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fE/K{E 24 ~ 28 C Z @B Y - #iiEgsk A (Spine-cheek anemonefish, Premnas
biaculeatus) fAMF{L#% - BIRTEIEEF 2B BB TE—CREI A 1 HEAGEE R - FLRSEE
FrE B e LB o =F e - LRRE ~ iE R B & bEE LR B 2 HEiaa 1l - 55 2 Bag
3 HfFfr RET8EE - 18 - 5 - BERAEREEEE L FRKREIME » fFREIRSE
LA IR ~ BB - E RS AT AOEE - RILERRLEE DB AR SR g s f 1 - 28
4~5H - {FAEOKE 0.68 +0.26 mm » FLRFEb 2 WESH BT ERREFIR SR YIRS  (RIELEERHE
FER] AR R - HBLIRHE R AR ZRoRG HJEhi S 28 7~8 H > TEEFEE I THELT &
TERL > FFRfFEGEEE RGP SR YY) IR AR Tl s Ryl K BE RS S 28 10 H > BHERRUG
IRt B EERRRIAREE - (FRUFIKAEJBHEEINGE S 28 13~ 15 H » FRAR TR AZ B
E g tapaiamEiss - FAETIEKEE ) R IR B EI5EH - FRFBRIAEE ATLREIARE B, - "I Failirvkne
FER ~ $ERUEE R BRI O S ERHBIIEE 5 25 20 H - {FASHERER Ry 6.38 mm > WIERLGRIS AT

RLREE 2 26 31 H - ARHERGR Ly 7.65 mm - FdG:E AHERBEEL -

REMEST | MUEBEA - AE - BRIT

T

Hij

lAEg 35 (Spine-cheek anemonefish) {844
EHL/NE > JEAEHIF (Pomacentridae) g fannfY
(Amphiprioninae) & £ < ARERR] o3 O R
(Amphiprion) KREIESE AR (Premnas) - B
SERIEE N AMSCEEER > RS LR
8 (Fautin and Allen, 1997) -

VAP e RERE T - R 25 E
REHER - TEI R FCHREE JEIR - TR
AR R K/  FISZER A SRRV
B R A B EEE (HEELE, 1993) -
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fEf R R HIh - W Rk — BN
B~ DL~ # R URE SHEE) - YR
HA—EfG R atgs - TEIOE S TR
B U (S - MEE EEE
BRER DL i R M < TR DIRE - DUE SR
%) (Hunt von Herbing, 2001; Turingan et al.,
2005) - fEIRPK SR FRTET - BT R R
JERETHRE < BRATREL B2 5 BRI S S T R - FRAH]
THAEESEERTIZEEJ] (Wittenrich et al., 2007,
2009) - Wittenrich et al. (2007) k&g gR SRR
f& (Priolepis nocturna) ¥ IR H S R AE
71 AR B R TR WMEAEEE - A
HeEE R iFEI /1552 H# (Dinoflagellates) Fl$e
ek (Tintinnids) > [KIELAERRAGH) K H RFEEL - %
R B T RE 2 e AR iy — I B
[KIz (Wittenrich et al., 2007) -
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BN ORI HERR T T - BB A Bdln
ML (FHER BB BB CEAST SIS - i
MREF BB AR N EERTE - BB IR TR At
BT B HIERAN » IR A R o 8 (Liu,
2001; Hilton and Johnson, 2007) EilEa%EH 854
(Gavaia et al., 2002; Fraser et al., 2004) Z 52 >
TRREBEE AR ERREERAe - #ITIER
WBALERERMDAE L EHEENR
(Koumoundouros et al., 1997; Faustino and Power,
1999) - ‘B8 B H BN BRI YI{EAR R R TR B
L IEREIRERIER i fmAT (Fukuhara, 1992) » #fjt 8%
B HEERAEREE®THEHE
(Koumoundouros et al., 1999, 2001a; Sfakianakis et
al., 2005) -

BRIEG 2 S IR bR T AR T VT B H
(Kim et al., 2007; yT5%, 2012) Z4b > HASEF
22T (Job and Bellwood, 1996) EHAHRIA4:
Vi P HER R B (Kim et al., 2009) SFAH
BRBFSE - AWHFERIE N TR T TR 2
fafFrEfa s s - BB R R Bk
R R AR M TR IR E
W& B B AR A Mg < BRGR - DUE RS R e
FELBH e

