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Studies on Rearing and Development of Larval and Juvenile
Threeline Grunt (Pisces : Haemulidae) — II

Developments of Eggs, Larvae, and Juveniles

Seishi KIMURA* and Masato ARITAKI™

Faculty of Fisheries, Mie University

The eggs, larvae, juveniles and young of threeline grunt, Parapristipoma
trilineatum (Pisces ! Haemulidae) are described based on specimens reared in the
Fisheries Research Laboratory, Mie University from fertilized eggs spawned in
tank in june 1983,

Fertilized eggs, measuring 0.78—0.85mm in diameter, were bouyant, spherical,
and transparent. Yolk was segmented partly and contained a single oil globule.

Hatching occurred 28t030h after spawning when incubation temperatures ranged
from 20.5t0 21.5C., Total lengths of newly hatched larvae ranged from 1.50 to
1.65mm. In yolk-sac larvae, a single oil globule rested on infra- posterior por-
tion of yolk sac, anus opened away from yolk, and xanthophores developed on the
dorsal and anal margins of finfold.  Yolk and oil globule completely absorbed
three or four days after hatching, and the larvae became preflexion stage. Noto-
chord flexed in specimens of ca. 5.5mm in total length(TL), 19 days after hatch-
ing, Number of finrays completed in specimens of ca. 12mm TL, and they became
juveniles. Scales appeared in specimens of ca. 16mm TL. Squamation was almost
finished in specimens of ca. 35mm TL, and they changed to young. Specific
longitudinal bands were started to form in juveniles and completed in young.
The bands appeared in smaller specimens of reared juveniles than those of wild
ones.

The larvae and juveniles of this species resemble those of Haemulon pulmieri

* MK HAT (Fisheries Research Laboratory, Mie University, Wagu, Shima, Mie 517—07)
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and Orthoprisiis chrysoptera rather than those of Plectorhynchus pictus and P,

cinclus,
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A X OWNY TG U B S B WFFEII A (1922) XoOKF (1963) (2 & B NSO SE 2k B
LT, B LUHNE (1929) 12 & 2 KEREMOTMATE CASN T2, ZDIEFHZKII
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IPASE IR v P IS L 22003 200 & 281 o Bl B EI Y, 500 & B I Akl

PUZERT L 72 R BEA » b (2'— AA7I, 45X 45X 45em) | W v L7z, TRRROIE AT REZ SR D Bk
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P40 E A H7AH % E TIE10 bk B Lo 7 1) — b AREIPC B L 7o e o I k3% (90
X90X90cm) THEIFE L7z, ZOMOEKREIZMHSIE5L Th-7, WL7T40%L 5 407HELE TR
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B ML 2 BED LEEAICHIEZ vV Z Chlorella sp. WML, /¥ 818 Saccharo-
myces cerevisiae RUENE V0L T THIE L 123 A I XY KT Y Brachionus plicatilis % & 1Ol 4
/UERIE B 5 2 72, KB GG & 2 HIENE = 7 % Crassostrea gigas ¢ trochophore L&
DA THEL 2, BMLI7H % &, Artemia salina @) nauplius RRFREE 7 7 > 7 I > (nauplii,
copepodids, harpacticoids, Acartia spp., Oithona spp., zoea larvae % &) %, 7L
28 H 1420 & 13 & A HESUBBELAGTR & OFAT L 720 BHLA0 B e & Z o BLA SR R L H 3 |5 2,
WHLABH B LIRIZ M S > F (=4 T Sardinops melanostictus, ¥+ 2 Spratelloides
gracilis) EAFERHC LROBEMET 4 /) Enteromorphua sp. ZiHIML ZiRAMHE 25 272,
HAMR ORI BIIRM 3B E Tz L H3E, 102H#ZFCE 20, 2ok 1EeELL,

BT SROBGETEESICH L 2 8 kAt L FL > S I VE ) T 22— T—
FTOUTHEEEL TATV, BIRRHC &R ENE L 72, 20k, BIAREL 5 ~10%kiEKRr=1) > TH
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REEIFAT L, ZZTHRInOFElFoRGR XL, BaHe L,
TR D FH B BEIZKENDALL et al. (1984) (c#tftl 7z,

w R E B

BB  SERSINZIEIEERIE T, THER0.78~0.85mm (3440 .83mm), SRS BBk M 137 <,
PElgEe i e BRECIZ AR TRIIC AR D 5, WiBRkiZH— T, Z0EZRIZ0.18~0.20mm (Y
0.19mm) TdH -7 (Fig. 1 A),

