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Hermaphroditism and Sex Reversal in Fishes of the
Platycephalidae—Ill. Variation in the Mode
of Sex Reversal and Speciation.

Taketo Fujii

Among platycephalid fishes, transition on sexuality from hermaphroditism to
gonochorism is recognized paralleled with the patterns of morphological changes of
gonads accompanied by protandrous sex reversal. Here, the speciation of platycephalid
fishes was reexamined on the basis of the taxonomic study of Matsubara and Ochiai
(1955), considering a few additional characters. As a result, it became clear that de-
clination of the hermaphroditic nature corresponds to the process of the speciation.

Generally two directions were recognized in this process; one is toward specializa-
tion and gave rise to fishes of the subfamily Onigociinae, and another is toward large-
size and brought about the subfamilies Inegociinae and Platycephalinae. It was
considered that the genus, Kumococius, lies at the center of speciation of these groups,
since the species of this genus retains a few relic characters of nektonic life, such as
absence of the nasal flap; the slightly concave pectoral fin along the posterior margin;
and small, less degenerated gas bladder. As species become more specialized, her-
maphroditism tends to decrease. From this, the ancestor of the platycephalid fishes
might be considered synchronously hermaphroditic carrying a marked hermaphroditic
nature.

It is known that the transitional trend from hermaphroditism to gonochorism also
exists in the Serranidae and Sparidae, as well as in the Platycephalidae. Structures
of representative hermaphroditic gonads of these families are judged to be similar
to that of synchronous hermaphrodite, as well as the Serranidae. From this it was
considered that hermaphroditism of at least these three families have a common
evolutional foundation and that hermaphroditism might have been the original cond-
ition in these fishes.

(Tohoku Regional Fisheries Research Laboratory, Shiogama, Miyagi Pref., 985, Japan)
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Matsubara and Ochiai (1955) (3B ASKHED =
FREEY SR8 BB L. 3WHDS L, =
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H Y, FEHKECHEHRE O = &%, FR7g
FOMER E > TBZ Enb, oMk &LILFDE
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Table 1. Platycephalid fishes found in Japan
and adjacent waters.

Onigocia macrolepis (Temminck
et Schlegel)

Onigociinae

O. spinosa (Bleeker)
Rogadius asper (Cuvier)

Suggrundus meerdervoorti
(Bleeker)

Kumococius detrusus (Jordan et
Seale)

Inegociinae

Inegocia japonica (Tilesius)

1. guttara (Cuvier)

Cociella crocodila (Tilesius)

Ratabulus megacephalus(Tanaka)
Platycephalinae Platycephalus indicus (Linnaeus)

ARHEHO FBOBRKEFRILT > THB L LT, =
RBDOFLBRNE S TH ofch b5 BitinbT 3
&, Matsubara and Ochiai (1955) = & 2 R
BIROHEEIZ B\ TL 7 £ 2 F BDOAAVET B A
BRIA T3 I bh s, ZHEFIERILZF
<, MEDOHE,rHTIICEBALTH2 (LOBT
EHCELELSHLBATHE) ZETHAE,. ZDF
b A T FERIA TR~ 2 2 FIBicky CEA M
NOFHEDOEEIEC L b b, MR E
FBNTAT 7 F 4 T F iR D IBIC § & b ig ik
ERDES D HEEDTHBDTH S, ZDHETD
\»T Matsubara and Ochiai (1955) %, ARB!: b
W TFIERAFTFIBEIO LIV RIEE LA, F
Tebhb OEH A B OIRIE ORI h DBt L TR
MotckFEZTwA, Lo Lh b2 FRHAEO #IG
BEEAENDHETH B0 5, HLWEFENZ LS
R E OB EIER OB ELHFRMIZE - T 5
HERBEE WS EETTEX D - LILEREADT
XismB 50, Il h, 72 TFRBDOL D DOFE
i, Ay IFliBoRIEOERBMGREHE ST DS
LN BIF NIRRT E LA, BoLE
DEFR A BHET 5 ETHMERI KRS L Ebh 3 o
L, oS, BT LA TE A o SIS o B AR 1)
DERFIER I E, THCHIIT 28504 EDH
B DBELABMETHEEX RSB 6THS. Lic
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IR LT BB, Al s b by S5 R
DR LAWK A TG T s B A AR TR R E 502
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VR PE DRI EAERT LT 5 2 & & OB #H:
EFUMLT, ThboRCEEY gk L7