FORHEL ) 4
— ~ AN

AWFE BEE 2 i F YK RS 12 B
(ENEHHR) AR E 2 WAt RER 75~12cm»
Rk 8 HZE 2 5% DL 1.8 tFRP /Kff (R
Sk 200 x 80 x 60 cm®) » KARERN: » BEA 4~5
fE EOK By 2% - (R i B SR > AR
IEsHE R A bR - KIRMERAAE 27 £ 1.5 °C > B Ry
32 ~ 33 psu - 73 HARE RS IEIRA - FaN
TRz RLIREC & AR o

o fredss

I bAFfa SR - B8 SRS RO
WEEAFRGETTISS > BH/KiRRy 26 £2°C - B
By 34+ 1psu- KB R 300 L ZEJE FRP ff -
L ENEE fkia, (Brachionus plicatilis) {F
FoBf IR Y - ek SR - AR R

K= LA TR R n#EE ke (Nannochloropsis
oculata) F&E/KE > AKHIZEHHEHERAE 60 £ 10
cm o 5 6 HIARBHIGHEE €2 (Copepod) ifi
Bl RRO 5 8 H PR AR R B E Rt
FagHR - S HEHAE/K 20 ~ 30% » 2% 15 HEHLG
DISSOR P EPRHBINER - B H N HhHIE—K > 6B
B/ » 5 H 7k Ry 150 ~ 200% -

=~ (PR SRR B

SRR T ARESE - 8 1~20 R &
T FIASBABHERRSE 6 B> & 3 B
DIEBAEE A 3 ml St o DS
LRI IIA T 10% g EAREE - 5
20 ~ 32 RHfg 3 HiREE 6 B & 1 RLIRE
BHA 3ml fUERLOE T DIEHEHTEEKRIMA
i 10% Hrikig B pREE -

VY ~ SERE RSB E

2:3% Song and Parenti (1995) Ed Potthoff
(1984) fEH ZHEERYE - KB LS BR
B EIEE BALE  IE EE AT RRIEA
RS R E AR 1 W5 F B T 3 f T HEFiE
BRGet - MHRRTURRAN T ¢

=) 8%

BALL 10% g S REE 24 h BLE -
(2) K%k

DIZREEAKIRIIARA 24h DL E -

(=) =

FeRRrfaa R R - AR 3% H0,
HEFTIERE > REFRBR ORI AR -

(70) K

RHRAR PRI 30 ~ 50 ~ 70 k2 95% i
TR T TIROK - AR AT 30 ~ 45
min > A/ NITE ©

(1) MBERE

1 80 ml 95% ks + 20 ml ykEEFRE + 10 mg
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Alcian blue JPIE & BoBLHR B GLirii2 i i F - 1A
ARG F 30 ~ 60 min > GetaEREm G tafs
T -
(7%) A0

YRR AR PR 95~ 70 ~ 50 Jz
30% PSSR PR AHERETRE 30 min o %
B AR B A ZE A7k 30 min o
(t5) &EBH

BoBIRE SRS (30 ml BEFOHHRRSNIANE + 70
ml ZXE7K + 1.9 Trypsin ) KHEARB ARIEENA
EEWREIL -
N\ EeLe

EEAE A 05% KOH et » A
Alizarin red S 4uf| » FARESHLE - AR
HFf R 30 ~ 60 min > TRYLYEFEEETE -
(h) RE35EER

AR A 0.5 % KOH YA T 1K - 12h %
B 0.5% KOH -

(+) RE
FEHEAZIEA A E ELH]2 0.5 % KOH EiH
HIESHRT (0.5% KOH = Hiyl =7:3~1:1~

3:7) /1K 3IREREAH MRS -
o~ R LR

FEABU ST R DA S B 5 B B AT 52
HIESHTEREE (NIS-Elements D 2.30, Nikon) #H%%
AARGECEE I T - AR AL Alcian blue
Getof R BB R ERIKE (cartilage) KeRE1L
(unossified) AY#5HE » FFD alizarin red YL EIH4EE
RLERAIZORE B E B (ossifying) #ifr - DUE
#ERSR (Standard length; SL) Ry ik » #a000E %
# f 2 ¥  Sfakianakis et al. (2005) J
Koumoundouros et al. (1999) Ffrfiut -

