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Life History of the Cardinalfish, Apogon semilineatus,
in Suruga Bay, Central Japan

Katsumi Suvzux: and Shinpei Urxo

Abstract

The present paper deals with the study of reproduction, schooling, and age structure
of the cardinal fish Apogon semilineatus TEMMINCK et ScHLEGEL, based on monthly un-
derwater investigations by SCUBA diving at Uchiura coast, Suruga Bay (about 35°N).
At this station, the present species gregariously inhabited water depths between 4 and
14m over a stony and ro'cky bottom all the year round. From spring to summer the fish
were active, and their reproduction took place from May to August with its peak from
June to July. In the reproductive season, a large number of “pairs” occured close to the
bottom out of the schools, and many oral-brooding males were observed in the schools.
Juveniles occurred firstly in August close to boulders at a depth of approximately 14m
or deeper beyond the depth where the adult fish lived. On the lateral body scales of A.
semilineatus, one to three annual rings were seen as a narrower space between the
growth zone in contrast with the related A. notatus and A. cyanosoma in which the
annual rings were formed as a broader space (Suzuxr and Ugno, 1984; Ugno et al., 1986).
In Suruga Bay, A. semilineatus reaches sexual maturity at approximately 70~75mm in
fork length, or about one year after hatching, and they then may release gametes over
three years. Monthly populations of A. semilineatus were formed by three or four year

groups. The life span was thought to be at least 3.5 years.
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FVTVEAL Apogon semilineatus Treummnck et Scurecen IIAMPHLIE~7 4V € vy
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Apogon cyanosoma Brexer (8K « B, 1983) RU'7 mk 4 v = 5 Apogon notatus
(Hovrruyy) (BB - &K - M, 1986) OWEICO\WT, FOEEROERELIRE Li-. Fhbil,
BAOBARECI > TELIEERE I LDRIDTH oo, &2 CREARLKEER X » CHE
BiToleR v 7Y X4 OMBERELRE TS, AP RO—TILBAS3EIEATEELTRE S

B3R A&

A L HEO TR, BHoFvievives (B LB, 1983) ROZ ko v
F (LEZy, 1986) DENEBLALEBETHS. Tichb, BABRANSETO BETAER
BoTE e BAREOE S ®R, SCUBAREHLCEH LE, ¥KkclsBEREELER
BELT- . ERRERY —F VRO (BX460cm, (E180cm, HA lcm) R A\, EKE
NZOWOTERER - CEI&Eb L, DAVIIBEREY M CTARLEAL, TE3LETEERN
CEAPFRELIS & Lk, L, HADFEERIIARY =5 vOEL A, TORREVAL
TEAL B, BARECE - TERBZYT, BEERREbETOK:, - bR L,
Kbh 2 SR I HEEBELFOMEIE Lic. LRAFIEEC, BH2~3 %% k.

BONHREERIBELF ), HARZEE LLESZOKEE Ah TER CREE L&, 10
%tr <) VIRICEREEE L THEBEAER - 7o, TRETIER, ASEROHELT -0, &
FERRZ I UCRE, AMUSI2EIL T L, AR ORIERAL, AREMEOE S~
7HEREE D AT H & L, NaOH KEKCTKEERER, 274 V77 ACHALTHEREY
fTote. EERBLOBMRHE L CRERESTAT, EAMOR—MA L VB L. ABECH
W HRCERY, HEREFEENFBYECREI LTV,

w R

EERE

FEEEL LeBETILIHEREOERIR, KEU~mEERL LT, ThARIEBERE, DE
IHRETH S, KE 3 mPZRIIDER10°T, ABEK~ERK300cm OEANER L CHEL S
¥5. KE3~15m T FEH 30°C, 5 bAEUMARE TIIATR» HEER 60cm DEBEGNE
BLTHELZBE M, KEU~n THRECERNIREL, BERE»:OBREE~NOBTRES
AT, KELSm L LER 20° OWRENBE D, BEAAL. AEA TR v 7Y £ 113K E4
~UMOEAHICERT S, AL L ICRBENZATI s ehv v EF, AX2FA Chro-
mis notatus (Temminok et Scmrecen), 4 b b ¥ ~XF Cirrhilabrus temminckii Bueexer, & v/~
7 Halichoeres tenuispinnis Goxruer 72 EO/NHRET, WTFhd BEChz - THEL, 2hb
DELIBERETH S,

