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Fig. 5. Sagittal section along the median plane of an androgenic ambisexual gonad functioned as male of a
specimen of 81.5mm SL in Cirrhitichthys aureus collected in November from Suruga Bay. Ovarian cavities
(oc) start at the front ovarian zone (ov), run then rearward through the middle testicular zone (ts) and
congregate with an oviduct (od), while vas deferenses (vd), enclosing the oviduct (od), also run rearward
and finally gather into a common sperm duct (cd), X20.
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Fig. 6. Size frequency and composition of sexual
stages and sexual functions in gonad against
body length in Cirrhitichthys aureus collected
from Suruga Bay. Shaded bars, ambisexual fish;
Open bar, secondary male.

2 B (101.5, 114.3mm SL) T& - 72 (Fig. 3A).
* % T U ROERE#EE

R OMBFNIRF DR, A+ 7 NOERIBIC
B AEHEPE 611 ALl hic, PEEET LY
12 7R (23.9-46.4mm SL) (FEHEIIC B VT & INEHH
FIRERHY T, $HOLEMBERIEBENTH -2
(Fig. 1B).

FHEHD 6-11 B3 BRERN S AR ER L T
EAGH NEBDS L, MEOEMBREEET 2 L H# S
Nt 18 2 (61.5-92.0mm SL) (32 THlitAREREA L,
WOEFEBIERET 5 LK h/i 14R (71.5-113.5
mmSL) @5 5 13 B (71.5-113.5mm SL) (ZifitAEflRR
1 B (101.5mm SL) A _IR¥EH Tdh - 7z (Fig. 6). 138,
IhoDH)bici@R7TTHRESNLIMOE (67.7-

104.1mm SL) A& hTWids, T o RBH A O H
RERIS A TEIRE B L, &7 R TH&K/NYOMHE
& (67.7-85.7mm SL) HSHEVERSRESR B L, HEFIATOD
fE{k (99.5-104.1mm SL) AHEMEEEEZE 2L 0 OH
HEOETHRILL TV,

MRS SR o St A REAR . AR SERR A BEE ICAEA L
KES DI T ED SN TV -, IIEER I 3I9%
TR Lo BRI FIE L, R L ORI S ¥
DEBRINEBED BH|bH -1 (Fig. TA). FEBIIEL
CINES WHKEINEA TR RE = ZD R TEGES
DT b, BREEICDROBTNAD SN HHDI
 th > 72 (Fig. 7B).

HEVERSRES o it AR RERR . AR TERR B ICHER L
0, JIEEIC B RBOSRKEV OB —KHITH 3
75, DRBLER & K EIRA I ERDAERERR b d - 1o (Fig.
2F). BRI TEREESHIERT, F/NEALE IS
PR T T Lo Sh (Fig. 2F), BB ICSHORTH
By o, B TIIER A IR IRk h
B LBITHEMAE L T, kKL, BEFEELED
SREHmRaLs L R S h 56 b & - 12 (Fig. 2G).

TIRXER: BB AAET MK 22 (1015, 114.3mm
SL) T, 556 A{%ED 1 2 (101.5mm SL) OF5HII,
BTGB A TER TR E IS B RO T O b 5 HeiK
BEIC & - 7= (Fig. 2H).

LI EosERD S, BRBICE T 34+ 7 ~Nid—ic
AR A T B RO HERE O 0 b DA FERERE R R
fo U, HEEREEEE R EAIGAR 61.5-92.0mm, @
HeheAx R 4K I3ARE 71.5-113.5mm T (Fig. 6),
HEVERSEEMA D (R R IS MEHERSBEM A D Z PP K
EWEHEASHOSHATH -1, 72150, HEEREE R d
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Fig. 7. Functional ambisexual gonads in Cirrhitichthys aureus. A. Many ripe eggs ovulated into the ovarian
cavity in an ambisexual gonad functioned as female, 72.2 mm SL, September, X20. Framework is enlarged
in B. B. Magnified aspect of the framework in A, appearance of a small testicular zone with the vas
deferens (vd) is filled by spermatozoa in the functional ovigerous lamellae, X 120.

