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Present paper deals with ecology, behavior, and life history of Sacura margaritacea
(Hilgendorf) in Suruga Bay. The species, which is sexually dimorphic and protogynous
hermaphroditic fish belonging to the subfamily Anthiinae, ranges from Sagami Bay to
Nagasaki along the Pacific coast of Japan. Its size is usually less than 13.0cm in
standard length. The investigations were performed using SCUBA, and were conducted
mainly at two stations mostly shallower than 48 m deep (Figs. 1 and 2). The stations
were visited for two to five days in every month during two years, 1971~1973. After
the each underwater observation, live specimens were captured for the observation
in the laboratory.

S. margaritacea is found mostly in large schools in the subtidal rocky habitats
more than 15m deep (Fig. 2), though few individuals were in the depth as shallow as
7m. The schools of the fish extend to shallower area in summer, and return to
deeper area late in autumn to spring. The males swim closer to sea-bottom where-
as the females swim around to the middle layer apart from the bottom (Fig. 7).

Among 364 specimens captured, 296 were females, 79 were males, and 19 were
intermediate in sex reversal. In fork length females were in the range 64.4~124.0 mm,
males were 117.5~146.0mm, and intermediates were 111.1~127.0mm and extremly rare
(Table 2 and Fig. 3). No monthly change in sex ratio through the year were observed
excepting appearances of the intermediate forms (Fig. 5).

Spawning season of the fish starts in August, reaches climax in September, and
falls in November (Fig. 6). Previous to the breeding season, a few individuals of
both male and female make small groups together near the shallower bottom (about
15m deep) at the stations. Then, the males perform the display dance toward selected
females. In August, when the breeding season draws, the display by males become
more active, and is frequently observed everywhere in schools. However territorial
behavior are indistinct in this species.

The sex reversal in S. margaritacea takes place in the range 111.1 mm~127.0 mm
in fork length and occurs mainly during the non-breeding season.

Youngs of S. margaritacea smaller than 64~65mm in fork length are not included
in schools. Youngs measuring 19.5~54.8 mm in fork length (Fig. 8) were found behind
the rock on sea-bottom 15~48 m deep near circumferrences of schools. Youngs were
presumably younger than a year old. These youngs appear to join schools in early
summer in the next year, and to reach biological minimum size as female in one or
two years after hatching.

S. margaritacea is a plankton feeder, and mostly feeds on calanoid copepods through
the year in Suruga Bay.

Artifically fertilized eggs of the fish are bouyant, colorless, spherical, and measuring
0.78~0.80 mm in diameter. The hatching takes place 15.5hrs after insemination, at the
water-temperature of 24.3~28.5°C. The newly hatched larva, measuring about 1.46~
1.52mm in total length, has an oil-globule situated in the anterior top of yolk. The
larva has 13+13=26 myotomes and the fish has 26 vertebrae. Larvae of 48 hrs after
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hatching are 2.40~2.46mm in total length.

black, and the mouth is open (Fig. 12).

In this stage the posterior part of eye is

The newly hatched larvae of S. margaritacea have some remarkable features and
differ from the previously known larvae of other Japanese serranids, such as Lateolablax
Japonicus and Epinephelus akaara. The larvae of S. margritacea have a large and oval

yolk protruding anteriorly beyond the anterior point of head.

Also the larvae float

with the head upward. Whereas larvae of the two serranids mentioned above do not
have such a large yolk, and float the head downward (Mito, 1957; Ukawa et al. 1966).
(K.S., K.K., and S.H. Marine Science Museum, Tokai University, Miho, Shimizu-shi,
424, Japan: T.S. Kanazawa Aquarium, Higashimikage-machi, Kanazawa-shi, 921, Japan).
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L7z,

