y o i AE & R R
WBEEICE 5 SN, TORFIREBIZEMICH D0
YEZONDH, KHIZTEICHKAE EEZ NTH 5B
WigERERE A E LTwhbzn, 7Ty, <1
LR L LT RICERT AL LT 5 &, i,
HEAOMBET 22T I Wb E2 5N b, fi
B, ZOMOEREDOLEIC X o THIfEIE R O#
fRIERINC & % WS, ERAIZLD ] S5 78,
70NN T B ARRDZALDSE Z - TV 2 W ek
Bdhb, AIZOVWTLBEORE, EIIPEICHET
AR NT20, HEDOTERE OHKIZTE WS,
SAGH, WER EORENEIL L Tn L 2 LTS
ZEZoNb, THVoBRERZA7:0128, AW
FRFERFTEZ O L TBL 2 EIIEETH 5,

FAEE DO VORI LT, e W
e (%4 R, 1965) ~ vV ORI, Py
SIVBIO NSV ORSM WS, 1953 ¢ i
M, 1961), WIHHEE~ZVBIE NI 75TV DR
M (P v XK ERFZERT, 1972), W FifFET =
IV ORI & I (L, 1968), W iy, &
WY =Ty ORI L IR (ME - A%, 1955)
HREDMARDH L, LarL, INLOEHIZAIRTD
PR DB AR E R OZLIZIED L DT, Mk
YWhH OB I oHte R, W o FEH
BINEEHIRZLIZ O W T O IE R L, TV EHOAM
EREIZOWTOHHRIEMI TS %,

RETI, MREFBILHC X 0 I0HEO BAB R % Bl
EL, 2wty oy oIiE A BRI,
BB EB LNy FEIEOHE 2TV, 70T
Y OEROFHM RS EAT D 72O LB, Il
BRI T A M EMICH O T A L2 HIE
L7
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mHEFTE

1% & FBE 19984F 4 H 72 520004F 4 H 1227 T
P F S N7 a Y EH,05200 K % Fl v 72
(Table 1 : Fig. 1)o

feEkdg, AfERiEc, B (FL), hE, WK
FridEm (BW), AHREROWNEZIT- 7. BX
iz, ARENERZ HWTl mm B TEHRIIL 720 %
EREROWEIIOWTIE, BETRERFY Y VERERZH
W, REB L UONREERER L] g 847, B ER
#01g HALCIlE Lz Mt L CIXEERE Hv, KE,
Wik L ERmB L VBB ERL] g B CTHllE L
72

Fi U 72 AR SRR A E R S 77~ IR C I
EL7ze TN O—EOMEDINEEZ10 % KV
<~ CTEE L, YRS 5 RS X OB
ERCIMEEOIEZ vz, 77 VIR TRIE L7
AR ORI ZY YL, =¥ ) =)V ThikEX ¥
7 ) VB (Technovit 7,100, Kulzer) T@H# L7z,
WwAEXIZ7 o b—2T25um OBRWH Z/ERL,
1% MV A T ¥ 70 —Thettts, LB TS

R [—

2% 475 720 Yamamoto (1956) % ZB#12, RE DI
DIFEEREH X5 L (Fig. 9), MEkFEMBIZIcEo v
THIHE D IABERE % R D 6 WX 4 L 726

K FHE (Immature stage: Im) © JEL#] (Perin
- ucleolus stage), ¥ # Jd I (Yolk vesicle
stage) DIIDOATH R EN S,

FEH (Developing stage) : #x b J83E L 7290 A39p
W (Primary yolk stage) (/N> B
oMl E O FHAEFHICRD BNDE) b L 3PP
%M (Late yolk stage) (FKHIoJH# ERATHI
TSRO OND) ITEL TS, Z0H
22T, IO ERRIIC X D il (Early
developing stage : Ed) & %] (Late developing
stage: Ld) 1ZIXBIL 720

B EED (Mature stage : M) : #ix b J85E L 7290 2%k
R (Migratory nucleus stage), d L <&
G (Mature stage) [SELTW5,

FESPEA (Spawning stage : Spa) : YN I B o 5P
IR IENATED 5D,

BASHHA (Spent stage : Spe) @ % { DI I CTBRIT
DIEE > TWwhb,

Fig. 9. Microphotographs of oocytes and postovulatory follicle at different stages
in Saurida umeyoshii. a: perinucleolus stage, b: yolk vesicle stage, c: 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 ¢ m.
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{KIEHE (Resting stage : R) : BT o UP & M58
HINTHEL S %,

AGEBRAE R (GSD 13RI X ) sRed 72,

GSI = (Al EE / NI L EE) *x100

TR 72 ME OFER, INHEOTALIC X 2 JIEEAL LR
KB D MBI o 720 B RIAE R D IIE DY
FRUEZRNB 720, 10 %RV <) ¥ THE LI
HEOLAPIRI L D) L2248k 5 I9££150 4 m
PLE®PE, #5008 oW TIREE & FHI L 72,

L HIRAE OHEE X 6 ~ 9 HICERSE Sz
R AR SR 2 B, JECIR /NN B X OV
FENICZ RO T2 SN B MAEO MBI L R
ROMR, MECIIFEZNEN, BB X ORI o
JRE 2 RO MR MBI L R LR OKRE KD,

RE AT Bl O P H o BRI O BIZI1E, B L
I OIIFZ FEOBEARD 9 B, it L TREL -
72O IE M 2 R RE R 255 2 © & 2 LT IR 37U A %
iz,

19984E 6 H, #51, % 2 ILHALTIRE © 7 @K
1999466 ~9 H, 261, FE2 KENLTHRE : 9@

LS
19994 6 ~ 7 H, %521, ZE22111HALTHRE : 551
*

2Ny FRESBOHEEI IR OIN (WokIR) 24
¥ 514 (8 X k278~421 mm) ZH w7z Th

100 A

P [=3] (o]
o o o
1 1 1

Frequency(%)

N
o
1

5OMARIZOWT, 10 % AN~ ¥ CTH%ELINE
OFEAPRBLLDBLZ05 g OMBEZWOHL, J7
REPC RS TN 2 5HE L 720 BHECL 72905000 & IR 31
EEROWARII S EREETHEL, BRAKRLOMKRE
Kb 7o