LRERE OB EF N, FiT L TEHABRELT - IR GEERD 13, KELmIERG
EH10°T, 5% 6 mPIERABAEH T, KE6~9 mBPRECERNBET HHITH, KFEIm
DOWREL 7t THEIAFEL. ZOHEATER VYT Y A4 IRBECERDORET A KET~9
MOBENFECERLCREShS. COMSATARELEACRHEh, »oBEEETSERAN
BFvevfvEeF, ar2( v TF Apogon endokataenia Breeker, 4 AL A4 ¥ & F Apogon
doederleini Jorpan et Swyper, A X A AL, VIFARXALKEA Pomacentrus coelestis Jorpan et
Starks, = Sebastiscus marmoratus (Cuvier) 7o & C, BN, BNV
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BHITH -7z,

19774 1 ~12 3 DFEEESKE 5 mHEDOKE (BAFEROEH) 1213~26°CT, ZOMER
B FAEKEME 2 1 BE KRR 2 CREWIILIZIEEE TS - 1.

&I IRRE
ABIATACASChE > TRESH, $ETHIHERIRL. BALHETS. BABREC
Lo THEBORER L BOTBHCREHNAE LR D . UTCHBEREC X 5 EFREDOR
a5 (Fig. .

12~ 3 By, KREEEORE/NEBEEROE L IVEEENAR TS LD, BHLHINTES.
KEUEK & /NEEA L R EEEYTER Licy. BREEVCCERTHRET S, b0 dBEMET
CEEL TR EAEEILETS. REERORN LV ELRCRHEINS.

4~5Awiz, FEEHLIVETNELY, BEXSPHERCRERCEELL, EWCELTS.
INEEERDOE L VRED D, REC L HHEIVEEC ) B 5. EETEHRECEDLRS.
4 B30 B KB O AL BN L CBECT ), BEERICHE—dD “~7” 2K
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Paired fish
Mouthbreeding male

Fig. 1. Schematic view of the seasonal occurrence of the schools and solitaries of
A. semilineatus based on monthly underwater investigations at the station
at depths of 4~14m, Uchiura coast, Suruga Bay, 1974 and 1977.
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T5. BRTHI5 1, RETCRZOBEOMELARERC I VBRITIZLATES, b AR

77 oFanL, KEEEOHRCONIMEEROESRETS.
6~7H. REEGELNBROEHIENC—BELL(—HEATS. 4~5ALARPE
NEEROKRIREE L L, BHOERBS THETORERE

TRBELER L CEBTTETS.
HWEDBINIREAERTHEL 8%, BOFETHHEOHBEES & ARBYEN SO
77 BEh, BRRd ‘N7 AHETS. BhoORIRTRoOBOR L EMT 5. ARE TR
ABOIMEEZBIR Lz s A BT RE I i

8~9H. REMEMHEL/DEBERELEIICTELD, MEIHECRERA—FFLERTS. BT
BIEETHD. N7 LORIMEERIARE S TELLIDKELY, IARRBTIMRE
HOERYBRTHET L7t C, KEHOKRTHEAE»I 2EbE5. 8 BIIIREAD/NE EECH
Bi5s.
o 10~11H. RFOBIBEMTCT Y CTHEE LRGBS, 8 B LickAR, BEREN
ELIEMUCKBEHRL, KBEEEAORI ) IRVEBEMNECHETS. “*7”7 ROIIREE

oI RB I i,

SEFEIRIEREOEMAES) - BT
19778 IRE X hoi- B HiEARL, 526 2 (10.9~119. 0mmFL) @ 5%, fEABE»ER <1, 3358 (42.0

~119.0mmFL) ©EFERIEE GI=(GW/FL®) x10* (GW, &£HEREEE ¢; FL, EXE mm) D
\ ‘\’ Sﬁﬁ:

ZAFEE M, WTHBTHS. Thbd, 1~4HIKIiX0.295~0.481& /NIt
LDEECHERLT6 ARRKRMES L ERT. 7T~9 AEECRD L, 9~I12H D& HEHEHE

12.0.433~0.583 & Vg o TEWETRET 5. HOEFHERIEHRE A FAERRECHC» TEL0.3
DT Thonh, FHRRNL b EFARRESERIED bhs (Fig. 2). BOLMEREHROEA
DFBEINE L, BT RT3 ERERERE L o 2 CE LB, FROEEER

n=1335
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Gonad Index

1
L]
]

1 1 1
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O L.
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Monthly change of average gonad index GI=(GW/FL?®) x10* (GW, gonad

Fig. 2.
weight in g; FL, fork length in mm) in A. semilineatus in Suruga Bay

1977.
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L&D Ly, 20X 57l AR CHGoF v v veF(BAR L5, 198KV 7 vk
A4 vEeF (EEEN», 1986) TRITDHLAKTH I, Fle, TOX 57X, ~F R4 E(~2
B 6B THMB NIRRT, 1974, 1984 5 £k, KRHIRD, thboBCRBEERBELYB U B
RC, FEHCIARBRLL Y ERIETSIEES. HEOENERBIMEEL, svvr g
BCI N HE R OE BRI & BROBK L ORD, ~7F & 4 ETE 1 BoENEN % T
BB, LrL, “ThIZEGROB XL 5 hEEEELE T B’ D 5.

