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7/ I¥i(genus : Amphiprion) &, 1V¥>2F+
7 &#4ET B & (Mariscal, 1970 ; Allen, 1972 ;
Moyer and Sawyers, 1973), —k—IFETHMEREH
DOYEE#Z1TS (Fricke and Fricke, 1977 ; Moyer
and Nakazono, 1978, Ross, 1978) %, 178y, 4
HEEN S FREWAE E U TS O ENT
ETW3, AVFF v 7 OMPBIBNENSEZE
SRR E U THRIAL THAEATEIRZEES, SMEETEMN
R#E%1FD (Moyer and Sawyers, 1973 : Moyer
and Bell, 1976 ; Thresher, 1984) Z &M, WD
EIfTONI O ZBI LR <, EIFNY -1
BT amEbiThhTNnS, Aighsld, </ 3
HiZAE, AAMCHYAMERRALREREZ{T> T
WBZERMEETNTNS (Allen, 1972 ; Ross, 19
78 ; Thresher, 1984 ; Darren et al., 1997) DITH
L, BFRETHMTIE—DIT /) IFETHIIT
/X (Amphiprion clarkii) OBHBOMBEEETIE,
ESRIZEHMTH D, HRMRHY AL & OBEFRE
W (Bell, 1976 ; Moyer and Bell, 1976, Ochi,
1985) &S, AFEOMERSBEETNTNS. &
HOUT /) IOEMNEHITHSEHIT, £FDE
KIBIZ L B PEIROHIER (Bell, 1976) MgfHIh T
3. KKBRENI T IOEESTEICESEE25X2

OTHIE, KBABEOKZEWEHRICBL T, B
M EIC RO BN Y — &R T ZENTFRIEH
3, INETOWMHENS D, ENROFHERHICEL
T, KBREMEBGERLS, BLATFAREL
I2&95 (Bell, 1976) &, EIIHIOYMICE —
&S DWW EENY — 2 %RT (Ochi, 1985)
BID, BEWTRZ - HFEREEI TN S, —7F,
1 BOSIOERE GMERD) MNEMKEEFREERDOZE
(e.g. Einum and Fleming, 2000) %, BR{EH{AIK
BPEHICE>TEH LTS Z & (e.g. Thresher,
1984 ; &M, 2003) AtHISNTIH D, KBRENRAL
LBFETIE, 7/ IOERROETHNY— MR
RHIEHTHIENS.

FZTEARTIE, KEREORARZ2HDIT /2
IZDoWnT, £, (DEMKEIGCROFHNETHS
DEFINT - 2HLENMITBI L, TOLT, @
WA TOMBRROGEERZL, KEREDEN
ICEB LB ETI 2B ELE.

ok & H Ik
| ABIRTIR, KRR R S A OB S —
EEET DY, TGRS 2 #isT 1 EIRHIM
ZEUT, EIRMREIMARIZBIL . Wil s big,
2 ) X (Amphiprion clarkii) &, 3>IT14VF
> F ¥ 7 (Entacmaea actinostoloides) %, FFH
CAMVIFUF v (E maxima) OFICENS

VE IR PR BB IR

'Aquaculture Section, Miyazaki Prefectural Fisheries Experimental Station '
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AYERFORHEEEIRE UTHAL TWM, A

TiZ&o T, EBRRIEBROABRONBLELEL.

DM THo7=DT, %iRT 5HETERRDOHEAS
f%mm%oﬁ@ot.$m%fu,:w¢ﬁm&7
B L, BEBRE UM EFIRRICRYD bbb D%
MH&Lk. ‘ ’

BERBE/DERHEETAE | AMOITE IR
BL, WNAELIcBTB 7<)/ 2054003 7H
(Fautin and Allen, 1992 ; & ¥—, 2001) T&5.
AR, 19944 H1I9HW 510825 £ T &
U7z, 7K 2 ~ 8m OEHIZ, #100X50m OAZEH
HZEREL, TOFIZERTHLIERTDIE, 10X
T EBHBENRE L.