Fio, FFRRE T & L7 5 (RoBER o
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(1) i

7 €35 (Kumococius detrusus) )it OfE Gl
TR TH 55, HoVvidicw, EIFEDRS
T, =Y =F (Rogadius asper) ¥y (8 2 =5
(Suggrundus meerdervoorti) ® ) 52, WATILH
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Table 2. Frequency distribution in the diameter of gas-bladder of Kumococius detrusus.

]Setin?lfrd Gas-bladder diameter (mm)

(mgq) 12345 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Total
81~ 90 2 3 5
91~100 153 1 10
101~110 1 3 5 4 1 14
111~120 232 11 11 11
121~130 1111512312121 1 23
131~140 110 6 3 7 710 614 7 4 6 2 2 1 1 87
141~150 1 8 5 1 2 3 8 8 6 6 8 3 2 3 2 2 11 70
151~160 6 2 1 1 112222 1 1 23
161~170 41 21 11 151223 11 1 28
171~180 1 323 13332121 1 26
181~190 1231 1321112 2 20
191~210 1 2 1 2 1 19

Table 3. Status of degeneration of the bladder in the platycephalids.
Status Onigociinae Inegociinae Platycephalinae
Degenerative Kumococius detrusus

Vestigial-1 Rogadius asper

Suggrundus meerdervoorti

Vestigial-II

Cociella crocodila
Inegocia japonica

No existence Onigocia macrolepis

O. spinosa

Ratabulus megacephalus

Platycephalus indicus

Z3mm {HuOT<RIRT, ARTESCRGH
BHLDE, +H4H a5 (Inegocia japonica) DFh
DX iz, —BER YL, BXf 2mm, HERT
IS D FRZE LTV TR LIt v o
ARG shs.

7 TFTHEThH, EERBEL GRS, EER
DEMIZ F TIEE » TWiELs, % L DHETIRERIC
HAZEER TN E S TH B, FROKEFVHE
FETRENCEROBCE LHEh T T, £FRT
HADEENR TN EHRT LD ABRS. BED
KEXZIpich ofEEERD D, TOREXNEL
7458 (Table 2) Tk, HAROWKICZLE e TE
FEOLRELHEARTS.

BEORXINLTHE, IV ATFEBIVAITFT
IHEEOTBSREDRILD X BICHEA T, 7 TF D%

AoEEY) 85 mm OB THKSTLES LS5 THAS.

HoRIb 7 = T F DA THENTH S Lo T
3, O EFILTAICHEE TR b o7
ZEMBT AL, BEORIMCIITRASH D, Thn

=Y ATFRIVOA TFTEEBERST, BEOKE
XOETHH LB _BOMCEBE YL LT 5 EHL
ha, 20X 5B LARC T, HEit s B
WAELTWBZ LIXERODHLERTH 5.

(2) HHHORERE

Matsubara and Ochiai (1955) 1IftRDOES %~
TLOELT, HREREMETARTERCERL
Twb., ZZCREESZEIBICRE - THRBZ EITL,
JES/EIE (H/W) BXoEHE/ER (H/L) offic x
- THE Lz, EHlloEG Fig. 12, #3 Fig.
2IZRTERDTHS. OB, HW OffnfigL
FHEENTIUIE—ETH 5 Z L& 4 T F THELDI.

