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O Ok B EOBKE CHE Ui, Aok fe (IP) %, BRRELRER (TP) #LT
Wiz, MEHEE b, FRIRROFHRE AT CHME R BERC b - TRE LT, K8
o TP M, BRTHEC KRS L, HEOME L —RRnBREAEEHE L, 2I~BHL
TEMEE T EIR 2T 5 MESMBOBRBEER L,

X—T— K 7¥1, REFHMBOBEYE, ~7ER, FETH A rV-%2

& El

7 & A BHESIR BT S B 2 OO A BRIEETE, L T HORENRRETH D, TOBM
ERITABRORTELLBEAY LS L, L SBE~MERTZEBHE LTLLMORT 5 (THRESHER,
1984 ; fxF, 1987),

THA Calotomus japonicus ~ (VALENCIENNES) %, AMELALOB A XM &4 o F— KR < 5%
T 55 35 em CHET AT A HBEETH D (R, 1984), BB (1981) kX B &, AKfkAH, Fi
DT FAIH, T, = VLA EREEREBEERLC, BHLANLHOESY o EE Lo B
HEAME LTS, AEOMERML X, hEEBsHRTH SN (terminal phase: TP), —Fi
OEERHR AR FEBE TH S (nitial phase: IP), £MBOBMEOREIC LY, KOS THE» O
FERUALTREETHY, 2R L0 THE~RERRD ORI T, CDZ L LD, KXo
OTFA T LRI EROMBRG T, —KEBIZOVTIRES L LTHEAREBV-EEL ATV S
(KuseN and Naxazono, 1991), %7z, /R (1975) k5 &, HEEBEFTLEBE CRABOEINEIXT
-8 AT, A2 CHRBRLERTSLHEBIA TS, Lo LAads, KEOBMTHIZ>LCoEEM
HBEER IR TR,

APE T, ERBEROBABOLFICSZnXkBRBBEOB T A1 OERTFHEREL, REFLME
STV WO BIETERE, BEIERCoVTHRET 5,

REBRB U FEE

AT, 1986 D 6-11A LI987THED S5 -11AK, ERBRBEBRLBAE OXABE (30°28'N,
130°10°E) o dtflic i1 2WMBORBOK TH -7 555, 1993), BOBEIZIE ICHN - TR
PMBERLTEY, B HME~HT5m, KEN0-3mOBHOEEO KBS ILIEY o TEBM A5
A5, B IIRERR0. 5-1. Om DEERRIEY o THBNELE Ui, BV o TSRS E 20.5-1. 0mDEH 5
Y, TOERGERS-L0mOERRTEY » THAHEL TR, ShE Vg lERacEsLTs
D, B BHE~T5-100m, KIEH 3-8 mOEHROEEIITEY o IERM 6 Y, H4ER2-5mD
E20.5- 2 mOEROBBEL OGN, 3 HREDLIHE~H100-150m, KiFEH 8 -15mDFHOEE LI
Y TERET, A 3-6mOBEROBENS Y, ZOMICRERL-SmOHELL LR, ZOEEML
Fe R EDSEEIRBIT & 4 o oo

BHOHOBEE, FHSHLLAROMIZA /=Y LT E 0ot LT, MEBEDIETT, &
DT R CEERRE A 2ok eh 7 — b & okep 2 5 2 BV CREMIC B8R L, i & S BGORMATI 205



38

izt Blodic, BOBERBEOREES YIZk
Y ETRE/ IR 0 BRI L, i 1 H o EEIRE
BEBET 20, 19870 8 A13, 14HIZ
HEEEN L 2 Bz > T hZh 1 3
o, BEPMEHERT O E 2 B0 6 HilE TRFEL
THRE Ui, HEORMMEX, 198747 A28
H 6 8 A27TB OB, EINGATCMkR %
A L BHED M & DT BRIz oo i
RO LB RS L, ToBRKRELME
& LT,

HREUER

HOREEE ML bic, FHRUTERD
BB, B o~20-50m, KEEH2-
SmoOfEET, &5 (1981) $BELTV-54&
5, BphEiodfo SE5AE, RS =¥
S ER PORMEECMDY, BEHLAYNGSE
Kot L B TR LV,
THIMEBED L, &
£ 35cem PEok#Bo
TP #x, Bof < oS
B, B HIh~H75
-150m, KEH5-15mo
BT~ L BB L, B
#950-100m O MR &%
B L. FhLhOMER
i, BEFOERERO
LHENE TR T, B
KAz, 3ERTO%
MABES R S hie (Fig
s
MEZHF> TP &I,
Bz a8k TP #Hx
MR TRVl TP
B CORBENIBEAT
Be, BELBLIBZAL
HEEBVCETTH
(rushing) P@HHH, %
DIEHEE30-50miz b A B
LEND T, Ba, HiL
— IR BRA LT E
7o IP fEff &8V ETod
Hbh, theo IP @Ak
L Bbhsd, ALK
TP HEASEV T 3
HEuEBaicn, 2RO

BEF - {0

A Y
A Y
A Y
%
L 4
ri
A
!
LY
¥
Y
\
A
\
4
\‘0-—"’

iom

f

SHORE LINE

Fig. 1. Location of male mating territories of
Calotomus japonicus, observed from 24 Ju-
1y to 13 August, 1987. The area enclosed
by a broken line shows each mating ter-
ritory (A-C).