HEABLSREMTAE @ XD HH100km LI
MEL, BHRFIBOEENCBITZ I IOFHDIE
TR (Fautin and Allen, 1992 ; E- ¥ —, 2001)
WHdl M, 73/ IORMIZE > TRIEDK
BEBICHDEEZONS. P, 199545 A
6 HMBI08 7THETOME L, /KE3 ~16m O
Bz, #9100X50m OFEMBAZREL, TOHITE
BT 2287055, 12R7 Z2HENKELE.

WRMBFIRWThOBTTH IEIFEH SCUBA
X BEKBRETo /. TOBRIIEIRTBFHATS
AVEF Y 2 E22TREIL, X7 ORNELEROFE
EEWHR U, EIRMNHREINAIRIL, EIRKER
H5EWT, SMROBEERE (a2 /XA V-1V,
28 - 35mm L > XBXUE 7 0—X7 v 7L > XfHEH)
L, SMARIEHRIO 72 D IF200R 2 S8/ >ty b2
ROWTEREL =, ERL, JU > MLEIHOBE
EREFHRE TICES, 1R D, WSS THIZN
MK THIEICEURDE. ZOHEKIIED
SHEERER, FHOSBEBIZXZE5 %R THo 7~
Giik, REXRERD. ML, RELION, B,
BLELDD, TIIERWES~120MDEREER
PEEFERETERI Z oA - —2HWnT0.025
mm B TRIEL, UTORREDEMHLZEDFE
HEER Wz,

V = 4/37(S/2)*+a(S/2*(L-S)
gpfRAT : V(mm®) £&: L(mm)
B S(mm)

BERIT, TR LEEY E@ERNT
FEL, KPTEEKE (mm SL) Z2FELE #
KZEGDOEKRBRIIFEL TWRWA, F—FRIFOEIC
W, UFIORTHRE—FHEBEGS (BE - P8, KFRE
| REE) KX VEHUEREEEHNE.

BW — 10—5SL3.1687 .

{k&E : BW(g) k& : SL(mm)

IS, MRICKDAENTERN>EEES,
KA A S ORRAPHEZERICED, IR ERK
2RO SNAVWEENH oz, RES—F DM D Hn
BUTICE o QRT ZED—E%7 D DEIE,
R, SIARROBRKE S R/AMEERD BIBEICTIE, R
PF—7Z2ERLT, BonkT—FORnh58AL
7z. QN7 T L OEIRMMEISIL, EIRKDORA
F—F BRHOEROEHETHo LRI, RV ITL
CEEL TR, KIBIRBEREMOPRT, KEH
B hRIZ Y72 B EICERKRE 2B W TRIEL
Jo. P, HhE, HEEBICHTHBANTORELR
RBEEAERSNEN DT, KBOF—F13, EIH
1A, KU, FEIME TREOKIREERORIZIE, BHlF—
FEEFOEXRAL, KRR EOBEFRERT
BREIL, RIEIOERNS, TOEOERETOHMO
YfEERWE. 7aB, YIREEIROKIRICDWTI,
#E~ 2 [B B OPERE & R U Bz JEERH ORIC
By, ZOHMOEEHEE Lz,

& xR

1. AKBIRIE & EORRAR
HRIZBWTHEZELZRT (=10 pairs) T, 5
AI8AMS 9 A29H £ T, 4 (n=12 pairs) TiL 6
B12HEM5 9 HI0OHETORICERABEEINE
(Fig. 1). ESRBIMAOFMIE, HiETi, 5 A18HIC
BEDNZRMBLE 1Ry (BOB) %<&, BDDINR
71X, 6 A 1 ~10ADEWHICIZE—FITHEBLED
2L, 4ETIE, 6 A12H~T7HI12HD 1 » AMT
R7ZERES DN TV, R7 T EDRYIOEIRN
SRBOENE TCOMMOEE, Tabb, 7L
DOPEIRIIEIY, H#T92~129H (mean+SD=109
+11 days, n=10 pairs), 4 T46~90H (6514,
n=12) THD (Fig. 2), HBEOHBEMNMO &
(Mann-Whitney U test, U=0, P<0.001). 7,
Ry T QEPHMES, HORELOMICERZME
BIZ R 5hich oz (Kendall’s rank coefficient :
Bohnotsu, n=10, ©=0.000, P=1.000; Ushibuka,
n=12, ©=-0.295 P=0217) (Fig. 2.