EFEIRIER D& A EHEOEEER DX, * V7Y &4 OBEEC RT3 197T4EO KIELIT 6
~8HT, ZOBRBHILI6~TAERR T ENTEL, BROBRABRREETF v 7 4802
B (FvevivesRU7rnikotves) L0b, W1 EESEERH2HLDC L5,

SRMBEEEE

AR CTIEEHOMED PR AR RBEO/NEFEEENE N, @RI ER LR ao 2/h
BHAHET S, ThbOREIHRCENBIERBCEZEL CvinvWEIZRBRT, Eo=ER
LRI ENRD., (o TEETIE, RERRBL 5T v s L4 H—RiaigiiBL Bbh s %H
TEOBEC X 5, SHMHOMEL AR SRETHOREHTHS.

FROEFETENG, MoK T2RENARETHLLBES. Tihbd, Hholizz
FEDOREFEOEBOBTIEREL, KE 0OFRCHTCLE 5585, BORENEE - Tk
LHRBOD BRI, ZORBHROMITLALRED 1 BLREIhS. I e oiEsA D
BEERER LT, ZREZOAFCEBES Y LD, PR TEEEOERE LT TEVIAS.
0%, WIHEOMEFCE Y ROE—FRCERZRT CES. O, BLALEBNREELR
B, Z0X5RIEFT, —WOMHR X3 “<X7” AEEIh, “X77 BELLBLOEE
DERDONF e b3 5. '

N7 PERIN TS BRI, D TH#ORBETHIBREINS. #oMextT 3RESE,
REDOMPA DBECRT5 B - BZETENL, EROMOZTh Lzl ALR—THD. Z O,
BIXHEBCOZRELHL. “R7” BRI 7 BRI, BOEMIEARNE QCEEL
D, EEEENZED LIS, ENEYHOEK LA-ERCY TS “nuzzling” WEHEIH, EO
RETEIEEE LD, BOTRIEOEE Lo 20oRENEL. “X7” BERO7T~10BEKE
ENAfThbhs, BHEIFIR-EEEREMRSE, ALAIETIE L ) RCVEROE
2 (Kuwanura (1983) 22> THRINEET5. HOEMELY SIHAO—IMHAFEN, BIMOR%
Fwelb, A EH L TONRRD 5. RIVEREHK T RS ClEO £ BT IV Eh 5 IR 8
CIXEEZELRS Y, IO —MRHERETEETDOID0L B oz, MOEFEAY SR IIBD
Rz o X 5 A8/ cloud 23 bh, T CIRER (1983) HIRE Lic X 5 TN
WEHEOEFEFL, 5E L TEIH L, OHERD DD WREZENETT5L 0 L HEf s i,

AAIRE :

WoOOARBTREEC X 5T <Eswa (1932) S Lc2) Thhdb. IEBYHB L,
UMD BRSBTS 2%, ERE 1EEIRT “<7” Z@EHESh, BRBcES. RELH
WBUEPRECEHCE - C, SHEHCIHhc2BoREERolRER, HIRITIEEAEN
IRBEROHECTEBRIN SR LBELE I (Fig. 3). EINROBIIENSRMAEOHEER LiXs
122, 3 HRCEES. ENEY LER ARt Ts, METhOBIESE L.

HAEOHE

BARRNDOMHEGE (10.9mmFL) ik, %2 ¥BEECEaRo s, BATRCRHER 1E
HRR»bhiz, BXE25. 2mm QK T, Wi HE 2 FREECHT TEHRO™ALES
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Fig. 3. Gregarious school of approximately 1000 or more adult fish of A. semilineatus
at about 12m in depth of the station in July, 1974. Notice the oral-brooding

males with expanded jaws mostly predominated in the school.