540901, 2 MBI (Fig, 1B), 5547%%, 4 M (Fig. 1C), 182094, 8
Hall (Fig. 1D) 1 Wp[E45401%, 16810 (Fig. 1 E), 2 ER105-4%, 328 (Fig, 1
F), 5w, i fwf,},«m D, NEERIEATER S WURIR IS 20 2 (Fig. 1 G), 9 B:#35%51%
A o) 5 R AR J&’L BROMGADUEE 0, MW 42 (Fig, 1 H), 1484554, &
Mg E s (Fig, 1 I) 154550 1, A EEGI L, M S 11, KUPFFER st
A5 (Fig, 1J), 18H:[H2040 1%, HEigk 7, MBACiks & 02 0Bl o B i fboik
BEIHBLL, LR Mx S MER, B I RO A RAHBLY 5 (Fig, 1K), 2265
2040, ISR, MRBLICAKEEOTHIE L, WERE L OB ORISEEKICET 2 (Fig. 1 L),
261404 82, RO REEI A D, BEMC IS MY 5, KUPFFER A %T 5,
28If12090 %, WLAIEE B,

BIHBIF A (yolk-sac larvae) LA S BHO E TRETHTH E L2, SMEKIRIZ19.0~21.5
CTTH-7x,

BEALTE T ¢ A2&1.50~1.65mm (SP4451, 54mm ), FEiH 9 +16=25, WM E(Z&BNK53%, i
2] s’l&"'k';i LN RT3 Thv, BT I BB A S LA, hERISEETLET & Bk T, giigo

THIZEEL TS, Elﬂi'»i:xtf!}\mﬁﬂ?’r: TR UHTHER, HRERK, SEER, KPR, NS H gedl,
’fwli"'?ré’— 477, BUWCERE, B & MR EICEET A, FROMER BT Clo R o e
A, E BV RO ARRIZ G EROWINE f)LfJ 5, udLoL DI TS ETH
IS%%“C‘UW‘!‘rL-t WL T -7z, BRI THHACAE T, MR rIRE L, e, ekl

Rsche vp g, MEBCEENL IR I AL T b (Fig, 2 A ),

1 TR AN — B A L, RICIIET 2 2 i3 v, Rl Ems i L, #Re
FITHITWNF, 1ZEAZE» e, Sl L <, RE2IREISCTHIZRLEEE 5L 72,

BEfL 5 W4 . £ 181.78~1.95mm (i]ii'én 89mm ), i‘;‘?;ﬁ“;’i?;&11+18:29 &3 !Sfrflii& T3, Wk
RWORLIR A SRR b L, 2 o0 2, WO ERUEEGL T E 20 L, ek
NI EEI Lotk B, %Muﬂx'i"ﬁkh’ s L vEms il) M AT BT 5,
WO W 2 iz vy (Fig, 2B),

R 12WE T © 4 082.10~2.15mm (SE442, 13mm ), Wi M1l +18=29, JHERF &« o #32%
E N, RN L DR ISR L Ty b, I it# PEE TR L e B, BIECIRIE RIS
WAL, W WARAE IS 5, BOITE RIS v, BRI 3] UI FHE L UHII M
W4 5H (Fig, 2C),

PRI I8IE TS - 402,20~ 2. 40mm (T2, 30mm ), W Hid 11 +18=29, SMEIz £ BEN27%, W
W T MERP R T & B35, W EoREINLT 5, WERITHRCRN%EYS ik

PoWIERR U L SR L, WMARE BT A, BIHeHE Lo R EHs TS (Fig, 2
D)o
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Fig.