T EEOMOMENF CEE OB L LTDE
LEDHRILRLTWS., Py I FHEO S H TR
LRFEEN KEWEHBbRhE ~~F 2 5 (Ratabulus
megacephalus) } =5 Wikl © = = (Platycephalus
indicus) 1= 2o\C, BAMOEE A LHE & & >
ET AR LA LT HL W Dffxis L, ~F
A TFTIE, ¥ 0.085, =FTix0.066 Lich, =
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Fig. 1. Measured parts on the head of platy-
cephalid fish; H (height), L (length), and
W (width).

L/W 15 14 1.3 1.2

H 1.1
W
1.0
0.5
0.4
0.3 0.4 0.5 H/L

Fig. 2. Ratios H/W, H/L, and L/W (for H, L,

and W, see Fig. 1), degree of depression
in the head of flatheads.
Cc, Cociella crocodila (Standard deviation
of- H/W, 0.38); Ig, Inegocia guttata*; 1j,
Inegocia japonica (0.23); Kd, Kumococius
detrusus (0.23); Om, Onigocia macrolepis
(0.35); Os, Onigocia spinosa (0.17); Pi,
Platycephalus indicus (0.19); Ram, Ratabulus
megacephalus (0.13); Roa, Rogadius asper
(0.20), * Only few individuals were meas-
ured for Inegocia guttata.

FHEHED FN L R EEIREV LTS, b A
7 FFHRATIE HW ofinE3 XL, £ 35
Bbod 4 TFICEL HIL o—#o BAER D 6
5. FRIASOKETT ROMRIC X 5 HER OBE

BERTHEELTIWVWTHAS. ZOFEBATILY
= TFORFEERLLAPIVHTH S, 2 FHHAT
i3, H/L BfhoREIH EH EbLKWITLrrbb
T, H/W OfEp LI v &nb fEmIEECHE
FoRIC L > THEDBRICEELZBRAS., DX
e BRI OB ERE ORI, 7o & X E R O E
Nhpy IFHEEEE 7 2 I FEREE TRERS
LA T B LTVW B0, 2 FERBHET
HEDFER L UL EA T EER T R CFEENC
BERZELTWAZLERELTWAS, Flobhy a5H
BECIBEEREOARERN I (HEEL TS
L MEEED—>TH B (Matsubara and Ochiai,
1955) 75, hHITEBOEKEFEOME LBRT S b
DTHAS.

3. B EEER

2 RO S A EAEAEN O BRI I
WTHchhics SIXBHATH B, 7ETFDOLIT
BXRTOWALERABECOWTOEEZL-T, £
AU L AR & 2 I & B e p R e E R %
L BBEAHREEIC LTS V) ARetE R B L.
o FHEHEE Lo b “ERHRE Flh, Zh
B ETRAEBERAY - THEL, FEOERIIRD
kb s (Matsubara and Ochiai, 1955).
IO LRHETRRENFCREX L LI X {FEbh
TW5b., TRERLTT7 74 FFHEEE b 7 =5+
WRHAL S B ERX S B LTk D, T05HHlE
DFME b AEITIE - E\Vbh b (Matsubara and
Ochiai, 1955) 2%, EMOB I Eb D &5 BEs
b5 e, FEORLICAET DL LA » 7 H
BHE, B ApRTHl* CBTh 7 EIFERBID
2 TFJBTHAH5. Matsubara and Ochiai (1955)
i To 0B (7 29 278) hbarnHRFDEIR
ST hY TRAEOIELY W7 2 T FBEE
% BHD] Lo TBR, THILT &4 = FHEHA
Pk h o T FHEHEDELDO KRB BUWHR (ERT,
B DO F BT Lt L RETHLDTHS D
R/ N A Z MU RE 5 ToiT B A TR,

7 2 T FHEHCBT B < v ST FRBIL, MER
D SKOPD 3 b IEECALET 55K TR O— A FIE
LB &3 EkiEx iz T 5. ZOBILLDRE

* o g RAMOELONERTEE L TR KRR

DEEBED OIS, BRAEE LD E, FEIT/

® (15cm pig), & (20~30cm) B XU KE

(40~50cm) ic 5 9 iF 5 = L BT & 5 (Table 4).

