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Received : November 05, 2021

Revised : November 06, 2021 The purpose of this study was to report the intersex identified in the oyster Crassostrea
Accepted : November 16, 2021 gigas (n=410, SH 43.3+11.4 mm) in the waters around 13 uninhabited islands near Yeosu.
The overall sex ratio (male: female) was 1:1.1, but there was a difference between the
sampling areas. In Gajangdo, Sogyeongdo, and Jungsamdo, females showed a high ratio
of 65% or more, and in Songdo, Chodo, and Buseodo, males showed a high ratio of 65%
or more. The overall intersexuality was about 12.8%, which was high in males, about 34.7%
in females and 64.3% in males. Intersexuality was the highest with about 43.8% in Chodo
of Gamak Bay. Histologically, intersex could be divided into three types: intrafollicular type,
interfollicular type and mixed type. Among these three types, the intrafollicular type was
the most dominant with about 81.6%. The intersex cause of oysters reported in this study

is considered to require detailed research in the future.
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Fig. 1. Sampling areas in uninhabited island waters near Yeosu, Korea.
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Table 1. Specimen size and sex ratio (female: male) of Crassostrea gigas in uninhabited island waters near Yeosu

. Shell height Sex ratio
Sampling areas .
(mm) Number (F:M) Sex ratio Female (%) p-value
Baealdo 424+74 51 (24:27) 1:1.1 471 0.782
Seochido 40.6+8.5 39 (22:17) 1:0.8 56.4 0.525
Gwangyang Bay
Songdo 427127 42 (17:25) 115 40.5 0.288
Total 42.0+9.8 132 (63:69) 1:1.1 477 0.664
Gajangdo 48.4+6.5 38 (25:13) 1:.05 65.8 0.075
Norangdo 40.1+7.1 20 (11:9) 1.0.8 55.0 0.826
Sogyeongdo 52.6+6.7 17 (12:5) 1:.04 70.6 0.144
Songdo 39.1+75 23 (8:15) 119 34.8 0212
Chodo 38.2+11.0 16 (5:11) 122 313 0212
Gamak Bay
Buseodo 444109 40 (10:30) 1:3.0 25.0 0.003
Hangdaedo 73.2+15.5 12 (7:5) 1.0.7 58.3 0.778
Oesamdo 40.5+6.8 23 (9:14) 1:1.6 39.1 0.408
Jungsamdo 55.7+79 15 (11:4) 1.04 733 0.121
Total 464123 204 (98:106) 1:1.1 48.0 0.625
Yeosu off sea Gwangdo 37.0+84 74 (36:38) 1:1.1 48.6 0.911
Total 4331114 410 (197:213) 111 48.0 0464

Fig. 2. Intersex ovary of Crassostrea
gigas. (A intrafollicular type, (B) mixed
type. It interstitial tissue, Avo: active
vitellogenic oocyte, Evo: early vitello-
genic oocyte, Of: oogenic follicle, S:
sperm, Sd: spermatids.
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Fig. 3. Intersex testis of Crassostrea gigas. (A) intrafollicular type, (B)
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interfollicular type,

(O) and (D) mixed type. It: interstitial tissue, Avo: active vitellogenic oocyte, Evo: early
vitellogenic oocyte, S: sperm, Sc: spermatocytes, Sd: spermatids, Sf: spermatogenic
follicle, Sg: spermatogonia.
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Fig. 4. Intersexuality of Crassostrea gigas in uninhabited island
waters near Yeosu.
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Z FE = AUALE 1) Intrafollicular type: SL AYAIA0A
MMEZE0| A MEZHEAF(gametogenic follicle)
= E& F2[X|0] LIEtLt= HE(Figs. 2A and 3A), 2)
Interfollicular type: &2 *HAIAOAM B HOf HAIMZESO| A
HESAALT AN ES M AL AFO[O] 7HE EXIO|A CHE &
£ FE[X[0f L}EfLE= HEN(Fig. 3B), 3) Mixed type: S A0
A intrafollicular typeIt interfollicular typeO| SA|0| ZXsts HEf
(Figs. 2B and 3C, D).
ZXBHOE QIE{MA S{AO| ZHolgl Y

Lol B

s (=] —_ o =22
HAE 712977 =700 CHIUCE ok Ol gy A M=
gl HiCh E}7;|| 0'-|A| |:|-%t6‘HE[-" 0I-7-|O| AHAIA«”EE I|-_|-§o|-6'i)\'| st

MEZRE 2=
(Fig. 3).