(—) GRENEES

PR kil sk LaHE (maxilla) ~ {j L &EE
(premaxilla) ~ ZF g5 (teeth) ~ %% od KX K 5
(Meckel’s cartilage) ~ ¢ & (dentary) ~ 5 &

(quadrate) ~ 4 & & (ceratohyal) ~ | FH &
(hypohyal) ~ [ & & (interhyal) - # 3 f&
(branchiostegals) ~ H&8E (hyomandibular) ~ f&#:
& (symplectic) ~ 82 32%1] (opercular series) ~ A
& (pharyngeal teeth) ~ /NZ#E (trabecula) ~ &g
# (ethmoid plate) Kz 3Rk (cleithrum) .2 %%
BIEE -
(Z) B

BIR LB RS P OHERE  (vertebral
central) ~ H#&HR (=) (neural processes) ~ IfMl &
(5) (haemal processes) ~ HEfafEZE (parapophyses)
K JER (pleural rib) S5 ZEH R -
(=) Big

BIZ NGO PRI (predorsals) ~ JTHEHE S
(proximal radials) ~ E#EfEE (distal radials) ~ FFfk
(hard spines)~fifi/E figfec (lepidotrichia) Ll sz iEfE S
Ze (stay) FBHER
() EBeE

Bl GUsniERg s - &
BRI EE T RE CHETS
(h) Ei&

BRIk TE®E (hypurals) ~ EE &
(epurals) ~ %~ & (parhypural) ~ & jifl #%
(uroneural) ~ F=EifEf5E (principal caudal ray) ~ Zx 5
fi% f6¢  (secondary caudal ray) Kz K )& #&k B
(accessory cartilage) ZZEHIER °

iy
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ERRTIIRE
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S

i S B 3

RAEIZERE N M PRSP A PRI R H i
{tHAE: (Green and McCormick, 2001) » #4715
(2012) femdEgsEsa -5 (2007) fEIRBRESEM
(A. ocellaris) ~ faf&E (2009) £ Hf&iE3EfA (A
frenatus) ~ Kavanagh and Alford (2003) £ Z oG
@ 26 @]  (Acanthochromis polyacanthus) k%
Wittenrich et al. (2007) 7F 7& B # @ i &
(Priolepis nocturna) &2 BF7E55R » I LA R
i i R B IR BRIk EE IR B IBSE R - Al
A BRI HE B L= R e e - M IEIN A
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1 DPH 3.72 mm SL

8 DPH 4.72 mm SL Ch

Fig. 1 Representative cleared and stained specimens of P. biaculeatus at (A) 1 DPH and (B) 8 DPH. Elements stained
with alcian blue are unossified whereas elements stained with alizarin red are ossified. Elements observed include :

Br, branchiostegals; Ch, ceratohyal; Cl, cleithrum; Den, dentary; Etp, ethmoid plate; Hh, hypohyal; Hy,

hyomandibular; Ih, interhyal; Max, maxilla; MC, Meckel’s cartilage; OpS, opercular series; Ph, pharyngeal teeth; Pre,

premaxilla; Quad, quadrate; Sym, symplectic; T, teeth; Tr, trabecula.

FEONR I NI IR - IR LA s R E RS
IFVKRE I B BB - HlAN<EEEE (Sparus
aurata) (Koumoundouros et al., 1997) ~ ff%h2F-44
(Dentex dentex) (Koumoundouros et al., 1999) Kz
WE 2 (Diplodus puntazzo) (Sfakianakis et al.,
2005) FEMH LR FHEA BMaRE » KLY K RS
AR - BEUF R S AR Y i
7o

