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Abstract; The degree of imposex, i. e. the imposition of male characteristics onto females, in neogastropods can be used as
a sensitive and accurate biomarker to evaluate organotin contamination in coastal marine environment. Now, the imposex
status in females of Thais clavigera and Cantharus cecillei in 17 sites was investigated to evaluate the organotin contamination
along Xiamen Bay during 2006 and 2007. The four indices including incidence of imposex( I0OI) , relative penis size index
(RPSI), vas deferens sequences index( VDSI) and sex ratio index( SRI) were used comprehensively to assess the imposex
status in order to ascertain the extent of organotin bioavailability in Xiamen Bay. Based on this research, T. clavigera in 5
sites and C. cecillei in all survey sites exhibited the IOI of 100% . At Bao ZhuYu Islet, the imposex level was the most
serious with maximum VDSI value of 4. In general, the imposex level decreased from the inner to the outer of Xiamen
Western Harbour, and the populations in the open Xiamen Eastern Waters including Bai Cheng, Convention and Exhibiton
Center and Dadeng Island showed a lower imposex level. These results were accordant with the concentrations of organotins
in 2005. The imposex degree also increased with increasing organotin contamination and decreasing distance from shipping

facilities.
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F1 EigSE s R T &4 R (2006,2007)
Table 1 The survey of imposex in 7. clavigera in Xiamen Bay (2006, 2007)

WEFEA Female HEVEAFK Male
(Mean +SD) (Mean +SD)
AL N I0I  RPSI VDSI
Site No. ek GES N Fek GES N (%) (%) (Mean+SD) SRI
Shell length Penis length Shell length Penis length
(mm) (mm) (mm) (mm)
2006
1 40 32.98 £2.59  2.82+0.93 32.63 £2.31 9.19£1.17 100 2.90 4.00 £1.17 0.74
2 35 29.15 £2.33 2.19+£0.87  28.46+2.15 14.21 +2.46 100 0.37 3.10 £1.22 1.50
3 26 27.02 £1.75 1.87 £2.26  26.13+2.21 16.95 +6.00 58.33 0.13 1.75 £1.86 0.86
4 70 27.26 +2.86 1.12+0.80  26.64 +2.09 8.96 +1.95 88.89 0.20 1.76 £1.13 1.80
5 60 27.00 +3.58 1.78 +1.04  27.42+3.34  8.27 +2.07 100 1.00 2.93 £1.20 1.00
6 60 26.97 +3.83 1.29£0.96  27.57 +4.31 7.21 £2.21 83.87 0.57 2.03 £1.45 1.07
7 20 28.56 +4.37 1.29+1.44  29.37+4.36 9.00x2.19 92.86 0.29 2.21 £1.19 2.33
8 59 26.72 +3.66 1.73 £1.21 25.78 £2.01 7.14 £2.05 91.89 1.42 2.11£1.23 1.73
9 60 26.46 +2.56  0.62 +0.64  24.91 +1.45 9.95 +3.87 54.05 0.02 0.81 +0.91 1.6
10 60 25.24 +2.30 1.14+0.86  25.06 +1.92  7.52+1.20 86.49 0.34 2.05+1.45 1.61
11 60 24.18 +2.80  0.55+0.76  23.74 +3.54 10.14 +2.66 42.11 0.02 0.79 £1.23 1.73
13 31 19.86 +2.34  0.17 +0.59 19.10+1.65 14.31 +2.91 23.81 0.00 0.57 £1.16 2.10
14 60 25.77 +3.03 0.74 +0.46  25.77 +3.36  7.56 +1.25 71.43 0.09 1.10 £0.96 2.33
15 60 21.66 +1.45 0.32+0.47 21.37+1.78 6.05%1.73 31.58 0.01 0.45 +0.76 1.73
2007
3 75 26.57 +1.84  0.98 +0.32  26.29 +2.83 8.17 +1.36 100 0.17 3.45 +0.77 1.27
8 50 25.28 +2.58  0.586 +0.55 24.49+2.06 5.47 +1.13 77.14 0.12 1.54 £1.27 2.33
14 80 31.86 +3.32  0.69 +0.97  31.70 +£2.95 7.53 £2.21 64.86 0.08 0.95+1.0 0.86
16 51 28.61 +3.35 0.83+0.46  27.51 +3.48  7.63 +1.27 100 0.13 3.68 +0.63 0.96
17 45 32.13 £2.75 0.28 +0.47  29.54+2.50 4.55+1.06 27.3 0.02 0.27 £0.45 0.96

2.2 HHRPERAR TR

JE VR LA A RIS AR I3 4 ol U B T BOER B R BUR . ARGEREEGETRE (R 2) , Kl
FSBCTR I By B S SR b S8 0% 22 B ™ B A PR W A2 K S, BT 3l s P R MR Y e 2 SR I A 100% |, T E R B 8 7R
W5 8 ) RPSI L £3K3 7.3% 1 8. 16% ,7E VDSI{H b Fr A vl sl s 4, AR B2 8, 22 B0t~ A
HESEFLIE ZE , BAEPTA B A3 L T N EOR D HMEVEAR & M4, JLOPBE I K (181 3, VDS =6) , SR T SR AR FH
BRI ERMER AR, H SRIENTE | Z b, 78 2007 EXF SRS 8 A A2, HAh Bt 2 K
100% ,RPSI Al VDSI & — £ B2 B T [, {H SRT {1 T B, 2 B MEPE AR RCR 7RI, T 46 7 11> A (VDS
=6) &R EIMEME MR B HUK 50% .