BEFEEHAERMH

BEIC T HAEHE L EAREL A LR 34
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PEARREE L ERBBE R fT7c\, St 2 Tix 1971 4 8
Rhb 1973 4F 4 7 ¥ CHRFAETBBZE 7 b OV HRINA
Blla L shOREAR T o7, JHEERE St. 1 Tk
W 45m LU, St. 2 TKE 8m LETHBH
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4SFIRE. St 11 K 18m LI AfitH 40° o
HHEETHENARNOELA N BE X BB\, KiE 18~
45m XA 15° OBREICT X 10~15m DEX
TelEt, BEMABAET 5 (Fig. 2A), K 8m ofF
AECAEEOPRE YN RETH S, FROHERK
HREETEHIRTL, FHREBEEDLE. B OpE
I & > THEMEOW S Xt /e h DIERH D, K
T 20~38m Tl 2~501ux T -7 (Table 1),
ME D RNIAT L doT0 s o 1o hs MR A OBt H
5, AHEoARMOA& BKED ERIZKE 15~16m
T, BHEXEN 18m LI, &) 30m D ish s,
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LAk RbhD, KE 15S~16m ZHERBDOL X
#20m? o L {HDEHEND B, KE 22~28 m (3 4fL
#9 15°, 28~48m (1AACKY 45° T, & LITBWIEIZA
NOTEE, BANERT 5. KE 48m FEEEED
BETHIHRELLY, FEECRETE ST~
3¢ (Fig. 2B). ZofiogsEix St. 1 Lk
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Fig. 1. Outline map of the Uchiura coast in Suruga Bay with confirmed habitation of S. margaritacea
showing in checked (after Kuroda, 1931a) and striped (by authors) circles, and two stations
where the observations were done.

Table 1. Intensity of illumination at the sea-
bottom in St. 1.

Depth
Date Time

20-25m 30-38 m
May 21, 1971 13:00 8 lux 2 lux
June 17, 1971 14:00 — 2
Aug. 16, 1971 15:30 4 —
Sep. 15, 1971 11:00 50 8
Mar. 15, 1972 | 13:00 | 50 25 5 25 50 75 160

AKEE 13m R, BHEEWM 15m, £ 20m DR
ZRb6ND.

FiEAEOMREEALE D L NHIGETAREONA
THDIE, EREOBELBRCZLVWEISTIRE
VT OB ST H - C, REOFIHIIKE 1S~
Bm THHH, PEOWEEIKE Tm TLRERLIH
BB HD. FAEOHEATII—BZZ DO TROKE
FHECETEE OB - THERCBTL, FhucH
S TABOBEAERLEMR L. BLABIENETI
KE 8Bm LIEOHER-DEEIRSZ EHHMbNRT
W5, RERTILS 4o~ &£ A Pseudanthias elongatus,
A +e*<35 Cirrhilabrus temminckii % DfliDREFE
RADBNDA, FALIZOW TR DL IHRNS,

1 1 L ]
25 50 75 100 125

Distance from tidal zone (m)

—#7— Rocky phase
I Inhabiting area of the school

Sandy mud bottom
-O-O- Boulder

Fig. 2. Diagrammatic cross-section through the
stations at the westside of Awashima Island
(St. 1) and near Enashi (St. 2).
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Table 2. Number of the fish and size frequency distribution in forkj3length.
Fork length (mm)
Sampling data ™" """ 91 76 81 8 91 9 101 106 111 116 121 126 131 136 141 146 | oW
~65 ~70 ~75 ~80 ~85 ~90 ~95 ~100 ~105 ~110 ~115 ~120 ~125 ~130 ~135 ~140 ~145 ~150

May 21, 1971 1 303 4 3 2 3 2 4 3 2 2 k)
June 17, 1971 | 1 4 2 5 4 4 1 1 4 31
July 14, 1971 2 2 2 1 4 3 6 2 2 1 1 1 27
Aug. 16, 1971 2 10 5 10 7 9 2 2 3 2 52
Sep. 15, 1971 1 2 1 4 2 8 5 4 3 1 6 1 i 39
Oct. 20, 1971 1 1 4 3 8 10 9 2 1 2 1 a2
Nov. 16, 1971 12 1 3 3Is 1 2 2 3 3 1 1 28
Dec. 17, 1971 1 2 37 2 2 1 4 2 1 25
Jan. 18, 1972 1 2 2 1 5 6 4 2 1 2 26
Feb. 27, 1972 1 3 2 2 4 1 1 14
Mar. 15, 1972 1 5 3 3 21 1 2
Apr. 18, 1972 12 3 4 2 4 2 2 1 i 2 24