M IHAMA HUHES 120%A 20, EZ0IM 438%E 7HE
=U2H, EMENME 0%ALh dEE2= LAM= 86% =
Ao M 15.0%2 F=HOM =2 LIEHO, QIEM AT} SH0IE
1270 X1 7F20 97 XHOoMe =20 =2 QHMA HES
EACH QM HEfHEE MA QHMA RO intrafollicular
typeO| 81.6%, interfollicular typeO| 6.1%, mixed typeO| 122%Z Lt
EtStCh Hof MathE intrafollicular typeOl ZH2ZH 94.1%(2), 75.0%
(=), interfollicular type ZHZf 0%(R), 94%(=), mixed typeO| Z
)2 LtEHRCHFig. 4).

YRZ|MR| B AKX FRE7|7F TR 20| ATk

2 5.9%(%), 156%

AL R GEE FYUGEHHAM T AEHMA LHAEL2 76%
R, 2 %dOﬂH 6.3%, $=Z40|A 87%=2 LIEFGICE QIE{MA &

SESl-
Ef ¥ 2& intrafollicular typeO| 80.0%, mixed typeO| 20.0%S E
Ch dE2= 370 X 7H20 278 X|"oA #=20] =2 2IEA
A HIE2 ECH(Table 2).

7tRHOR)0I M T QIEMA HHES 152%A 20, LA
M 102%, =AM 198%2 =20 =A LIEFRCE 2 1*—*lﬁ
YEYE 2= intrafollicular typeO| 87.1%, interfollicular typelt m
typeOl ZtZt 65%E EHRACE 2= AEHMATL H0lE 8
K& 7420 67§ XEOIM £=240] =2 AHMA HgZ 2Lt
(Table 3).

Ol =S (17H) 0 A AE{MA LHAS2 108%A2H, LA
83%, =AM 132%= F=Z0M =2 LIEHGCH QIE{AA HE)
MZ £ intrafollicular typeO| 6

2.5%, interfollicular typeZt mixed
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Table 2. Intersexuality of Crassostrea gigas in three uninhabited islands in Gwangyang Bay

Intersexuality (%)

Sampling

areas Intrafollicular type Interfollicular type Mixed type
Total 7.8 (n=4/51) 75.0 (n=3/4) 0 (n=0/4) 25.0 (n=1/4)
Baealdo Female 4.2 (n=1/24) 100 (n=1/1) 0 (n=0/1) 0 (n=0/1)
Male 11.1 (n=3/27) 66.7 (n=2/3) 0 (n=0/3) 333 (n=1/3)
Total 10.3 (n=4/39) 100 (n=4/4) 0 (n=0/4) 0 (n=0/4)
Seochido Female 9.1 (n=2/22) 100 (n=2/2) 0 (n=0/2) 0 (n=0/2)
Male 11.8 (n=2/17) 100 (n=2/2) 0 (n=0/2) 0 (n=0/2)
Total 48 (n=2/42) 50.0 (n=1/2) 0 (n=0/2) 50.0 (n=1/2)
Songdo Female 5.9 (n=1/17) 100 (n=1/1) 0 (n=0/1) 0 (n=0/1)
Male 4.0 (n=1/25) 0 (n=0/1) 0 (n=0/1) 100 (n=1/1)

Total 7.6 (n=10/132) 80.0 (n=8/10) 0 (n=0/10) 20.0 (n=2/10)
Total Female 6.3 (n=4/63) 100 (n=4/4) 0 (n=0/4) 0 (n=0/4)
Male 8.7 (n=6/69) 66.7 (n=4/6) 0 (n=0/6) 33.3 (n=2/6)

Table 3. Intersexuality of Crassostrea gigas in nine uninhabited islands in Gamak Bay

Intersexuality (%)

Sampling

areas Intrafollicular type Interfollicular type Mixed type
Total 15.8 (n=6/38) 83.3 (n=5/6) 0 (n=0/6) 16.7 (n=1/6)