LA 5N BE/MERE (71.5mm SL) 3FFEEHID 6 Hic
Hoh, Cofk0OEEROIIETIC (P ER, I8
SO, £ 70137 OIBITEMBRERD B C
EMTERh -7, TOMEIEIZDERED S BIIEDE
GEEHWT S, HEEREREE R T LN HEERERE 2 R A
LTWicE3EZ SN h » 2 (Fig. 4).
I U RE 4 BOETERAE

IFITUN, BS5H TN, RIVvFT /DI
DOMMEATERR T, INEEHILRT BRI/ NREORE
B TREFIEEMBITON T WA, TIEEO MM Ip
BRI D IR RHIRG & RS BVERE I & 5 IRRHRIE LS Foii
L (Fig. 1D), fE{&IC & - TIIIRBEMENIC BEH ORI
2H LTV, o0& SRR S o i EEE%
BicdbDThH-1e. —H, WROKEEEREET
5 & 121355 R R TR 5 IREE D Mt A SRR 13 AF T
WGBSR T, R/NBEARE S HRETE R TR L T
Wi, D& D AFEIROINE IS ER NS  SREHE
IS TH -7, LEdi-T, ThoofiEidi
HEEEE R4 L AL &N/ (Figs. IF,G). I+ 3 Tv
~@ 3R (97.1-101.9mm SL) iCla ZiAEEA R S h,
Z OEAD I RAO IO REIBE S h S
7, RINEBTRETEREENERT, RBINENREEE
BECREFLERB LA IcHEEEEL TV
(Fig. 1H).

Ltchi=T, 333U, $54Tvx, 231v%
IO IBOEREBEER A F T NERKE, EELT
AR VT O OMBREE R L, Jhicmz

TZRKEREF MR b HEMREEE RicT 0350 -
1o, 8k, w4 T ROEKIF 12 BIciRESH, 204
AR O P BB (S I RHM A IR B I B B R FE IDIRIE
T, HBHETEPPIR L CETFEREHPBIE I
(Fig. 1E).

T ITUROEFERBEICBIT 5ER

HTERDARMEICBITEEE. 1984 F 5 BicEL
fo A+ 3 v ~OYLEE 10 B (30.1-42.4mm SL) %, /K
15 24.5-25.5C T 49-66 HE/k##% (2.0m’) THAL, K
R &R B ORI > W TR L7, I3 7
FVAD Y vFEEH | BERKRS L. ERETEOD
BWEREODEEZ 43.0-58.1mm TH - 72,

EERR THOAREIR RO bt AR T (Table
1), 959 (43.0-58.1mm SL) DHFERR (3 IRELEAE
HL, #0955 72 (44.6-58.1mm SL) OAFEAR 3IPE
MR EEROETHAAD SH, EHIKZDHIBED I
E (54.5mm SL) OHERERRIZATA L TINEHRREIE S K
IREIRIICE L T Wiz (Fig. 8A). Th 5 9 BOARR
DOREHEIBIT/NEETH - 7245, 1 (58.1mm SL) T3,
BB OTESRT, ftho 8 B (43.0-554mm SL) TIIA
EHTH-71. tho 1B (49.7mm SL) TIIIRHER & K
B3 IZIZRIAT, VB OERN 3 HENZEE TBIT
e % R IR O IR S h, FERE TR’
ERCETEREHLBEES L, GRECRTIR®mL
TW: (Fig. 8B). AERTRIh SmitEARMRIC BV
TIEER S L LR O WFhh—H OBRBAIETT 5
BRI RBME BBD St h - fo.
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HTEMAEDIBIT. 1985 4F 5-6 HIc <~ 7 CHEE i 2
HAROA+ Ty REXRTHIKMTHEBEL, ThEh
HRORRE & IEE 12 R S Nk, il o iEn ik
22 (62.0, 89.6mm SL) & fiksfE A 2 B (81.9, 93.2mm
SL) 2 ¥ h B D/KEE (0.3 m?) I[EB &+, 22.0-
24.5°C T 203-231 HOFAERBREITV, HEIEOEIT
Lafitic oW TBR L .

HEHERSRED O HEMERSREN DFEIT. T IHEE THEMEMEEE
MHERSN2BEERES#-ERTE, EREBOD 59
HRICS B 1 BOBIILED Sh, % O%k:EBKINIH
WD ZN O BRZRINTH - 7. EERBBO 231 Hi%
RIS CIEFERZRERSE Sh0T, REKRADAE
FERR % R AR Ic M T /e,

