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LB RKFEREREYEBE R, HIK BT 739-8528
20024E8 300 &fF

E B HEHBCBIIREREHAS YY) PIORBREERETPLE LEERYA 2V
22w, BREEASETIREELEETI9994 7 B 5200148118 £ COMICIBE SN 7-296R %
BTl REEEAOHKEE (BL) &, #hFREN 101-236mm (1282), M 102—
301mm (168R) T, MEIZKEMAGKAIS HIELTBY, MAIKEILT 2 HHERITRIE SN,
ARIEDEPZRRPFAT DWW T L HEAT 126mm, MDY 175mm & fEASKE o7z, MADEFHRER
¥ (GSD) - FIEEREISL (HSD) - B (CF) 45, ESIAT6 —8 A, ESNEICHE B
HEEH, EEA ERERS -6, 8 —9H, BAEMIIXI0—128, BLH1 -3/t
HHFE A 2 N ERHEE Lo RHEOESMICE T A0 513, HSOIMEHRIFR Shi, &
BoOREINE, ZOHIEOIFDIYRE 0.7mm D EOKESNHLE LY, JIEICBI 2 KEPEHOS5E
FHY0%IT L IE L, HEEICSTTHRITSh 200 LTS hi, IR 1 EBEHLY
3-15AETH Y, HREIAREHK (F) IQEOMHBEEERAED bR/  F=323X105BL3%*, r;0.884,
F—TJ— KB, Pui vy, EEYA SV, BENE, Ta0IE

#

IRV VIRV IV ARIBTARKETH Y, v vy AFEOHTIRHEITHRE 30cm 7
ICECET 5, AEIRIIEEBHLE O HARIEN - $eFLHOKFEMO BB SHF L TBY, XK
T 100m LNROBREICHER LT3 (IUH, 1986),

BRMNBICBVWTEERRLS VWL 00, XEIEAALLTHAIA TS, L2LKELERAEL
LTHIEPERAICEDONT WS,  IX, JLAHH, 700 )vy, ThVI¥I AR EOMOREEE
IR, REOEMEMMBIIEOTZLL, ThITHS (1966) 2L o THAREY ¥ ¥ T X fa¥iosiE
PV TORELLTICERICHTIMEOHDO 1 HE LTHESRTWEDATHL, FI2T, E£HLIL
WENEREASOSRESEHRREABICBIL Y /Y7200, EHMEY Y 7Y ¥ 7iciks
CRIBERFHBITAELH 2 A ERICOALVER L. AEORALERZPLETIEFETA 711D
WTH A LD THET 20 '

i

¥ L UHE
FAFICRV YT Y ) ¥ 7i319994E 7 A H20014E11 A £ TOMME, BL 2 A 1 EOHETERERS
BN OSHREREMSATIGICTAT L FREBKRLIIREI28E, H168B D296 T - 72 (Table 1),
AEREATSTLHENECBROAT, AFRICHAWZBICH G BE > D2 TAFLTH 1 E
TR 2VEPIEIEALETHo 7z, BONZERIFMEGHEO/PEKEEEMIC LY SETRE
LRI - KIS ENb 0T, AFRBIBEFELY,

* Baeck and HasHiMoTo, HFEF
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Table 1. Number of Z. zebra collected monthly in Imabari Fish Market from July 1999 to November 2001.

male
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec total
1999 - - - - - - 11 3 - 4 7 10 35
2000 11 2 - - 2 3 13 1 5 4 9 1 51
2001 2 2 3 0 0 5 9 8 4 2 7 - 40
subtotal 13 4 3 0 2 8 33 12 9 10 23 11 128
female
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec total
1999 - - - - - - 8 4 - 1 10 23 46
2000 10 2 - - 5 11 24 3 6 5 11 6 83
2001 1 1 3 4 13 6 4 2 4 - 39
subtotal 11 3 0 1 8 15 45 13 10 8 25 29 168

—: no collection was conducted

EARIITARPTHEL, FE (BL, mm), KE (g) 2RELL, 28, KRIIEBLH» S RBIELESS
FCORME Lz KE, RELMER, BEIZX VAR - FREZEHL, FhooEadBiE L, £
FERR ISR E R TAKE X, IR, @RAPRELL0T, TORRBIEIC L YEREEOMEDHIBI %17 72,
INOOPEREBICETE, MEFTAPROATRERIEG (GSI) - FREEEE (HSD - B#E (CF)
ZUTFToRXEVEHRL,