Total 11 5 3 15 16 42 49 57 4 28 23 14 2 23 10 5 2 364

piid
4k

=

vL61 (1) 17 10Ayayosp *r ueder
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BOEBREMER: BEAIOME ) AR O SR _E oMk
EIFETH S, MHIFEEETGC | BHAH 0, dHi
FChkAkts, BETREBOTZEL, BEIBM L IE
B KA BAES e Kt & BRIz L,
Rt g ETERE, R CIERERE G OBk E
CRZ5, o THEKBEC X > THLEHEROH S %
LB FEIND, TihebbABOIISH /)
oo, HERAVEOKREORE, IO o
R & CHEE S R, AR OHBIAR L B (Bh) o
R THEE OREBUCETILITRA ERD BRIt h -
7o, AOIREIC X - TSt 364 BOEiA (64.4~
146.0 mmFL, 56.7~127.9 mmBL; Table 2) AR
L OBEER L HE L, M 269 (73.9%), HE 79
(21.7%), % LU 16 (4.4%) TH-T, #ix
INE L (64.4~124.0mmFL), #HEzkXx< (117.5~
146.0 mmFL) Mt 35 R 3 dh R & (1111~
127.0mmFL) o/ EMRH 5, B IR INE
oSl iEd bh s (Fig. 3). EATV 5 rhlH
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Fig. 3. Size frequency polygons in total (A),

female (B), intermediate form (C), and male
(D) specimens against fork length in the
school of S. margaritacea.

Fig. 4. Vertical section of the gonad during sex
reversal in a specimens of S. margaritacea
obtained in May. ts, testicular tissue; ov,
ovarian tissue.

L, BRBETLESHTHANLE TR
MED L b RO H-E B L 2205 51l
HOBTR AR ROMEEILET TR, HREE
KMOMETH 2L DD, (ZEAFHEEBEHRIND Y
DFTH A2 DEMEOBITHNAYER, TNTHBAEAC

X o THiEfF oREM LRI his (Fig. 4) Lo
TH 5.

BEARBE DFE R A BRI 115~120mmFL % h
O 110~128 mmFL o#iFTE5 b 0 L HiE I hic,
PR 16 B S5 13 Bt 12~4 Ao fid U TR
Sh, BRBEOMHE LR EoFRE 12~4 B2
Riixh, ZhbStoFmHiclE cst R EoFiE A
BETHDIED THTH S, 12~4 Bic@lEXh s
bk ok oMt A FEFEANC T PRITTH B TTHEM A
M, —IMTEREC X o TERAER SRz,

AR X 5B ARG i 0.29 TH - T,
M EHINEEIRD bhich -7 (Fig. 5).

A DRI EMBR DLWz tkn4m R (Ka-
tayama, 1960; Okada, 1965b) & ixiz—¥ %23,
IS ERWEE 2 S b PR F b WECHES
% & L7ciEll (Okada, 1965b) L3+ 5. ZoH
HIC DL TR B 2 OB T~ 5,

EFEEOFHME: AMIRER (GW/FL)x104;
GW, £l oEE; FL, EXER) FHHMT17 A
FCPNILBACEMLTIACHRAREKRS. D%
IR L T BB s i n, IIRERIXI BiokK
T 0.44~3.17 (P#5 1.39) g, 2 Arci /T 0.08~
0.18 (F#5 0.13) g TH oo, —FHERIIEFEZEA
CHRERTIRBIC HRTHE L D&KL, AT
SEEEmC o h L i3iE R EE LD ERI LIS
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Fig. 5. Seasonal change in size composition in
fork length by sex of S. margaritacea.
Shaded bars, female; open bars, male; solid
bars, intermediate form between both sexes.
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BRANVEIHIIA ST, FBERERIZI BTikA
< 0.10~0.23 (¥ 0.16) g, 3 A/ T 0.01~
0.06 (35 0.03) g THote. WKBEDOHERELOA
CIXREPDIZ L A EOlED ETIEAS B TS > TE
Uikt Hh b LB bR, TR0k dic 8~11
AwcizioRE GBR) THhnBBIh, 11 o
DAFHEIRERCEHIIBESTET 3 508 — A B
PO R BT S, B TARMOEINL 8~11 A,
AFEEOKIEIIZ 12 iz U EEML 7 AT
DS ADEBEMT I ENTELS, BUKIEHEE
B ORIz - & Licw (Fig. 6),

