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Study on species of organotin in oysters and rock shells
along the Taiwan oyster mariculture areas
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Abstract

Sexual phenomena (male, female, imposex or

hermaphroditic) of rock shells (Thais clavigera)
and oysters (Crassostrea gigas), collected along
the Taiwan western oyster mariculture areas
during  the -summer (August 1999), autumn
(November 1999) and winter (January 2000),
were identified and then analyzed for the species
of butyltins [BTs: tributyl- (TBT), dibutyl- (DBT),
monobutyl- (MBT)] and phenyl-tins [PhTs:
triphenyl- (TPhT), diphenyl- (DPhT), mono-
phenyl- (MPhT)]. The results indicated that the
species of organotins varied with season, location
and the sexual of animals. For instance, among
1206 individuals of rock shell collected from the
Shiangsan, Lukang and Chiku sites, the
percentages of female were decreased from 47.7%,
32.7% and 66.4% in summer to 1.4%, 3.2% and
43.7% in winter while the degree of imposex of
female were increased from 36.9%, 40.0% and
16.4% in summer to 98.6%, 96.8% and 52.1% in
winter, respectively. Organotins (mainly TBT)
in imposex of female were generally higher than
those in normal female and male. High contents
of TBT with low values of TPhT were observed
in winter at Shiapgsan site.

For the oysters collected along the western
mariculture sites from August 1999 (summer) to
November 2000 (winter), no hermaphroditic
oyster was observed in summer. Among 895
oyster samples in autumn and winter, similar with
rock shells, higher organotins (especially TBT)
were found in hermaphroditic oysters than those
in female and male.  Linear relations between
TBT and DBT in different sexual (including
imposex on rock shells and hermaphroditic
oysters) of animals were significantly.

Key words: Organotin species, Mariculture sites,
Sex, Imposex/rock shell, Hermaphroditic/oyster.
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Table 1 Method detection limits (MDL) and recoveries of

standard reference material (SRM) spiked in Thais
clavigera (ng/g, dry weight) that extracted with 0.1g/L

tropolone-benzene solution.
Organotin| Back- | Spiked |Measured { Recovery IMDL
’ ground SRM (%) |(vg)
MBT | 214 189.1 184.3 | 87.6+5.1] 93

— DBT 25.4 207.6 | 2194 ]942+5.1 |11.5
TBT 153.5 | 2138 | 3148 | 85.769 ] 82
MPhT nd 1795 1416 | 789-6.1 |14.8
DPhT nd 1752 1532 | 87497191

TPAT 754 | 13806 1784 | 69.7-6.9 ]18.6

SRM: NIES No. 11{Fish (Leteolabrax japonicus Curier)
tissues], donated from the United Nations University

Table 2 Seasonal variation of sexuality (%) and degree of
imposex (%) of rock shells, Thais clavigera, collected
from the Shiangsan (SS), Lukang (LK) and Chiku (CK)
oyster mariculture areas in Taiwan in August 1999,
November 1999 and January 2000.

DATE| n 3 2 3 2 | D.Imposex

SS JAug. | 149 | 154 | 47.7| 369 43.7

Nov. { 90 | 189 |11.1] 70.0 86.3

Jan. 71 0 14 | 98.6 98.6

LK |Aug 55 1 273 | 32.7] 40.0 55.0

Nov. | 124 | 347 | 8.1 | 573 87.6

 lan. | 60 | 0 | 32] %8 | 98
CK |Aug. | 560 | 17.1 | 664 164 | 196

Nov. | 49 | 18.4 | 53.1] 28.6 350

Jan. 48 42 | 43.7] S2.1 54.3

Table 3 Average concentrations of organotins (ng/g, dry
weight) in rock shells, Thais clavigera, collected from the
Shaingsan (SS), Lukang (LK), Taihsi (TH) and Chiku
(CK) mariculture areas in August 1999, November 1999
and January 2000.

MBT| DBT | TBT | MPhT | DPhT | TPhT

SS8 9 nd | 224 | 174 | 163 | 582 | 69.0

[ 2201 413 | 147 nd 54.8 nd
SS113 nd | 352 | 145 | 313 nd nd
2 nd | 228 nd 16.4 nd nd

39 288 | 1393 ] 962 | 472 | nd nd

SS15 ¢275]1828]611.1 ]| nd nd nd

LK83 |245] 583 | 21.6 | 282 '] 12.7 | 41.1

¥ 268 | 412 | 89 nd 28.1 | 49.2

3¢ nd 94 | 26.8 nd nd nd

LK113 | nd | 226 | 18.7 | 396 nd nd

$ 138 558 | 30.1 | 368 | ND ND

% 3 28.5 11653 | 138.1 ] 32.1 | 159 | 50.9

LK13¢% | 364 | 197.7 ] 2625 | ND nd nd
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Table 3 Continued.. g - -
MBT | DBT | TBT | MPhT | DPhT | TPhT 2w
THI15 | nd | 154 | 234 | 228 | nd | nd En
Iy nd | 169 | nd | 316 | nd | nd §
$ ¢ nd 16.4 nd 89.5 nd nd oo ;
CK83 | nd | 141 | 95 | 169 | 139 | 7711 - :
3 nd 238 | 89 | 154 | 166 | nd §§ L
3% | nd | nd | 87 | 373 | 25 | £ |
113! nd nd nd | 224 | nd nd VT T A s
1 nd [ 187 | nd | 154 | nd | nd - S e -
s ¢ 94 | 300 9.1 nd 213 nd Fig.2 Relations between organotins (ng/g, dry weight) in
CK13 nd | 272 | 134 nd nd nd imposex versus male and female of Thais clavigera from
3% nd | 37.1 | 189 nd nd nd the western mariculture areas in Aug. 1999 to Jan. 2000.
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Fig. 3 The contents of organotins (ng/g, dry weight) in
oysters (C. gigas) from the western mariculture areas in
August 1999, November 1999 and January 2000.




