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Pagrus major (Temminck and Schlegel, 1844) exhibits

non-functional hermaphroditism, where juveniles and adoles-
cents are simultaneous hermaphrodites and differentiate into
separate sexes upon maturation. In this study, a large hermaphro-
ditic individual of Pagrus major was collected from the coastal
waters of the Sea of Japan, Aomori Prefecture. Histological ob-
servations of the hermaphroditic gonads and age determination
using sagittal otoliths were conducted. Additionally, the repro-
ductive annual cycle of Pagrus major in this area was estimated
using the gonadosomatic index. Age determination revealed that
this individual was 25 years old. Histological observations of the
gonads showed the presence of oocytes at the advanced stages
of late yolk globule and migratory stages in the ovarian part, and
a large number of spermatozoa in the testicular part, indicating
that this 25 years old individual was at least functionally ma-
tured.
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K, PhRE, SR HEREEMIEIC oA L (bR - 35T, 2013 ;
AR, 2023), RESHTIRFEHCES KOEHEONG L5
TWBKEXEFOBEBEHFEO—DL LTHISNTLS (11
AIE, 2023). R A ORI EINC BT B H I <
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Fig. 1. Gonad of hermaphroditic Pagrus major (FAKU 151979, 548 mm FL) collected from Aomori Prefecture (Sea of Japan), Japan:
TS: testicular region; OV: ovarian region.
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Table 1. Fork length range, body weight range, collecting month and number of specimens of Pagrus major collected from off Aomori
Prefecture (Sea of Japan), each year and examined in the study.

N Fork length (mm) Body weight (g)
Year Month Female Male Total Min.—-Max. Min.—Max.
2018  Apr—Aug., Oct., Nov. 271 225 496 168-700 96.9-6709.0
2019  Jan., Feb., Apr.—Aug., Oct.—Dec. 432 356 788 156677 76.8-6296.9
2020  Feb., Apr.—Jul., Dec. 227 228 455 163-703 91.2-6191.0
2021  Feb., Apr—Jun., Dec. 223 211 434 135-550 74.0-2917.9
2022  May-Jul., Dec. 306 301 607 130-693 46.3-6886.5
2023  May-Jul., Oct., Nov. 210 166 376 155-729 78.7-7702.3
Total 1669 1487 3156 130-729 46.3-7702.3
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Fig. 2. Otolith by transverse section of Pagrus major (FAKU 151979, 548 mm FL) collected from Aomori Prefecture (Sea of Japan),
Japan. Arrow indicates opaque zone. The scale bar indicates 2.0 mm.
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HUDMCEE T 2 IKESRIC X T S B 7 IR £ 7213
JE4 7 IRHa RIS S Nz (i - n = 1,669, I -
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1= (Fig. 30).
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Fig. 3. Histological sections of Hematoxylin-Eosin stained
hermaphroditic gonad tissue from Pagrus major (FAKU
151979, 548 mm FL) collected from Aomori Prefecture (Sea
of Japan), Japan. A: boundary between ovary and testis; B:
ovary; C: testis; *: fibrous connective tissues; TS: testicular
region; OV: ovarian region; PN: peri-nucleus; LYG: late yolk
globule; MN: migratory nucleus; AF: atretic follicle; Sc:
spermatocytes; St: spermatids; Sz: spermatozoa. Scale bars
indicate 200 pm.
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Fig. 4. Monthly changes in gonad somatic index (GSI) of Pagrus
major collected from off Aomori Prefecture (Sea of Japan),
Japan from 2018 to 2023.
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PUEEERINCIE 9 % & OB TIINERE S N e, BB
BEAIC O EENS T 8 dH D (B, 2010), HEED
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