9~10 Ao AR F /D 3 Bl (74.1~78.4
mmFL) 45 If 45 %3 10.71 (9 B); 9.39, 6.06
(10 B) THote. 9~10 BOIEETFHIEE KEKL
JEEANER LI SERGiEgE L, 10 Ao 1 {Efkr S
nfEohte. o THCE Ths N EEKTIT TR
HEBENCE LEINC S I L T e b D & Fil S huie,
HOITE): T SL BKBEOKE) DN
DR BT DAEORTINE TREDO L5 CHETE 5.,

n=363
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Fig. 6. Monthly change of average gonad index ((GW/FL3)Xx10*; GW, gonad weight; FL, fork
length) in S. margaritacea with their maximum and minimum ranges showing in vertical
lines. Solid circles, female; open circles male.
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Tichb HIRIIAKRETHED BET HIHE TIXRFHLIK
ELHBWBETH T, UTEUEOKBEXTRT
O3 TIRAR . Hd o EEOTENC I IMEREEN
Woh, MEOWKEEEEFMCIIEE X v 10~
20m EHbbrch, KEAECS KB ki
BAERERT. Thios LT ok EBRII RS, BEE
HIMT TR X 0 #% 3m DA, KFEHFEC M~
THAEMED R . 1€ THRE (M X — A HEHE A 14
T D0 EE 2 MR FBICO A0 B TR CRER
Ihs, MEOHIBE LE - d L oEMTICEE
FONENESDLFER T . ERFT RN
S PHEBHME MBS o B L o KEBRCH AT 5 (Fig. 7).

Fig. 7. Diagrammatic view of the school of §.
margaritacea in St. 2. Sexual composition
shown by white fishes (male), larger black
fishes (female), and smaller black ones

(young).

—F RO FRA B N i B TEDBTES B HEE T3
it & LT ) B e B R S h B, BRbofits
OTHLTTEADEY TH B, BFEORNE JTEMH
LicBEEDRIICERIh, BHEMEE OB TFIE
LoTEECEG v L T Ao LH IR
fo. ERBINC X - TOREGRY S BRI REAR
HicZ STNC iiNtont, ThBETXTHETH -
7z,

7 BT BEOKRGED LRy LA D 8 HiTixZ o kR
(R oWE (St 1 TKEH 20m, St. 2 TR 15m)
2 1~2 BoEr 3I~10BROMEZ L 262 h AT X,
F o oERMEC L TEE KBRSV LAELESS S &
7o CFERIA M TEGE L fh % 5 DB o D
T Bl EDRE BR) T8 L BRI NG 28EL
e ng, 9 B oL (St 1 TKE 20~
30m, St.2 TR 15~30m) (o REFTH % E 5 Mkt o
THMOMNTE, FERCEELZ SO IFPTLHE

DRETENERINS, ALUEPCIIRETENC M
bbbt WEROBEL AMNCHEET S, AETIIHEDS
Y7 B LR BN A0 FHLETEE b ARRTH - TEINK
WicaskE GBR) TENIA DY AlhCiilcbh, @
o LB 3 2 METEILRD L, Wb b
TeblE 0 FTENEIA ATy, RETENT 10 Bk
LRHEL, 11 I EBILrBE I hith -
to. N FEoKBED ERLEOTFREL, 12 AL
=% St. 1 © 30m Blig, St. 2 © 20m LIRiIC kW
THLED bR 8 5.

Hh | g BE D Anthias squamipinnis T(LERFLE DL
fbEfifE LThicbIhd 757 F vEDEEEN
HOBoOB s BT L, B LT UFR
DERGE « REFTEHE D EnFIbR TV % (Popper
and Fishelson, 1973) 23, PU#liNEDO ¥ 27 5 44 Tk
B S TR CBEIh b o0, ThiEn

Fig. 8. Young of S. margaritacea, 19.5-27.5mm
in fork length, obtained near the school in
St. 2 in November, 1972.
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WEL 75 v+ vEOE(LE O BT TEH B
T, BEORFE CBIR) TTENC X MR A A
NHd X5 Bbhi. 7 524 OERTIIERRE
BTHDHH, K#EHADF ~2 Epinephelus akaara
DEINTHOBEER (B « B0 - KF, 1966; |
A 8K, KEE) rbixlRoRE GER) FHO
SO PEINCEL LD LHEEINS

HAROERE: AHIEEARFOR MK (64.4mmFL)
126 AicEbh, 70mmFL Ko Elaixc o1 [#
HTH ot BREBBOHRELZOREZIXTEhD
— R LHEIRE A/ s Bilsh s o
Lidighote. oL, 1972458 A St. 2 ok 40~
48 m THARE L LGIC 2R Scm oREA BRI
TULE, ATF+XT St 2 i\ TRE 10 Fic kg
45~48m T2E 2~3cm o 5 &, FE 11 BicA T
EHTIREAAD 50~60 B (5 B, 19.5~27.5
mmFL), 19734 4 Biz K 15~30m ©t£ & 4~6cm
D 5~20 BOtr a3 ) 3% 5 (4 BERE, 44.5~54.8
mmFL) 7¢ MR OCTEHROENTER XN, Zh
B OGITIESBIL T B EREOEALHOME D i3

T2 (R OINC IR U B D13 X & 74
REdEALAFETHs (Fig. 8).