COERTHEVERAES B L TO MK (74.5 mm
SL) OAFERRIIINEEAEARFES 2 mEARERT, 99

BRI 3 DN B BRI & ARk B o SRR A FEiE L T L
fo. BB NS ABTFERESHRED SnEh -k
(Fig. 8C). HEMEMEREE R7- LT W f{K (90.0mm SL)
DHEFEIR TIPS & 55 B L% 13 IE RIA Ot AR T,
PREE I O B O UIRHRaATEEY S h, FEEILTIER
BRTFERESH%24 €, GEECRETIRBLTVL
(Fig. 8D),

HEHERSHED O HEERSREN O BIT: TilEE THEMERAE
DR s 2 BARB S - AEER TR, EBRHE
‘SSHEW 1 RBICHIIDSEEE D, TOREHICE-T
ORDRESE S e hs, EERBAGTE 208 HEICHID TEE
BZREMLGHRS NI OTEREKRT L, WEBRAOEM
BR2FH U CHIBHRIC S T /e

COERTHEMEMIEE R L TV ME (93.6 mm
SL) DAFERIE, IIRIANERFE L Mt RERR T,

Table 1. Initial sexual maturation and proportion of ovarian and testicular zones in a single ambisexual gonad
of young Cirrhitichthys aureus, after rearing for 49-66 days in an aquarium. The fish ranged 30.1-42.4 mm

SL at the beginning of the experiment.

Rearl.ng Size Oogenetic Spermatogenic Proportion
Order duration (SLmm) activity in gonad

(days)
A 49 51.5 Primary yolk Inactive ov>ts
B 49 53.5 Peri-nucleous Inactive ov>ts
C 49 54.3 Primary yolk Inactive ov>ts
D 49 55.2 Yolk vesicle Inactive ov>ts
E 49 55.4 Yolk vesicle Inactive ov>ts
F 49 58.1 Yolk vesicle Active ov>ts
G 56 43.0 Peri-nucleous Inactive ov>ts
H 59 44.6 Primary yolk Inactive ov>ts
1 66 49.7 Peri-nucleous Active ov2ts
J 66 54.5 Secondary yolk Inactive ov>ts

ov, ovarian part; ts, testicular part.

Fig. 8. Gonadal structures of Cirrhitichthys aureus reared in an aquarium and crossed twice after spawning for
the experiment of initial occurrence in sexual maturation shown in Table 1, and functional sex succession
occurred in two opposite directions in a single gonad shown in Table 2. A. Small testicular zones occurred
in the ovigerous lamellae in the secondary yolk stage of oocyte in a gynogenic ambisexual gonad of the fish
Jin Table 1, 54.5mm SL, X70. ts, testicular zone. B. Active spermatogenesis occurred in some enlarging
testicular zones in an ambisexual gonad of the fish I in Table 1, 49.7mm SL, X 110. vd, vas deferens. C.
Small testicular zones occurred in the ovigerous lamellae in the pre-maturation stage of oocyte in ovarian
zone of a gynogenic ambisexual gonad of the fish A of which did not change its sex shown as Table 2, 74.5
mm SL, X60. ts, testicular zone. D. Active spermatogenesis occurred in an expanding testicular zone with
the yolkless stage of oocyte in the ovigerous lamellae in a functional androgenic ambisexual gonad of the
fish C of which changed its sex from female to male shown as Table 2, 90.0mm SL, X60. E. A little
spermatogenesis occurred in small testicular zones at the lateral portion in a functional gynogenic
ambisexual gonad of the fish D of which changed its sex from male to female shown as Table 2, 93.6 mm
SL, X50. ts, testicular zone. F. Vas deferenses retained at the ventral marginal portion of the gonad E,
X60. vd, vas deferens. G. Active testicular zones of a functional androgenic ambisexual gonad of the fish
C of which did not change its sex shown as Table 2, 89.2mm SL, X 60.
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Fig. 8.

YRELERIC (S IRE IR D SRR A i L, DREEREIC
HOTEHINAERD St (Figs. 8E, F). JIELMIMNR D &R
I NRIORERIAER L, BHEBEES»SRD Shi
(Fig. 8E). AMREROHENICHBFEVBE SN
2, BT RHENE A - 7z (Fig. 8F). —7F, HEMERAE
A B7- LTV K (89.2mm SL) DA IS, IRELE
ERBEIRA B FEAR /MY DA REIR T, IS
HOEINFPOBRITH OIS 0, FEEITIIHE