A - AT

1. Development of eggs spawned in tank. Water temperature ranged from 20.5 to 21.5%

A, fertilized egg newly spawned. B, 2-cell stage, 40min after spawning. C, 4 -cell
stage, 55min. D, 8- cell stage, 1h 20min. E, 16 -cell stage, 1 h 45min. F, 32-cell
stage, 2h 10min. G, brastula stage, 5h. H, gastrula stage, 9h 35min. I, formation of
embryo, 14h 45min. J, formations of eye and KUPFFER s vesicles, I5h 45min. K, 7-
myotome stage, appearance of granular xanthophores, 18h 20min. L, 15-myotome stage,

appearance of lenses in eye vesicles, xanthophores branched, 22h 20min.
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Devel opment of volk-sac larvae. Scales indicate 0.2mm, A, newly hatched larva,
myotomes 9 +16=25, yolk partly segmented, oil globule rested on infra-posterior
portion of yolk sac, numerous granular xanthophores on head, central portion of tail,
and dorsal finfold, branched xanthophores on oil globule, 28h 20 min after spawning,
1.7mm in total length. B, yolk-sac larva, myotomes 11-+18=29, granular xanthophores
changed to branched ones and developed, 5 h after hatching, 2.1mm. C, yolk-sac larva,
granular melanophores on head, 12h, 2.2mm. D, yolk-sac larva, segmentation of yolk
disappeared, dorsal and anal finfolds developed, 18h, 2.5mm, E, yolk-sac larva,
rudiment of mouth forming, 1day, 2.7mm. F, yolk-sac larva, formation of pectoral
fins, xanthophores dwindled, melanophores developed on anterior and posterior margins

of eye and digestive tract, 2 days, 2.8mm,
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Bt 1 B £82.25~2.38mm (% 292 34mm), LA 5GE L, HoBREIERINED S,
PRI R B TR L, WA BT A, WS L TEEEL, Bl o B
s & TS, BHEORBAE iﬂi-?‘z’-ISﬁﬁ‘ffﬁW@, JERBTR, PPECRTERENIS, o ERORABEHRE

MERRT 3 - O, LB RIS S s L O, Arpyumism, LMo RIS &
BT, BRI & I, BB S, BAHE,L DAL, B
ST, ORECENTE, Mmoo s 5 (Fig. 2E),

IO Bk, RIS 7“),[* sL, BEMESTOHICHNTCEMT A L 50 h D, i
L ThZh ) B BIEd 5 L9

Wb 2 Hi% o 404%2.66~2.71mm (iif-i'é‘JZ 69mm), B I meg s BT 5, HLEL R LI
EY A, SEICHOREHA L, R REIL % )rc mtuluﬁr Pl BT IRER R s
JI(/"'?é’i:f{&’f”?ﬂifb'téfiﬁ’f"%ﬁ)ff alv:so BEOIITITERICNERT 5, OHROPEAHETT 545 K
2N Lz (Fig. 2F ),

au}ﬁfﬁiﬁ}}ﬁﬁ (preflexion larvae) BH A & #F %R T ATMMUITFf & Uz, oKL
20,0~23.0C Th - 72,

PR3 g £82.71~2.80mm (2. 77mm), B4 B, IRERERIZBERINET 5,

3!?1!:4 A% . FE2.83~2.90mm (92 .85mm), dhBkidseanic I & h, Flur L < #8%d 5,

i d L O Lo g U, R, SR o BEEL RN 5, S5, IME
BT BB S R B A 8L 5 (Fig. 3 A)
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IO LTS B E IR L Tl T A & 9

11 H % L 42 %4.00~4. 15m (i}f-lém‘omm)of;,«{tfriiz)sk’xMH&) RSN SSE AIAR B & OV A%
IS 3BT 5, TANTOBME LB {bU Z AL, o b, TR TN R
Bk AHELE 2, WOERISEEH-CHE MR 800, g WL B L 1L

EEASBEI AT B o UK BB TR AR e B B B AT — T S, BERTE T
W EENT PR, WILAT TS B, RIRIEW, R EaET A (Fig, 3B,

JRBRR{F & (flexion lar‘vae) HHEH TR O B 2 R T & U 2o, B KIN20.0~22.0
CTTH-72,

PEALIOH 1% @ 4. 9~8. 1mm (*F146.5mm ),

B RN R TR

i 5.5mpl e CHRKEOMMABG S 1B
S 6. TmO MK TR RS R GESHELL, SHLESHLNS, /*Lk-GmmH ﬂt'(‘ Ifl%bf!*%f%u’
ISR IR DY, & 2 BTG AL IR B, ATEEER ’sU"’ R R TR 4 Bk 6 BlGED &
b, MBI LA BT %n, MG ATHVEL L, BT RS T ARk B, IR
IRESEAeI R L, BEEAHIC B BT 5 (Fig, SC)