B AEOBIEMDOREDRLRLE Y Fhilje
WLV FERTHE AGIEER» SEEMRL X7 120
BOEABHIZEAEHYT S v b vThHoTe
JAFIZE » T IML DA A ERAE DEMEA Bl X
h, 4, 7 A EBEK S o Calanoidea (IH A, 1957)
TS, 10 B3 AR o 5 BEFE IR Kps i
xhit.. ZOBRINLEEIEA THTEERNETH -
fohs, b x5 EABOEIVEICMD, HHVIIEAE
DITH B Fhdc, EEHE (SCW/BW)x100
(SCW, HHEWOER; BW, {fF) 1k 0.02~2.10
ORI S8 L, 0.04~1.20 Oz % b BEH 7
»bhan, fEEENEL SEHNENL, RBEELOH
B, ¥ XOMEEEI VTR RS bRy (Fig. 9,10),
BREWOWHLE Fl, 1958) b EH THREMN
H (11~158) & OBRAHiAs &I LIE R W e $ep
i b Md A oL, F AR TR OMEC BEE 7o
JEEE ARSI D o IR RICRR T, £EAD
*hE (W) BXE (L) B W=0.173x1074L3.0%8

ZRABICTR, TIHBIFEAEBH L. YA THRENR L, (2 A &2tk 2 O Tiz Erp
3.00
2.00 . s n=300
) N
1.00 ]
0.80 | | . R
. ]
q‘,O-GO- ° o : :
© 040 . 8 . . . s
a o l i ; ) [ ]
N . ' ° H M 2
e ° 3 0 ' | s : . :
- 0.20 F % [ ] s 8 .
o l I ° E o ﬁ °
° E ¢ . . : { 8 ¢ %
w 0.10 | . ! 8 ] H
. 2 ] ] [ ] °
0.08 | 2 . o ! s x
0.06 | ' : . 5 x
)
0.04 | .
o
o.02 L ° x
1 1 1 1 1 1 1 1 1 1 | B |
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Oct. Nov. Dec. Jan. Feb. Mar. Apr.

Fig. 9. Comparisons of feeding rate ((SCW/BW)x100; SCW, stomach contents weight; BW, body

weight) in seasonal, individual, and sexual difference in S. margaritacea.

Solid circles, female;

open circles, male; triangles, intermediate form; crosses, young.
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Fig. 10. Relationship between feeding rate ((SCW/BW)x100; SCW, stomach contents weight; BW,

body weight) and body weight in S. margaritacea.
triangles, intermediate form; crosses, young.

4% (Fig. 1), F7cbbAMTIREHEIROREHNIE
WCRENEEYE L T DL BMIN LS.

iR, Pie L LWBIDRECRIT A AEEES, K
Iz DMOBESFCHE HhEEIhY, FAFCbHE
STEELTEWT 5 v 7 b vRIEML, FIHCiEY
RO 2 EnbIUIZ vy ISR L Tw 5
DTHAH S, Meeke LB LOOEINZEEL, [
R L Tl%Tsb0LBbh5,

DHA4ESR: 1972 £ 9 A St. 2 DKEE 18~35m
CTHEIRIM 6 B (96~120mmFL., 20.5~45.0g
BW), #t4 R (124~137mmFL, 43.5~54.5g BW)
FRAOCTAIRBEL T o7 PINIIEHELC X -
THLNIHAHRBIEETDH - o7 BT IXBB AR
ENEBNBERILTTI0% Thoto. ZHIUL 1
E— 5 —CTHBIhBECixhi. ST KM
okt S=32.5%, Wik, Kiitix 24.3~28.5°C
H o7z,

DRDJETE: ZHREINTMER 1 %A T 5 EOFE Y O

Solid circles, female; open circles, male;

T 55 ST IRC, BPfE 0.78~0.80 mm, jfiER#E 0.16
~0.18 mm, FPEROIIFIC RS, I
[adb S AN