NEZ (LR gy RS v B 5 W= Va
Ryt - —2HE EEE sk - G E R
BECE{bE (cartilage bone) T (replacing
bone) ; HH—HTFABAEIE (RifiH) LE#
BT - REBGEECEFE B - Bt E Ry
fE45 (membrane bone) (&, 1997)-Fig. 1 Eili&EE
SR Ess 1R (Fig. 1A) B255 8 KX (Fig. 1B)
UHACE IR A B LR R G RN - Hrh A e
KEKE Rtk - 38~ fEE -~ NEE - BEE
TR MRS~ e~ /N BRI
b - Hh FEEE ~ B LS~ A il - @)
=ik~ BERY R RS RS - WSS 1 HiF
fa (Fig. 2A) CBIZHIER St - % 5o /i IR ke
B B RIS Ry N ElZ WIIEHEE - B
WAEHTIE R 5 i B R s EEm e o
EERIEFR TREIGE) (Wittenrich et al., 2007) »
RIS AR IS BIPR - (HHR T A B E R
SciE BAR - R R A RS D E B A BT

OB R - MmO R g - St
GyIR BGE TR - R BT 3 fa I IR R IR R
a - EIRBEEZE A (55, 2007) Bl faEZE A
({755, 2009) i [F)A3 DAl VF Ry SO rei W UIEEDRY - TR
JEgSE R 2 HiFf (Fig. 2B) BR 7 AEE BlEGE
b FreFbata et - HAEA RS2 ERE TS
& JIL (sternohyoideus) - 2 Ef B [ # & oh fig
(Matsuoka, 1987) » 54 MRESE B A BIFM s
&5 3 Hiffa (Fig. 2C) miGHE ~ AHE ~ E&H
K RE RS - TE - fAEE - TEE
MEE -~ HEE -~ s - Wi ~ /NS - BE
WAL 2ECEIREE - T B h i S L& S
R S I 28 4 HiFfa (Fig. 2D) e
et - WHEHE e S < A R R BRI
BURYIRE () - DERTHE LR R 53 R
(Hunt von Herbing et al., 1996; Wainwright and
Bellwood, 2002) » fEsakig=5& (A. clarkii) (Anto
et al., 2009) s BIMHLILEE 5 HNEE A
Bk WA IEA R S T S - 2F 5~6 H
fFeadig - HeE AR Hn e (Fig. 2E &
2F) 557 ¢ 8 HAFfa EAEEL RERRA i DU TP =
HIBEEAE (Fig. 2G & 2H) b~ "FREAFEHI -
{5 F2 P A i RS R A B R T SR ) DAY 1b 5
fiE o ERFRR BRI R R T 0 5 9 HiFRE
AEEERE AL (Fig. 21) 5 55 10 HiFFH
o B E AR E L (Fig. 20) 5 55 13 HiF
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Fig. 2 Representative developmental sequence of the feeding apparatus in Premnas biaculeatus through ontogeny.

Alcian blue stained elements are unossified and alizarin red stained elements are ossified. (A) 1 DPH, 3.72 mm SL; (B)
2 DPH, 3.74 mm SL; (C) 3 DPH, 3.95 mm SL; (D) 4 DPH, 4.18 mm SL; (E) 5 DPH, 4.29 mm SL; (F) 6 DPH, 4.79 mm SL;
(G) 7 DPH, 4.65 mm SL; (H) 8 DPH, 4.72 mm SL; () 9 DPH, 5.11 mm SL; (J) 10 DPH, 5.14 mm SL; (K) 13 DPH, 5.76 mm

SL; (L) 15 DPH, 5.91 mm SL.

(Fig. 2K) Jig ~ i E N Ewamil: 5 15
Hfrfa (Fig. 2L) [H&EREEERYEREL - I
R S AN R BB R 2 B L5E i - BHtaE R
EJR/K M IERER ke Favk - B Bt ATk A
BEE: » fEHRDEME S (R, 2010) K fRiEefa
(Green and McCormick, 2001) {FfBaaE AL
WIRE B RIAESS 10 K56 8 K mf RpEIESE A
B At i 2 Fa PRy » FL Y0 R IRE [ I B - #R
(2010) #EHIHH BB A8 A0S R R B E IR M b2
Ry 7 TRIfE A 0 sh s - e R IR 20T
Fit LA RE BB 581 A )2 8 R E % - Aristazabal
(2005) {EFRfH (Pagrus pagrus) WF5etaH - 41T
R etREE 3 HEAL - BEEI A S i S R A
BEmELEAL - SEEmk B T2 o [RIRER b i
R i o B f g B A AR IR Y)
fE e B R T2 HEFER R Bk RS
WEAL - BRRIRKRE TSR DI S AR EY)
e -