1. HEFEFEEH
1-1. BEOERAREOD ARHRRKR

/MR LR E (B EREAESR) ok
ZRfE AL, MO0 ERERD 2~ (Fig
10)o FEEMOINEIZ 4 ~11] THI L 720 A5
HVIIEEII O F F o 2 AARIE 4 ~12H TR S
AFIZ6 ~ 9 AT CEVBHETHIBLL 720 — 7,
S OIRHEIE 9 A0S, KIEOIIHIZI0H 225 %
NZENHBL, 2~3 HIZETRERTH - 72,
1-2. GSIDAFZEI

Wit > GSI @ H B124L % Fig. 11183, Mo GSI
6~ 9 HIZHFCTEE8 &z, 8 HICIZRAMEE
ALz BETIE 6 HIZm ARz R L7z,

2. BEXRAIKRE
WEHE D A4 R RHE % Fig. 121379, HED R/
AR L1180 mm Td o 720 KA 7 %13 LBk

o Im
mEd
mLd
M
M Spa
m Spe
m R

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

RO M E G AL, BXE272 mm DL ofEfk
FETHEML Tz, METIE, R X K228 mm &Kim D
EARIZETRER, FRULoMRIZETRHL Tw
7o F7-MEHEE B2 2 F DL TIZE A L ORI
LCTwiz,

3. OFEERRN & RIRBFEIE
3-1. BREEMERK
PUIEDRIZINEZ R S RO TEL TV &, kb

FE3E L 79 SR NS RS B R IUT V2 5% L 721, BB#%R600~700
um OYPE TR & W Ha A2 Bhai i o I THE K S
LY —r K E N (Fig 13.a). BT, 59
£600~700um ICA SN2 E =7 AVNE LR, Wk
PECRERL S N2 5 BESRBE SR Sz (Fig. 13.b)s
JRE600~700um DI THEK S5 ¥ — 27 1%, WAKIN
EHEIN IR AT AIENTIIE SIS R
(Fig. 13.c), INEEESBL 0OI0 & PEIntk i % 290
HEATIREOONRL B o7 (Fig 13.d)o
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Fig. 12. Maturity by FL-class for male and female Saurida umeyoshii collected

from June to September.

3-2. BOREHRIETE

Y O s BB B 1 31T % IR 455 51 0 IR o M BLAR I
% Table 412787 F o 20~ 4 HTid, JIENTHRD IE
BB oA A ZZIIRE (55 1INTE) (IR Re R B £ 1 o P
BIOKBINTRE SN, #1INFEORDIEEREC
HHINTE (55 2 0T (ZINFOERL A T2 & ISR R Bl Al
O THR SN T Wiz, 4 ~12B Tk, 4 198
WK O RCEAIR, 45 2 JREEIC R Ra R Bhai O JR A A 5
N7zo 12~160F T, % 1IRBHIIWMAKZ 52T L0k
1,200um it DI TH - 7=DIHF L, 4 2 IR
N BRI 2 S B TH > 720 16~200F T, % 1 I0%E
EWKATE T L 72N CRERL S 4, 45 2 U130 ¢
BRALA TR ORBEIHRINGEL Tz, 22 O

1L, PREEERR AT PRI 2 W IR TR S 4 1
PRASHBLL 720 HRINERIENG IR A 2 R D3 3 L 72
2%, FFIZ16~2015 Tlid, BIRBHL OB X X O ]
WRCBIE S, BRI LR IRZ 2 L - PRI iR
fa (Fig. 9.h) ZH§ MK D 57z,

4. Ny FEIH

2Ny FRERR B K 105,330% (8 X F:374 mm),
A8 490k (R 4320 mm) TdH o7z 23y FREHN
¥ (BF k) & RIEORERI,

BF = (1.70x10°® ) FL** (»*= 0.49)
TRENL (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, c: 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 T
n=14

@

=

s 100 ~ T

g

[e]

£

z

k]

oy

3

()

w

5 50 -

©

m

O | | | |
250 300 350 400 450 500

Fork length (mm)

Fig. 14. Relationship between batch fecundity and fork length of
female Saurida umeyoshii. n: number of fish examined.

z ¥

AWFZETIIAR A MBI S & 7y OO
J B RSB A B BLIRI & F X, BEIRI &2 B & 202 L
72 T2 0TV ORMBXELB XUy FHEINEO
DTN IV OMMEN LR 2T 72 L 25,
2, 3HIZETOREEPREAIOINEZFF> T
7oA, 4 RIS CRIBICIEL, 9 BRI IEN
ONMFEEFFOL I ol 24 HlIZZbT i
O RGN DN &2 FE o b BIn 727280, RESEASERLA
SN/ Ez0N5b, 5 HIE X ) FEBREAER,
SRHIE LI OF8 & Fe oMk A % { Bin/z. 6, TH
T E BICHEPIH S U IZPEIR I O PP HE % FE ol R s

SEMEE A Lz, T8 HICIZ6E, 9HITIZTH
R ORI D L < Mo E 2 - Tw»
720 SO0, 6~9 HPEINENIZHzoTnD D
O LRI NIz, I0FIIEFEIR D L <13 o
WAFFOMEMARD 2 HRELB L2000, HEENEB X
ORIEII O I % Fpo kA 3 HIFERE BN, FEYN B
FHETWLIDEEZ 5Nz, 10H 5 SR O5R
B2 fpofnsBin, 1 A QREIZEEmML 72,
DX %, BISEBLREOUIHE D H BRI A S,
zuxy OEIHEIZ4 AP S12HOEICHD,
ZORIMI6 HNOLIOHTHLEEZONSL, TNIZ
GSI DZEAL DRI & HIFIF—FK L 720 T 72ARFETIE,
GSI A5 % LInl % Wi Qs A 1, Beatdll, &L
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CIEINHOMEZFE->TED, EINTMALTWYS
botBbii,

PRI D2 AL 3 & OV [ 1) 9 3 o e AR I
5, AMTIEREINE AT IZIIE600~700 um D YIE TR
B S IRREBE RO THEK S NS ¥ -2 298
WEN, ZOE—=7 0L OO EREEDTZR S
o L) IR Z S EE R Oz, 72, 20
—HOEIN DD B &, JHEIERAENDOINAFET S
Z LI X o THUIIEC00~700um D ¥ — 7 AL S
n, FERIC—HOEIRNEH D RTEEZ LN,