GSI(%) = (B ERE (g) FHE (g)) X100

HSI(%) = (FFHER (g) HRE (g)) X100

CF= {({hE (g) —ARRER (2))/ (4K (mm)) 3 X105

%8B, BBOBARYD Lo CHEBIIREELERETT, AENKRLIEET OHICEN T L
LA

PRBINORF/N S — AR E BT 47280, LROFHHEIZ10% RV =) VKERSBICREL 7290
o, BPIREORL 2R 2 HECRY, ZOMEDHED 6 BT (BRZEH) » 5 —HOI % RN
L7z, SRIZEE 2 HER, PIREREMET CIRE ol (IEMR) 2% 0.05mm BT CREL, JIEM
BaRdl, T, HIBHRICOWTRUTOR I VEHR LA,

T = GREER (g) MR L IR0 EE (g)) X (FRELL 7-5R8E 090 $4)

5] ®

4 eRMY & SRR

MR AR 170—220mm OEENS (ERES R (Fig. 1), $72, # (BL=101—236mm) X ) i
(BL=102—301mm) KKAEEIKE 2MAESEBIALTED, FK 236mm L EiZL 2 LML RESH
Lot (Fig 2)o

RICHEEGNCHEE & GSI OR%%, 1-5H, 6—88, 9—12A®3HMIZFTTRLA (Fig. 3),
HEIHRIKE {2 DI GSI b & A RMASRZT S/, MHEEIEIZ6 — 8 AIC GSI AVK & WE
BAE BB LTV, SOBRAPEIRHEZLONE, 06— 8 ADFENHICE GSI R L7k
OF TR o 72EE, HE 125mm - M 176mm # A FERE & 2 A EFER/AINE LHEEE L 72,

MO EYZENE/MELU EOEEL b oA RIS, HHERIC GSI OFHEORAELER S L, Fig
3 LIEIREIC GSTIZMERESLIZ 6 — 8 BICEWEZRLTEY, MO GSINE—2137ATH o7 (Fig. 4). =
D7 RAHENELY, 6 —8 AN EERIR,

FRICEWFREU L OB 2212, METIO HSI &IEEE (CF) OFHEICOVWTRTAS L,
HSIISREREE b OGO D 6 A& ¥ — 27 & LTHML T/ (Fig. 5)o M HSLIXEINEHIO 7 A, B
HErbhO8HERALL, B 7RI LTV, Z0EAD%, ML 529 A1 HSI EORIENR
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Fig. 1. Bodylength (BL) composition of Z. zebra caught in the nearshore waters around Imabari from July
1999 to November 2001.
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Fig. 2. Relationship between body length (BL) and sex ratio of Z. zebra caught in the nearshore waters
around Imabari from July 1999 to November 2001.

LA, 10-12H13& E W BIkA R {—E7XH, 1AL EHTRS L Twiz, MBHE (CF) bELOIE
NSV, MRS D HSIFHRIZ 6 BIc¥— 2258 o7z (Fig. 5)o. D%, EIEMO 7 BIZ3ELT 54,
AL RAICPITTIRERSREON, #LC, 1, 2HICAZ ER2A L HRTRIVFRLNI,

SR A OIRRAER & FasiE

AEOHEIIARBOBESERMOLERELY DRELRVEEEZ LT (Fig 6-a)e 7, MAER
DFBPEBLNBIPEZAVT, F%  EXEOZBMLIZBVTIHEARSR 220 E) DERRELL, 70
R, BiLoZRTH oY, WEMNOFEAKIZIZZAK TS 72 (Fig. 6-b),

RiZ5 — 9 AOMBKEOIIEE VT, GSI OB SIEME % Fig. TIORL7Z. BA»H7THABWT
(2, GSI FEVEBIZLZE, IROHML L HIAREVITINERLTEY, GSI 2.8 Lokt
0.50—0.75mm 1€ — F# b DB OIMEARA TR TE 7 (Fig. T-a,b)o 4FIZ GSI A 132 B Z BRI
Ak, T-FLLYVKEL075-090mm iZEH L, SME 0.7mm Ll EO KBGO A EHSHE L7200
90% %2 T (Fig. 7-c)o SOKBIFIH & O HIIDTbR B L Bbhi, S% &b 1 EIHRIN &5
LB EshZ 8 AL 6 9 HOMEETIE GSI MR o Twi/df, BELL FAKEIENIS (K- T
WARIIRER EF L LN (Fig. 7-d)o O X J LIFEUKEIZS 2 EMKIIEIARED 8 BICAS L #£ <
Bohi, BIRAMIZ/ABHMED, BREIZL DA TE TV, FRTORANEELEATV, ¥
PR EEBLTRwEELZ LML 6 A6 8 BICIFE S AE0OEINRIE3 — 15 I EDHBETS
»7: (Fig. 8)s S OOfMIEE (BL) &faditk (F) \IZIEOHIBBEFEMIED 6 (Fig 8). fFICKE
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Fig. 3. Relationship between body length and gonadsomatic index (GSI) for male and female of Z. zebra
caught in the nearshore waters around Imabari from July 1999 to November 2001. Arrows indicate
biological minimum size (male: 125mm, fernale: 175mm).