RIS SE S HE T AERS ~ MR ~ SRR
HERSRZe K lE e BB 1A Fig. 3 AR » Hip
MERS BRI R g - HER R a1 - RO
FAIPHACF SRS BMER M oR T - R —HE IR
KHER - H 3 HiFfalninhie s A HMER - 28
10 HIFEEH (Fig. 3F) » el B L2 MEE R
TiAg PR - BLK 2 Wl H AL A
2 (Houde and Potthoff, 1976; Mook, 1977; Potthoff
et al., 1987; Matsuoka, 1987; Faustino and Power,
1998; Koumoundouros et al., 1999) ; jfij Fraser et al.
(2004) fERWEEHTIEEISEIME RS LA BB T
B » WA C M B B B 53 A )
s B FEH 5 Ir EREE EOMERS - Bl 35 ST
7B B/RROR FJE (notochord flexion) BEAGH S
£ 4.36 mm - [iZREEFHEY (55, 2009) freafI{ERS
£ 3.68 mm HXRAmbALG LR - BURERMEAIE
DRPERBER AN » DFAFaEEREHS
R -
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1 DPH 3.72 mm SL

-

- (f/f/ﬂffﬁm/‘ﬁ/

14 DPH 5.77 mm SL 20 DPH 6.38 mm SL

Fig. 3 Development of the vertebral column, caudal, dorsal and anal fins in
Premnas biaculeatus. (A) 1 DPH; (B) 4 DPH; (C) 5 DPH; (D) 7 DPH; (E) 9
DPH; (F) 10 DPH; (G) 12 DPH; (H) 14 DPH; () 20 DPH; ()) 32 DPH. Ac,
accessory cartilage; Drl, dorsal rib; Ep, epural; Hs, haemal processes; Hy,
hypural; Nc, notochord; Ns, neural processes; PCR, caudal lepidotrichia; Pp,

"\ parapophysis; Pr, pleural rib; Prd, predorsal; PrH, parhypural; Prx, proximal

radial; S, hard spine; SCR, caudal dermatotrichia; R, lepidotrichium; Rd, distal

o [radial; U, vertebral centra; Ur, urostyle; UrN, uroneural.

PSR AR TS - TERES - B
figg ~ BERR - BRYE B B S R BB IBRA
Fig. 3 Fr7 » HC A s S B B oe Rl - AR Ky
WAL E - BT BB S 5 HIPEZ
HEREE (Fig. 3C) » T#EMEE 2 HFEABEHHR
RPEHE » P53 R SAV) i SRR AR AE AT 1 » HRBE
¥ f - W E G  (Diplodus sargus)
(Koumoundouros et al., 2001b) Kz Wj) & 5
(Sfakianakis et al., 2005) FHH[FEIET » {H Coban et
al. (2009) B FRIE 2 TEREE Z hRTimbH 10
e AR T mEEE R - Bl Fdifa i e B EIEF

il

AFARE STEEERE 9 H (5.11 mm) FFEEE
B MARPEISEFL. (8%, 2010) R g 4.6 mm HlI
EEER > WA ACTIERE SR ER
18 - EIEESHERE 9 B (Fig. 3E) > fMigR
541 mm IFEE S - ME - BIEER 32 HIRE
fesez (Fig. 30)-TiEMEFMNEE 14 HRATEER
220 HBHaG BRI E LIRS - HREESR
32 HEEMERIBIIAREL5e % -

TRAE S S TR~ SEYEREE - B
TR~ SRR IR R R B BIRIPA Fig. 3 F
R BREER R R RO R T A HER R
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14 DPH 5.77 mm SL

20 DPH 6,38 mm SL

Fig. 4 Development of the caudal fins in Premnas biaculeatus. (A) 1 DPH; (B) 2 DPH; (C) 3 DPH; (D) 4 DPH; (E) 5
DPH; (F) 7 DPH; (G) 9 DPH; (H) 10 DPH; () 12 DPH; (J) 14 DPH; (K) 20 DPH; (L) 32 DPH. Ac, accessory cartilage;
Ep, epural; Hy, hypural; PCR, caudal lepidotrichia; PMF, Primordial fin ; PrH, parhypural; SCR, caudal dermatotrichia;

Ur, urostyle; UrN, uroneural.

