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Hermaphroditism and Sex Reversal in the Fishes
of the Platycephalidae—I. Sex Reversal of
Onigocia macrolepis (Bleeker)

Taketo Fujii

The present study revealed that protandrous sex reversal is found to occur in the platyce-
phalid fish, Onigocia macrolepis. The species ranges from middle part of Japan southward to
Formosa, and attains the size usually less than 15cm in standard length. The spawning season
falls on October and November in Japan, and life span of the species is estimated at the maximum
of three years. The sex reversal takes place in the fish measuring 60 to 100 mm, most frequently
75~85mm. The relationship between the sex ratio and body length is shown by a regression
curve, thus indicating a regular sex reversal working. Undifferentiated gonad of the juvenile
fish seems to develop directly to bisexual gonad without passing the state of testis. The bisexual
gonad consists of the two parts—the ventral testicular and the dorsal ovarian part. In lacking
the cavity in the ovarian part, the bisexual gonad of the present species differs morphologically
from that found in Cociella crocodila and Suggrundus meerdervoorti, where the cavity is formed
in the early stage of differentiation to the bisexual gonad. In the bisexual gonad of Onigocia
macrolepis only the testicular part is mature and functional in this phase. The sex reversal is
accomplished in this species by formation of the ovarian cavity with the testicular part, followed
by the change of the bisexual gonad into the ovary.
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Xhtc (Filifh, 1963; Kawaguchiand Marumo, 1967)
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R L, ke UTHEEER (52> & MEHER th~ o Hifeh 75
Bfigimsnsabh s (D’Ancona, 1952), Lichio, T
o 2R oRBIC kT A MERERRE R, MRS D
VRHEME SRR L W o foERER] A DT D R TMERER] i 2
B MERER A T B MER A O L AR O F BB AR b
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AEbh T3, Filif (1963) 134 & =7 OiREuC
B4+ 5D H T # =5 (Suggrundus meerdervoorti)
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— 14 —



B 0 7y T F MR

BAZlox TwbHZ ExI, Thbic L HEEEROMER
BORZBZEXTFRALTHS, EEIzFRAECE
V% MEHER (A o B BLBR 2 A S 203 2 BR TR
HEZ A ED T B, 7 F % =+ (Onigocia ma-
crolepis) [ZoWTZ ZTRET 5.
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ZENRMB M 5. HEETEEOHEIO L O
MR T AIRMIC AR TE 5 X 5 ix
5.
BERNC OV TATERZHE LR TIL R EDOEE
BT AETERE I E s, 5B \VITHEBGRHE L THE
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FEEI L Ab R, MRDOZ Lienib I b DATE
BRI REM 5 5 IXERIC X 5 BRERIED HLEA A
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DIEZ TS Z LT X - THBIC /2 5.

M EEEOEES L CEOREE ATELEIEY
L, EARMCIE) - TH#% (Fig. 6-1 (A, B).
BETE IR QI ORE RIS & B UORER T L Hisd 2
BEoOMELRT (Fig. 6-2), ABFMEAEC X L0
RS FEAR L THICH O MEEEDS D\ LA
FEZLTHEI E-TND

Table 1. Specimens of Onigocia macrolepis used in this study.

Number of specimens
Sample Date and place of collection pe : Standard length
lot Collected Histologically
observed

I June 3, 1968 104 6 63-97 mm
Mimase, Kochi Prefecture

I June-July, 1967 14 14 36-51 mm
Nobeoka, Miyazaki Prefecture

m September 20, 1966 398 30 66-115 mm
Mimase, Kochi Prefecture

v October 22, 1965 27 10 73-102mm
Mimase, Kochi Prefecture
October 27-November 10, 1965