PEIR 2 08 N0 0 :BATI2HE 9 TR D2 MkiE, duka ¥
7 FA 9T OEIEEOHE (Hunter and Goldberg,
1980) 2w SN TLLRE, <23 (Dickerson et al.,
1992), KWt~ 4,3 (Priede and Watson, 1993) 7
ETHIIHEOREL LT HRICHVWONA, XS I
oz, PHNREIOEZ L2 L T5 2 &Ik 5
T, Daily Egg Production Method (DEPM) T¥& i
BOWEI»TREE 25 Z LRI TS (Lasker,
1989 ; K, 2006). AFED X H IZIHHEWNIZHIHO
PEIR 0 NE ASMIRE IZAFAE 3 5 Z L1, 2 ORANE
P EIRICHEYET I EEZR LTS (Wright,
1992), ~ % 4 (Matsuyama et al., 1988) % v *
(Hunter et al., 1986) Ti%, HEPYH U5 I8 B 122405 14
URICHET A2 N GhoTnwbd, Fidbkh ¥
JFATTTE3I~4HTETHRINENS L v
(Hunter and Macewicz, 1989), 7 v v i, #rlH
2 ODWRERECH 5PN LI FR ICBlg S /e
ZEnn, B D 24P RPN RN AR
PIZER D Z & AR S L7z,

Nucleus Yolk globule

Second largest
oocytesin ovary LY

L t —
.arges aqayes Hydration
in ovary M

Clocktime 02

M

I [ 45 ) 90 BE 0 B BGIR I % 7 R, B S
HHINE, I H T H QT2 SN 2T THIE TR
%W, Miashml], Whgsmll L mEriLsg
BALMICHZELTWE, EINH M H ORI 55 #%
W TWAKREFT) D LEZ SRz (Fig 15). K
HINDOWAKIZ12~16/F 1215 S N2k TldIZIZE T L
T\ 2o 16~20MF LI X PR IEA T D BE 35 X OV 2SI I
THMECHI LR Z R L7, PR b R w e B
b o PR ER (Fig. 9.h) A3 5K R 5
N, IRRIBRAHTICHRININ DS PR TBIZE S LB MR D
M L7z F72, 20~ 4 BRICEE S N BRO IR Tt
WoKAZSET L7INREg s e olzs ThHDT E
Mo, REOPEINIZ16~208F 2 T b b 2 & AL X
N7zo F 729N ORI B I IRl R B o
PEFEOZ ENEL L, L OPEIERIE & [ B 2RI
DA ZHEINEE NS (Fig. 9.1) #FHoMADL B
N7=Z s, WEHEOZILOERE SGbET, &
%< L b 3 HIEMER TREINT 2D N5 Z & ATRIE
BN COBEBHIZho THlifEd 5 EINIHRD S
&, IEIEREN O IEET S 2 LI Xk o THUWE
££600~700um DY — 27 B S, LD REIH %
NRFTEEZEZONT VDT D5, REORIA,
pEIIARIE, FERIIZEER (REF, 1989) BT 5D
o LRIz,

WY FHET =2y Th, AN, KWlBEi%HO
5P & RIRF IS HEIR 2 IR I AR S B IR R, HrIHOHE
PRI AT I B SN AR MBI L T 5 (1
H, 1968) ZhZ ki, 7arzv k=TI
BWTHHEEH I CTlki TR 2 kA5 2

Follicular layer

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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LERIBLTWD, AW TIE, ARAOEEN
DT DIRNTTE o 7275, T =T Tl
g & b B /B ORI H OBEIE #4080 % [F
REICFF DI HE S IL B, /N AR IS R T AR LT H SR
BB N EBEHESIN TS (LH, 1968).

AIEIZZ W EIZATH) T EDHS N E B o 7205,
% 0] pE YR i C U AR R EE DR S E I AT I e L C B
5, EINBEMECT BT Ny FEINE L E
| %254 %2 5% & 72 5 (Hunter and Macewicz,
1989) o AWFFETIE—M DN v FIZRE XL K£300 mm T
#122,000%%, JE X400 mm THI83,000k D IE A3 £
nNaptiftEgashize A=A M7V TRhEREO 7S
A Bt Lutianus vittus (3% M EIR T, BN o6
LTy FREIFIEN W LTy
% (Davis and West, 1992), —7F, F—/N\—V—)L
Microstomus pacificus (see Hunter et al., 1992) =<
HoN (P, 2006) DNy FREIVEUIFEII O Lo
2%, DB fRA2 ISP LT, 75 2F4 73T
NI O B & I TNy F RIS R ), £/
Ny FREINE L KR, AR, RS B 0 BIAREATR
HHNTWS (FH, 2006). ABFZETIZAM DI
W WAEL R A CTINEZ WE L72A%, A0 REINF
KEEZ, PGREROE IS L~ L LT
GRIIEUSRE D 23y FREEIR LD ZALIZ DOV T b IS 247
W, FKIREREER E OB EZ RS 2 212X D,
BRI REA 22 RE SN AL RE O R I R0 4R B BN O HEE IS D 72
BEHDLEEZLND,

F/oruxy T, EIHA A A 12 o R
WHZEDVHLNE o7, IRASEEBIEE D
DOFEFIHICE LT, WA o~y T5~8
H (xR, 1965), WAWEHEHFO<TZY T6~9
H (xR, 1965), WY FilgE7 =2y T4 H T4
M55, 6 H (LM, 1968), WM N 7r Ty
T5~9H (BEMmIXAKENZERT, 1972), #AAKE
BEMAFTYTE5~T7H (FR, 1953) &\ AR
Hho T FiE, WlHENOT =TV TIX, 3~5
HuERNETL50L 8, 9 HEENHET 2D 0,
BEOLKGABOELD 200 NH 5 L) it d
»5H (W - AH, 1955), ThbOMFRICIR, K
WIgECld 7 vy oI, 4 ) BIIZE - Tiibh
5T NS E 572 (Table 5),

