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Distribution and Effect on Organisms of Butyltin Compounds
Inside Songsan Harbor of Cheju Island

Sang-Kyu Kam, Lee-Sun An, Byung-Churl Ko, Eun-ll Cho and Ki-Ho Lee
Dept of Environmental Engineering, Cheju National University, Cheju 690-756, Korea
(Manuscript received 18 April 2000)

Butyltin compounds (BTs) in seawater, sediments and organisms (Thais clavigera, Liolophura japonica and
Cellana nigrolineata), were quantitatively determined to evaluate their distribution inside Songsan Harbor of
Cheju Island. In addition, imposex in 7. clavigera was used to assess the effect on organisms of BTs. Analysis
of the samples collected in seawater, sediments (March, June and August) and organisms (May, July and
August) in 1998, confirmed the contamination of BTs in the aquatic environment inside Songsan Harbor. The
main BTs species in seawater and sediments was monobutyltin (MBT), tributyltin (TBT), respectively,
irrespective of survey time. In organisms, TBT and dibutyltin (DBT) were detected in similar concentrations for
T. clavigera and L. japonica, but for C. nigrolineata, DBT concentration was the highest. TBT, the most toxic to
aquatic organisms among BTs, was found at concentrations which were sufficient to have a serious effect on the
sensitive organisms upon chronic exposure. The relatively high correlations (r>0.83) between BTs indicated that
DBT and MBT were mainly degraded from TBT based on antifouling paint and their sources were negligible.
The sedimentary organic matters did not have influence on the distribution of BTs in marine environment, and
lipid content in 7. clavigera did not show a correlation with TBT concentrations. The rate of occurrence of
imposex in T\ clavigera was 100 %, and the relative penis length index (RPLI) and the relative penis size index
(RPSI) which represent the degree of imposex were 79.7 %, 58.1 %, respectively. Measurement of imposex in T.
clavigera was expected to be a very helpful tool for preliminary survey of BTs prior to trace analysis of BTs.

Key words : tributyltin, monobutyltin, dibutyltin, seawater, sediment, organism, imposex, Songsan Harbor
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Table 1. GC condition for analysis of butyltin compounds
He (99.9999 %)

100 cm*min for air

170 cm®/min for H,

Carrier gas

Detecter flow rate

Injection Volume 2 b
Injection mode splitless
Column head pressure 25 psi
Injecter temp. 225 C
Detector temp. 250 T
Oven temp.
Initial temp. 50 C
Initial time 3 min
Ramp Rate 30 C/min
Final temp. 200 C
Final time 5 min
Ramp Rate 40 C/min
Bake-out temp. 240 T
Bake-out time 15 min

Table 2. Detection limits of butyltin compounds for
each of the seawater, sediment and organism
(T. clavigera) samples

Detection limit

S ) -
ample TBT” DBT’ MBT”
Seawater (ng Sn/ ¢ ) 0.1 0.1 0.4
Sediment (ng Sn/g.dry wt.) 05 05 1.0

T. clavigera (ng Sn/g.dry wt.) 05 05 1.0
1) tributyltin 2) dibutyltin 3) monobutyltin
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Fig. 2. Concentrations of butyltin compounds in seawater.
TBT, tributyltin, DBT, dibutyltiny MBT, mono-
butyltin.
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Fig. 3. Each mean concentration ratio of tributyltin
(TBT), dibutyltin (DBT) and monobutyltin
(MBT) to total butyltin compounds (sum of
TBT, DBT and MBT) in seawater.
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T 089)2F MY & ABAALE BYd. o9 72
e 4#A4E DBTS MBT7F TBTS EsfiEzy
B 7]eld A& AAbsts, TBTY Edo)gd o&
DBTS MBT #¥S FAEHE Aoz Agd =
3 & BTs¢ TBTZHY A##A (Fig. )8 Fard 3,
6, 8¢ 717} 098 093, 0975 w9 & ATBAAE Y
At EA=1

Table 3. Correlation coefficients between butyltin
compounds in seawater

March June August
TBT DBT MBT TBT DBT MBT TBT DBT MBT
TBT" 091 094 092 08 092 088
DBTY 091 090 092 093 092 083
MBT" 094 090 08 093 088 083

1) tributyltin 2) dibutyltin 3) monobutyltin
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Fig. 4. Relationships between total butyltin compounds
and tributyltin (TBT) concentrations in sea-
water.
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Fig. 5. Concentrations of butyltin compounds in
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Fig. 6. Each mean concentration ratio of tributyltin
(TBT), dibutyltin (DBT) and monobutyltin
(MBT) to total butyltin compounds (sum of