FLCHAEICBRT 57 x I FBROBAE, AL

BEESTRbRi L EX 5.
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Table 4. Differences in the maximum size of body attained in the platycephalid species.

Size Species

Subfamily

Small (about 15 cm) 0. spinosa

Onigociinae

Rogadius asper

\
Onigocia macrolepis \
\
|

Medium (20~30 cm)

Kumococius detrusus

! Inegocia japonica

|
]
Suggrundus meerdervoorti '
|

Inegocia gutiata

Large (40~50cm)

Inegociinae

Cociella crocodila
Ratabulus megacephalus ‘

Platycephalus indicus l

Platycephalinae

Onigocia

Onigocia stem Rogadius

Toward
specialization

Kumococius
Suggrundus
Inegocia
Cociella

Ratabulus

Toward
large-size

Platycephalus

Fig. 3. Supposed phylogeny of the Japanese
flatheads. Based mainly on Matsubara and
Ochiai (1955) but partly modified.

HORMZEFTHO X 51 GRETixis <, BTk
THRABC BTS2 ORBI I HRICHER SR T
WHISICRZFTBNS.,

Lo Lieni b, <=2 3= FBILHTTHURE ) X
SERRGE, PROFKMO Ly s T SRR
I WTExDH, 7R TFHEE b TFHRED
BELLLAMBECLHHLI>THD, 2D EIX, Z
DBOWIA A, LDH %X 1* MDH 0&ESkilihg
HATFOLhIZELL HU+5 L5 2 L (Tani-
guchi er al., 1972) i Hbh T 5.

2 F R DE AN O A D KB & forD
WTW % (Table d), FH{EOEEDOKE V2 FBiL
BbAHA, bAFTFRED ~F 2 TF, A F 5 (Co-
ciella crocodila) ¥ Y U'v = =+ (Inegocia guttata)
M ITHIYS 4%, + 5% = F)8ix Matsubara and
Ochiai (1955) 12X 5T, bA % FFHlRtORINIIT
BT5EE2 b, EORREE M hKkEL
7=TFDLS KRN EERBZ L bT 5L,
b T FEEORM LS VR T L E XS

nBn, UEDX 5 i@biasnsa FRAEO &8 0BG
EET L Fig. 3 X 5ilis 3.

1. HEREMOERLEFOHR SR

2 FEHABIC 51T 5 BEME e DB o BRI,
7 & I F8 (Kumococius-type), 7 x4 =58 Oni-
gocia-type) } Lk H 7 T+ (Inegocia-type) D
=0 G, TOXERTERNYT, = 78&
BT B MR AT E SR+ 2882 T+ 0
LHEM L7c (Fujii, 1971). % = Tl L O
TEZ LD & iR D2 /R ER L LTEAR
Lichs, & O EETHT i3 % i OB fRi 3,
HbhTwbX5TH5. 1c&z21E7 =25 (Kumo-
cocius-type) Ti¥, K &HHOBEFRAYRTS Fiii
DHELIEAT, HHEAVHI—FICTERE L % D1
XUT, b#u a5 (Inegocia-type) Ti%, His DM
FHid 5 2T, AEFCHEERRIE 2EAIEIE L
£o Tk b, MEMAEDOHBLT 5 HRLITEIC T
&< so>T\w5% (Fig. 5 &),