RO LY EIIICRE R ENDH L Z LT
BEZONDEY, EINMPERMIZDZEKNO—>
27 0y D5 B MR O RS A8 B

LCTWBZEDBEZOND, BT J kMR LET
&, AMCRST, 7AHTSA, Tray, hA
T, F 74 BMOEEBI R EVEINE 2 RO A,
WY F RIS b7 ) BESRERR OB & iR
ZAT MRS OEB DN S (T, 1985) Z &7,
BOVHEIHORERNIC R > TwbE I eEREZLRDL LV
9 CRHE - KM, 2006). Saurida undosquamis 22
WA 2238V & o THEINS R 2 > TH D,
7 7 ¥ 7# (Budnichenko and Dimitrova, 1981), T
V7 MR (7L 2% 2 KU T) (El-Greisy,
2005), AT A (Latif and Shenouda, 1973), A IV
7V 2 (Ismen, 2003) TOEINIHER SN S
B3, ALED S A T XHGHEH T A A T )V HH il
AL LT 2 R EE O EIE KIR O T 3 5 41
WZEfThb N, T3 ~12HTH B EHEEINT
W% (Golani, 1993). 7 7 ¥ 7 # (Budnichenko and
Dimitrova, 1981) ®~ =7 (Tiews et al., 1972) T
\& Saurida tumbil dEFEEIRT 2 EPWEINT
W2 (727207 7 €T #D» 5D Saurida undosquamis
B L U Saurida tumbil DRERBZIMBOY TV ED
SRR E R L THE L (L, MEEORHE 2%
T5)o FMWMHEREZTCIER L, HRENEIN
OESITEEZ5 2521 0ho> TETw5 CKH,
2006) . S S IZHTNEO R Tld~ v ORI
EWAH DL Z EFHEIN TV B, Wi Tl
BB EDS R 2 > TB Y, BAARICOMEN RSN
eV (B4R, 1965), M EEREE, MARTEREL,
FERMILHR 70 EAYEA I L CREINl o 2
TW5Dhb Lz,

GRIOWTET, W THY FHEE 7 1 1 DRI,
FEINIC BT % 5/l 2 B Sz AMIE DT
IV EREISNTWIz7208E 0, EINCET %
MR CBEDOARMDFENE L DIBIZT & vy,
HETVFIZBWTHMICHE S22 Lo WIlo
FERE WAL R IR I EDH S 0 & o 720 BUERT Y
L2 SN TW R WO =V EIZOWTOAYS:
MFIFEIC DWW T, RO & 9 % Tihx Hv-CEk
ML, ISP LTW ZEDPRETH S,

FARMIZOWT Y, SHRERROHBIEVE
BH, WEZ% EORMEIZAL TV ZLIETHSTE LS
Nb, THIVSZBREPZ 272012, KL TH
Lk o 7o, EINER, MBI R
FEBR OIS EB R O MBS OTHMAE A ) L& 2
bid,
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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 Kii 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 East China 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 Y amaguchi 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 Liuand Yeh, 1974
Northern part of South China Sea Feb - May Liuvand Yeh, 1974
Gulf of Tonkin Feb - May Liuand Yeh, 1974
Arabian Sea year-round Budnichenko and Dimitrova, 1981

FIE MBBHRADICHETD MHT IV DER
ERR

B B

kA T LR o 0 AR B RS X OV
PRI S WY FiE, MY TR AT BTy
BHac, ENETERIVEOERZ 505 (Es -
HH, 1986)0 FASETIE ISR B OER L LT
FIFSh, EEAEEGRE LTRY b TWw5,
AR VLI ER 53 e HLAE T S Ul L8 ) T
LNTW5D, o VE LR, AREEIZOWTHEE
FEROWP»ELL, Gdgfloarhrf vhrzy e
EHIHERIZEALTWAEEZ NS (U -
A, 1998 IHH 5, 2007),

MA Iy OEYFRMAE LT, R, N,
DA EVL ODRORES R INT VDD, BED
VIS MR OWTIE Iy AL M AT

IV ERFLTHE > T REEODH 5 b 0D FE
The ZD72, WL AFXZyDshzHho723
DThHbEEZONIHEIIZ LV, T/, TRFET
D H A D38 T FH O AE WA 8 A X A T
ELTHwLR, BdfThbhT&a7z (58, 1953
% % K, 1953 [ M - AHr, 1955 & H, 1986),
LA L&A, B & 2 4 i e sl R IE AL R
¥ X ¥ ¥ F Anoplopoma fimbria (see Beamish and
Chilton, 1982), ALK KEEH 7D Cynoscion regalis (see
Lowerre-Barbieri et al., 1994) %% { ofifiT, /Nl
BIIEE—BRPTER SNL WL 005, Hifid
EEOBIRE AR Fedr & D SR EE, BAL WEoRL
HIZE D EBEICZLvEHE IR TWE, TYHIC
DWTC D, Saurida undosquamis TIXAERDTEH L & b
13 OB /NS S fa eI 5 2 &
PHEEIN TS (Lee et al., 1986)

ERE, KEBFEOMIICBWTRDOEELREAD
12THD, (Summerfelt, 1987), & IHEFMI < & FHE
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HHRICKR S H2ROWETH L (W5 - S,
1990)0 AEHIEE O EMEA W Z &I FE A E 2 1T
) ETORRENTH 205, TV EOBIZE L TH i
BHELE L TORBEATSITRH SN TE2EETEW
W o IEREZ AR AT E & RRBITICIE, BEEO =W
EEIEE OBEDP AT K TH %o
AWFZETIE, WHBEWICBITE My 2w,

MEOWEE 2OV THETT 5720, e H
AZOVTHERBEEE LTORYELFFMHL, F2H
A DBIEIIED W TG & R 2 72

M EFE

19994F 5 H 2 5 20014F 6 H (x5 L 0 s A &
FIECH, MURRIC X > TS, TS, S
W, BEREHASIOKIBTF SN b X5V B XU,
HMHL, REARAL, 1 - B2 F CHAOFAEMFAL
TEON b ATy, 5695 A % v 72 (Table 6;
Fig. 16)-

Bk fE, AR, BXE (FL), k&, MK
Pk dEs (BW), AREROWNEZ T /2%,
EHAURFA) % & bI270 % =8 J —VTIRAFEL 720
R E, REMNEKRZ VT mm BA2TRAIL 72,
ZEEOWEIZOWTIE, BEETRFY Y VERERZ
v, RESB X ONERZER 2] g HA7, ARRE
w201 g WAL CllE Lze Mt ETIEMRER, R

&, NiEkEEEL L AR ER%]1 g HALTHE
L7zo 8, RSB LIC< K, E 248D
v EBbN L WEEEIRA N SR L 72, &b, #HE
HRIZOWTH PAHMICBIZ L2 & 25, TaihEE il
BEINZHLO0, FHFEBOERAARHEE T, F oMK
2D A X ofufafl & NS, ERTEEE LT
BARETH S &MWL 720

ATEO BT CHRAMAEISREESH Y, Zhxh
DM BEERRAS L PRI BIEE S 1, R o (radil)
T LT (Fig 17). BEOBEROFA L DI
R - ABr (1955) 2ZFICL, WfDid-& ) &
ENTLEZH W BEIKEHRATA HT A
Ped, TRt AR CTI0RFICIER LTI G CHRIZ L 72
(Fig. 17)o HAWRATA FH T A L TZRF VHRIC
I L, 1,000~2,000% O nlxAA CTHA O R M
DSHAWRIC 72 % F CHRARM 2 WEE L, Wi % 5 ReBesis
TIORFIZHLR L TRAHET TRIZ L 72,

ENENOERMILE DR 4% T 5729, 2000
ELRZHICHE S N220RIC DV T 2 ADFRAFENE
NENBHBEIZ3ETODFHA L D 2470, KR
BB L7 AN EEOREE L LT, Average
percent error (APE) (Beamish and Fournier, 1981)
B X O The index of precision (D) (Chang, 1982) %
K7z,

H A O JARBIANZ A IAE T & EH A A HI%E
sz (Fig 18)o T D7z, BE/R% EH M & B

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
2001 Jun 2 268 -295 7 261 -462
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Fig. 16. Areas fished by offshore pair trawlers (light
shading) and small trawlers (dark shading) for Saurida
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).