BEFINEN, BRAERROESHARCRS. BXESS. 6mm O T, Wi, b2 WiE
HEEChHL 5 A BLEABR IR, U bELYE - CEEEFBHRMCES AR ES
2AEh, BWAfR 1 BEESHEBRC - T, ABROASEE LOBERIIERL 5.
FEADHERTHKER, RADERKEL~14m X Y ZEL, KEIS~ISmOBMRECEKET 5B
BRI CEELTHREL, FvEev I vESF, ARXAFL, R EMBEDIIERKROHSR
LRETHEENEZ . 0%, RECME, THERZENL, » ORBCSEOEENEES L THE
DHDMBEX TR T HCES. A TEAROEBEFAECHET I EGED 7 r v A vETS
X, EERELUCEEELERL, RAOEBKED 1 ~UmtABDOLh EERS2, TOE
DAV A D ETEKIEFRCEGKE2 ~ 4 mOEECEEHE (F8Fizs, 1986) LT, A&
AL ZHELHrCHESF A EET 2 RCEER b Ich 3,

HAIBEIC (T DMK

ABOKAEELT v 7 FAR—BROThERULHEETHY, RBEEZC L - TIHNETE
BDBHTENTEL., CORBUIIRERHEBIARS B LRI L TEREND LD TH-T, &5
THHOF vV, vETF (BA- L, 1983) RO 2 eiv a4 ves (EEEH, 1986) OWHE
T, REMHEBIEKE - THERIRCO LIIFREEZ R TS,

Z OEAIBRSOERTE & LTOERE T 2\ T, BIRER a=R—ry/rn-r-1 (R, R
mm; 7, 7 FHHOHE mm) X - THRETER O B & R 2 88T L.

1R EETHHOBIRER a3, 1~4 AREFENR Dl Tt &h 8T, T~9 AR
0.00F~DEREMIARED OIS, 10~1280 a; ik, A%E-TRETIHRTF Ebh, 128
Zi%0. 208k 5. 2 EE THBOBIRER X oy XY bEFENHALN TR, 6~
9 Hiti% 0.05~1.50 ke L, 8 Hi0.4~0.5Fk~DEREAM b 5. 108 LIS Rk
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Fig. 4. Monthly change of terminal index (marginal growth rate) of the lateral body
scales of A. semilineatus from Suruga Bay, 1977. Open bars, one ring ; striped

bars, two rings.

SBERTCHS. EABCER SRR OFBIRERII—HC 1.0> TH 52, AETIE 1.0 OfF
HOBBENED bhi: (Fig. 4). FOEHCOWOL BHHBOE TN, B HERRREET R
LABRDEEER LB EL L OIizERR L=19.27TR+16.29 2B h (Fig. 5), Thic ki
BAROWBEL 71, 72 s E LW TIE T 5 ERORUEFEELY ThThRATS L, BXE L=
80.6, L,=93.3, L;=97.0 2B bht. ThboiHERENE% Fig. 5 DRSGIBXERD =
— FEHBTDE, L iE—83T52, L, Ly @3RI FZDbhi. #E, ARENECEH
NBHRICDOWTIEL, FORBREYBET S LN TE -0, o 2 TR 1 sEE
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Fig. 5. Relationship between scale length and fork length of A. semilineatus from
Suruga Bay, 1977.

B LIc R Z RN 1R, 2Me R LcBEREZHET 2R E L TREBREEBRXS.

B - i - F

ERABRXRDBEN & RN EoREE L RE LIHRIIRO X S efEshic. 9 AREL
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Fig. 6. Monthly change of size composition classified by the annual ring groups of A.
semilineatus from Suruga Bay, 1977. Open bars, no ring; vertical lined bars,

" one ring ; oblique lined bars, two rings; solid bars, three rings.

BXE®— Fodmmik & 7x o CRETS. 5 BO/NEEROBIBRE S — F66mm i Th 5 4 0F
THbB. TOFL6 ABXREE— F8lmmifkLich, DPEAFIWETBRLTIT &5, TH
DREXEE— FH8mm K THBH, FEHA 1ML L), 8 AaEEkr 1t ths. Dk
BECRELC2EHOL ML, KOED6~9 Fuhlic 2@laBRL T2 &b, 250
B0 9~1L2ADBXEE— FiZ%6mm T, KENFFEFCEBLARD, BLALELELTWE LA
RENB. 2 OEARIRECHRD LT, SLOB0RY, ROED 9 A L2k ET5H
e LTRIEEIhS, ik, 0 OB EWT, 9~10HDEKE®— FBTREE L TI0~114, 11
~12HDENRELLREVDIR, ORI I ) REOHEA MR D OMADOTEELRTO
b sy (Fig. 6).