i, FROTFNENOMM TRAICERN TbOI
TH SBREOEINTHNS T TOEIRROKER,
i Tid 18.9~29.5C (mean::SD=25.1+3.54C, n
=116 days), HHETIL, 20.5~29.5C (24.0+2.00,
n=91) OHHTEHLTHD Fig. 1), HBROEH
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Fig. 1. Incubation periods of Amphiprion
clarkii and water temperatures at
Bohnotsu and Ushibuka. Horizontal
and broken solid lines indicate incuba-
tion periods and water temperature,
respectively. "D” means disappear-
ance of the clutch.

Ehofz (Mann-Whitney U test, U=4498.5, P<
0.001). HEtAMFREE LB L THAKETH S Z &13,
KEOEHZRDERXVEETH /. Thbb, 7
AAE T & A FE L ORI K E KB OEITE
Mo eds, HHTIE, T AMAR24CH EICRD, F
DB ERFL, THASMI6CE, 8 HPMITIX
28CEBZ, 9 AhaIE T8 CLULOHIRMAKEE W=,
ZTORIIRAWETLEZD00D, BEBEOENNTHHR
EIATHETBRONCULTH- -, Zhicxt
L, $8TI3, 24CLLEIZB-7=DI13 7T AhHM5 T,
FOHBLICER UL, 26CLULICIR-72DIZ8 A
THOKEAOMTH - 1.

WA BT D, X7 T EOMEEIH OKRIZ,
ET 18.9~21.7C (mean+SD=20.6+0.81, n=10),
HYRT 20.5~234°C (21.9+0.89, n=12) TH DY
(Fig. 1), 4EOHMEM o7z (Mann-Whitney U
test, U=16, P<0.01). L, L, RFZTEDEHD
EUIE Ok, $5ET25.7~29.3°C (26.9%+1.41, n=
10), ¥R T24.2~27.8C (25.9+1.20, n=12) Td
D, MEREERERIR>hkho7z (Mann-
Whitney U test, U=40.5, P=0.200). Filigi& b
IZ, REBEOERNThNZADKIRL, #EEIEE

RTHSMCEM 57 (Mann-Whitney U test :
Bohnotsu, U=0, P<0.001; Ushibuka, U=0, P
<0.001).

2. E5REIEK :

R7 T & OEREIEKIE, $ET6~11E (mean::
SD=8.8+1.32 times, n=10pairs), #ZE T4~ 8@
(6.5+1.17, n=12) THv (Fig. 2), HASHITHi
DOFH%Mmo 7= (Mann-Whitney U test, U=4.5,
P<0.00D). EEROBED, HELFRTRRTIEO
FESRIMEA RZ> TWADT, 18 (30H) %720
OESEIFICIHRE L THET 25 &, Pl 7~2.8M
/H (2.4£0.30 times/month), 4i32.3~2.9[E/8
©2.6+018) L7320, WEOMICHEARERRSNA
Moz (Mann-Whitney U test, U=43.5, P=
0.297). $7xbb, PHELFELOBDENERDOZ
3, EIHMOEIDOBRVICLZBDTHBEELS.
REDIRE L PEIREER & ORMICIZ, Hhid, ZiEmithsE &
biZERZMHBAEEShAa»n o7 (Kendall’s rank
coefficient : Bohnotsu, n=10, <t =0.102, P=
0.778 ; Ushibuka, n=12, t©=-—0.347, P=0.178)
(Fig. 3).
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Female body weight (g)

Fig. 2. Relationship between female body
weight and number of spawning in
a spawning season.
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Fig. 3. Relationship between female body
weight and length of spawning peri-
ods.