L, BAOREREE (F) 20 HAKESE TOE
MoEL2HAE R mm), FALEERETHOE
XEERE (r, mm) & LTEROFAL D EHlEE
Toze B, WAPIZHAHEIEL TL - 224k
B L OEIRO AR TH - 72ROV TR
WA E DT> S BRIV L, HE27TTAEAR, WESTTAE (A % 45

AT e & BRI ICH W72,

HHoBRERENE, HARINBIZBT %EH
WO HBNLEUIRM & AR ER (MIR) @ H 312k &
DFIE U720 fRal RIS X DR 72,

MIR = (R - Tyaw) / (Toax = Tones)
e+ AEROBRE (mm),
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Anterior

-

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).

Cmat > A5 2 FHOERE (mm)

% BRI R @ 5 )8 L K 13 body proportional
hypothesis (BPH) #: (Francis, 1990) % H\wCHEx
L7z0 BPH HEIZ X 2R X RIID T ORI L YK
DHND,

RO R XEE A ROMRN

InFL.=a+blnR (1)
TN OFHRB L E & FERROBGRN
FL,=(r,/R)"FL, (2)

FL . RO L E (mm), FL,: nfEREFD
AR E (mm), b (VRO
BPHETRD LN ZERERFOGFRELE %
3 &2 von Bertalanffy IR EE TV 2 v,
AKFE DR E % H# 2 L 72o von Bertalanffy i & X @
MEICEEFIERELEZHY, R/AZREETY T
W %475 720 #5213 Kaleida Graph 4.0 (Synergy
Software, USA) % 27z

S

1. ERTEOZLMOKREE

20ME RO L B, 2 OEMILE OBV T
2 NOFA T 3§ DR 6 MG AR Y 24T o 724G
R, BEHCEEE, BACKASE L SR
Zirolze HANY KEEOFEE APE, D O FI31H
FEBITHAITHAEBTRC, BRI L
DAFEDSE\WZ E &R L7 (Table 7)o

2. EXRHMERK

HE282ME A, ME413MEA DR LK % P L 745 3,
/R R AT HEL8Y mm, ME235 mm, kKR K
HE426 mm, ME478 mm, P2 X K13 HE323.8 mm,
1#371.9 mm TdHh o> 720 WEHEIC & ) BLRMMEAR %
0, HETIET] % ORI XL E280~360 mm, T

1370 % D E AR X $340~440 mm TH - 7z (Fig.

19).

3. ERHZREFEA

411K (6 %) O H A IEEACASHBE T2 < FAID
DT D > 727280, RSN D550 S 1ZBRSHL 72,

H A Bl & e & Fpo ki 6 ~ 9 A ik
BILAMo 7205 E0H%BAK L, 11~ 2 BB ER
L7z0 12H121380 % DL ik T H A /g H3 %
WTHole SHICAML TZOHEIXI0% % F
HY, 4, 5 HIZIZEFEAER SN o7 (Fig
20) o

DR EFROFIZIZHICHRIET, AxiE) LI
FHLTIOH 2 mE & > 72 (Fig. 21). F72, 10~
3 H OBEARTHRANGBOER % At U TR L 72581
ERIZ, 10H2» 58k L T8z b mWniiz R L
7oo INHOERIY, BREBREHIZI2~ 3 H &
E SNz,

4. REXREERROBR
RALEEHAEIGMREE DITH VMBI ED S
(Fig. 22), Zn oo KARICE Y RENT,
M In FL = 4.428 + 0.959 In R (»* = 0.85, n =
279)
M In FL =4.319+ 1.032In R (* = 0.86, n =
379)
HEHEDOBIFRAUTIIME, Y E D ICAHRENRD S
7z (ANCOVA, p <0.01),

5. HERRRERRR

BUROEEOMEE, HETIHRKIIEIR, MTiERK
128k T Tl SN2 (Table 8)o A7 =Y ORENR
EIZ6~7THTHAH (48, AEFHERYPBE)., 2
D72, KO REINFIIIE RIS 11~2 H)
IV LBIEPEIEIERTHLEEZOND, LI2AT
>TC, FHEHRBRILEL, SERE»H05% L7z
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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 3rd reading
Fish. No. Reader 1 Reader? Reader 1 Reader 2 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 5 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 Saurida

elongata.
FEHO LD E R L, MEHENNEE 2 e L7z (Fig wekEzohiz,
23) 5
MERE DR ERIT R L DR Sz, 6. AEREREEREIXKOBER
M FL, =422.3 (1— ¢ ~ 022 (¢7130)) W LA E L R EOBBRIZUL TR THE
(1<t<10) Nz MEEORBRNICIEEEEIRDOON Lo 72
M: FL,=512.6 (1 — ¢ 57 (14160 (F-test, p <001) (Fig. 24),
1l<t<l1l) BW =0.170x 10 ™ 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, FLs FLg FL, FLg FLo FL;o FL; FL,,

Male

1 0

2 4 138.6 183.4

3 22 130.8 1833 2281

4 42 133.5 190.0 233.8 271.2

5 64 130.0 185.5 2281 265.9 297.0

6 73 128.1 181.7 223.7 260.8 293.0 319.8

7 44 127.3 176.1 217.9 254.8 2885 316.4 338.9

8 18 130.6 179.4 2191 255.1 286.7 315.7 339.5 357.6

9 6 116.5 160.8 203.5 237.5 2679 295.3 316.3 3342 3493

10 2 123.9 173.6 223.6 267.5 296.2 324.0 343.8 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 1823 2248 261.8 291.9 317.1 337.0 3519 356.1 378.8 381.3
Female

1 0

2 3 147.1 210.1

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 71 133.0 190.3 238.3 279.7 3141 345.3 373.5