Ticbh, BATHEEIN 1~3 B L1200/ BB EOFL, TC0h KBEEKOFL 1Y,
2t (B O3Y) DAEF3~4 B 4~5 Ak 0" O/NBEKOBREE 1T KU 28 OXBEFEEOR ;
6 ~7 AHZZED 0" L DD 1F TRBNEBEERDOF L, O 1+ LOHD 2 TRBKREEERD
BD, AbeTIERE; 8~1LAIX 1%, 2¢ (RU 3" OXBEEOBHCIZ THRARE 0 2Nk
BT50T, Ab¥T3~4ERE; o TREAC KT s ABEKRL, EHYBELT3~44E
BB CEEIhB b0 E LN D (Figs. 1, 6). _

RO 3 REBE T L0 b /NOEAXENE 72.0mm T, HAEHICEMIETES 10.00
UboEEHELY R LB/ DNROMOEAIBRYEBmm K ThH w1, 6 HO/NEEERORDRER
XEE— Nk, £ROBEY 8lmm K THS. o> TRABEORE T, £BWIETEXNENTO0
mm L CHENCER L, SR AlBcRmSeERTIOTHAS. ENFI2~34F
BB TEBRILS. AR TIHERORE & EHBRBICE L RO K & & ROERC AR/ k2
ERDDB e ol ABOFMITMERE L iy 3 FR LRI M.
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W@

vy r 4 RAROFEMCE T EOHEMIDIc. IhE (1957) 1%, RWERNEED
vy 4 Apogon lineatus (Temminex et Somieesr) IZo\WT, REDBRHEKKR & b Had
1EL#EEL, B (1983) RARLEREEBED 7 vk v 4 vEeF @0 28T, TOFFE 3IE
DEXFELE. BRBRAZLL, BABECORE, KOs rivsves (LFEH, 1986),
FvevAveF A L, 1983) O 3BT, ARSI X 2ERETER X » TEERHE] 2
RT3~ 4 FOFERT, RIBT2~3F0ERBCBRIND O LA I NI,

7 ek A vEeFLF VeV ves ORMECEI D RITUIRERERIEA & 7o TR
hBdDTH-T, TORBEMIFEHKEO EFFCHEE L, ERKEOR S FEERELC L ¥k
Bicsd, RABORESERLIEETHEEXL LI ENTEEFSTHS. Z0X 5 kgL, 7 v
I FABDOLET2BEBMIBED Y AR 2 X4 (K- HE - HE, 1985) RUOA X & &£ 4
(8K - HE - ZEH, 1985) DR RIS h, 53 B CIRERSIEREOE L Fittc X v
FEREECEAI . ~ERIC b BB R REORER S 235 5 &\ 5 (BARTIE, #3%E5).
CETAD, BAREOX VT Y X4 O, REREBILBCL - TERIh D&, LiT#EL
LA RRIEET S 0L RN, WITEREMNKHEREERD L A0, HHEMMAHO
(BEBLLEFEEFSC L) REEETR IS b0 LIHERA IS, L, ABECIREEL
S o RRCARBRERERA LRSS, FELAEBRRTAELR ) ARER LU AR 2ET
EH S RERERARL b\, 0L 3 h—RFE LRI X » TET D0
PRLNCTHZ LR TE ol ek, RABCHEL S BEOBIRRRI—HIZ<L.0TH
BN, ABRO 7 ahvdves (LHEd, 1986) Tk, SEEET o>1.0 #5775 0nHE
Lz, #OBEEETAHLA TRV, ZOX3/NIBETRE 1EBE LY I E2EBEOREEN
REVCBERDY, TORBLI > TCIO LI BHEARERIOM AN, EFR2ETIE, &
FEIGHIC B EE N R & 7o 0 SR EIC D » TEBRRNEINC b 2 @A RD bhi (8%
KRB, 1983 ; i3y, 1986) 2%, ABFEOX v 7 Y XA CIEFD X 5> RENYRIE T L1t
TEih oI,

#HoOOB

AR REBENZEYEFEOBREEROEEC L - ThaIhicdbDoTHEH, LKk
R DO/NHELE - BEB=MROBIEICE S L o ARD nv. 19T4EDFERITHE I
T, YRR ARZERFNZARE B BEEESHEK ; 1977FE0KFECH VT, BHAE
M (RERBAZEFENZEYE), ASTE-AROBNIEZRT . FEMfEcY- T, &
BTHRERERRES, YOFEEAEILBEROBIBE 22T, B BILEHELEFS.
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