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Sex ratio and intersexuality in coastal fishes near industrial complex of Korea
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Specimens were collected from the coastal region near industrial complex of Ulsan-Onsan, Sihwa-Ansan and

Yeosu-Gwangyang in 2008 and 2009. The total number of individuals used in analysis was 1,289 of Acanthogobius

Sflavimanus, Chelon haematocheilus, Hemibarbus labeo, Leiognathus nuchalis, Mugil cephalus and Synechogobius

hasta. The sex ratio in the total individual was 1:0.73 (female:male). Specific sex ratio of fishes in the areas, namely

the Ulsan-Onsan, Sihwa-Ansan and Yeosu-Gwangyang were 1:0.79, 1:0.81, and 1:0.25, respectively. Especially, female

in Yeosu-Gwangyang was higher than male. The intersexuality in the total individual was 11.7%. Intersexuality of

fishes in the areas were 4.98, 14.39 and 25.0% in the Ulsan-Onsan, Sihwa-Ansan and Yeosu-Gwangyang, respectively.

It was indicated female higher than male in Ulsan-Onsan and male higher than female in Sihwa-Ansan and

Yeosu-Gwangyang.

Key words : Sex ratio, Intersex, Coastal fishes
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SFACH (Iguchi, 1998; Ackermann et al., 2002; Metrio
et al., 2003; Quinn et al., 2004).
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Mz 3 U

(Acanthogobius flavimanus), 71501 (Chelon haematocheilus),
= (Hemibarbus labeo), 253 (Leiognathus muchdlis), %
o (Mugil cephalus), Z 3% (Synechogobius hasta)©| ©]-%-
=ik F4 ARl Foll wheth 40429 FiA| = A
1,289 7A#AT} (Table 1)

Table 1. Specimen size and the number for analysis and sex ratio

. . . li i i
Sampling location Species Sazl;;ng (Tslzsm) Number S(e; .rgzt;o
Acanthogobius July, 2008 16.1 40 %0 1:0.16
Ul favimanus May, 2009 17.5 40 (n=69:11)
san
July, 2008 244 41 1:1.
and Hemibarbus labeo =y 91 33
May, 2009 26.6 50 (n=39:52)
Onsan
Mgl cevhal July, 2008 18.96 202 131 1:0.91
ugil cephalus
g cep May, 2009 22 129 (n=173:158)
Acanthogobius 1:0.25
| lavimanus Aug, 2008 133 158 1583 (1=126:32)
S;Tga Chelon Aug, 2008 234 163 1 1:0.88
haemaocheilus May, 2009 324 266 (n=228:201)
Ansan 433
Synechogobius hasta | May, 2009 28.7 80 80 (n=.15' 65)
Acanthogobius 1:0.21
Aug, 2 13. 4 4
Yeo;u favimanus ug, 2008 30 0 0 (n=33:7)
an
Leiognathus 1:0.27
G
wangyang wuchalis July, 2009 10.25 80 80 (n=63:17)
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xylene X]ﬂﬂfﬂ S 7 A paraplast (Mccormick, USA)©]|
Zuskgick ¥EujE A]ZE& microtome (RM22335,
Leica, Germany)-& 8510 4~6 m |2 < HH
Sto] ZZAHE-S A|ZF5E & Mayer’s hematoxylin-eosin
(H-E) s AHAste] Fetdn7  (BXSOF4,
Olympus, Japan). 0.2 35}

3819} intersex+= AY 4|4 2 THESto] e}
AT} Intersex= W] A o] A7 F = 75
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ZAFE 7S] AdB] (2h)e Table 1] LreR
o} /gl FEFolet SRk AL 719 A
e} thas 2po] 7k QIAAIRE A EAE 1,289714)
O] QU] 1:0.73 (n1=746:543) 0.2 ZAFE|QT) 7} %)
o8 Aull= AN 2Abo|| A= 1:0.79 (n=281:221), A]
SHQPARA] Ao A= 1:0.81 (n=369:298), o34~/
ol A= 1:0.25 (n=96:24)= AH 2 HlEo] =& A
o= Uehth FEEs T EFUES 7AY
Hlgo] =okou; FAYE, $ol, 7keol, A=

A7l wlEo] w3t

Intersex

225 Q1 SHHolA intersex A= Wi 442
2> Yol AbfE o] Yeh= &
C, D and F)2} AJA1A @]Hof thE A

AH/R]/\ﬂ‘FEo] 1\ l

BN

2o GAgelo] o) Hie) 412} 41
 FEE HERT (Fig. 1-B and E).

Intersex o] 2 A 7WAHIEL) ol
HAE GrAzSo] Q%A (Fig. 1-A and E)
2719] da TEHAE B (Fig. 1-B). E3
intersex /o] I RG] oA FIH T
AEZEE d3 A %7] (previtellogenic stage) (Fig.
1-C and D) == U3
stage) ] Z27|HA A (Fig. 1-F).

A EAE 128970 Aol A] intersex EH-E>
11.7% (n=151/1,289) it} ZF X9 BN = A&
2 Fig. 2~40f YERH S, intersex
FHES FUAFolet Bk A1 e
we} cha Hol7} ek

Z}F A9 intersex 8- AY-2AR( A= 498%
(n=25/502), A|BHOFALR] ol A= 14.39% (n=96/667),
o] /3R] o of| A= 25.0% (n=30/120) 2 LFERGTE
Z+ 2|9y Ao W intersex SHEL 2AH LA

A QRO Lo ABHANTH o}/l

BAESe]

g

HJ

i

HA7)A)7] (initial vitellogenic

9] intersex &S

A FRA =4 UERdTh
SAY AR o] BAUE, 4|, 5019 intersex

S 24750, 176, 1.5%= LERITE Ao w2
intersex £3-2-2 EAYET} =X|of|A] $AHL} oF
01 71 efetizel, Bo), Al0] Ao ot
Zlof| A= 35.89% = 71 3.85% Hrt F310] 3Tt
(Fig. 2).