F2 EiiEE R R EREEES R (2006,2007)
Table 2 The survey of imposex in Cantharus cecillei in Xiamen Bay (2006, 2007 )

WEPEMARBAZE R MR RIZE R E
WL N Penis length in female  Penis length in male 101 RPSI VDSI

Site No. (Mean +SD) (Mean +SD) (%) (%) (Mean +SD) SRI
(mm) (mm)
2006
6 80 3.93+1.62 9.41 +0.10 100 7.3 4.90 +0.98 1.00
7 55 2.50 £1.85 9.80 +1.88 100 1.66 4.03 £0.93 1.20
8 80 4.30 £1.61 9.92+1.14 100 8.16 4.40 +0.87 1.50
12 80 2.77 £1.50 10.29 +1.17 100 1.95 4.38 +0.83 1.63
2007
8 51 1.25 +1.11 7.17 £2.27 100 0.53 4.21 +1.88 1.22
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Fig. 2 The occurrence of imposex at the different stages in T. clavigera from Xiamen Bay (2006, 2007)
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Fig. 3 The occurrence of imposex at the different stages in Cantharus cecillei from Xiamen Bay (2006, 2007)
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Table 3 The survey of imposex in T. clavigera and Cantharus cecillei in Xiamen Bay (2]

HEPEMA Female HEPEMAK Male
R (Mean +SD) (Mean +SD)
My AE VT2 . . 101 RPSI VDSI
Species Site FEl [ZE 38 3 FEl [ZE 384 (%) (%) (Mean +SD) SRI
Shell length Penis length  Shell length  Penis length
(mm) (mm) (mm) (mm)
PEZh A 2 “kBel5 Huoshao Yu 26.7+1.7 5.1x1.7 26.6+2.0 12.6+2.8 100 6.66 4.29+0.74 1.41
T. clavigera FEIRIY Gulang Yu 25.5+1.8 0.7x2.4 24.7x2.1 13.4x2.4 100 5.51 3.49:0.84 1.27
i Bl (BRI )
Hao Yue Part(Gulang 24.6+2.6 5.7+1.5 23.9%3.9 13.4+4.4 100 1.89 3.27+0.68 1.15
Yu Islet)
FI3% Bai Cheng 26.6 £3.5 1.4+0.5 26.0+2.8 14.3+3.3 100 0.09 2.91x0.32 1.17
# & Huang Cuo 32.7+2.7 0.8+0.1 32.0+2.6 20.9+3.7 96 0.01 1.84+0.20 1.49
B g0 i Bl (BRI )
) Hao Yue Part 32.4+2.8 8.7+1.3 33.1%2.9 11.2%2.3 100 46.87 4.48 +1.09 0.66

Cantharus cecillei

(Gulang Yu Islet)

3.2 SRI 5 RPSI,\VDSI Z [EJ#HE. X &R

HR¥E SRI {EL % RPSI A1 VDSI {9 SC, i1 F SR EL I R (2 AR A9 B A AE 77 , 17 RPSI A VDSI B 2
R AR A IMA R PR 23R B, R, 398 ER UL, 24 RPST J VDSI By , A 22 3 A1 24 1 b A e 2
R DR PO A BB LE AR 5E L 2 PR O B IR ZRBE T R ME P AR, R AR PO MR A AR R S S
SRIME T K, iX Fh A DL T = B0 i b 9 28 1k B 7 X IR R 28 B PR 28 T 53 vh 20 #10E , B 9% PE 2 BB
( Thais clavigera) JiHI2(N. lapillus) %7} Gibbs t1iA >y TBT Al MEMELN IR IR T R B I S FHIK
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290 T S M S BOMEVEMABE T, B RPST & VDSI 5 SR R R X R, HKAE W ABEN
W, EIEWYEAE WA G, I8 G 15 | KRG SE ) PE g, SRR, P HIE % {H VDSI 85, X BER B
DX P A AR I AR R B B AR R ™ R, (EL R A R ) B I IR R 2 BN, KA M AR T, 7
TP EIRA 2 ~3 DA MRS AR B, 7T LANER TS G4 IX [a) B {5 S X 8L, BEXS B {5 Qe X2 B4 FE/EH
PRt , ELAR /NI HB R 32 B B B B
3.3 MEBERESAEIRGRZEIHERKER