JHEMERCOWTY &, 72278 (FARFRHA
BIOWEATER Y HIRREAN L LT 5) DK% L5
HOATREDIZIEDHITL, Tl bENL bR
B, 7T FOMPEAETEER TR OIREST S &k
B HUG D HERRAL X 5 e TH B (Fig. 4, A)
DX LT, #TF L=y 375 TIREACIIETS,
NERNC RS B AILE 3 % Bftiic s TH 5 (Fig. 4,
B). Thiis = I F OEEETORBEOERH 5 HH
KL EAabhD, 1 5T FOMEEFEE T34
BNEE ML LTV 5 2 2=, HIKEE ORLTIIRE
S BB MR bR B p, RS 2 =5
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HHNNE=Y A TFOEREAETH S, ZDX s
7 & T FRHORHOEFTOERL, BAC KT 5 HEHE
W EF OFEDRIFIEE MK L TP BREYRT

S 2~

Fig. 4. Cross section of ovotestes of flatheads.
A, Kumococius detrusus; B, Suggrundus me-
erdervoorti, Rogadius asper and Cociella
crocodila; C, Onigocia macrolepis and O.
spinosa. Dark area, ovarian part, dashed
area, testicular part.

00
.° 3
S Hermaphroditic Female by
A ~ male sex reversal
>
[9)
oL A
Body length
100
2
IS
B : Male Female by
3 sex reversal
0 iRt
Body length
100 Male (life-long)
2
c ° Male Female by
= sex reversal
i (secondary)
0 Female (primary)

Body length

Fig. 5. The schematic figures of a decreasing
tendency of hermaphroditic nature to gon-
ochorism in the flatheads shown by the
decrease in the slope of the sex ratio curve.
A; Kumococius detrusus. B; Inegocia japo-
nica. C; Hypothetical species which is sup-
posed to have appeared on the process.
Dotted part shows the ratio of the sex-
reversed individuals.

LCADT FHITFRBEL I A X TFHRICELE
R —FEls A 5 2 T\ % (Table 5).

— (kD BT HEREE R AN RIS FEET B E
T e b MHEREEANE L) GBEN = FRHEE
R THIAESRNTH 5 o b, MEEER A &
R A GRITOR ECH b, TEOICIIEERY T
bhhicn & & ADKEERAEOHBIYT 5 = L AR
LT\ 5.

HI. aFEAFEOEMNLIC & b5 HEREED
Z1t

X X2, = FRHAEOENYMLEKE & RAEEY
H— L EENAEEC L, SbICEAEFBCHEEL
LT BB T chbhic & DR k~tens, 41t
DOHROALE 2 HOFE D%, FEORMEEIC X (XX
RTWB X5 CHhz 5. MEHERGBHEEOBEN = F
BH&fEOS DB ERIFR LTV 5 2 ki, Table 3
L Table 5 # IR 5 L&b¥ ThicH, MEOFFINH
FEOMTIRE—BTHZ LB Irbh5. b7
7T FHENTIE, EORME,NZETFhB ST
FICHEG O LT, Wiy e 77800 A
yFaFHNLEHD, 7xyIFHEETE, v ST
FBT 7Y T FADEORIEDERCIIE LT, 7
IFENGT Ry TFRANLELL TS, Licos
5T, 2 FRABEOEAMEANDHEME, HEEEOET
CLMERER (AP A TR IR L, IR A 1T 7 5 iR O/
XBp s, MBS OSEEEE O K E\VEIZ &S
STHGBBRTLH B, 2 FHFHCBT 5 = FI TR
BEDEL IR T3, ZhixaFRBHECKTS
MEHER (A DWFHBRORMKERIE LD EEX
b s,

IV, BfEICHT DM ERIGN & MR

BEICRVCTE, HEERA S L TR TV S EH
B BIED & & A Wi e &, WMEHER A0 X 2R n
LOD L ST T3, AR R TR AR
BARIRCRE L, — Ay BT LB L S
Bk, HHNI—ED S BT bl &R
HeDIEHaNVE U Z LS, BOEIRE ED X 5 ITHEN
DNT B A E S AR &, MERER i &
BAKCIELMFELELOAETTE L0V 5R
o ChbRS RO OMEORBE s DL
Bbohs.