Al oM BEYE, 7ol EEEY
intersex =382 7+7) 5.
/o] w2 intersex %ﬁ%% TAYEE A
AZMA =A Hepte
oAM #A YEhH: sl 7ksol
25.87%= A 9.21% H|5to] mf9- =

oA/ FFA ol A FAYET} =529 intersex

—{o
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&2 YRS QA ISI%R eRgort 471 2 b3 22.22% wls) 30 A e (Fig. 4).

Fig. 1. Photomicrograph of intersex gonad. A: Acanthogobius flavimanus, Female. B: Hemibarbus labeo, Female. C: Chelon
haematocheilus, Male. D: Synechogobius hasta, Male. E: Leiognathus nuchalis, Female. F: Leiognathus nuchalis,

Male. Oc: Oocyte, Sg: Spermatogonium, Tt: Testicular tissue.
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Fig. 2. Intersexuality of fishes in Ulsan-Onsan.
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Fig. 3. Intersexuality of fishes in Sihwa-Ansan.
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Fig. 4. Intersexuality of fishes in Yeosu-Gwangyang.
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317 Sl BRg SR ofRe] A
o F2 AE 204 059 9L
S0z ol guy, ofe 7h AR
7heE] A 4ZHAI5 (GSD), 255 (HS)),
Al |, AdH], intersex, e 22|8H4] A| 1,
HjElEAd 9 A5 2R Wel Fo| ALY, of
7186 GSL, HSL, AJAj: aheretd], vjelzad
REEEo| Wet 52 7| 5A o AR
Mg A ERA SABES] 2 Gl
S sofehs Pl 9% ulaxEsl astn
7} Q7. ofof| Hhsto] AJH], intersex S X
5taQ] A|HEL G Holan gHE A ;A
Hpglo] Ak oz Zhwistol Ale e
o] G834 AR&-Et} (Drysdale and Bortone, 1989;
Borton et al., 1991; Huggett et al., 1992; Bortone and
Davis, 1994; Hansen et al., 1998; Vigano et al., 2001,
Jobling et al., 1998, 2002).
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Cyprinus carpio alkylphenolo ‘=EA|7] A3} 43
To] A =.o™ (Gimeno et al., 1997), Jojz}

01521 Rutilus rutilusO| A S=AB1A) 5 ZAFX ol
AN
[e]

w2} 16~100%2] intersex @Afo] BFEAZ|QICH
(Jobling e al., 1998). T3t PCBs®} DDES} 7+ 67
HaA o] Ed= A nAJAuol A AE A
IS, Scaphirhynchus albus 5=712) 29%7} intersex
HARS BT} (Harshbarger et al., 2000). o AEZA
2} alkylphenol o] & F=9] shHof A 4l5k=
Rutilus rutilus =704 $=gato] A El= 2}A1s)E
Aro] WA IT) (Trevor ef al., 2001). $HH Gobio
gobio ] 7390l = A Wl 6~15%2] intersex
o] BHAERICE (Aerle et al., 2001).
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ofl T Fufe] S TAH O WnE At
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ToF FLAZIQL 7ol AR E 807AIS Adul=
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(Lee and Huh, 2000).
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o]t} (Sadovy and Shapiro, 1987).
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o172 WHA Ee= AAE A=ste] A4
Of AR AR5 A2} A A0 /AR A
APl E Fdoke 2Qle=A = iR AdHl9l
v, = B0 9ol ] 4, SkEd 9
54 5 - thFsict (Devlin and Nagahama, 2002).
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PCBs (polychlorinated biphenyls)+= F-2]7]j<4:01,
Oncorhynchus mykiss 2] AJ 823} TP of| A Tia dhgke
A5t (Matta et al., 1998), ‘X, Paralichthys
olivaceus ®] 328} IOl A o] WS Fiedh=
AN ZES skl tiAl Fad] U fiedhe
A EZEL 7 AZIT} (Kim, 2001). 12]32 TBTO
(bis-tributyltin oxide)x= 7}A|317]521 Gasterosteus
aculeatus O\ A YHEA|ES] E|SIE G35k} (Holm et
al., 1991). Nonylphenol} octylphenol-2 4=71 medaka,
Oryzias latipesO| 4] intersexE -F-=5k2L (Gray and
Metcalfe, 1997; Gray et al., 1999), nonylphenol-> zebra
fish, Danio rerio| A= 344 Q1 YA 2] E|S}E
sk, AR AR (Weber et al,
2003). Bisphenol A+ fathead minnow, Pimephales
promelas +719] ARG 1H7d& A5k (Sohoni
et al., 2001), pentylphenol-2 91|, Cyprinus carpio®]
gt oA =219 dFlstet Al AdAlollA 4
2 AT} intersexS G2 AJZ1T} (Gimeno ef al.,
1998a, b).

HHA RS R e A8 E AE
Aol whet  Zfo|E ol (Niimi, 1983), o]=|gt
SPIEAEE TR A8 2=A A UollA
o] Z7/do] ZFsto] uiARE ol
AAFsEo]l dofd 4= L AT RSk B35
o= HolARgo] A9l = oPdEEol ¢
7ol A oFd3S & o Ut} (Longnecker et al., 1997;
Nilsson, 2000; Safe et al., 2000).
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