8 49 133.4 183.9 230.2 269.2 3049 336.3 364.2 388.4

9 35 132.6 184.1 228.8 267.2 3025 332.0 362.8 387.5 410.2

10 22 136.3 184.0 226.7 267.0 2979 327.5 358.8 383.7 404.1 421.3

11 8 134.0 187.4 2294 266.3 2985 327.2 355.8 378.0 397.3 412.8 429.8

12 2 145.3 180.4 215.5 247.2 2832 3126 335.9 365.6 383.9 401.6 412.4 4202

Mean (weighted) 377 135.1 189.7 236.7 276.3 309.6 339.4 366.2 386.1 405.9 418.0 426.3 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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z ¥

AWRTIEIE T, FRBEE LTz AL 2 g
L7zo MAT Y OBEHE K, [H—5H7H» 5 PRE
ENZDDOTHMA DB L > TEROMBIINY —
HERZY, FAIHRERGORENHETH 720 &
DXL 7252 & - TEORDIEH 5 — VT
LABRIE, TZZVIOoWThEHEIh TS ([
H - AHr, 1955) F 780 OmAa & ) KE I,
HAICHER L TR P 5 720 & SITARIIZE TLE@idr 5 4
ESNTAERITE AP OHEE SN FRm L D EHL K
<, % WG E 3R E BN 5 2 L AR
ENdze BT 525, 6 TOERE T SR OER
/AT S B I RRIEDSE VAR, AERIPE E L TORE
FHMEICRIT B ZEDGHoTETVWDL, TRHDZ L
IZEEDE, ARIECIIFMIEE L LTHAZEEL,
BRSNS W72

FEWAE O WMBURIL & U RN S, HAOBRIE
E1H, 11~2 Ik Ehs L E2 507, BAD
ROk, KR, AR, BEHOFEHIM RE W
WEHEICEEEZ S 2, REERESEMICE T2 L
WEoTEREINDL EEZ LN TS (Morales—Nin,
2000), ARWZET, M ATSZVOHADOEWNIE K
WO T3 5K 54T TREEINS Z LWL
e rolze —HABHGNIE, AKi2SE < EI (5B
ABEBR)ICHTEPSEIIHT TR IN TV,

WEHEDOWMER Z ROTAFRD S, oV EHEN
BRI, MEIZHEICHRNEERNRWEZ 2 517z, von
Bertalanffy @& M2 SHEE S5 KB ERE
1 T422.3 mm, MiT512.6 mm TH o 720 F 72,

500

ARBFZE T3 L E400 mm Ll E oKz & THETH
D, BRAEMEAQS D, MOBFPKEICR LI LHUR
S Nize NAT T OMERERIIE R R R R KA
WCHGEDSFED 7278, o=V EIZB VT D MEMER
R ERHFMOEVAREENTVWDL I Ehn, &
NHOMEIZ T VHEHICHBEOMN R THLEEZ D
7z,

KGO N H X Ty O iERmIE, HETL0m, M
Tl & HEE S N7z28, WEOHETIE, FIEEE
LCEr W R/OKED N 74Ty THEMEE 12
4% (FR, 1953) TH Y, SROFERmAEHREL I
Ry 5 EHE L L (Fig. 25) F 7= FAsE e v K8k
DIHFTITRTHRITORAENEEIN T
2705, MR AZEMN T ) RO S
Y, AFEOREMIT ORI RE B D (B
H, 1956) (Table 9)o F MR NEED b 7Ty
&, 10HICHIT % 0% T4 6 ~12 cm, Jili—i%
T14~17 cm, 2% TIX19~25 cm, 3% Tld24
~31 cm, 47 TIE28~38 cm 127 5 &y, AHF
FECHEE S M7 AR )R LRI A & R R i PR 12X
T 205, SEEAE T EEWIRET v (I, 1961) 6

PO O A 8 R0 R EATICIE, — e I HEIA
W, HA, #igk @MEEEFEREEZLTCHNS
N5 (JE#, 1997). 205 bikid%  officlil
7 — NIV SN TWAERHEE TH 5 (Suzuki
and Kimura, 1990 : &, 1997), i) Y 8H L
YA (N RBFTTRNE AN ORI E L
MikT, REOREMMLE LTI TERL, AW
VYLRY) YO N=E LTHREEL TS (R,
1997) o BEIZTEAE L7240V 3 w7 2351 3 s A5i% 76
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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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ThabD, KEHTOA NI LR YBRRT S E
BB ICERT 5 2 L5 TE Y (Mugiya
and Watabe, 1977 ; ILH - &%, 1988), i3 E/AkD
BEZEFMICHEGELTW RV EBEZL SN,

F oM REDIEE o 2B A TRBOFER T
SN b0, FEROBMNHEIZO A5 Z &
WD 5o ALKE Catostomus commersoni X2 Ophiodon
elongates 2B\ CTHEOERIZE DL S L7z
R, EHGERLL E ORI LT3 E v 7 SR
TEEFBFTE RV L2995 > T (Beamish,
1973 ; Beamish and Chilton, 1977), & 512, O
HIZX 2 HEHOMBIDFMEEDREL o TH
0, AEERZPE L L CoBoARIMEIZBRE I LT
W2 (%%, 1997; Beamish and McFarlane, 1987),
T 72BN ERA & RIS, =Y RSB W TR AR
T X 5 FEh oM RIEEOfERE DM I TS
(Faragher, 1992) Z® X912, BH3ERIBE L LT
DREEMICRITE Z ENRTP>TETWD,

IYVHIZOWT Sl TOERAEDFEMEIION
TRMZEINTEDY, Lee et al. (1986) 1% Saurida
undosquamis O & Mok & THIEER = b L,
DS < 70 513 ERE ORI B/ N3 5 fa Btk
AT B2 & #RLTW5h, Zhang and Xu (1987)
ZEFHEME T Y O BIg L, EIREICIEE
ANDAN YT AREWA L, T NHMER IR B
THIEEIRLIZ, 2F Y, EINHIDANC & SRR
DB X VKR D AN 7 AHEATIUE, B
AN T AEEATFIN S N T S b 2 L s
EZbhb,

AR A V7 22X ) BEIHIKAL L 729
DRI TH 0, B AT IR A R
T/INEL, Vo 72 AT S L7 Sl S PRI S
5T liE v (F4, 1996). F7:, HRBEIZIZE
IELTY, BAOKEIGHGET 22 &P MbN TS
(Beamish and Chilton, 1982 ; 3%, 1997), Z D7z,
Az M08 3R R0 L 72 SERfuc B
WTH DS I3 H SN VIEEREMEE ST TH
D, HAOEREEE LTOREEIEVWEELOR
Twb (4, 1997).