Fig. 2. Schematic representation of pair spawning of Calofomus
japonicus: 1) bob-swimming; 2) upward spawning rush; 3)
spawning; 4) post spawning display.
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Fig. 3. Diurnal spawning activities of Calofomus japonicus in
territory A, observed from 24 July to 27 August,
1987. Small circles indicate spawning.

BE KRN ELDRLDBEHRY, FREAHIE ERRECREREAEBRA BT LI RN
T5, %, BREFGTTBbRY, ZZHIKHERMERBLTTE R AXKRBBOT L ICEH
L L BT,

3 A x ®

BaRLOW, G. W. 1975. On the sociobiology of four Puerto Rican parrotfishes (Scaridae). Mar. Biol.,, 33 :
281-293.

Bruce, R.W. 1978. Intraspecific organisation in parrot fish. Physiology and Behavior of Marine
Organism, Proc. 12th Europ. Symp., Mar. Biol., 229-236.

BuckMan, N. S. and J. C. OGDEN. 1973. Territorial behavior of the striped parrotfish Scarus croicensis
Bloch (Scaridae). Ecology, 54 : 1377-1382.

AR 1981, Kk BB BT SBAOEMARICET 2PE. BEREEDEEFTLE, 20 : 35-63.

AEEM. 1975. SMEAROEEEERFEONE— 1. FF4 0E4 LK. BEKEPR, 9 1722

BRI, 1984. 744 Bh p. 206, ph 211, ZEE— - EEHEE - WHE— - LETEHE - FHEX, K H
AEHGARE. WEAEHRS, ®i.

Kusen, J. D. and A. Nakazono. 1991. Protogynous hermaphroditism in the parrotfish, Calotomus
japonicus. Japan. J. Ichthyol., 38 : 41-45.

RaNDALL, ]. E. and H. A, RANDALL. 1963. The spawning and early development of the Atlantic parrot
fish, Sparisoma rubripinne, with notes on other scarid and labrid fishes. Zoologica, 48 : 49-60.
ROBERTSON, D. R. and R. R. WARNER. 1978. Sexual patterns in the labroid fishes of the western Carib-

bean, I : the parrotfishes (Scaridae). Smithson. Contr. Zool., 255 : 1-26.
RoBERTSON, D. R., R. REINBoTH and R. W. BRUCE. 1982. Gonochorism, protogynous sex-change and
spawning in three sparisomatinine parrotfishes from the Western Indian Ocean. Bull. Mar. Sci.,



75 ORHITEY 41

32 : 868-879.

BEEFIRAR - WA - RBEET. 1993, 0/ a RS OEINEFTOKTITE. SWEREETE, KEASEY
HPEFIRFOTE, 32 : 87-92.

THRESHER, R. E. 1984. Reproduction in reef fishes. T.F.H. Publ., Neptune City, New Jersey, 399pp.

WinN, H. E. and J. E. BARDACH. 1960. Some aspects of the comparative biology of parrot fishes at Ber-
muda. Zoologica, 45 : 29-34.

RE B 1987, BRRA O SMERGES L CoML. RRBE - [HEER. EOMER, pp. 1
47, R K¥HIES, BIR.

RE B PEGME CBE W, 1980 ~FTFA ORI, KB 34 105-114.

Reproductive behavior of the parrotfish,
Calotomus japonicus, at Kuchierabu-jima

Takuro SHIBUNO, Shin-ichi OGATA,
Hiroaki HASHIMOTO and Kenji GUSHIMA

Faculty of Applied Biological Science, Hiroshima University,
Higashi-Hiroshima 724, Japan

Reproductive behavior of the protogynous parrotfish, Calotomus japonicus, was studied
on the shallow reef at Kuchierabu-jima Island, southern Japan. The species is sexually
dichromatic: females showed the initial phase (IP), and secondary males the terminal phase
(TP). Both females and males foraged solitarily or in mixed-species groups in the inshore
area in the morning and early afternoon. Large TP males migrated offshore to set up tem-
porary mating territories on the reef slope in late afternoon. They pair-spawned with
single females, which migrated there.

Key words: Calotomus japonicus, lek-like mating system, reproductive behavior, pair
spawning, streaking