BEDLZAZRLOMELR U BERTEE
DEMILI A, EF MR A H 35 B,
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The grades of hermaphroditism and status of sex-reversal
observed in the 8 platycephalid species.

Sex-reversal type Grades of Subfamifles
hermaphroditism | 5 hje0ciinae Inegociinae Platycephalinae
1 Kumococius
detrusus
Kumococius-type ‘ Rogadius asper Suggrundus
2 meerdervoorti
Cociella crocodila
Onigocia
Onigocia-type 3 mcrolepis
O. spinosa
Inegocia-type 4 Inegocia japonica
Platycephalus
(Gonochorism) 5 'nZ'cfs
indi

ERFBBEOILTEHYH, ~&h1 72, vrF
H, 2478, AXFHFIVOH»CHHTHLRTE
h (Atz, 1964), BEOFEROEYEFERIC 51
LT 5. MERER M OFEH A ERIC R LI Eh T
WBEDIL, AXFRADAXFE, z24F, XFHT,
AR FBHAETIXRIMEEA (synchronous) 3 X Ul
%2, (protogynous) O oD DE{AM:AIL B
% (Smith, 1959). Smith (1965) (LRI
RERAD IMEER (A RBE DO AMBEE X L AN TH D,
INBDHETAEEEEE OIS, Mol
TREREZRLTWB EWD, Lich - THfEEEFEIT
FREAENC k454D EE 2 Tk b, Reinboth
(1967) d ZDEx % FHLTWS. 24 BBETIE,
MERERI AvERED 5 LD BB T HiJE# (pro-
tandrous), ¥ 7-d A8 TIIMEE LD MR A TH
D, fliZu A AR OEBAMERER (A2 R L,
&k & UTHEER 57 SR AN OMFNIHES R sh
% (D’Ancona, 1952), » 2 HCjB3 5 2 FBAMHE
TRWTL, EEEROBEROKEXOER N ENS
EDFEELIL—BKLTED, AXFE2x 4 BTH
b s k5, MEHEREMD bR D 5 e
OBTBENBDLID. LichioT, 2l sz
ho=floRETI, MERREEEEECHRT S
L DTH Y, MRS D CIHEMERIA & o iR
OB, MERER ik RS L B BR O Mk
B rTLoTh s (Fig. 6 2IR).

& ZANBEECBG HMERER AP, MERESR A A

Gonochorism

Hermaphrodmsm

Onigocia-type
with sex reversal & P

Kumococius-type

Inegocia-type

(Simultaneous hermaphroditism)

Fig. 6. Supposed transition of hermaphroditism
to gonochorism in platycephalids.

LA LI ETAELN—BIITH S, AXFHEHC
DUWTHFR L7z Smith (1965) 1%, Z oo TrR2
—DOMEHERARETH B Roccus Br, MEHER AR
HENS TR WO ELTERLDEEZ TV 5.
%7z Reinboth (1970) (1MEHER DA\ H DT A
ML B 7en T, TRIIMEERIE) 725 @il % &
T\ 3. Atz (1964) 3 D’Ancona (1949) % Smith
(1959) oPFRICEST, MEBERERHEET h%T
BUEHER AR OF AR BB B L, HEREREED A
X* B &4 Btk Lot Family Maenidae 1%, h %
NI HEHER A OfED HEEL LT E 2 LW
WEL S TWS, s b, (a) HHERE—(b)
HERER PR — () “RMIMERERth &\ 5 LR A E 2
5BE, THETCHLMIINICEHEBADIZEA LN
(b)—>(c) DBEARET HHDTH- T, (a)—>(b)DE
Tha 5 papidoE B b DIXAEBH I bisu, Flo—cH
A OMEHERIADAEMIT B TiE, BESHIEEIA
BBENHLA TN A L, BETIEA XFROEBR
POMHERAMETL, RRTIXERZIHILREZ bicw