FIERIEE A IER CHEE R TR L TV (Fig
8G).
VIED2ERICE-T, 2+ T itk 2HEENS
D> S BERERI TS HEN DT IZ S OIS BERERI S D> © KEERE
KIS~ DBITOM A DR S i (Table 2), T71ib
b, % I3 v ~oRdEEAERER-> TR0, @i
BTN OETEREEE R L, L b T O
BEDSHERERR A Rc AT LI 5 C &AL IS - 12,
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A+ Ty XTE, PEHICHERRSLAETERD S EDE
BEROIIEMEA TR 5. RO TR DI
RO E N T, [E—HRERRA I OREEER & K B
ERASKE/NEERE 2 BRI MR T A mtEARGERR & 72 - 1otk f
HuFnhoLfEgiEEr R+ EaEIrD SN, B
HENE D SEHATEIR SR S W 2 BIHICB VLT, f$R
DFEHIB L 13 5 B0 (AHIRE & Al IE R R LE 1 o $H A%
EHsEHbLN S, COMBERERESLE LT, RN
BEAGOSHET 2 LV ShIcEh, EEFEMEE
kB ESEHSI N, $780b5, IPNEOAKPEMEE
R OIRERE FRZ & INEERER DT 2 ALIcEKE h
7oHERASENR T, MR A RE R % B D B A TR/
BREREMSBEINL I 0D, T OAFEEMEIREER
fat Bsizani.

D’Ancona (1949, 1956) 3 % 1 FlE LU ¥ B D%
FIHERIABERIC BV T, $HEROTELRIIHOEE
AAERIATTROIERIMTRE T, TEROMERTIHEET
HBEL, KA ZNZT MDA THEMIRICRIL S
BIE%E5 &% #-. Harrington (1975) |ERIBFHERER] (4
YD Rivulus marmoratus 128 W T, (AHIIER I HFEM
oS EEEHDOHFEEZRK L /. Takahashi
(1977) (3% ERER{AME D Brachydanio rerio T, FEHEI
R I BB AR A L, ARERAIRE A 0 BHA TF
INEREATLRT 5 & Ui, g1, &iF (1978) (SR
{&¥ED Poecilia reticulata & B. rerio T, HHERRAHIRAE
BErRBEMUCB T 2IRENREI 2RI LEREL

7-.

& F I v Nl A FERR O K BT AR 1< & 0 B (AT
LA EIEMIR OFIAREEBR IS, U 7o8 > THEIERRERALIC
BL TRl ER S ETEMEOMHSME, 155 IR
DIERAEFELTVE LD EHESNSE. £+T VXD
AR SERR I B 0 BN B AR IR LT 13, AR R A B
ME 2 EEOEFTEET 5. T0E < INEMa L
eI nions, IR ML OBIEEREIC B W THER
B cAEIRANaE A F L < EmL, BN E
5. Lichi-T, BIEERAICEL TRMAERICL
5 CLEFEMER (Harrington, 1975) 1< & b #EHIRSM LD
kIR O R AN DML T 5 LR S h
fo. —AHT, B OAFEHIIC 34 RER O T EERZ AL 4]
IR EAR &SRR ML L T A ETEEM, B LU
PESmAE A S KRR~ O Z{L DO AREH b E X S hig
3. A% T UROIIEIICE U B BEHLER S, itk
B D Thalassoma bifasciatum, T. dupere TIREMIKET
FoRkic B9 2 fHEE 2 220 ISR EIER A A U 7o (Rei-
nboth, 1970; Nakamura et al., 1989) ® & —¥ 3 5 aJfEtt
nEZ LMD,

A ¥ I v Ot AETERR O EEREIIC T ROB R
HREEEALIC R 2 BRI ISR o (A MR 3 & 12
D, EHONENHEL TEREOMESEC 5. HEE
RIKRE T IAEEE OERICB S 3 2 (Al E R O 5
DEFEROUSLOIEEEL L5 s h TS (Nakam-
ura and Takahashi, 1973; ki34, 1974; =#8, 1978;
157K « Eif8, 1980). MEHEREHARE DA LICBE L T oA
HERECMS T A AMREROEICEHT 2 LEN
HA9.

Table 2. Results of the rearing experiment on functional sex change from female to male and male to female
in two adult pairs of Cirrhitichthys aureus whose mates were changed one another after spawning in the

aquarium.
I II 111 v

May 17, 1985 June 26, 1985 June 29, 1985 Feb. 14, 1986
A (59.0mm SL) — % —> % (62.0mm SL) — % (74.5mm SL)
B (81.6mmSL) — S \_ % (8.6mmSL) — & (90.0mmSL)

June 25, 1985 June 26, 1985 >< June 29, 1985 Jan. 22, 1986
C (89.6mm SL) —> 2 /N & (81.9mmSL) —— & (89.2mm SL)
D (932mmSL) — 7 — > #(932mmSL) —> % (93.6mm SL)

Beginning of the experiment. The two pairs of the fish AXB and CXD were kept separately. The fish of each

pair were collected from Suruga Bay two or three days prior to experiment.