3. EFE

PR T 1 X7 A8 L EICEEIRS 5 553 1,925
~5,983% DHEIE T, HGEEARE N TI3483~5,5354]
OHETENZE, R7PZTEIEHLE (Fig. 44
). R TERERKOEFNY -2 ERD L, B
78, FEOVThORERICBVWTY, UTIiEEy 3
RYZRWE=ETORTIZ, EIREIL, EINRHARI
2~5EEOE —Z @M THML, F0O%, EH
HoglicE> TEA LTV NURE| OEHIER
Shiz. WEARIEREMOEIRTON, HED 1N
7 (B02) 1%, #IEEIIEEGEAEL, TOHRERD
ETEAHA LTV TRE) ZRLTWeE RO 1R
7 (B05) &HE®D 1RY (U0 Tid, EIMHROE
BICREHNREAESNT, T2 AREHLTH
BXOIBA EIROEHMLEEZRTHENT,
MDY X0, EIREKROSELERL TV RNE
EZzx6hik.
EIROEEMURZRLIZRTIBNT, EIK
MERERDDIF, WHETRE6~TH ARTDH8
A kiFbhiz2~5HE, HETH6~TH
A R7 DA 8 A iKiTbh/z 2~ 3 EHDEH
CHY, HERCEEOY T/ 23, EIRORTHEIC

£ < OIEEA TS ERNED S hk.

R7 T EDEREITONVWT, £TENTFNORTD
BRIV & R/ANESI & BB &, BARERIL, B
BT2,642~5,983%1, H¥ETL1,914~5,535%1, H/ME
R¥kIE, i T1,925~3,391%, 48 T483~2,821%1
ThHol (Fig. 5. a, ¢. BRABLUR/NEIRKE
HOEEEORIIE, WThOBHIIBWTY, FE
7sHABAIZ D S iz o 7= (Bohnotsu, n=10: max,
r =0.422, P=0.108 ; min, 7 =0.378, P=0.157 ;
Ushibuka, n=12 : max, t=0.031, P=0.952 ; min,
7=0.062, P=0.846) (Fig. 5. a, ¢). "V IT&LIWE
SRR EE A LB &R, b, EINE
PEBRENT, HET20,825~42 48TRIDEIH T, HRT
136,345~27,06 1R DFEFH TH o 7= (Fig. 5, a, o).
B TRAZREORENR N (r=0556, n=
10, P<0.05) HO®D, HETIRSNAah k& (1=

—0.215, n=12, P=0.369) (Fig. 5. b, d.
PEomns, thiidgEicd, UFCRTHEL
TSV D AT H D I ENPS NIRRT,
(D EFIIORRICZ < DI ZEH L TN 5,
Q) IR ERRIZT 251 3 2 FIEI DY
ZH5.
(3) EEFRS O # TIREIIE th 4 ITE A LT,

4. BpIATR

SRR, i TI31.24~2.23 mm® OM@ET, 4
FETI31.33~1.94 mm® DT, EIRT LWCABHL
T (Fig. 4 B30).

HOKEE, R7ITEREAHINIMEED, &
X, B/, EHEOFNFNEOMICE, HiE 4
DOWThbEERABIA ST Bohnotsu, n=
10 : max, t©=0.225, P=0.440 ; min, 7 =0.000,
P=1.000 ; mean, t =0.244, P=0.379 ; Ushibuka,
n=12 : max, t©=—0.047, P=0.891; min, 7=
—0.063, P=0.829 ; mean, t =0.000, P=1.000 ;
Kendall’s rank correlation), EIFREREZRL
Tw/= (Fig. 6).