L% L %25, Budnichenko and Nor (1978) &7
7 ¥ 7 D Saurida undosquamis & Saurida tumbil
BV THA L BB LKL, #EVnienl s
ERLTWw5, Lo L ZofRIEE AR 2 ERed
ZOFEHELTEY, WHITEABLETE Lh o7z
TR H 5. TGO T, FAESIIEG 2R
LTWwb7z, REEIC X 2B 57,
PR S BT 2 A BT O ZALIC X o THEBUE K

MW B EEELTW5D (7272 L Budnichenko and
Dimitrova (1981) &, %D Saurida undosquamis
& Saurida tumbil \ 2O W TRHEINIHEITDNL Z L
ZMELTND),

ARHFFEAZ BT H NI BT 2 A BB L H
ADEHRIEELD —DDERE 5> TWDHZ EIXFTH
EZbNDb, MNATFITYOFEEEIZOWTAHEIER
B 2> SHFE L 7Bk s, S NiERE b 7 75y
ZOWTIEINICT D Jojd (FIVIEREE) HMET
THLEBHIZ, 50~60CTORY (ki %k)
BREL % 2BL0HE SN T 5 (Shimizu and
Wendacoon, 1990), T D k) HBISOERK & L TH
WpH OEFAZITHNTBY (FK, 1984), Il
HOAMMELEBE L TWD I EAHEEN LD,
ZD L) RREELIEAOFERIEE L BEE L T2
TR H 5. AfECcidzuary (F1ESH) (12
A, B AIMEEBIZ & % F o AR AR 1 4
LTSI L 720 ISR BOB R B 5 LA
2L, MATIYOEIIPN Y 1z AR (5
3, 4mBR) ki, EWWH OB EIH LS
THILEHRNATE D, 5 HOMEDT > TR
BohiEs, X VIEREEICHIET7TIETIHE L
BT 5 EKBOFMEMIAIRENEEZEZ LN, EIHO
AT REOFMHZALD B A OHITEHIZ S LT
WBZEDPHRENDL, O EMEIEE RO
FUHARL ) 2 H A OFERIZHICES L T2 2
b Ly,

C N E T H AR DR T B O AF AR E S
i, BEERIEE L L THWSLNTE DY (Table
9), EEIMVFRICBT B RKERITE Y F i
XLV, J=xIY, bAIFIVTLER HIIS,
1949), FKEHO~ZY T3 (4K, 1953
WA, 1977), WA NiEO~ TV T4k (£ 4 R,
1965), #HKED b A FXr =V T4 (B, 1953),
Wy FilE, WilEET =y o (MW - AR,
1955) T, IhbidHEAZHWE N7y (KW
78), ruaxy (RKIE #1EBR) B X OHAE
% R\ 7-BE W RE Saurida undosquamis (3 K105%.)
(Lee et al., 1986), *—ZA b5 7LV ED Saurida
undosquamis (B K 9 %) (Wen et al., 1987) OHfEE
MREWELT, WIhofd lENRL, EmTh
LEENTWAE, TOMER, P40 LD
LA, FRHEEOEVIZE AHEEHKEOMETD
HEEZOLND,

W 8D DHEE S AR AR U N
SNTV B RRMEEE . HEEERILE S,
EIRFHM R B IR E PRI RKE BB s (RE -
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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 fork length attained in mm at each age References
2 3 4 5 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 5 295 326 353 377 396 413 428 440
S. spp East China Sea Scale Unsexed 162 230 293 380 Aikawa et al., 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 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 154 191 226 257 286 313 338
Unsexed 123 184 238 285 326 362 394 422
Munbai, India Length frequency Unsexed 313 464 537 572 589 600 Jaiswar et al,, 2003
Wik, 1990)0 o TAMED X912, Skfhoxy HHENTWV D,

FUOWTHBDSNOEIRIEHE 2 v TR R %
HRE LT P BETHLLEER LN L,

FA4E WNBBREDICE TS DT IV ORFH
EED

B

MY OB Y SIS B T SR, o
JEA & FARRIEISA LTE Y, ZoEIHREL
HBEAIZH L DEEZ R BN D ot ik )
EEZHNIZOWTH ZOEREIZMMMICH D EEZ DS

M, 2% ) REMEKRMHCEIC X 5 v HOKGT

WAL TBY, 20064F 0y BN G R OKIGITE
X, 1976EDRGITED B L LI % Th otz TD72
B, bATIVIZOWTHEHEOFHIG & A58 < K

fRIL, TOMOBREOEI L > TEWFM,
BN EARRONLZ EPMLN TS, Mh 7
IVERBTHLT =T IZONTHEHFRFOEILIC
PO AGHAERROZAL S E SN TB Y, BROBAN
o THEAMER O/NI LR, F—FRIZBIT 2904 HE
BOWMAKLENHL N ER>TWA (IHHS, 1965 ;
I, 1968). Z» v =xvoAtgitENZE b,
A4 XK, B, EBREOEIHS L mifEEN
XD EEZH5NTWS (ILHS, 1965) A%, JT4E,
WL AR OB TR E 2L S TnE 2 LS
DM TIRM SN TEB Y (Jorgensen et al., 2007),
T ZIVNIDOWT S Y AL E D O O
LD, EEMNERC L S EWEN, ERENEL)
oW REENEZONL, P AXTVIZONTY
TR EY A D B, EEIRREDE LT A Z LAY
HMEINE2, ThoDZbERZ 51T 3724
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WA TERO B AT R TH B FED L H 112, #E
kA7 TR EENRRESH Y, SHiko
T ATrIvEav sl vAFX IV ERMETH S LA
HENTE, TOZT LR WL, KEHEZEMICHH
b oY, BRI T A HEHRIEAR LT
Wiz,

HWEOEPEHLDO - A7 T OIS 55
Wb 35T, WO NERE (R V8 IfEIX K 2 BF 28 B
1972) Lk (FR, 1953) DEIIH O E,
B L O T P E O BESPRHE e U PN ¥ K 2 B 7 17
AL 1989) DAL, EHIXNEHIIZZ LV, 0
BRI o0 o v 2B B o R AR TR R B D ZE AL S HEE
L72bDOTH Y, HMEERFABILIIIED W CTAFHE R
ZHEE LB X R AT b TW vy,

