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Fig. 1. Map of northern Kyushu (A)
and rocky reefs at Koinoura (B).
Spawning behavior of Chromis notata
(Temminck et Schlegel) was observed
at stations 1~5,
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Fig. 2. Histograms showing the standard length of male and female
C. notata collected during the spawning season of 1976,

Fig. 3. Underwater photographs of nesting males, A: Three males
(arrows) guarding their nests at the spawning site, B: A male
removing a small shell from his nest that had been placed there
by a diver,
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the aggressive display of two males at

the spawning site. m: A male,
BRI EfEIE, signal jump (Abel, 1961) EIEEN 2
RETHT, 20o—E0OFEL Fig. 6 Rl M
DOREFTHORICI, WD LS signal jump
BTN, BICREEERADORHELTOERDY
BooBRROKH%xNE, REERIDELIZEEHD
fo. ¥oIC, HERC D& S IRETHE S B,
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flic3~SEk<EEER LT bbb, i
RETEH EBFLICE2THEESORRICE> L5
ZoNb.
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ORI B A BE AT T ke 5. Fig. 7T-A iCESR
th oA R UTcns, M/ & XHichEBEO SR,
5, HWAOhEYW O LAE L THEEAT I TY
<. 0, HEHOE CEL THEL, L&L&&H)
MO L LD, YTHI KM, 50
Fig. 7-B itRd &5, MDFEED>210T 3.
ZLC, WEMSREEAM TS &, HEGAREE SR
Ef Y, BE/NESHiICBHOETHE LSS fiE
L, WEZRHsE2.

CDEDWRTICK BHINEZER, RREMich:
D2THROBEEND10ic, |[HoEKTLAEEZR
ZERTEELDN. ULhL, KEATERS Y

Fig. 5. Underwater photographs showing the courtship display of

males, A: A male rushing toward a female passing above his
nest, B, C: A male turning sharply at the peak of upward rush,
D: A male swimming slowly toward his nest after the upward
rush, His fins are fully expanded and his caudal fin is waving.

m: A male, f: A female,
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FTHLNL0TIHEL, HMes DR THRENKITD
NTEY, BHRITEDTHE D OIS ENED S
N, Cofedic, 1 2OBRTIRIZERH, 50
FETE Q& B OFAIHICREPENVSEES 0
BONEEBTH DI i, EINEZREEDNIIID
ABOONIHENICBNTS, HEIREBTEETOTS
D, HEEZASORRTEROMICEINSE S EE2 D
Ntz ok, 197606 4123 & 627 i,
4 AFTOBRN K D EFRBM bSO —BEREL
RO R B AT, DR, FUMA» SHE
L7cBRIc dRAEBBOERIBE O B aTh T
fe. 2T, FRHE (1957) ORREOLEE L OES
5 OIRRECBEIERICETE, &4 DINDENZ]
ZHeEL, TOMRREE Fig. 8 iRl chuckh
i, TNZTNORNTE, BRIOSZNC»IFTI~

4 BOMEDPEII L EHEE SN 5. ROCKY BOTTOM
4. @R E ) Fig. 6. Schematic representation of
BEJRASD 2 &, HEZEINE D SAALA LT courtship display of a male,

ICHEAPOMENS. UL, REEIIEIT 5 ETH

o s .2 2 .. g RV FV <; b, 75
Fig. 7. Underwater photographs of a spawning pair, A: A female
laying eggs while the male waiting by the side, B: A male pecking
the female with his snout, m: A male, f: A female,

TIME OF DAY
DATE NEST 5 6 7 8 9 10 11 12 13 14 15 16 17 18
JUNE,12 A {
B - 1} L — —
JUNE,27~[C F - — t { —
D k — —

Fig. 8. Estimated spawning time of C, norata, Horizontal bars
show the spawning time estimated from the developmental
stages of the eggs collected from four different nest (A~D).
The eggs in each nest were composed of 3~4 kinds of eggs in
different stages,
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Fig. 9. An underwater photograph of
a male guarding and fanning the eggs.
The area surrounded with a broken
line shows newly laid eggs.

RICEEYD, JIOBAE»SINESFZ & & bisiott
FET L. BOWTIEY Y/, "5 Pseudolabrus ja-
ponicus (Houttuyn) MFELRIIORAHE T, LIEL
AR AT 2 ODBEEE NI, XA X4 Dl
BINEHLIHBELEBWAS DA SN, F i,
MRS EFE#EL T 5, Fig. 9 iR & I i,
RBETYWOL D EEVTINCKERZZES TV 2D
wahi.