225—275mam DEEII BT 2 HINEOMMNBERATE Lol F72, 2% & 1RSI ThR
R L8 AdS 9 AILRE S BRI, REUTL PESNBIIRICB T 2K D2/3—
/103 TH -7z (Fig. 8)o

Z =

PRI LOEKY I X

BEIEREIKREL RDIIZONTHOGDZEHEFEL A EMNITH Y (Fig. 1,2), BERKEDS HEH
236mm f*a%é@b;ﬂ L#EE 30Imm ICEFTEL T (Fig. 1o £72, EWENR/ABIIBWTHHEN
125ram TH LD L, MIIHEDI4EOKRE S L% 175mm Th o7 (Fig. 3). AEDOHRETIIRED
BELEHOFEIIIT> TR WOBEN TR L2V, UEoZ LW ABIIMOFIKRENC L EEZ
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Fig. 4. Monthly changes in mean values of gonadsomatic index (GSI) for male and female of Z. zebra
caught in the nearshore waters around Imabari from July 1999 to November 2001.Vertical lines above
and below means represent SD. Sample sizes are show in parentheses. Data of individual below
biological minimum size (see Fig. 3) are excluded in the present analysis.

Lo —RRICH VAL EORBHETRERATIIMMES L ICRABEORELZRL, BiAIL2 LD
EI)PHEORELD D LRI Z EFMEN TS (M, 1968 ; HFl, 1982 ; BaEck and HasmMoro, $%%&
), SHATREERECORBHOKEIIENEL, KEESIMIZERTIINEELI LN, A
BT ZOEBPENTVEDTHA ) ZOXEZ GO REHFIIBIT AR L 2 6 2 WWiEm)iL,
BAERBII R OR o - —REEH/HEET L VI L EBRLTWAESE S, ThETIIHESATY
Z250TIE, U FLIIRTERMTbNS#4S (MaNaBE and SHINMIYA, 2001), HEAS1 — 2 MEZHIE D B
BHLARTENTIHESHSNRT WS (Mover et al., 1985 ; MANABE et al., 2000), W¥h b, RIGICKER
B LEIC R I EHRMBIFIRLVHE TRV, BICHIEIL DS DHERET 220D RELRE
EERTERLELEZOLNS,

SEOBFNIFSERTICBT O IY Y ) ¥ 8 OEWFINR/EI 175mm &2 L7 (Fig. 3),
IHIEES (1966) IZL BAHERATEREIIBT R 2o/ Y 7Ol 153mm L Y HETRKELRLD
Thotze AREICKELZHEND VMM LEEOEETILEND LY, BEMNESERDCBITZY
YT OBREBEORENREVD, HEVIIEAFRIESVITREED FHCEAONE, HEOFEEE
BEICOVWTOREHEE S HRO LN D,

EFEHLIL
RO AIZBITS GSI- HSI - LiHE (CF) ORHAZE{LO#ER L 25T L (Fig 4,5), &£Fr1 7%
Fig. 9 WX Izl Lz, BEEEE & GSI DEV 6 — 8 BASEENRY], 2DEHO HSI - EHENIIE 25

* BAECK and HASHIMOTO, A comparative study on age and growth of the robust tonguefish Cynoglossus

robustus off Yosu, the Southern Korea and the Seto Inland Sea, Japan (#%%5).
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in the present analysis.
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Fig. 6-a. Diagrammatic illustration about ovary of Z. zebra. R-AB,C, L-A,B and C are portions of an ovary
examined to compare frequency distributions of egg diameter between each part of the ovary.
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YRV VI DEFEFA TN 7

12 r

12 r

Frequency (%)
o

0 01 02 03 04 05 06 07 08 09 10 1.1
Egg diameter (mm)

Fig. 6-b. Frequency distributions of egg diameter in the each part of the ovary (Fig. 6-a) taken out from Z.
zebra (BL=297mm GSI=7.11) caught in the nearshore waters around Imabari Fish Market in July
2000. R-A,B,C, L-A,B and C are parts of the ovary of Z. zebra, respectively, illustrated in Fig.6-a.