ARWFFETIE, MR IIBIZC X 0 IR o BB R %
HEL, ZHCESWT M A7rZ Y OIIED AR
R, IR EB XUy FREINEOHEE 21TV,
MY OFEROFMRE AT 72D I U B
B EIEECE T 2 A SIS T A 2k
HIE L7

R EFTE

3E LR 19994F 5 H %> 520014F 6 H %) H 2
TSI N b A ry, GH695ME A & 720
s, AERRET, BXE (FL), R, PR
FEE BW), AR EROWE LT o720 BIXEE,
EREMRZ Tl mm HA TRl L 720 KEFEO
WEIZOWTIE, LT Tyy vl 2 v, K
B LWL ER 2] g B, AJMREREZ01 g

Ham

HALCHlE L7z M b ClsEfas v, RE, Pk
FEEBIOERERERE 1 g A CHlE L7,
FRRAEARERAS, FI LBl zE 77 v K
WCHEE L7z F 72 IR o — 58 o il fk o J1 3 %
10 %RV ~<Y YHCTREE L, IR & R0 ko
JREA W o 77 VIR CREE L 72 A Bt oo v g
WERYY ML, =¥ —VThAkEAY 7)) VKR
(Technovit7100, Kulzer) TWiE L7z, WENXI 7 0
F—24T25um OBRUH Z1/ERL, 1 % VA Y
VTNV —THAtE, GBS CBISE LALRRBIZ 21T
72 Yamamoto (1956) & Z# 12, KDY D FE
Bz X5 L (Fig. 26), M#kFHBIGIZHE T
H OB RS 2 kD 6 I X4 L7z

KB FHE] (Immature stage: Im) : J&84- 1 (Perin-
ucleolus stage), U0 # Hg ] (Yolk vesicle
stage) DINDOATHER SN 5B,

FEH (Developing stage) : & b 383 L 7290 A%
PR (Primary yolk stage) (/N
PR ERDS ML E O BB O N L) b L
CIZPIE LA (Late yolk stage) (KEID
IR ERASHINLE IR 5 D) ITEL TV
bo ZOHNIOWTIE, FHEOERRMIZEY
B (Early developing stage: Ed) & #] (Late
developing stage : Ld) (2B L7z,

B (Mature stage : M) © i b J&3E L 7290 A%
e E ] (Migratory nucleus stage), & L
IREHI  (Mature stage) ELTW5,

PESPEA (Spawning stage : Spa) : JN U
5P & HEIN RN ASRRD S b

FASHHA (Spent stage : Spe) © % < DIIFHI TR

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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TV E > T b,
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R Z KDz,

Ny FIEIIBOHER I RBIAOIN (WKIN) %A
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1Y 72 300 58 O BTN D AL X 2 WK BE o B IC 21
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IZoWT, JIREOMBRFIBIEIED &, AR
Z#~7- (Fig. 27).
FEEMRTIIOIHNL 2 ~ 4 HICE B L7z, 585%
WM, A OIIEIZ 4~ 8 HTHBLL 72, PESIM
DIPEIFZ 5~ HTHRD SNz —F, SO
27 ~9 HICEICHE L2 RIEOIIEIZI0H 2 ¥
— 7L T8 ~12HICHBIL 720 KA OIPEELL 8
HWCHHEL, HRAHmL<Tl2, 1 AiEEeTirk
KB TH - 720

1-2. GSIOARZE(L

W HE D GSI @ B W24t % Fig. 2812/R$, MDD GSI
5 ~7HICHFCTEE6 #fAz, 5 HICIZRAES
RL7z. HETH 5 AICmKMEERL,

2. BEXERIR#E

Wi e > R LR B REAE % Fig. 2012789 HETIZRE
R £221~240 mm T22 %, 241~260 mm TI2 % A%
WAER T D o 720 HED /MR HVE LK 13235 mm T,
250 mm DL E O RIZ TR L Tz, TR
£241~260 mm T50 %, 261~280 mm T67 % @ 1
R L T 7o MED I/ iR X 13249 mm T,
280 mm DL oIz & T L Tz, F MRS
BIZ3FUETITE A EDMEAEDIERL T 72,
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mLd
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A S O N D

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 FEIRE
Ny FREIN B IR K177,130k (B X K444 mm),
w25, 7710 (B 3LE261 mm) TH-o7 (Fig 30)
Ny FREYEL (BF kL) LR ILEOBLRIE,
BF = 0.00161FL** (r*= 0.73)
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Fig. 28. Monthly changes in the mean gonadosomatic
index (GSI) for male and female Saurida elongata. Bar =
SE.
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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 =

WO NHEE Ny ORI, GSI A LEAT 5
5~9HT, ZOKIZ6~7HEHRESRTVS (K
VXK BEREZERT, 1972)0 F 72 1L N T o gl
B s Aus o 8 Hdg (Fill, 1961), ALK E
D NHTFZVIZOWTIIAEBREZEO M2 S, 5~
TRHEHESN TS (FR, 1953) (Table 5). L
PHLINFE T, HRRFBIEED &AM L gH AR ] %
SRS L 7o 13 e e o 726

AR TR BIEIC X 0 IR o B By 2381
EEN, FRICEDSWT N A7y o, B2
AEB LNy FREIBOHEEIFTDNIZ, JIEOHM
MBS 2 T2 24, 12, 1 HIREIEEToM
ROBREAIHOINH % FF > T2, 2, 3 AT
THPHAIUEBICHE L, TN E S 5 2 & 2%
Motze 4 Hh S O IR & FEo kA L
7272, BB INEEZONS, 5, 6 HIZ
&, IR D L QKRB oI & FEo MRS 7 B
xS, ZOWMAEINENICH 2o T D L L
SN7ze 7T HIEEIN D L A3 AM oI EE & Fo
A% < B L 72 b O OB O JIE 2 Fro i ks
SEIREHN, EINEIIEETwIbnEEZON
720 8 A S IRIEM 0N E £ R o k2B, Zo
FAFIOF I TRE TN L 720 728 ik
K OYIEE 2 FEO MRS OBIN, Zo#A1E12H
T THIM L7z SO %, HFEEBEOINHED
HBIHBURMA S, M H 74Ty OB S A2 S
SHICHhY, ZORMIESA»S6 HThbE®)L
HN7ze T GSI OZA LRI L b IFIF—F L7z,
T2 ORI, WOTPEE, ILOEANEE, BXO
FFKERED b H AT OWTHERIEE ShTwiz
FEII & DR 3T B FARWZETIX, GSIATH
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