2R A4 OFFIZERK 0.8 mm, HEK 0. 4 mm,
RRO—HIATER TR DMNEINT, Ho bmedl
HIC—BICEAT T STV, BElEICEA S0
Moo, KEATERNX NI, KEY 20°C TR
LZET8HAE L. T OBOR LI a1 9 BetE
ThHold, EROEINSTHTRIEMICIILT 20%
BMELTBLY, AEMMOR A L1 B0l A4
¥ <=/ 3 Amphiprion clarkii Bleeker (Moyer and
Bell, 1976) E[RBkICHEEBICIVILT 2 o LHERS
n5.
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Fig. 10. Change of average gonad index during the spawning season

of 1976,
indices,
mens,

Vertical bars show the upper and lower limits of gonad
Small figures near the symbols show the number of speci-
Open ellipse; not spawning, solid ellipse ; spawning,
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Table 1.

Results of spawnings in aquaria. The number of eggs spawned

were determined by direct counting under a binocular microscope except
for I, in which the eggs hatched before counting. The unmber, ca.

30,000 was estimated from the largeness of the clutch.

are from the same pair.

L, II and III

Standard length

Age of Time No. of Water

(cm) Date the Time required eggs temp.

3 Q moon (min) spawned [4®)]

1 8.4 8.2 11, June 13.1 16: 55-17: 55 60 ca. 30,000 20.5
11 23, June 25.1 (18:55-20: 40 105 32,112 22.2
e8¢ 26, July 28.5 in the morning — 24, 885 23.0
v 8.4 7.9 20,June 221  12:20-15: 42 202 14, 335 2.0

' 20,June  22.1 14 : 05-16 : 36 151 12, 411

v 8.5 8.2

22.0

O, FERLTHSLH, HEORBERMNENEELILN
7. #¢7T, Gl o€~ OB LB EDEGREH
b5&, VFhOY—7 dAHIE» S/ HORIKA S
f, NFHPSABEOMICE Gl OETHED SN
f2. DX, BKBERICLI O TCENOEREEID
MR, ALBoOWT ERrEss LERERELR
75 AMEAEED S tcdhs, R EINIEAE E D 50
M EICHT THIE IS

Llltoksic, Bolicsds X454 O ER
i, K 25 20°C 2B AIED S 6 Brhflicki® 528,
ZDth 8 A TORE» /N OBIiThh b C
EMB S pictsDf-. Fig. 10 131976 4E£0 R T8
AR OBERMIR G TOBH, PUEORKBEICLS
&8 Ah & TEIM A S L.

6. KIEPITOEL

HARECREANUTELR O | BOMEOEEIE, EHR
Mgk, 1 EloMEicET 2 &% 125 BT,
1976 4£ 6 A dhigin o 7 A TR, T 1501 KETR
RAZXAMREO R T EEE Lic. KIEATE, HERIE
KHED - AOR 2R E L, BATOHE LENKD
REFEZTY, RO CERS .

KGN TO FEIR & SHIEIEE Lichs, To R %
Table 1 jcE D TRLE. TDHBI~TRE1I2D
KA LA—_Tickd 0T, IV, VERIK
AT L2 RoEiE» S, ERLET IRT LR
O, 1501 KB LTHIISESDTHS. h
SOEEZ, VNSNS KK TTbh,
BEFRORMETTACTORE EHEEL Tz, &5,
4 (1, I, IV, V) Ti3 B i B xasshic
A5, 181 (1) TR ZNCEEIIHMEE D W E Thil
7o 1 BOMED | ELIcEETIREE 12, 000~32, 000 X
ThHokd, CoROIF (I~ JFE—7ick
50T, 1B O ATESRR I 80,000 ik Th

1z,

PEn&Sic, HHERICEIDTR I AL 4 EE
BIITH B L, Ebic, HEIREIEIER (1957) 5%
B 11.8cm OfEETEN L /IRBIIREL 31, 370 K &
DEEL, HKE 8. 1om it 80,000 KR DINEEE
L LM STt

% 8%

AMETE, HAXKORETERROZOR AL
1 OESRTEERBKBEL, RX2414OHOER,
OO TE), REFE, <7, EEZH, 5
DREELVHI—HOBEERW S L.

