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Juvenile bisexuality in the red sea bream, Pagrus major
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Synopsis

The histology of the gonad of the red sea bream. Pagrus major, was examined in order to study the early
gonadal development. sexual maturation and SEX Fatio in a natural population. A total of LU7 fish between
the ages of 4 months and § Years were examined. Gonads of 4-month-old fish were cither sexually
undifferentiated with a central cavity. or ovarian in form. Gonads of 12- and 18-month-old fish were ovaries
or bisexual gonads. while those of 2-year-old fish were ovaries, bisexual gonads or testes. Fish aged between
3 and 8 years had ovaries or testes. except for a few bisexual 20nads found in 3- and d-vear-old fish. The
chronological appearance of females, hermaphrodites and males in that order. and histological evidence.,
suggested that the testis originates from the ovary via a bisexual gonad in the juvenile stage. The sex ratio of
females 1o males at the age of 2 vears and over was about 1-1. suggesting that hermaphroditic red sea bream
appear in about 50% of the juvenile population. The sexual pattern in this specics. therefore., is concluded to

be gonochorism with a bisexual juvenile stage,

Introduction

The red sea bream. Pagrus major. is one of the
most economically IMportant species of fish in
Japan. A study of the feproductive biology of a
natural population in the Chikuzenkai area (Fig.
I). Fukuoka Prefecture. Japan, has been ongoing
since 1984 to aid fishery management. Maturation
in this species has been examined by histological
observation and some hermaphroditic individuals
have been found. mostly among voung fish.

Many sparid fish are known to be hermaphrodi-
tic. the expression of which is complex even within
the same family (Awz 1964, Reinboth 1970, Lissia
Frau et al. 1976, Garran 1986). There have been
three reports of hermaphroditism in the red sea

bream. Okada (1965) studied the structure of two
bisexual gonads in which both ovarian and testicu-
lar parts were macroscopically visible. He sug-
gested that these two hermaphroditic fish were
sporadic cases and that this species (Chrvsophs
magor. according to Okada) is gonochonstic. Kita-
Jima & Fushimi {1970) reported that individuals
with bisexual gonads appeared in 25% of cultured
fish that were 2 10 3 vears old. Huang et al. (1974)
studied the gonadal structure of 373 naturally-oc-
curring fish between 0 and 10 years old collected
from Formosan waters and claimed that the species
(Chrysophrys major. according to Huang et al.)
exhibits protogynous hermaphroditism.

As these studies indicate. Pagrus major does
exhibit a bisexual gonad du ning a specific period of
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Fig. 1. Map of the Chikuzenkai

its life cycle. but the sexual pattern of the popula-
ton (i.c., hermaphroditism versus gonochorism)
and the nature of the hermaphroditism (functional
versus non-functional) are still unclear.

In the present study. the gonadal structure of
specimens of red sea bream between 4 months and
Syearsofage. collected from the Chikuzenkai. was
studied histologically in order to clarify the sexual
pattern and the nature of the hermaphroditism in 2
natural population of red sea bream.

Methods and materials

Red sea bream were caught by 2 type of seine.
known locally as “Gochi-ami’, and bottom trawl

nets of commercial and research vessels in 1984 and
1985. A total of 1117 fish were collected and ana-
Ivzed. Gonads were dissected and preserved in
10% formalin. A central segment of one of the wo
gonadal lobes was embedded in paraffin or cel-
loidin and sectioned at 4-3 um (paraffin method)
or 1015 um (celloidin method). The sections were
stained with Maver's haematoxvlin and eosin.
Scales were used for age determination in fish over
2 years old and were taken from the left side of each
fish below the lateral line in the area of the pectoral
fin. Age in fish smaller than 2-vear-old was deter-
mined by the analysis of size-frequency distribution
and by the calender month in which fish were col-
lected. since May is the breeding season of the red
sea bream.



= Imm except for L. {2-1) Undiffereatiated gonad
! -2) Owary of a £-month-old fish: (2-3) Onvaryof a
12-month-old fish showing a large amount of peripheral stromal tissue similar 1o that seen in a4-month-old fish; (2-4) Bisexual gonad of
2 12-month-old fish with inner ovarian and outer testicular tissues; (2-5) Brsevual gonad of a 12-month-old fish showing atretic cocvies
around the central cavity; (2-6) Ovary of zn 18-month-old fish with pre-vitellogemic oocyies.

Results pearance and were cither undifferentiated or were
ovaries with ill-developed oocytes. Here, we deter-
Gonadal siructure mined the gonad, if at Jeast one 00Cyte occurs in a
section. as “ovary”. Undifferentiated gonads consis-
L 4-month-old fish ted of a pair of laterally compressed tubules each

Gonads of 4-month-old fish had a thread-like ap- having a large central cavity (Fig. 2-1). Germ cells
