W BT R RTERE T (Fig. 3C) >
PR RO E I > o BIRAW) b e B AR T 1
(Fig. 3D) - AfR5H 9 HEER (Fig. 3E) - EHEfE
B 9 HEM > MAtHER 5.41 mm SEES -
HEfEEZe R 541 mm HEBL A5 12 HiRpE
BORIIEREE RS (Fig. 3G) - HlE G IE
fgE e n il iR b SISO > EIER R

BRI B i R I RAE RS - BER IR iR 5 I —
ko> LKA (double fin-ray) (Liu, 2001) » fE4L H
(Seriola dumerili) (Liu, 2001) -~ #lfEf (Xiphias
gladius) (Potthoff and Kelley, 1982) Kk} fa%H
(Koumoundouros et al., 2001; Sfakianakis et al.,
2004) thARFEBIEGE 52 S oy Sk — a0 1
Potthoff (1980) fE5e.EEF (Coryphaena hippurus)
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KeR5REAT] (C. equiselis) WP NS B RS
B9 K3 ARAFAE - BRI SE B g T HEIE
BEER 541 mm BRIGEAL - BLEIEREEBSEE
55 32 HHESH (Fig. 30) ViR EEBL: BiE .2
‘B gL RE R ZE 10 H [RIRF H BRI 3 e B
(Fig. 3F) Blisfig. B i or B E s i BURF T A
[A] - #& (2010) BB NSRS R
ITHEREE ~ EIEEES - O - BRE SRR
TR EATR R -

MR NS - EREE - HETRE
B~ R~ TR B - REE R M R ke
CEHIBAN Fig. 4 R » HPEMIE ~ 12
fig e ~ REUERR B HeR i E{bE -3 1 H
FREPEEE 15 2 MTREFHEETNES (Fig.
4A) - 2 2 ~ 3 HIBEGE 3 K& 4 TEE (Fig.
4B&4C) - 4 4~5 HIEEAE 1~3 HEHE (Fig.
4D & 4E) > [ABSE 4.36 mm EFSZREAMG LIE © &5
7~9 H¥ENEE - 1 K5 2 TREFELIER
IRl (Figs. 4F & 4G) - REfE R imbada T B
W (Fig. 4H) > 55 12 HEE 3 KOF 4 TREER
&  (Fig. 4l) » £ K ¥§ $£ 15 8 (Lutjanus
campechanus) (Potthoff et al., 1988) - fiijF} F2H
(Koumoundouros et al., 2001a, b) AR H @2 (Liu,
2001) tEIEFIREELS: - Johnson (1981) #2H T
Fe i Rl &l i A AE ol vk o< fOE - HERYA]
REse by I EARUZUFKRE D] © (RS 3 B
WA B IR HIRE - B RS SRR
I REZ R P FE it T R SE(E{E (Fritzsche and
Johnson, 1980) - 55 14 HEfg ikl EikE (Fig.
4)) HiBL - ErE bta B e - 55 20 HE
fig Mimb B ECE (Fig. 4K) HIB B2 32 H
(Fig. 4L) - PEE K EREEEIREEZE -

VI R EE AR ia 2 &R (fin fold) » 74X
M 4 HRHTMTREERWEPHREZERER (Fig
4D) - 55 10 HEF R ZEEMEEHEL 16 k- b
FEHE 3 KB 4 TRERIP L B HECR
8 ik THEH¥ETNREE -8 1 K 2 TREHE
RimIP ISR Ry 8 5k - 25 10 HIFKER
figfriBd (Fig. 4H) - PR BB RS 8 fk
NRR B 7 R - BRI AR
B SR AR - L B AR 25 £0 S RT3 £
(#% » 2010) ~ Z¢H54£Md (Pomacentrus amboinensis)

