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Hermaphroditism and Sexual Function in Cirrhitichthys aureus
and the Other Japanese Hawkfishes (Cirrhitidae: Teleostei)
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The present paper deals with gonadal formation, sex succession and sexual function in the Japanese
hawkfishes, Cirrhitichthys aureus (Temminck et Schlegel), C. aprinus (Cuvier), C. falco Randall, Cirrh-
itops hubbardi (Schultz) and Cyprinocirrhites polyactis (Bleeker). Detailed studies were made for C.
aureus collected from Suruga Bay, central Japan. In this species the gonad of a young fish of 21.8 mm SL
had begun to initially differentiate into an ovary forming an early ovarian cavity of the parovarian type.
The gonadal structures of 63 further specimens of C. aureus, ranging from 23.9 to 114.3 mm SL, could be
separated into three categories: viz., ovaries (7), ambisexual gonads (54) and secondary testes (2).
Reproduction of C. aureus in Suruga Bay took place from June to November. Although ovaries which
appeared throughout the year presented only in the immature stage and occurred only in small fish ranging
from 25.1 to 46.6 mm SL, functional gonads occurred in 32 ambisexual fish ranging from 61.5 to 113.5mm
SL and in one secondary male of 101.5mm SL, collected during the reproductive season. The smaller
ambisexual fish, ranging from 61.5 to 92.0mm SL, showed active oogenetic processes in the major ovarian
zones with many ripened eggs ovulating into the ovarian cavity. These gynogenic gonads undoubtedly
functioned as female; however, distinct meiosis proceeded partially in the minor testicular zones with a
few spermatozoa occurring in the vas deferens. The larger ambisexual specimens, ranging from 71.5 to
113.5mm SL, had slender androgenic gonads, which showed active spermatogenesis in various testicular
zones and which might function as males with reduced ovigerous lamellae. The secondary males had
testes occupied by seminal lobules, but which retained the ovarian cavity within. According to aquarium
rearing experiments, in a pair of C. aureus twice crossed mutually after spawning, functional sex changes
occurred in twice, opposite directions, in a single gonad, i.e., from female to male and from male to female.
These gonadal aspects in captive C. aureus seemed to show an intermediate phenomenon between
consecutive and simultaneous hermaphroditism. This finding also suggested that C. aureus had similar sex
succession characteristics to those of the serranid, Serranus fasciatus, studied by Hasting and Petersen
(1986) and the gobiid, Trimma okinawae, studied by Sunobe (1990). We also established that normal
functional hermaphroditism occurred in the four other cirrhitid species, which showed almost identical
gonadal characteristics to C. aureus.
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Hnfa & AETEEE TR ISR IS R E 15V (Fig. 1B).

Fig. 1. Various sexual stages in the hermaphroditic gonads of five Japanese hawkfishes. A. Sexually
undifferentiated gonad of a specimen of Cirrhitichthys aureus, 21.8 mm SL, collected in October from
Suruga Bay, X430. B. Immature ovary of the parovarian type of C. aureus, 29.2mm SL, November,
Suruga Bay, X230. C. Ambisexual gonad of C. aureus at the beginning of reproductive season, 85.7 mm
SL, June, Suruga Bay. D. Mature gynogenic ambisexual gonad of C. falco, showing a ripening ovarian
zone with a reducing testicular zone, 70.0mm SL, July, Hachijo Island, X20; ts, testicular zone. E.
Androgenic ambisexual gonad of Cyprinocirrhites polyactis, showing a developing testicular zone, 98.9 mm

SL, December, Sagami Bay, X50; vd, vas deferens.

F. Functional androgenic ambisexual gonad of

Cirrhitops hubbardi, showing an expanding testicular zone with a few oocytes, 111.3mm SL, July, Hachijo
Island, X20. G. Partial magnification of E showing seminal lobules and a few yolkless oocytes, X490. H.
Secondary testis with a few ovarian residues of Cirrhitichthys aprinus, 100.0mm SL, July, Hachijo Island,