AR, KIS TBT WREEN Ing/L, B0E 7E XA A Wi Py TBT W EEFAR £ 20ng/g R E AT RIS
KA PERAE )t T DR A I SRR AR B 4 R A LS B i R AR S ™ o

TEMCRBEFE b, FRRIG 2 B ™ B MR R AR R R, 1X 5 FERUG P Ak i o 30 A7 B IE AP AR AT, ERRUG IEAL
TR TP 28V M3, i I R R ) R B A R AR SRR M X, A Oy ) A B dR, UK SZ e RE 1 3022 , X
ZHMFEETE 2005 FF A E MR ZEBX B R™ENEIGIE Y, BKRZEMIKE TBT KB 4555 ik
120. 64ng Sn/L F1915. Ing Sn/L™* . 40, BT HIA AL KRB ARG, 7F BA7E B TP i & Kk
VMR EA BT K BAThaS Sk, FRE R A AT BT, FIkRAEA T RIS NS S
W5 KRG K ARG RIS FISTR WG WA E A XS B ™ B R M A, HRBUE U i BT P s v N 3
SRR AR AR B R S, MZE R B AMEE RO KR IE 5 W 2 3 T ARAR A P A2 7K, X
5 AT R A, K SS 3R BE 18R , B LB 15 e B R A SE PR B LA , T L 2002 4R B YL 48X & T s 7K A |
VU K P75 BB A ek A HLAR YR I 45 SR IR 2 B0 bl o Y BB AN B W R a3, S S R e e &1,
PR It B 2 0 S e AR AR B SR LTS Y AR B IR S Z R A E R R

Xt 5 H A A S BUHF ST 4518 — B, Chan, K. M. 2 SR METE 11 A 3 5 BP0 75 A I A BE A R 25
7R B L™ B (PR SRR B, 4 KR i SR B AR R 100% , B R U B AR B SR Eh i A ¢
Tt o 2 2 2 2001 4F 3R FE 7 B Y K3 BT A B RS M R AR VR 1 33 ANl )P BB M W AR R4 90%
DL b, I & Bk AR AR IR TBT &8 B 156 ; #1819, Tsu-Chang Hung 251 % 31 & ¥ It 30 v 8 e 75 A 42
WA A R o TR , LV R B R AR R O 100% , T. Horiguehi™ ' Xt H A 44 A3k s i A28 [ B 2 3 7™
H MR, YRR SR 100% , SRR T 1 7 I8 R 2 e w20 A8 B 5 AL 15 L AR BE 2 E] AR 53 i AH
KRKF EMMER, InEE LE EE IR BRAH I H 76 2255 8 T M 20 42 80 £ 2 A
MUBRIBTE AR 5 20 tHheE 90 AEQE B UE E 2 T BRI R ™™ B i B 1992 4ETF B3 SCHEAR K 0k
W, ZEBOE— R BTSE o R BUTE R B S50k 11 10km DASMRIMESRPE 75 BB M BEME W A8 PR I RIS . (HZETRE
AT 9 A At DR R 23 Bl SR Bt Xl TATS AR AR AR G R A A, AT S i e AT AP B WU 15 e Xl e AR
18 BUBUH )RR o

SR, B TR ILG SRR KM, HE 5 T BB b, A8 X i KA I R E B T BB AR A
KREHE, BN EAEVBLE Y WS 5, H B4 B e T X UAR Y ScE £ AR A VLS & W il
5E AT FEIRTE , TBT 784 Yy 4 ST AR A A s 58 1 K 240 22d ) FEFEMG Venerupis decussata Hi2ky 11
~36d")  FEXNFE M1 24 Dreissena polymorpha "1k 26477 | 7E 18 J& 25 Nassarius reticulates H1J3 2 ~3 N AP A
T, W5 A= W R p A DU TR BE B0 D 2 B i I PE RS A MU Wk B AR - B . Rt , A X R ] 1 35
Xif I K ORI LA BB R S8R N AR DLk BE AT 3 — 2B BEST , N SE IR A2 # 3 R A it b B DL vk B
A, AR R MR R A R B A ML R B Z A ARG R R o
4 g

A YRBFFER R 1] A 10 epe 2 SR AN R B R AP PR R A AT T A, MR B S5 ROk E , B U Ltk
Fh R WA A R B B O B A (R R R R AR TR T R AR A b BRI R TOKTE AT RER S
AR RIME , 75 S PE 70 BRI B A 85 S 2R MERT S U g i HLARRE B S, BRI 3E &1 o v E i A L
B 5 e A e T R AR AR AR, FEAE I RS b o0 AR M W AR RN LA T R 5 b, 2 2 TEIRA T %
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R R ISR A 2 J , 7K TR R WA rp A WL & BT AP M, SE BRI R U AT OL
AN BRARE e D i S AR SIS AR L
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