(Murphy, 2007) K@%l fa%E (Koumoundouros et
al., 2001a, b; Sfakianakis et al., 2005) 7 #{ZFH
[F] » (AN [F] ey Sl FE B T RE & AN R fiE ik
25 M 7 0 B 40 5 £ & %% (Enchelyurus
brunneolus) (Watson, 1987) J & # #f K7 ff
(Gymnapistes marmoratus) (Neira, 1989) &2 fx
FREE BRI CAAL - BN 7 A A BEE
RS - Ry 1 d FEREUAIANE] A5 /720 ek
AR RS - DA B TH R ~ PPk
ATE ~ TCIT ~ YEHH ~ BBE - WRI - BRI A
fEF (Koumoundouros et al., 2001a; &[S & fi,
2004) -

Wi T AR S AT R R T R |
fElk TFEH{TE , (Settlement behavior) » FLFSE:
RIS T EE - FHEFYATESR
FHitCKE ~ EE TR KRS A
(2=, 2006) - Green and McCormick (2001) £ =fa/
H (Amphiprion melanopus) FYEHZLZEIH - 7kiE 28
+1CF - IHMERE 3 H > DN FRIRRE L
EMpHGR T - 5 Mabe e - HENER
S IEAEP R T - LEoEsS R IEr S L] RE
e HBERRGER - R eess 8 H - fFRiy
BEL AL AE S 2B HiEss R e e 15E
IEEIREHE ASREHA EfE VR (settlement) FEEL; 8
A BB M AE g S B IS RE R i vE B - e
AN REERIPEREREE S - 5390 > #F (2010)
TERBR S AR EIEE T » /KIRL 27 2 1°CF - j?
Wi 10 H#lsE R E(LAYRT LaaE
EEE B o PR TG 2 A T B T U A
BT RIS B » IRIL AT HEWI B B A8 A0 S 1A
IR R AT FHBRAY B L2 Ry 1 IRIFE AR 3% sk Ay fiags
ViR BRI R 2T - BR TR AR
0T IR BN LA P AR B 5
MAEINBEEWET - BE WP ER R
Al AFFRE BN T ZERRE = E AR s S AHR
BEE L FRCEEEBER T LHE LRk
BERE » AL T HECR AT RESAE RTINS Be A S KA LA
FEEAN RTTEENEIR - A TEEsopiEE 2 A
P B RARK SRR B i B R a7
AE H AR R G AR AR o TR AR
Pk RE ST BLRERK S E - DR RO - DUE
R RIR/KBER S -
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i R

AW FEASE T B R S 2 B B Fa ST
JUE B -PH B H mE SRS B (99 EF
-10.3.1-7k-A8) FHEIH M2l - BUTIHIFARSERT#R
TR fRRk ~ BURRE]FT R SRR B B EATRRE R
Ho BT e A B - SRR R R e LS
[F{=z 55 T3t > PEAKESERENERISERE - ff itk
R HE -

25 Rk
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ABSTRACT

At the water temperature of 24 ~ 28 °C, the osteological development of Spine-cheek anemonefish,
Premnas biaculeatus (Bloch, 1790) larvae had partially proceeded after hatching. Larvae were fed on the first
day post hatch (DPH), while all cephalic skeletons were still cartilaginous. On the 2nd DPH, the maxillary,
dentary and pharyngeal teeth started to ossify. Premaxilla, maxilla, dentary, branchiostegals and celeithum
ossified on the 2nd and 3rd DPH. Due to the poor swimming capability only and the Meckel’s cartilage, ethmoid
plate, and hyoid bone to support the structure of mouth, larvae were fed on rotifers that have relatively slow
motility. Mouth opening of larvae was 0.68 £ 0.26 mm on the 4th ~ 5th DPH. The ossified pharygeal teeth
helped shredding and wrecking food including copepods which were also supplied concurrently. Notochord
flexion was also occurring. The hypurals and dentary teeth ossified on the 7th ~ 8th DPH that larvae could swim
faster and eat larger adult copepods. The development of notochord postflexion was completed, caudal rays
began to develop and larval swimming increased significantly on the 10th DPH. Most rays in the various parts of
the larvae well ossified and body coloration pattern changed on the 13th ~ 15th DPH. The ability of larval
swimming well developed and mouth opening increased as the sedimentation stage. Larval swam faster that
large-size Artemia and mixed food can be fed. The larvae began to eat the larger artificial pellet feed (SL, 6.38 =
0.8 mm) on the 20th DPH and reached the juvenile stage (SL, 7.65 mm) on the 31th DPH.
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