IO L A I AR T LS LN Ko7 T 7 BT B,

BB TR (postflexion larvae) 75 9 il llll #% %8 A iloh o Ju s i 9‘“%):1 T'Jﬁ’.llhlfjm"
fak L7z, BIEKIEIE21.5~23.5CTh -7z,

PWifb21 F 7% o 4486.5~8.6mm (7. dmm), FEEOIZRMA M TS 2, IR T2
EEATHRL, RIS SIS 5, BUEEIRTL, Jizﬂﬁﬁiéf]‘(l%#(é“éo L L, 7§< 7z
ASHLE L3 W Ol L T B, xi'}'ﬁ(%«"i(éf%kﬁ!%mﬁ{f"133173“290 ALz S Rt L B, I
g b FERSEEA T A, TR LB A LN LA, ZIUSHBL YRR LH S, B
i LM T 247, 4 Mx& L GRITUm A St s (Fig, 3D,
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Development of preflexion, flexion, and postflexion larvae. Scales indicate 0.5mm, A,
preflexion larva, mouth opened, yolk and oil globule absorbed, melanopheres developed
on pelvic finfold just before anus, 4days, 2.9mmin total length. B, preflexion larva,
nostrils forming, preopercular spines appeared, finfold dwindled, rudiment of caudal
fin formed, 1lldays, 4.0mm. C, flexion larva, notochord flexing, rudiments of
dorsal and anal fins appeared, caudal rays formed, interopercular spine and branchio-
stegals appeared, premaxilla with seven conical teeth, xanthophores almost disappeared,
19days, 6.7mum. D, postflexion larva, pelvie fins appeared, caudal fin changed from
circal to truncate, dorsal, anal and pectoral finrays forming, pelvic finfold disappeared,
posttemporal and supracleithrum with spines, melanophores dwindled, 2ldays, 8.6mm, E,
postflexion larva, finfold completely disappeared, total number of finrays completed ex-

cept pelvie, 25days, 11.5mm,
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wﬂwsaﬁ'fﬂé94~12mW($mqumn$HMmﬂiﬁ Mar L, WS R o A A
T 5, WEUNDE CIIBEREERICEL, SHr Bl Cnb, BRERBNEAIILEYD,
%%%MW“WWwarﬁ¢XMW¢ﬁ¢& BOREIHERTYNT 5 (Fig. 3E),

OO BIZIERICHER L, T 7Y 2 SO T LR T A L ic kB

R (uveniles) ?&fffgﬁ)ﬁT@ﬂQ{uM# SR L 72t NIRRT 5 2 TR ff.té: L
7z, BT KIELIZ22.3~28.0C Th - 72,

BEAL2OH %  fE11.0~12. 7om (FFI12, 1nm ) ISEEXI, 17, WEELE, 9, B O+ 8=17, I

BE18, IEEE 1, 5. AMEOBEREITEEISGEL Twd, EREICHTVFSLNE, FEHON

I TN o RO A XA OUECAAWIE FUkD, S 5 S i C 3
WS Ty 5 DU b WA ) FRABIEI % TR ET B 2 SIS 1B,

BT 00T, WS 158 6 EOEBIC AL LA, HMRILARIRIZ 290815 (Fig,
4 A),

Fig., 4. Development of juveniles and young. Scales indicate lmm, A, juvenile, total number
of finrays completed, dorsal ¥W, 17, anal II, 9, caudal 9 -+ 8=17, pectoral 18, and
pelvic 1, 5, dorsal and anal spines incomplete, specific longitudinal dark dands be-
gan to form, 29days, 12.5mm in total length. B, juvenile, body partly scaled, dorsal
and anal spines completed, segmentation of finrays almost finished, caudal and pelvic
finrays partly branched, guanophore appeared, 46days, 19.4mm. C, young, squamation
almost finished, finrays except dorsal branched, three longitudinal bands completed,