Gajangdo Female 0 (n=0/25) 0 (n=0) 0 (n=0) 0 (n=0)
Male 46.2 (n=6/13) 83.3 (n=5/6) 0 (n=0/6) 16.7 (n=1/6)
Total 15.0 (n=3/20) 66.7 (n=2/3) 333 (n=1/3) 0 (n=0/3)
Norangdo Female 9.1 (n=1/11) 100 (n=1/1) 0 (n=0/1) 0 (n=0/1)
Male 22.2 (n=2/9) 50.0 (n=1/2) 50.0 (n=1/2) 0 (n=0/2)
Total 17.7 (n=3/17) 100 (n=3/3) 0 (n=0/3) 0 (n=0/3)
Sogyeongdo Female 8.3 (n=1/12) 100 (n=1/1) 0 (n=0/1) 0 (n=0/1)
Male 40.0 (n=2/5) 100 (n=2/2) 0 (n=0/2) 0 (n=0/2)
Total 21.7 (n=5/23) 100 (n=5/5) 0 (n=0/5) 0 (n=0/5)
Songdo Female 37.5 (n=3/8) 100 (n=3/3) 0 (n=0/3) 0 (n=0/3)
Male 13.3 (n=2/15) 100 (n=2/2) 0 (n=0/2) 0 (n=0/2)
Total 438 (n=7/16) 85.7 (n=6/7) 0 (n=0/7) 143 (n=1/7)
Chodo Female 20.0 (n=1/5) 100 (n=1/1) 0 (n=0/1) 0 (n=0/1)
Male 54.6 (n=6/11) 83.3 (n=5/6) 0 (n=0/6) 16.7 (n=1/6)
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Table 3. Intersexuality of Crassostrea gigas in nine uninhabited islands in Gamak Bay (Continued)

Intersexuality (%)

Sampling
areas Intrafollicular type Interfollicular type Mixed type
Total 0 (n=0/40) 0 (n=0) 0 (n=0) 0 (n=0)
Buseodo Female 0 (n=0/10) 0 (n=0) 0 (n=0) 0 (n=0)
Male 0 (n=0/30) 0 (n=0) 0 (n=0) 0 (n=0)
Total 16.7 (n=2/12) 100 (n=2/2) 0 (n=0/2) 0 (n=0/2)
Hangdaedo Female 0 (n=0/7) 0 (n=0) 0 (n=0) 0 (n=0)
Male 40.0 (n=2/5) 100 (n=2/2) 0 (n=0/2) 0 (n=0/2)
Total 44 (n=1/23) 100 (n=1/1) 0 (n=0/1) 0 (n=0/1)
Oesamdo Female 11.1 (n=1/9) 100 (n=1/1) 0 (n=0/1) 0 (n=0/1)
Male 0.0 (n=0/14) 0 (n=0) 0 (n=0) 0 (n=0)
Total 26.7 (n=4/15) 75.0 (n=3/4) 25.0 (n=1/4) 0 (n=0)
Jungsamdo Female 27.3 (n=3/11) 100 (n=3/3) 0 (n=0) 0 (n=0)
Male 25.0 (n=1/4) 0 (n=0/1) 100 (n=1/1) 0 (n=0/1)
Total 15.2 (n=31/204) 87.1 (n=27/31) 6.5 (n=2/31) 6.5 (n=2/31)
Total Female 10.2 (n=10/98) 100 (n=10/10) 0 (n=0/10) 0 (n=0/10)
Male 19.8 (n=21/106) 81.0 (n=17/21) 9.5 (n=2/21) 9.5 (n=2/21)
Table 4. Intersexuality of Crassostrea gigas in Yeosu off sea
Sampling Intersexuality (%)
areas Total Intrafollicular type Interfollicular type Mixed type
Total 10.8 (n=8/74) 62.5 (n=5/8) 12.5 (n=1/8) 25.0 (n=2/8)
Gwangdo Female 8.3 (n=3/36) 66.7 (n=2/3) 0 (n=0/3) 333 (n=1/3)
Male 13.2 (n=5/38) 60.0 (n=3/5) 20.0 (n=1/5) 20.0 (n=1/5)

typeO| ZtZt 12.5%2t 25.0% XA CH(Table 4).
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CHiguchi, 1998; Tyler and Routledge, 1998; Quinn et al, 2004; Graca
et al, 2021). £ot 55 7t2H 7tES, |, 712l ot SO| U=
HIAQ 7|52 BIStAIZ|E A2 &HQI%| ACHWWE 2006; Lee
and Park, 2007; Ju et al, 2009; Kim et al, 2021).

oSty @0l 7teH 3425 fEdtes HEHL E2E= &
7|41t ofH 50| g1 O (Gibbs et al, 1988; Kim et al,
2021), AHStE | o= EYR FEE= /7L B0k
QUCHNimrod and Benson, 1996; Matozzo and Marin, 2005; Quinn
et al, 2006; Andrew et al, 2008).

0|2{%t otatd Qolof 2%t o|ojIf R ol HH| 272 LHEH|
AZWEE 2 X[ M. arenaria (Gagné et al, 2003)5 HIZE
S0 D, polymorpha (Quinn et al, 2004)2t S. plana (Chesman and
Langston, 2006)0fl A 20 E|QACEH o= AHOE s{AMERA oM =
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