TBT, DBT and MBT) in sediments.
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Fig. 7. Relationships between total butyltin compounds
and tributyltin (TBT) concentrations in sediments.
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Fig. 9. Concentrations of butyltin compounds in
organisms. TBT, tributyltin; DBT, dibutyltin;
MBT, monobutyltin.
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Fig. 10. Each mean concentration ratio of tributyltin
(TBT), dibutyltin (DBT) and monobutyltin
(MBT) to total butyltin compounds (sum of
TBT, DBT and MBT) in organisms.
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Table 4. Biological concentration factor (BTogaism/BTscawater)
of butyltin compounds in organisms

T. clavigera L. japonica C. nigrolineata

TBT” 46,090 35,430 62,830
DBT? 49,510 38,540 97,800
MBT? 6,030 10,270 16,710

1) tributyltin 2) dibutyltin 3) monobutyltin

333. 4B5E% A4GFte B
YEEY SHogEdse Add T 5t 43 o
2ol BEBF0] dojuth Wb HBAY 5339
#do] e Aoz AnFE ALYF (ipid e 533
o olAT W4y Fo TBTHEse 4u4e AER

ATE Fig. 119 Yehidth 2godA e o) s
% TBT k¢ AZgFoes JBHE HolA gt
ol WY 2 YR SurugaWVoM 9 AEE] 27
#F3% TBT F=949 BANE 4849 ve Ax
o} fAbEY S ETRA A EFe 7‘]’2?}&4 TBT+ %=
so) BAE B ABA (= 078)2 tEdE 2Hg
Hongxia & )°] Tilapia®l tigh AW 718¥ 55 =S
"A}?‘L 2l Aol =2 JNBUFE AZ7F =%
v BagE &olE vehddoh

-

[l

300

250

200 |

TBT concentration
(ng/g)

100 P

50 §

-

20

e

30

40 50

Lipid content {mg/g)

. 11. Relationship between lipid content and tri-
butyltin (TBT) concentrations in 7, clavigera.

=)

o) Al 5 (log Kow)t 33 &
W K@ E o Awo)4
itk 2ev “111 o) A
=5 TBTY AES5ZASE AEd we ga &
AR oF FA o)A ?‘ﬂ“&ﬂ e zZtena o
Ak = TBTe YBEZo] vd Ste-8 2
F Aee veyn, A2

T

o]-‘;—

A
iAol oAt g

292

;‘;_}.1 ]

g4-0] 7 &

W oe g3 2%, AAUA 2 g e
Heage] m 840l o 2olz ARHT

34 JX A2

NBERe RERAN e AEMAE BT
ZZRE ¥3HE 4715450889 oHUAEE Wy

IO G gon WY A5 Ny 29 2
HE o}F A F 3 k'Y 596 AYY AA B
o) oA 220 UeeE gaor AFAs w0
# 22k Wy Hdolg: EAste YxMre] ALE
YeldlE 21 EQ RPLI [relative penis length index,
(female length/male length)x100) ¢ RPSI [relative
penis size index, (female length*/male length®) X 100)2
AZE ABRE Table 591 vetuidich EolA & 4 ¢l
© ukel o] digEly] YX NS THEL 100%9 o,
dEAA AT E vehll= RPLISH RPSIE 2HzF 79.7%,
58.1%%2 A vebstth Gibbs o ¢dH RPSIZF 30
%Y W A4 ge] o **2‘6}04 & (vulva)g o} vl
g9, 50%)4d W FEF (oviduc) o] A 3
o] AT XM 29 U}?]“ﬂ* aAd s $#AR (vas
deferance)o] A4Sl G- oW £99 ¢Re o
A Bgn nasgen” dxM gFEnF o
29 Nucella lapillus®l AIH2E A58 An RPSI
@o] 400] d& AL, =3 sl+F9 TBTE %7t 10ng/ ¢
o] e Aol gl dA9 we dial, i @
2ol AlEEE AE Bugen, seFe TBTEE}
100ng/ ¢ ©139d woie %3 A% NAA sperm-
gland’} §4517 vtz Rosao” 2ey Horguchi
F%) oty digele R o] 29zl WaA
(veliger: FAAZ)7E lol, A3 AAE ZAw e
U g Ao Busty gl

ﬂ4° r.Q.

’v

Table 5. Occurrence and degree of imposex in 7.
clavigera in May, 1998

Mean Mean penis
Sex ratio  shell  length (mm) O:lpsz’ze RPLI RPSI
(mif)  length — . oo %) (%)
(mm)  Male Female (%)
N4 A9 984 T84 100 79T 506
4.2 &
AFE g F Aure Zlo] vIMe AJiauel 3
T, §4E, AEA (dFy, L5, 29 TBT,

DBT, MBT % BTse X9} HEHo] vx= Gasl
YEAHA R E ZAR Ao oe3 2o
AAtahdlel M BTst: B8 A FoA AFEHUL, o]
FEe U d¢ NG9} nug & $+58 Byt
Aol el BTse FAMAZIY wigt 55 237 &
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