I 3 FRRB OB AL & IR

(Clark, 1959) = &5, (a) > (b) DBFTBRIIE 21T
v, Lietdio T, BEOMILC kT, MR Ak

7 BEGENOBITIIFFE LIk - o DTIXIs A 5 7

AXFELx A BAEY, BE#EEORLF LGS
LB TH B 2 A+ B OEANLEBECH 52 L2 E X
5 &, MEHERGHMEY, XD EVIEES BB Z MR T
EIMETHLLICBbhS. FThdz, Pl
LAXFR, &4 FB X0z FREED 4 MR
X, HEEERGEDOMES X FRM BRI i
SETRE TIRie <, T OREICHEBER A4 D /105

BHBIch o TV B LEXTI L2 THAH .

MERERI A RASIED D Ul b D EE L, %1,
RGBS CrhZh B Lic s+ 5
REOH T 2B AN, MR O/ % 15 ERE
DERINLEDBED L = A7, FOEEDME
FHMALITH B 2 &, BB R L v 5
TR DB A, B B\ LTk FEE OB
ERI LT B 5 MEER A DR OB 2 5
RIS, FERCY > TEFNEANE D - L 2%
ZAUE, TP TEE O RBNE BRI AR BN e BRI
o WERAEL, AXFRBR IO 2 FRORENR
WA A LB LT 5 (Fig. 7). % 4 Bhc iz
BREAE DRERER AR L\ Fo Vo as, T ORENME ATl
ROWEIFABRBROL O LM hs, FLTE
DA X% B OREHITEATAE & Db, JPEER
5 ERERES ORI AR NTE L, TS D hsr
R TWBZ ETH B, 2 FHDOFRTIL,
DREE L AR T 2 AIDMMuI oAy, B
B XTI ZDHEELTHS. ZDX 5T, =EDR
DHERHEDOAB L. A X8, =278, 218D
MEWZ 58 < 75 » T < MERERG SR 3 DI M DR 21 B B
EEZ bhD, WEERSRS O AR = L,

Fig. 7. Cross section of representative hermaph-
roditic gonads (diagrammatic).
A, Serranidae; B, Platycephalidae; C,
Sparidae.
ct, conective tissue; oz, ovarian tissue; sd,
sperm duct; s, testicular tissue.
The independency of the ovarian and tes-
ticular parts increases in order of A, B,
and C. A and C after D’Ancona (1949).

HERIERIMEE & FE 5 & D Tikre L, HEREDOR
PR RAPEE DM & L2 BRT 5D TH A5, L
Teh o T, TOX D isiEATEE O S O 5 HE &
DECE, FRELEORHT I T L FIFEEEAT DM HE R
TR TERR K DS B TH - 1o, Wik O
B b IR TS O BEREMATHE D 5 [ T i iz
EERTLDTH . MR LEF~OBITH
K TH D UIEBROBEHO=R DM TOMEIL, FES
{LDFERT & B A% - 7[RRI DTG {448 FE I DI HE
EEEOBBECHIG LT3 0EEX b3,

N FRTIE, M SRR DO MERER (R A EEA T 7n 5 T
WA, TRICHET S & A0 LR s HEHER (5
DB BN B, o b xiE Coris julis TiIMEDH:
R OFERIC X Do HE (—kifEE T h 3) 238b
N, EREE X £ LT\ 5 (Reinboth, 1961), —
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WC b MR A OB O TFENTFEINS.

NEHA Y BEOKEA AR Y E TS Z
& (Gibbs, 1960; Mead, 1960) =, +# BiZ)@7 5
Wt D fIETH 5 =2 2 = v (Gonostoma gracile) 73
MetE D HRIRA 17 7 5 2 & (Kawaguchi and
Marumo, 1967) LR TW5Z Eas b, MEHER A
HEDOERME I P e L L EBHOMEDEME T
ErDIENS>BLDEEZBRS.

-3 #
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@of:tﬂﬁ%é{ﬂé.
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