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Spawning period and reliability of sexual distinction based on visual
gonad observation of red spotted grouper Epinephelus akaara
in the central Seto Inland Sea, Japan

Masayuki Yamamoro™* and Yasuhisa KoBavasur’

Abstract: Red spotted grouper Epinephelus akaara is one of the important commercial fish in
the Seto Inland Sea. In order to continuously use the wild resources, basic biological data of
grouper, especially spawning period and sex ratio, are required. In this study, we examined the
maturation stages of gonads of grouper caught in eastern Hiuchi-nada, central Seto Inland Sea, in
June, July, and November 2013, and August 2014, based on histological observation (histological
method). Additionally, we identified the sex of individuals by macroscopic observation of gonads
(morphological method) and compared the results of both the methods. Mature individuals were
observed in both sexes between June and August, although immature females and intersexual
individual were observed in June. Only immature individuals in both sexes were observed
in November. Some immature individuals were considered to be of the incorrect sex by the
morphological method in June and November, whereas all individuals were identified to be of the
correct sex in July and August. Based on the results, the spawning period of red spotted grouper
ranged from June to August, with the peak in July. Moreover, reliability of identification of sex by

the morphological method was high in July and August.
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Fig. 1. Map showing the sampling area of red spotted
grouper in the eastern Hiuchi-nada, central Seto Inland
Sea, Japan.
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Fig. 2. Cross sections of the gonad of red spotted grouper. Al: spermatogenesis stage in male (436 mm TL, November
2013); A2: functional maturation stage in male (406 mm TL, August 2013); B: the gonad of intersexual stage (260 mm TL,
June 2013); C1: immature ovary (272 mm TL, November 2013); C2: vitellogenic gonad with oil droplet stage oocyte (arrow-
head) (210 mm TL, June 2013); C3: mature ovary with migratory nucleus oocyte (arrowhead) (344 mm, July 2013); C4:
gonad of the involution stage (251 mm TL, August 2014). Arrowheads indicate degenerative oocytes.
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Table 1. Specimen, correct sex by histological observa-
tion and concordance rate of sex identified by the two com-
parative checks between histological method and visual
observation (inspection) of gonad

Sexuality judged by
Collection Number ~ Total  histological observation Concordance
month of length  (by visual observation) ~ rate of sex
specimen  (mm) %)
Male Female Intersex
June 16 177-334 3(4) 12(12) 1(0) 93.8
July 12 218-446 3(3) 90 0 (0) 100

August 10 224-436 55) 50) 0 () 100
November 14  176-406 2(4) 12(10) 0 () 85.7
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Fig. 3. Changes in the maturational stages of male (top)
and female (bottom) red spotted grouper between June
and November.
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Fig. 4. Monthly change in gonadosomatic index (GSI) in
red spotted grouper.
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Fig. 5. Relationship between gonadosomatic index (GSI)
and maturation stage of female red spotted grouper.
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