65days, 35.0mm,
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RIS HEE DR R NEAD 2 & E12mBi#IC T 5 &, KENTHOEKEHI»FE - PEL LEB~
LT 2, T &) WENBERIEM & EFBEREANEIL 7 251 Acanthopagrus schlegeli <°
%4 Pagrus major, 5 4 Evynnis japonica, £ ¥ 4 Oplegnathus fasciatus % & 7T
L#EE N T3 (FUKUHARA 1977, f&IR 1978, f&IR - KR 1981, #&Ar 1979),

SEI6~17mm(C % B &, $E3E FIRES, B L OEEEELERE T oMW g M Rg o R S
NhH 5,

WEfba6 B 1% ¢ £&18.0~21.7mm (FFH19.5mm), EEEBFEITIT L A L HEHRET L, BESRE
T BIIAL T3, FEHCBEMSERIET 5, BIBICoEL T Ao sk §
B, BT CHBsss LA, KENESBEIBCALNL L)L S, KUBEROETE
ML, GBERESBEICL S, FCETBREICEENT, REEBICECEI»THTE, B
Ik guanophore AYEHERKSHEELL, BEL, BLURBEEERIMICHET S (Fig. 4B),

8 (young) MATIITTEEICHEEL %M 1R TEEAN L2, BHEKIRIZ10.4~30.0
CTTHh-o72,

f1b65 H 7 ¢ £434.6~36.8mm (FF4435.3mm), WE LI D KK E TR A LI, HEE T
ST T 5, KIEELICSTELN, HH2BHFICEOLNS, FiEESHREHIIRA LM
BEICHRmk 2 B3 2, WHREfE»E SicETic2sal, 3REBHTErTldT s, g ks
DG REL, HMEYIAE»LZAEET AL HI0D S (Fig, 4 C),

AT « BLFASSURARHALOLEE IWANRECH LT EOREZ A (1922) b
LUK (1963) & ML 7o, SRS EDRBIEIIZ T N FNEEKIEVEL - T b 72D,
EF-OMEA D B A, AW REEBIIECRETH -2, NEEFICHBIT 2 20ERE
FRERABAIC LY, T TRINTEMRELE, LT, INHLOMENBOHEELT
NTEEFEFRL 2L, Z0BFEOGHIZLRELRRRS LML, LB, #E (1922) 13
BEFELBORORE LIENTW22,, ZZTRELLZRY, 27 Thaviiiclbni, ®
LFDGAE Z S DR —E L Tw b,

WAL E L DITF DL RIIME (1922) LIXITHEATH b, MEs@E L 28T a3 iEs
WL D BIAICR L T B A, ARFFE B L 2R, I HTIEER L D Ze i L Ao (T LR
S h o 72, KF (1963) Rk L 2T I ARMERR LD L b T ric Rk E VDY, BE
MR ER RO LN TV ) TH b,

WERDGAREZ AN LOWMELIZ LA LHRLT V., 72, INALORENBOELNNR

AR ARICREL L L, ZTOBENGHIZLEEEH LN L -2,

Hi: £ 00) DARS 00 ) B o WE MY D HOE R S IEARBYIC N (1929) oELEE BT B, L
L. Wit dtai i AN e o A THB AN A NS LA E TR SN, R TH3 ~ 4maEhEl
DL, BHELIPIT- L Te2gndh ORiIZA 1983) THRELZBEEEMA (2813
~29mm) DHMERTZEUZ N (1929) DR EIIITHREIC—BL Twb 2 &nh, ATHEH AL
KM L T, WL/ LR TR R B 25 %52 6515 (Fig, 5), 20X

I RIS A s s (A, ~F 4 Sparus sarba, A X% Lateorabrax japonicus TLHI
LALTw A (R - BAT 1978, KT 1983), Tk I wMBA B I A ER L LT, MEEED
WP B & ORI DL 2 HiLh D, FHEMIZTEHTH S,
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Fig. 5. Comparison of pigmentation between wild juvenile (top) and reared one (bottom).