DRFEAE: A 30 7tk 2 M, 40 5 4 Al
(Fig. 12A). 2 Wi FEY < F+5 (Fig. 12B).
7 W 30 SEIREIRIRE D 45 B\, IEREE
AHE (Fig. 12C), 8 nffit] 30 4% 2 oMM
BHBNB, 9 MK, FEAHE LA 4 &
7B, 9 M 30 5k, IR X ot Kupffer Klianiih
B, MRS 6 ey, BEIIPRO 12 %Fbb,
MR DR L&+ 5 (Fig. 12D), 12 mfidle,
Kupffer Kaiik, MRS 17, EERR T 5.
3RERAM%, OEE, v v Xk IOBESML, MR
19, EAFmCRROBROREAHE TS, 14 F
Rk, OEOMEIZMGE b IRKL I hACE, 15K
[# 30 3t%, BEIOSHEARGR, 16BMEICIIIEE
AEDIIMSE LI, SEEMOHAGEL 25 TH
% (Fig. 12E),
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FRI: SEEROFHILEKE 1.46~1.52mm,
VR L v ki TORE X 1.72~1.82mm, Ji%
Ef% 0.94~1,00mm, HEE 0.16 mm, IPERTHL
TR X D RTANEE L, £ ONIICHLIE S 5 HiEko—
WIIPEEREY B X HIRTANRH 5. AR
134+13=26, JEIpRmMC RAFE s HBL L, SHIER,. S
EHEmCHT TEROBROFIEA T, MK
LR UL EnED BN, RS OERETIR.
il X OMERE LI IR RS bR D, BBRNOSL
FRIETY BCBERE KA TCEXEEAL
Bipsus (Fig. 12F). s1big 3 MBI R AR
DA TIELEORIL 134+15=28 tir%. %1k
ImsRilEE, 2K 2.04~2.8mm, EifiH R LILFID
MBI RPRI ) O EHF D, WA 13415
=28, ffAOBREREIZESK (Fig. 126), st
21 B8, £E 2.20~2.32mm, JPEER 0.44mm,
A 124+16=28, ILPIXfhohgucBl<. TRMA:
LREPEmOBROEMT ATERD 2~3 AL,
HiLEEE L ERTCNoROEAHET 5. A&
VIR X R T LI i Fc ik + 5 (Fig.
12H), 51k 38 wsiiltk, MafigpscZ, WA 11~
12416=27~28 L7s%. 51t 48 Wi, 4£& 2.40

~2.46mm, Iz EA ERIRIAKRE 0.16mm
Lich, AR 10416=26 L7ch RADOEHEAK
L—FT 5. AHBEBoEE,I B AOIEE A
RE@FEAHET 5. IMOMBRIE L, 3k
A E2EGBRBECHESR, BEXHHEROCKEES
Tz ekt (Fig. 12F), DIEBIREOFHEITIIR
DT HLE 3 B UAIC T X TOEEMRFET L.

A E

B~ X 5 e AR O ERIC DLW Tik Rein-
both (1963), Okada (1965b) iz X - THERFMNEN S
., Smith (1959, 1965) (3AFEE O LB TE b L1
AZFBRAC KT BoBEFHMIESTCHREZL, AE
DOWEEERI% Rhypricus-Anthias type & L7z, Oka-
da (1956 b) 133#& © & ) CBRTMIENRRED bECE
A b LU Y B2 DWE EHEE LI L
BEOLOBREMET S, FEELOBERBRTIIAE
OHEHIIIEE LT R2~4 A LHETEIh, SHEED
RLEMTAEINC Y 5. = ik Mycteroperca,
Epinephelus, Cephalopholis 7 Dfho -~ & HEl DR
BB TEBC 7 I (Smith, 1965), fiifto7

L 2 ¥ v v a &4 Taiustumifrons= Dentex tumi frons
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Fig. 12. Developing eggs and early larvae of S.
margaritacea. A: 4-cell stage, 40 min. after
insemination. B: morula stage, 2hr. C:
formation of embryonal body, 7hr. 30 min.
D: 6-myotome stage, Kupffer’s and eye
vesicle appeared, 9hr. 30min. E: just
before hatching, 16hr. F: larva just
hatched out, 1.46 mm in total length. G:
larva, 9 hr. after hatching, 2.04 mm in total
length. H: larva, 21hr. after hatching,
2.20mm in total length. I: larva 2 days
old, 2.24mm in total length.