RRXAZAROERTHICOVTE, L OFFEH
A o0 35H (Clarke, 1971; Russell, 1971; &K@ « &
3+, 1973; HA&, 1973a, b ;Fishelson efal., 1974;
Moyer, 1975 73&), AR * F1BHOREBOTh LA
FINAES, WiEHED, Bhic Pomacentrus leucotis
Gilbert (Breeder and Coates, 1933) @k 5 icifif
MBHERLECTHRETS. ok, BRHASIIOR
#ETOMEE, VFROAETHEIITELYU LTS
b, Reese (1964) & —@Mic (1) BbEvok
&, (2) BRo&EE, (3) HRowmiE, (4)K
FERTER, (5) EREZH, (6) Slof#s
WS 6 DODBMBAAONLZ EEH ST L. 4E
DRRXAF A DERTETY, FLoLsy, cthe
BIXFROBREEZRD ), 2O OFRE LHERD
EERREEETbN, 208D DOEEREL
THRDILE EREML DI, Moyer (1975) (4,
ARIDRAR A X4 EERICHNETEE L TOEF 44
+ X X * &4 Pomacentrus nagasakiensis Tanaka |z
BT, BHOED ERARKOXBIBRIETH L LT
Wa.

AXFHARORDEDFTEICON TR, fidoE



36 MEEE - TARE - BE 1%

{ DIRREMERTH B A, Moyer (1975) &, (1)
bl BN, BieubidE HOTHAE,
(2) EpOBIZFRbIEEELIE, S5k, CO
HHOMMME LT (3) —Bo#EDABFEBDE
DAL, MOBBEROBRIZI TR ZELED
3SEMBALOLNL T EEPELMIC L. AEIDR XA
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MBLTWS. $f, £20RDIEFDOKEEREIED
LI THRERENEL, |BoMR I HOR
RUDEIEhDl. ChIERLTRAXA X 4B o
icik, Abudefuduf abdominalis (Quoy and Gaima-
rd) (Reese, 1964) @ X5 iR HIE O NICEMED
BRER O DEEIAS LTS,

Dloksic, 4RORXA&£41E, HOXXAK
ABORELBLES, Bl BE L DORRLIEF
723, 20 bIF OIS THAREREN I
z&, &b, b nTErAEhb0E, EJFO
BIZF RO NG5 EDORHEIRD S hi.

ARAEA OEFRHE, 6 AhALL8FIKHFT
T, TOMEYEEEL THER S EOERRASN
fz. Moyer (1975) i3, +#4#F R X &4 OEJIH
A ORICEHEETTbOE C EERHE LML
AEDR XA 41 QEPRRHA, FAKLIHOETK
B SN T T b T, §XTOHENE
BRIk S MOERET O N E I SRR TE LD
A, HEERICX S EEE 8. 1cm Oifds 3 Elich i
b, 80,000 ki SRDIEEL C MRS L.
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Summary

The pomacentrid fish, Chromis notata (Temminck et Schlegel) is found around
shallow rocky reefs in southern Japan, and is one of the important commercial

fishes at the northern coast of Kyushu.

In the present study, spawning behavior

of the fish was studied with the help of SCUBA, during the period from 1975 to

1978, at Tsuyazaki, northern Kyushu.
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Results obtained are summarized as follows:

1) The spawning of C. notata starts at the middle of June when the water
temperature reaches 20°C, and ends at the middle of August. During the breed-
ing season, spawning occurs about five times at intervals of about a half month.
Each spawning period lasts for one or two days during a week from the spring
tide to the neap tide.

2) Males of C. notata start to prepare the nests in holes or crevices in the
rock, one or two days before the spawning. The males show territorial behavior
and guard the nest against the conspecific males. Usually, the nests tend to be
concentrated over a relatively narrow area of sea bottom.

3) On the day of spawning, females swim around above the nests of males in
schools of 2~15 individuals. When females come near to the nest, the male dis-
plays a typical ‘signal jump’ and entices a female into his nest.

4) Soon after entering the nest, the female extends her ovipositor and starts
to lay eggs on the inner surface of the nest. After the female lays eggs for a
while, the male spawns and fertilizes the eggs.

5) Spawning by pairs kept in aquaria lasted for 1~3 hours, and females laid
12,000~32,000 eggs per spawning. A female laid eggs three times during the peri-
od from June 11 to July 26, 1976 and the total number of eggs amounted to more
than 80,000.

6) After spawning, the female leaves the nest, but the male guards and fans
the eggs until they hatch 3~4 days later. Males seem to take care of eggs laid
by 3~4 females at one time.

7) In this report, the sequence of behavior from nesting to care of eggs is de-
scribed, and underwater photographs of each phase are presented. Differences of
spawning behavior between C. notata and several other pomacentrid fishes are dis-
cussed.