Yid, FEOWHAICBWT, 2TORTICIHEL
T, SREERIEEOIBER TROREL, TO®KE
WETLTOWEHRSRE N (Fig. 4). HiE#TI,
8 HHhAITR/NER D 7214, BEIHOKIMcAT TH
THALTWE IS OIMEEOEEE, KEDE
BHEBEHRL TWAHNTFRINALOT, EIRHOFS
KiE, Fizbb, MEEIFAD S LHERHETOY
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Fig. 4. Seasonal change in number of eggs per one clutch and egg size at Bohnotsu and Ushibuka.
All pairs are divided into 5 groups with every 5 mm increments of female standard length
(-95, 95-100, 100-105, 105-110, 110- mm SL). Open and solid circles indicate number of eggs
per one clutch and egg size, respectively. Vertical solid lines indicate standard division of
egg size.
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Fig. 5. Relationship between female body weight and maximum, minimum and total number of
eggs in clutches, at Bohnotsu and Ushibuka.

kiR LI E OBRIZDWTHIT 2T o /2. TD
WBR, YiE, FROmREDIZ, FHEEKEED
HicEERAOMENRE SN (Kendall's rank
correlation ; Bohnotsu, 7 =—0.600, P<0.001 ;
Ushibuka, ©=-0.401, P<0.001) (Fig. 7).

728, FKETTHRESEOIPMERZ B LS
&, FEoFRNEWERBE SN Fig. 7). #)
ZIE, KiBA20~22°COREENTIY, HiEtDIFEE 2.06
mm® (£0.112, SD, n=19) iKxLl, HFEOFH
1.75mm® (£0.107, SD, n=12) BHEIT/NEH>
7= (Mann-Whitney U test, U=4, P<0.001). Z
OHIZBL T, BIHTENS.

Doz ens, Pidedwicid, UTICRYIGE
U 7= SRR D FEHABAH 5 Z ENHBMTAR O L.

W BB OEIMIRHICARE <, BKROEBIC

NEL IR B EEHATERT.
Q) SO EIFIKEOEE EAOHEZRFD.

% 23

AZEIE, B¥ DY </ I Amphiprion clarkii @
ERAEREZPHSNICT S0, KEREORIZD 2
BIZBWT, T, EIREIMAROBHLTIE DE
FING — 2SN Lz BT, WEOIEAS EHHE
HMOBREfT> 7.

KB & EEDRHA - FEBREE : e, RS TR, E
DR EEBEIR S ENF Rz Tz, §abb,
BaTIiE, 5~9 AORIC, 6 ~11EOEINTHN
ORHL, HETIZ6~9 AOMIC, 4~8EDE
gIMfThh, HEROAFNRLDEL, KVEDERE
fToTWwis (Fig. 1). HALRFRHIMZ D OREFIEEIC
W3 S S EORTEMRBE S NN DT, HEHRE
BOEZ, EIIMOZETHETE S, EIRHHEOZE,
Thrbb, HEROIT/)IN, FHREODBDITLRTR
WEHINCER 2B L, BURAE TR 2 &IKD
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Fig. 6. Relationship between female body
weight and the maximum, mean and

minimum egg volumes at Bohnotsu
and Ushibuka.

WT, UFIERT 3,

HROFAEELD bR EMABBES N &I
BILTiE, BUT/KIED ERASHOBNREN S /e
F3 TR, ThEn0r< ) 3 BRI %M
HE BKEA, BHROFNEDENS BN, WE
DEERELLTWVWS, HETIE, EHI3206C (£
0.81, SD) TESZBMBLADIHL, HETIRT
#1321.9°C (£0.89, SD) TH by, HEtDEFNEN>
7= (Fig. 1). Thabb, LFEOIT /IR, HEoO
23 INPEREBALIKRTIE, SR 15D
okl itk Zhidid, £F0O/KERENE
BLTUDDHDEEZZ SN,