(Fl, 1955); 4 & =5 Cociella crocodila (F|L »
JLB « JKIL, 1963); 7 %+ =5 Onigocia macrolepis
(B, 1970) DHERBRHAETHE ORK b R 2 HEH-
LEEIIC T TETHHC b EFIh LS, =0t
iz Okada ok 1~3 BOZEIAKRTTWBT
DAL DT, R EHNE 4 RDT
Okada DB R L BANEMOF LR TAFIRID
Db LEMIN D, ABRRETIIABIELLTE
IV X > THEINBP LD RO & 12—
KL, W0 X 5 iciEE boMEs Hikik i B
B EENETIZRD T,

A OB D X 5212 HiRE O iR
HmD TORTH D BT FES ST Aaws
FPHERRAVENRCK T T 52 &, HiforhTh
CEER DFERNENE T EERIEIA O B s AR
MPRTH B Lic iRl e BREEZD
5. ROTLHUTZRA S i O Filps A& otER O
X STCRE R 5 28X 5. Anthias squamipinnis
TIIKHENTHES TOTH EO EE#R 2 B TR
BLicHipEIbh, SR EOHENDERRIZEICHELD
frgE X hicttods B4 T, #Hricicd Ulcst R Lot
DFFFEC X > TR A FIL VIR Y R 2B &,
HEE & BITIUE I hic o Bid 4t R i
%t Ulgh - % (Fishelson, 1970; Popper and
Fishelson, 1973) &\~5, (BLZ O@ICIXEFHEOE
e XA EOHERA LT L L - Ty, EI
LRI & DB L BR S h T e, —,
SRRV Y 27 535 Labroides dimidiatus i=->
WTibIE ) R EB B OMNBREIRICEE, £
DR DEFOMENI R Lo BT A FL bR
(Robertson, 1972),

H7 5 X4 T ERR2 Tk 5 X 5 I BiE
TV TIIR AT, MR PR R E
DRBOME (RO X 5 iniib o AHEEA2HFT5
e B D) I LOHEE & LI FRTZH T 5 DA
REIhIOIRH D, KERCHE & HTIE S hic
NN =T THREOFRBNAE Ul BEAILHS.
F DO EIA . L2 o\ T b Anthias squamipinnis &
IHET A Y, 2B HERICE T A4ER
DHEEN VI eI 5> TH B, Lnl, Ko
MEyHEORE GER) TEHORD bl AREER
IHACEE L THBRTHZ &0, AECRWTHHEE
OREFTHOMRIEEREBOZX 5T H 2B &
Y ERLTHAMEREIEH D, LI DOTFEMNIEL
Fiux, ERNo 8 Aicd MohLkEn 0L
LW clic st R EodhiiE o RIS h 5l
PHWTHZLLTELS.

BEiofER, 11 BREOYHE (19.5~27.5mmFL)
PAESIEYEL, 4 ABREOHR 4R (44.5~54.8
mmFL) & 6 AEEORERNF DR/ MER (64.4mm
FL) 388 1 FH OSBRI N2>0H 5 DH R
Ih, BERPEIAEIEAB0FRBO X EH
EINfe, ML LTOEWFENRINITERD X 51T
74~75mmFL s EEh, ZOKREICHYTS 70
~80mmFL o SE (5, 7, 10, 12 BEE) i 2 1@,
X5z 84~91 mmFL w4 (4 BEE) iz 3D
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T G NNy (A

10~11 AREOLE 20~30mm DLhEITEINE 2
~3 rBux &b L RTxE HERL, Fv %
Epinephelus akaara O] (KF= « #8)I| « §E11, 1967)
o1 #1 r BOBEMEY & ObEEEFRCE -7
LDLEESNS, (HLZOMDERITRITH - T,
WA L OGN AEN IV LD LARATERS
h, P EAREFOLEL ERIVEAITIIERS
Rich -BHLBE AT, UL, WAkt
I DEEICFT RO SEAMEE & LIS ETEE Y
oL T AR LEETREDOBITII o/
kL = LR L Bbh, 0~1F LHEE IRl
FERogans OBECHYSL X5, TOBRITEIN
DERGEIC R E Lo ltkss 1 c@IR (10, 12 Ak
#0002 B; 78.4, 70.0mmFL, §i&Eh H330in8 5
nt) L, BFIEELLLOX2TTER S, 7A
HED2RE; 74.0, 80.0mmFL) 4% L% 2 % Dpifd
MEBEOMENHEY L Ebhs. La LILKICD
WTOFIIIARFES TH 5 DT PO EHME RE
Licue,