1Y FHERONE SUIFHADLLR  AFH I WU 4 56 52 12 Wi 0 4 s & Gred T ISHIRLE
MHA T % (Table 1), HARMEA X B AHULRET(1984) 12 L 5 &, 4 BIOKEIZ S LT
b, 209 L, (FHEMORENAH 2013 3B HIT, BARES VA Y XEIC D0 TOREE v,
Table 1., Reference to early life history of Haemulidae. Figures indicate the authors

shown below

Larvae

Eggs Yolk-sac Preflexion Flexion Postflexion Juveniles

Haemulon plumieri 1 1 1 1 1 1
Orthopristis chrysoptera 2 2 2 2
Pomadasys spp. 3 3
Conodon nobilis 4
Anisotremus virginicus 5 5 5 5 5
Xenistius californiensis 4
Plectorhynchus pictus 6 6 6 6
Plectorhynchus cinctus 7 7 7 7 7
Plectorhynchus sp. 3
Diagramma picta 3 3 3
Parapristipoma trilineatum 8, 9,10 8, 9,10 9,10 10 10 10,11
Parapristipoma humile 12 12

Pseudopristipoma nigra 3
Hapalogenys mucronatus 13 13 13 13 13 13
Hapalogenys niiens 14

1, SAKSENA and RICHARDS (1975); 2, WATOSON (1983); 3, LEIS and RENNIS(1983);
4, JOHNSON (1984); 5, POTTHOFF et al, {1984); 6, HORIVA and KAWAHARA (1982)
7, KOBAYASHI and IwaMOTO (1984); 8, KAMIYA (1922); 9, MITO (1963); 10, these au-
thors; 11, UcHIpa (1929); 12, PODOSINNIKOV {(1976): 13, SUZUKI et al, (1983);

14, OKIYAMA (1982),
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4} ¥4 Hapalogenys mucronatus %< SHDII AL TED 0.8mmB5 A & 1 mmi§ T,
B DR & FF ORI TH B TSR L GRIBRIH N, IPRHDORE L LI

CRAFERARD LN B D, BEEHMATRINLDBHEOKRBFWRL, #BNETTRTHS
S ERbNL, £ SAIZIMESIRRKEC (1.22~1.25m), L EHOMEKER>Z & T
AFXFIEAECRL TS,

R B D BRI A B 7HUT T A LIRS S CH O L Tw b, I o0
Anisoiremus virginicus TIZEP I LV HT)H, oo 6 T if&]y'(&)%o BRI IR
s A, wirginicus RBEWT, IXRTCHE~TH L, L L, ZOMEIL Haemulon plumieri
K020 %54 Plectorhynchus pictus, 23 37354 Plectorhynchus cinctus TIIIPHNDRIT,
A4 %% Parapristipoma humile B L2 F 4 TREH TH L, 72, 4T X2FHTFR» S
A UM f 0 2 & U7 AR IR I kY R T 2 Bl b GM' Tl S Ty,

A 9 X HIR T S & 1 ) ﬁfﬁ iﬂdn@’i’ﬁ& Shi e Ik, RIETE — 7l BB
PITELHT O BB 1 I REAHEA B LMD Il L » TN NS, 223 VA FED
I RICBEERIEHmL, Floet 57 A2 FBEHEOBEBEIH LI LIC k> TAY
X LR IITE S, Lo L, 49X BEREQBOEL DL WET, H plumieri X Orso-
pristis crysoptera, A, wvirginicus', Xenistius californiensis, Diagramma picta, Poma-

dasys sp. & L{HMMLTwE, T %, 0, cryseptera ¥ D, picia LI BEIENGAT

F—h e DB L T b, LA 4 Bl & W2 Al a3 T
A DT L S FOIBE T4 Y 2 L 2 s 7P BB LU 77 BAKII R

5 C\vh, £72, Conodon nobilis X° Pseudopristipoma nigra Tld23i 3 ‘77 /Hfﬁ,,m F & T
BE, RRBICBEOEN LN X0, A, virginicus TIRBHEIEMIC B2 0 T4 %
ERAY 5T Db, —T H. plumieri X O. crysoplera, Pomadasys sp. eif—“f-ﬁfaiﬁie:%‘lﬁ:}%wf
A% & & CHIAL, BT 2 M T AR o w i iz < F — > b L —BL T3,