EIRROZMES  SEOHEN 5, EEL
IR ICAE L, BETRRLICNE 2T
W END Tz, HiltEERICIET B FHEBARE
ahie (Fig. 4, 6, 7). TRETREWEINTH
5, BEO I I OEPKOFEHLE#L, =BT
®, 1EH7%0 OEINEIIENT Lick =< EHT 2
7%, ZOEENIKIRCEIR SRR, D
LB ATHD Bell, 19760) EnS5dH0, WE
DEFHEEN S, EFHOIRERKOY — 2 2D
BIM/E /Sy — > %R T (Ochi, 1985) &5, Hw

24 1
Bohnotsu
. . .
22 T ¢
Y
L] L]
20 ¢ '
L4 [
L]
18 e% ¢
L[]
16 o 3'.',
‘ L)
. b\o
14 . . Poge *
* o
o ¢
1 1.2
E
g 10 ) s
=
o .
; Ushibuka
S 20 .
o ©
18 o
L Y *
... [3d ;. .:. .
L
16 . go.. 'iio KN
. ‘o e ¢ ¢
14 ° 4
[} o®
1.2
10
18 20 22 24 26 28 30

Water temperature ('C)

Fig. 7. Relationships between water tem-
perature and egg volume (mm®) at
Bohnotsu and Ushibuka. Each dot
shows value from one clutch. The
water temperature was shown by
the mean value from the previous
spawning to respective spawning.

ICRREDBDTHDN, FHETHSNAESHLEHI,
BEE—BTHLDOTHo k. PikEEFERS Sk
ERRORMBOLHI, KEOHE (Fig. 1) &k
WAoo TVS, Tibb, HEBMIEKIRTH PN
WO/ TR AZ L, HBMMEKIRTH DI%%E
T, EIEE Doz, ZhiZDWT Ochi (1986)
X, ESMOTMBICESEN, RBETERRAL,
BLEFhTESHEELTEZH0ED D, RENE
WEKBHEE<BIE, KDRIAELADBTEMRN
TE, J0BVHRMHLEHRSNDZE, TOBE
ﬁ%@%%ﬁ#@ﬁ%ﬁi<ﬁ%tmot,ﬁiiﬂ
DAY v FEEHLTWS,

SREETEDEME : SEOFED 513, EIRRIOY
BRI ATH D, BT EICHAL TN &
Wo i, HitEHRICHETIEHNRBEINE
(Fig. 4). FESRMIRIOKIRE, PEORHIEIHIA S H i
YT ERLTWo = (Fig. 1) 25, SEROL,
KB EIZAOHEEE-> TWE (Fig. 9) OTZO
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EOsEHELZEEASND. LKL, YOFAD
FAFERN 51T, —EKE T THIY 1 ANRHEL
THIEFMENTEY (Hotta et al. 2001), 7Kig
DAL OERBBIHRL TWD AR H D,

E o

FMREEED DI He > THEICEHERIT/ IO
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Summary

The anemone fish, Amphiprion clarkii, is monogamous and spawns adhesive eggs in mass
nearly at the same place, repeatedly during the warm months. The egg mass is laid on a flat
hard substratum protected by the tentacles of host sea anemone in one layer. This enables to
count the total number of eggs in an egg mass after taking photography. These characteris-
tics provide a good material to study seasonal changes of egg production by a single female
in temperate reef fishes.

In the present study, egg numbers of clutches and egg sizes were monitored at two different
places, one is at the southern end of Kyushu (Bohnotsu: 10 pairs) and the other was at the
western end of Kyushu (Ushibuka: 12 pairs). The average water temperatures were slightly
higher at B than U. Water temperature ranged 18.9-21.7°C at B and 20.5-23.4C at U and the
beginning of spawning differed by pairs. The latest spawning also differed by pairs and con-
firmed to be at 25.7-29.3°C at B and at 24.2-27.8°C at U. The number of spawning was 6-11
times at B and 4-8 times at U, by pairs.

The number of eggs spawned at one time by females was 1,925-5,989 at B and 483-5,535 at
U were larger in the early part of spawning season and egg sizes were apt to be larger during
this period than the rest of the spawning season. But, at B, where spawning season was
slightly longer than U, the egg sizes showed a tendency to become larger again at the end of
the spawning season.