N F A EDTIIE BRI O TR SRE R E &
A ETRVR, AEDOSEFREABICLROERD A X
+ Lateolabrax japonicus (* X*Hifl; K=, 1957)
¥ LT 0%% o ~x Epinephelus akaara ( -~z Wif}; #8)1|
<HED - KE, 1966) DsIbTHE & O ZERR
B B EECHENED OIS, 3 L LT o HEEE
IICHEFRLVBRETH DL, AXFEBIVFI
T ABD XS KA L b MHCE LS EIRT B KR
TIDIIE e, A R F SIEFROIEREINE DO FIG
¥RAATHERCHEL, IER, HbELET, S5
b 12 BRIBETEY oL CABPBCBESSLT
5. —HF 2 TIRBMRIITER T MLEL,
REDERE TC L TREEHE LS. TR LEHT
R L TRET A AE L QGO ESTHS.

HEEABEDOSEF BT LA e # 2 Upeneus
bensasi, 4/ ~~~<35 Pseudolabrus japonicus (\~3"
RAKF, 1966) 1ELT 525, WIEEINFERMICE
ZinB O IMIpIiECE L T S s TR EMEL
BHEIEEOHLEEE RS, THEBEGBEROK
EOMETABELEAGCRITES, 2 MR OERT
P (R BICISEE 2 e BBy S L ER
L, BB TIATEET S 2 & HbR S (i, 1935;
B BBO < K, 19665 K7 « #BJI1 « Bl O, 1967) 2%,
~F EAEOBRMF AL T TRATH S,

B o)

L. 47 5 &4 XBMBRERETL BT o5
PR TR L, BEO4 BHEEO ERIZKERD
15m 55 PHFEEIKE Tm DETHRRINS.

2. @A 1A ERRESRICER 364 RBOPR
SR OO (64.4~124.0mmFL) 73.9%, V¥
Ok (117.5~146.0mmFL) 21.7 %, $ XU
S oviE iR g oo iR B (111.1~127.0 mmFL)
4.49% TH-T, WERC X 5PEMORE LR ZB
FR D T RN AT bhvis,

3. pehoMioTEERILE  BE AR TIREL,
HEDFFBIFIIR K VAT B3 5 Bassg L.

4, BEINMNE 8~11 A, 9 AnEEMITHE. EID
IR BRI ) - Tkt 0 BEO EBRKIECET 5
%, EIINOKT L ELICBORPRERCRES.

5. AREOMERINIE L L TENED 12~4 AT
AR OKIEINCM S = Ehvbh ot HERFOE
FILECBD TOHTH 5.

6. 9~10 FiciE X hizittho R B (74.1
~78.4mmFL) (1iff & L COEHFENRE MATEL T
Wiz, JEERE UTHEIZ 65mmFL k& T E
LSRR, FRIRAR & S hi,

7. BEEREREND O~1 FEHEI NG A
(19.5~54.8mmFL) (XEARED AU F 7300 %R
DI b D, HRARXHEOERBIRCIMAL,
& U C DRI BT B DL 1~2 ¥ &
EEhi.

8. AFEIMEThl-THHES5 v F viiE
T 5. EEBECIEEENF L, —HEMNED,
MirERE, (A & OB, EIHOEEZIWTHILER
DT,

9., DMILER0.78~0.80 mm, 4EkiskEE DI\ 5
HHEHIITH B, SEEEOFAIIE K 1.46~1.52
mm, RO ~x2HE, A XFHROSEFREITEE
AT H~ZEHT B A eI & 2 D Kl 1 EOMmER
¥ETHI L, BIUAEBRHTIEMSY L L THE
BT 5 ACHET S, ~F A EomF ki
X oTiR UMb,

# 32
AREERI 0% & & bl D RFEFINERHAE, A
A —F AR IR, ROBETR B0
BREHEY S bhicBEEBEL, SRAFRE
B2 BIBEEE; BSOS FT I m K EN T T
EE T BNAREECH IR ERRFRF
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ni-KK 2=y 7 BABRBR, #AEHERCETIN
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EL Bsile k5.
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