IL
IIL.
Iv.

Exchange of the mates one another.

histologically.

End of the experiment when normal reproduction occurred again.

Sex of the fish in each pair was confirmed by fertilization of released eggs.

Gonads were fixed and observed
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AHFED I v ~F 5 BTHE S iR OIZRE
12, D’Ancona (1949), Smith (1965), Reinboth (1962) iC
& %~ 7 B o [G] By it fE [5] {4 @ Serranus cabrilla, S.
scriba, S. tigrinus, B & Ot eB W ERERIAMED Rei-
nboth (1963), K (1979) 12k B+ #/~F ¥4 Pseud-
anthias elongatus, ¥ 128K (1979) ickb 2+ 54
Tosana niwae D% & FALI9 5. Reinboth (1967) B L T
K (1979) it &k B8 Dk x 3 54 Chelidoperca
hirundinacea T3, BB O ARFETALIC HEVE(LA
HEUTREEICBITEAE 2813, 4% 7y <Ot
JEiRIE e A 3 71 ORFEBITIHO Z W EHHUT 5.

Atz (1964) LUK, BB RIAOBREMIMEHEEIATR 6
B RIAE R & R RAEZ O Sh, A&
I3 E ST B & SRR Ic T E
(Reinboth, 1970; Smith, 1975; Sadovy and Shapiro, 1987,
Hastings and Petersen, 1986). # F I v ~XT3/D7ad &
bEIBERMTIC BV THEED SRR~ DBITE, #
HEllE D S et~ OB ITOmMA VR I Nz, T14b
B, AREOmMAETER © SRR A E AN O TERED
ITHElRETH 5 Z EWERMICHE, O Sh i,

eV S BT T R — iR R B IR RS IER S 1
% (Sadovy and Shapiro, 1987). [E)WsHfEEREIATED Ser-
ranus fasciatus T b REFNC ZIRBEMER IS &V
9 (Hastings and Petersen, 1986), # + 3 v ~X& 14 37
v RO ZIRFEEOHB I I EB B/ MANSTEEL, M
BREx R LcaEE RIS hic, CTh o ik
B9 3 EEOEEIIMEGAICKT, B S E
RBAZOFAENSEZ OGN, MEDSBAFITVNITE
VTR, MEAERERROINEEL L L IRREoVLFhy
—HOREIC & > THEEZ W T h OAETEMREE Rz 3 C
Lot N, EEEROERTIELT L b
REDSERITT AL VO HRE/{ SN D - fo. Serranus

fasciatus TI3EHEE D HERE W 3N b DSBS RER R/
L, Do kEMSINCHEEL, mEREED 5 bR
HEAE T 5 bONKREHT, [EFHERERIA & i et
HEHEE A O bR SR ARR 2R L3N TV B
(Hastings and Petersen, 1986). #+ % 2" NDfjHEAFELR
13, HEREEEAKRRETR T 2 R A R & ELE)
IEHEHE L OmEENE bR R D, MEHEE M DA TERE R
bEERE N, THRbE, A% T NTIREENEEER
ARHRTH 50, MEHEBHOERICHEINT, [
KRR AR & OB &R & 1 5 PR S HBRER &
Ezohfs, ok SHE#REME OB G A+
F 7 X=/ ¥ Trimma okinawae U ¥ )< /~+¥ Parag-
obiodon echinocephalus DFIBEEBRTd LN THY CH

ZHB, 1990; BATED, OBRRER). SRS SIKEL(D
AECRHEh ARSI END,

E 33

AFEEITE S e » TABERBENWERZME
ZTEOW 7 ALHEE RFKEFE RSB eaSEd e sl L -
5. BEARRE & REERIC I EBRFEER
DREMRKEMFESFEROW IR EZ T . F1,
EARNECDVLWTRALE S Ev 7w vy —Dikikdk
TR, FRBEARORE—ROWIEZG, B
Wil EBERHES I HEOEHEESZ oN. BB
L EF 3. AR EBRFERERFEYE AR
No. 127 T& 5.
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