MESNHENEEY - EENTIC R T, ERLEEN O N A BN 24852 L/, HSI - JEMEI RIS T5 1 A
POHIMAIIICAY, 3HES TR EEFESIN, ,

BEMEIC BV THLES (1966) OERBERRKFFOEOI I/ 5 II20TOHRETIEIALESH
TEH, SHOEENESEEEIIBTLIIYY /506 —8AL3ETREZ-TWE, EDIIBE
WA EAEEOEIHOMBEY E L ST L2005 %OTHPLETH 5,

RLF - IR

REOEAETOPELL, FEHMIIBOTIZERRUPERAR T RLAZZ 25 (Fig 6-b), JIEEEIH
LX) ICHBIET TR b0 L Bbhi,

RO GBI O EANITER SN (Fig. 7-be)o T/, MEIIRET %18 E{Eyvs GSI O
TOIEMIZE S L OREPIHD K-> T2 &dn (Fig. 7-d), BUBIZERENCGT TIThh 5 Ll
ENTz, THFENEF (1982) 2L ZEIHROEZE Tidw b L RTEOEIIR T HIE - KE S-S EInE
ST AEZZONB, LrL, NI (1982) d—#AIC BB 2108 - BRI SHIEIE & FRLTW
b, HIEOIREED & —3A 8 ST L TR L 2o B 21625R SN2, RS2 B8 /M
RTHT o L HBELZRTHELHD (I, 1982), #oT, AMED I~ T ¥/ 0 5 OFEMED 5 IXE
PEOIHE 2 5 KEBO 2B AR TE Lo 7220 T, 20 - BRSHEREOTREDTETE RV,

fapnE

REOHEIN UL OBIITE > THIL TW2hs, H2EEREIT L THRIROEMEICERR LR
(Fig. 8) . fadf¥roimigid{ikiz 225—-27mm OFEKIZB W THELL, T EDKREIZL S LRE
297mm @ 1 A{ETIEH 525, JEERELIHIIME R S W3 kE 225—-2T5mm OEFORIPKEF L L SV TH
272 (Fig. 8)o AMIZ{AE 225—275mm AR b EMARALY A XTHY, FE2mm *BLI2EHEL
&, ERENLIEZ, JWHELHML 2L 220 TREVER I b
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Fig. 7-a,b,c,d. Frequency distributions of egg diameter in each Z. zebra, shows various gonadsomatic indices
(GSI), caught in the nearshore waters around Imabari from May to September in 1999 and 2000.
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Annual life cycle of adult Z. zebra caught in the nearshore waters around Imabari.
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The annual life cycle of Zebrias zebra in the near shore waters around
Imabari, Ehime prefecture.

Yosuke ABE, Gun Wook BAECK, Yoichi Sakal,
Hiroaki HasHiMoTO and Kenji GUSHIMA

Graduate School of Biosphere Science, Hiroshima University, Kagamiyama,

Higashihiroshima City, Hiroshima Prefecture, 739-8528, Japan
Summary

The annual life cycle of adult Z. zebra, a heterosomata fish in Seto Inland Sea, mainly focused
on maturity and spawning was examined by 296 samples caught in the nearshore waters around
Imabari from July 1999 to November 2001. Body lengths of samples were 101-236mm in males
(128 fish) and 102-301mm in females (168 fish), which data suggested female has a tendency to
grow bigger than male. The biological minimum size, 125mm of male and 175mm of female, also
indicated the inclination. Judging from the gonadsomatic index (GSI), hepatosomatic index
(HSI), and condition factor (CF) of adult fish, the annual life cycle of this species was calculated
as follows: spawning season is from June to August, pre-spawning season and recovering season
from spawning are from May to June and from August to September, respectively, pre-wintering
season is from October to December and wintering season is from January to March. One modes
in frequency distributions of egg diameter was found from the ovaries of samples during spawning
season. It was estimated that the spawning of this species is performed by spawning their eggs
some times after the mass of eggs indicated by one mode in frequency distribution of egg diameter
becomes a mass of large-sized egg more than 0.7mm in egg diameter and the rate of the mass in
the ovary reaches around 90%. The fecundity of this species was from thirty thousand to fifteen
hundred thousand per individual, and there was a plus correlation of body length (BL) with
fecundity (F): F=3.23X105BL3%, r; 0.884.

Key words: annual life cycle, fecundity, Seto Inland Sea, spawning season, Zebrias zebra