X 20.
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A, EEEERES LTV 7o (Fig. 3B-E).
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I B & i (Fig 3A).
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e T, MEOHE O IREHEIA D 13 h 1 BRI S o B
ICHTERREA S O, AR & XS RN R O RkRa
DER AR a i (Fig. 4B). RBiskERAHE &
D RPEKS TIRINBER EIRE 12T AY, (RRERIEER| DA
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PRI /MR NBIZ RSB St (Fig. 4C).
HFERRTERAT T TR % 13 & A TEEE AN HEE L
ToRE BN BRI L THEEL, IERIETIERIEE
DED S, EHEREERNICEROEEEN R an:

Fig. 2. Process of gonadal formation and sex succession in Cirrhitichthys aureus from Suruga Bay. A. Forma-
tion of an early ovarian cavity of the parovarian type at the rear part of an initially differentiating gonad of
a fish of 23.9mm SL, November, X330. oo, oocyte. B. Occurrence of the early ovarian cavity and a few
yolkless oocytes in the ovigerous lamellae at the middle part of the gonad of A, X370. C. Occurrence of
spermatogenic cysts with gonial germ cells and stroma close to the gonadal lateral plane of an immature
ovary, 38.5mm, May, X470. D. Initial formation of the testicular zone close to the gonadal lateral plane,
42.4mm SL, June, X470. vd, vas deferens. E. Concurrence of reducing ovigerous lamellae and developing
testicular zone along the dorsal and ventral margins at the median plane in an ambisexual gonad, 71.5mm
SL, June, X60. F. Extention of testicular zone close to the dorsal and ventral margins of an androgenic
ambisexual gonad, 99.0mm SL, September, X20. G. Reduction of the ovigerous lamellae in the central
part of an androgenic ambisexual gonad, 109.0mm SL, September, X20. H. Functional secondary testis
fills with seminal lobules and a few patches of yellow-brown pigments occur within, 101.5mm, June, X25.

00, oocytes; vd, vas deferens.
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Fig. 3. Size frequency polygons with gonadal sex distributions against body length in the five cirrhitid fishes.
A. Cirrhitichthys aureus collected from Suruga Bay. B. C. aprinus from Hachijo Island. C. C. falco from
Hachijo Island. D. Cirrhitops hubbardi from Hachijo Island. E. Cyprinocirrhites polyactis from Sagami
Bay. Solid bars, sexually indifferentiate gonad; crossing shaded bars, ovary; shaded bars, ambisexual gonad;

open bars, secondary testis.

REHE L GHEEAIC X 5 & (Fig. 5), AERlIRAI
R O T I KRS & DRI/ MRS
FBRESELEL TV, SRERERES T RS KE S
A EY, hREICIBEENSEIR S N, RIBHIIEREER
BWIEDERIC & - T E N7 BIRMEE O A Rlsh & 1
1By, HINVEECH RIS IR E D B » LR
BB, HINE SRRSO T 2ERTE
TEBESED SN B, mAEESESEAAN

BLICBHOT 20 EIDIZHOMICTERLh - 12,
TIRFER DR A& 99.0mm DOE{EDEREIRTI,
BREELEABLUOEAD SIEERRNICLL D, JIE
RIS HEFEAR OO IE IS 0 (i L CREMEA L DT ASEARE
1A RS T & - 2 (Fig. 2F). {AE 109.0mm DfE{&
DAFERR I, HEREREE QKM R/ NED LY, hR
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Fig. 4. Positional variation of gonadal structures in an ambisexual specimen of 71.5mm SL in Cirrhitichthys
aureus collected in June from Suruga Bay. A. Small spermatogenic cysts occur among the ovigerous
lamellae just behind the front tip of the gonad. Framework is enlarged in B. X60. B. Magnified aspect of
the framework in A, formation of the spermatogenic cysts with gonial germ cells, spermatocytes and
stromal cells around the ovarian cavity, X420. gg, gonial germ cell; sc, spermatocyte; sr, stromal cell. C.

Small testicular zones behind the front tip of the gonad, X70.

D. Separation of dorsal and ventral

testicular zones forming with the marginal vas deferenses at the middle portion of the gonad, X 60. vd, vas
deferens. E. Aggultination of bilateral testicular zones along the dorsal rear plane of the gonad, X25. F.
Vas deferenses along dorsal and ventral margins of a central oviduct at the rear end of the gonad, X20.
ol, ovigerous lamellae; sl, seminal lobules; vd, vas deference.
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