\4 Nobeoka and Totoro, Miyazaki 118 3 71-111 mm
Prefecture

VI December 10, 1955 123 1 73-11Smm
Mimase, Kochi Prefecture
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Table 2. Size frequency distribution, and the female ratio (number of females/total X 100) in each lot of
samples of Onigocia macrolepis. For the data of the sample lot see Table 1.
Sample Standard 61 66 71 76 81 86 91 96 101 106 111 116 Total
lot length (mm) -6 -70 -75 -8 -8 90 -95 -100 -105 -110 -115 -120
Number of
material 6 3 14 12 19 22 22 5 104
I Female 2 13 17 17 5 54
Degenerate gonad 1 1 3 5
Female ratio 0 0 0 16.7 68.4 77.3 77.3 100
Number of
material 8 28 31 55 85 72 67 30 12 8 1 1 398
1 Female 2 6 26 39 57 64 29 11 8 242
Degenerate gonad 1 1 2
Female ratio 0 7.1 19.4 47.3 459 79.2 95.5 96.7 91.7 100 0 0
Number of
material 1 8 20 22 9 21 20 11 S 1 118
v Female 1 7 11 7 14 16 8 4 68
Degenerate gonad 1 2 1 1 1 1 1 8
Female ratio 0 12.5 35.0 50.0 77.8 66.7 80.0 72.7 80.0 O
Number of
material 2 6 29 23 27 21 12 3 2 123
VI Female 1 1 9 14 27 21 11 3 1 88
Degenerate gonad 1 1 2
Female ratio 50.0 16.7 31.0 60.9 100 100 91.7 100 50.0
— R LE OB B R NSR O IR A L 2 T 5.

F0, FHIIEBHTEF TR T 5 EBOIH R & A
BRoTWA, £ LTA & FFOmtEAETEE TIRINELR
ST LD L SIS - T D, L2 ANT
F 4 = F OMEATER TR ERINCET S £ TIRIIE
EAVAREETT & SRR & 2 b ey, IR A RS
LT 5 IR R — B LR LRSI
B B o> T RIZHE DA AL e, 2o
X O 7B G OBII KRB b DO TH B, skt
LU OEBES I RANCHL Y3 5 MR IR T
B0, BLApbERBREAELTOLS L 5 1IClbh 5,

ETINDOEFEE DORGE A Dd 5 N THEDTE
BB CER ) AR ABIE LI Lo
5, TRCAEHEFEE TH - CTREKO B O L TIXLy
LAINER G OFIEERLST LD b REV. Lo Ligh
BDREES IR LBl bt

BEINHCE O HOEER 1 3 XO0%FR IV ofol
HATERE TR BB OB EE T, AIRBECHEE
CIETFOEENARDR, MR B3 5 EHEEORE
BT 5 Db B,

FEABER I TR LIEERORVIREE 22 T
W5 (Feg. 6-1). ELEOAFERELLREL 1o 2 ADEIX
EFEILCES 13—12 0L ATE—T 5. [HIIED
TIPS DIPEEIL (Fig. 5) & b /s Tk

DA EDBZEDLHIR L Uit AR TR O
DRI, Uten' o THtEAETER 276 4 % Bud I
L LToBRED #RLTCWBEELZDNRS.

GRERGSLVEE 7THryrTFORBICEL LS
OB H TN B B THEERNC DWW TR % Smm [H]
ROF T THREEREYRD B LT, £ HT S
1 He (M (1515 / 2082 X 100) % B % L7- (Table 2, Fig.
D). ARG % BEEDOEV EHE2 R AER 1
TRGAAE—2DRE 7 LT 5, ioBEFHC kT
Mo bR S, ER L oG ffioFI~DTh
HEREOE O CRANRHZ DL Bbh s, FEH
DERGAMD T~ FOFEHIWLBBHOKRE IHLHENL
T 40—60mm oFRIzE— FD B 5 1 EHL T AR
(BB 0F) »HEETHILOERS