SOE AT FITHAIZEARE 2L a VA BB LU A BARE 13 % D) B SO
TEL, L, A=A+ T YT Pomadasys sp. &3 L CHOLTwbZ <‘:7'J‘b HAR g 2
VAR B E LML T THEIEE <, I s ool BT, b

MR EDEETRETH BT TH S

JOHNSON (1980) (x4 #xFHI L7 Mr’ FEH T, oI >wTL e
FYANUIMO A X BAIEFH LML To B BHE W,

FrAXEal a4 BEHCE E T B0 (B 1955, JOHNSON 1980, #RIM 1984),

L, R 0T e S HER OB RSO & D ICRTERD 2 L s 74 EHIHE D AL L
%, Haemulinae @ H, plumieri % 0. chrysoptera % & & & CHL T
g #

19834 |2 = 15 e 2 Tk P S5 S R A PR S RO 4 3 RN PN B BRI BN B 72 4 1 X 9 A 40 1 AR
é‘if‘ﬁft BiA S5 E TOMBIIEZBGHE 2 B L, Rk ) LRk E e,
L SRS B T ONRIZ0, 78mm ~ 0. 85mm, SR IX IR TR MRLD - 72, WERIE T H
EF AN
2. FERIRA05 T T MRS A B 2D, 28~ 300 AR ISR S - 72,
3. WP 401 50~ 1.65m T, 3 HARIC IR AW L, B L2 (£F2.71~2.80mm), &



204 AATiRE - HHIBEA

&4 5.5mm CHERIMADTIE L b 72, B 12m Tl G @i L, Mifuc - 72,

S35 TRDEEIC ML, BRI T -2,

4, BIUMT oS, MERAIRESR T IS A 2 &, LM IS ST Twb 2 &,
e 2 ST (@;{:f)‘;mi'@“é L ETH -T2,

5. BRI b IR B oEiE, SR BEEI DL WDk, BREE - 7 H B TR
ﬂ MR OB IR BREREr LI L EThH -T2,
. AR O I CMENT I HEAUINC 2R S AUk, BRI SERL 72, 2 O#EIE AT 0 )
f)“‘?‘i?ﬂlﬁﬁﬁl LD LAABERETERS N,

7. “’TJBL'V)“FJI@K(L» LT, KEOFHMER—RBHNOanF4al 3984, v FA4hEE

e DO R TE B LE L,

8. 4*1@7311‘%.131 EE—lifnas a9 L BasL Y L LA Haemulinae @ Haemulon

plumieri X Orthopristis chrysoptera 7 & & L CHILL Tz,

B, RUFEERITIICHY, Mafhiis wiis, &5 L:aﬁﬁxmﬁﬂl%‘fél‘lﬂ ElrfEbon=
TR A Tt & SRR B E I Pk, T S DN R R RE A ikis b 72 0 1
s, MBS % W72 P K EEFT AT JE AT R TN Z 1l k2 0),141 ihETH, £, HicAf
WL E & w2l v e SHERYKESEES B L RIS RS Ty,
IR L M D R B LRI 2 B 0 % v 2 75 72 KB T AR TIOIF 72 i B P IE L EG & =3 R o
Yk > Z—PERB IR, (THEH O EE IR EY OB B, SR8 N 2 vz ZH K
PESIB R !"‘LL{% ARRER, FACs GRS, EEAIK, MIRFRIK, HiE ERCE
< el e b 0F

X Es

FRIGIE A, 1984, 4 ¥ %%} Pomadasyidae, 166168, KH — « JRELK « SWH B~ - RUPHOA - HBPEH
EASHE SO U B, HOi e &,

BRI HE, 1966, 4 ¥ o AL - EERE, WSS A KB 1 6669

FuruHAra, O., 1877, Some morphological observations on larvae and juveniles of the kurodai, Mylio
macrocepahlus {Sparidae: Teleostei ) reared in the laboratory. Bull. Nansei Reg. Fish. Res.
Lab., (10) 1 1-—16,