RO FREZ S LML 63mm Dffko 0%
MR E i LT 108 mm KT 100 % o+
% (Fig. 2), i X - CTHEE RGTHHARHRE
FTRTOBHMHER D HHEN EEIRT 5 2 & b
5. ZHAFMERKCT ey 35 LERENRT S (Fig.
Np DI SO SAEENIERSBICH - T
BT ERRT., I THEODRER LS B KRIZKT
SRR h T X2RbTLOEEZLND, L
Teio T b LEMIC b RN DL D
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Fig. 1. Size frequency polygons of Onigocia
macrolepis in four lots. See Table 1 for the
collecting data of each lot.
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Fig. 2. Relationship between the size of fish and
the sex ratio (females/total X 100) in sample
lot III.  Vertical lines show the range in 959
reliance. See also Tables 1 and 2.

DIER M b 2ie H ORI A AbNR S, Tihebbig
B ORFTIG U TIERS TIIPEB ORI S
BT S (Fig. 4. WHEAFEE O EATR % 5D
T 5 IRBAR AR I R D RER I 7o B & (OB D,
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TR — DDA TE DA D, DX 5P
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AR AT BRI, (o (A fKRDZ IUT L THE
FEMFE L E  MPEAEFER Ti37g e & Biow IR
RIS, ChEABFNCEETS L DHER
PR TR A R A BB D — I BB FE L\ 5 (Fig.
6-6). Lichio CZDRIIMERAK: THOkWL D
EEZ RS, IIHEER OFBULIIEE OB & T L
Tk, FBOCOBRICE E - T I
DRBIE DTER T % 0 L HETTH L TRER AT 5 X 5 T
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Fig. 3. Relationships between the size of fish
and the sex ratio (female/total x 100)insample
lot 1II plotted on a probability paper. The
probability of sex reversal follows a normal
distribution curve. See Fig. 2.
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Fig. 4. Diagramatic presentation of sex reversal
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in Onigocia macrolepis from typical bisexual
gonad (A) to the same with overian part
changing to form ovarian cavity (B), and to
completed ovary (C). In A, only testicular
part is mature, and in C, degenerative tes-
ticular part remains. 1, overian part; 2,
testicular part; 3, ovarian cavity; 4, degener-
ative testicular part. See Fig. 6.
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Fig. 5. Seasonal change of the gonad index (W X

106/L3, where, W is weight of gonad, and L
body length) of female. Figures in paren-
theses indicate the number of tested.

Fig. 6. Photo (1) and Histomicrophotos (2-9) to show the cross section of the gonad in Onigocia
macrolepis. 1, Ventral views of gonads: A, hermaphroditic gonad (of a fish measuring 93 mm in
standard length): B, the same (86 mm); C, ovary (93mm). 2, Hermaphroditic gonad with ripe
testicular part (61 mm; June 1968) x 16. 3, Hermaphroditic gonad with testicular part in full activity

of spermatozoa formation (95 mm; September 1966) x 16. 4, Hermaphroditic gonad after spawning
season of a fish (83 mm; December 1966), in which the testicular part appears to be empty and in the
course of degeneration, but ovarian part forming folds x16. 5, Hermaphroditic gonad (83 mm;
December 1966) showing edges of ovarian part folded dorsally to form ovarian cavity x16. 6,
Gonad completed sex reversal (87 mm; September 1966), in which ovarian cavity is accomplished,
but still bearing degenerated testicular part ventrally x16. 7, Ovary after spawning season (83 mm;
December 1966) containing a number of oocytes in decomposing stage x18. 8, Reproductive duct
attached to gonad after sex reversal (76 mm; June 1968); section nearer to the gonad x34. 9, Re-
productive duct of the same fish in 8 x34. Symbols used are: degenerative testicular part (dte),
ovarian part (ov), overian cavity (ovc), oviduct (ovd), and vas deferens (vd).
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TN TA & 3704 = F ORISR L WEMC R
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T, BERHREICEE L THEE 20D R Bk RTIR
BB 5.
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