W 1%, 1978, =& 4 HUT O IEsRRir e — 11 s on ek, wivskiraFe, (11) @1 -8,

Rl 1981, F A DO oM S ks 0w, R (18) 1 917,

- [EATIE, 1978, ¥4 KM & MEMIC BT 52, ;mﬂ%[sfifzz‘zém?.%fﬁw:m»f, FEE, (11) ¢
19--285,

WFRTENE, 1979, 4 & &4 O & B9 5 JERER0ITge, RupRkaER ik, 6 1 1 —56,

WA BN K, 1982, 3w A MIOH RIS M 18( 1) : 84~86,

JOHNSON, G. D., 1980, The limits and relationships of the Lutjanidae and associated families. Bull
Scripps Inst. QOceanogr. Univ. Calif., 24 1 —144,

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ , 1984, Percoidei: development and relationships, 464—497, In MosSER, H. G., W. J. RICHARDS,
D. M. COHEN, M. P. Fauay, A. W, KenpaLL, JR. and S. L. RICHARDSON, eds., Ontogeny and
systematics of fishes. Spec. publ. No. 1, Am. Soc. Ichtyol. Herpeteol.

e, 1922, SIS BT 5 @R A0NEIC ORI, RIEE, 18030 1 22,

KENDALL, A, W., JR., E. H. AHLSTROM and H., G. MOSER, 1984, Early life history stages of fishes




A X RS E

and their characters, 11—22, In MOSER,

H. G., W. J. RICHARDS,

205

D. M. CoHEN, M. P. Fauay,

A. W, KENDALL, JR. and S. L. RICHARDSON, eds., Ontogeny and systematics of fishes. Spec.
No. 1, Am. Soc. Ichthyol. Herpetol.

""" FHfaE - ATRITA, 1985, 4 0 X ORI 40 & ATHESR O BB IERIC B B AR IFZE — 1 R B RN, A&
i (12)

"""""""" PORATAE - AR - AR R B0 8K B, 1983, BRI e e o Ao WY 2
ARSI~ 1 KU & 2 oFiingie, Ak (10) D 7193,

AT, 1983, MEREMEIT Mo KRR & ATLRE & 4SO SIS & B M, BAEAEON - #iTow

flE EE Y 5
ARETE - EARI T, 1984,

LEIS, J. M. and D. S. RENNIS, 1983, The
Wales Univ. Press, 1 —269,
AT, 1955, flioIEne & /e 1. AR,

KE B, 1963,
ML, 1982, MESOBEEAM 9
PODOSINNIKOV, AY., 1976,

idae Pisces). J. Ichthyol.,
PorTHOFF, T., S, KELLY, M.

virginicus, Haemulidae) and their osteological development.

SAKSENA, V. P. and W. J. RICHARDS, 1975,
white grunt, Haemulon plumieri
BRARRHE - BT - W i— - LR B, 1083,

WG, MO R B REE, (19)

larvae of Indo—

BT i B9 % i 0 — 1
A S0 & A,
Early ontogeny of the
17(4) : 683685,
MOE and F. YOUNG,

Kz
183—191,

SR AR 8~ 9,
DLog VA OWEEE, 0 3004)

1 ~789,
ARXE,
e & A,

“striped grunt”,

Bits e

PHEELECREE, 1929, 4 4 % OHMINIERIC BERL OIS & o EtIc i T
WaTosoN, W., 1983, Redescription of larae of the plghsh,
(I’i%ccs, Haemulidae). Fish. Bull, 81(4): 847 —854,
FHEG T - NI - B 8 - ML 1962, MR Moo R A
~Lv<_'3w . OKBERGHE, 1001): 1 —10,

. 412—418,

Pacifie coral

1M(01,2):
4(2) 1 9299,

Parapristipoma humile {(Pomadasy-

Mar.

larvae of

CEHR,
Orilzopv'zs lis

B BHr 1

reef fishes. New South

3964,

1984, Description of porkfish larvae (Anisotremus
Bull.
Description of eggs and
(LACEPEDE)(Pisces, Pomadasyidae). Ibid.,
k%4 Hapalogenys mucronatus OMNIH &

34(1) . 2159,
laboratory -reared
25(4) : 523 —536,

Sci,

5(2). 220233,

chrysoptera  LINNAEUS

4 X NTAEN & %





