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1 (%)
Tab.1 Moidure contentsin various tissues of the two dolphins
Pancreas Somech Mugle Liver Kidney Lung Heart Intestine Bran in
XM20040430 81.4 78.9 74.4 70.8 77.1 78.1 76.2 78.5 64.7 58.9
XM20040429 74. 4 79.2 7.7 74.2 81.2 81.7 74.4 83.5 / /
0.1g , Zn
(Teflon) ( SANAI ) 1.5m ,
HNO; ( ), , )
6h (120w) 3
7mn, Milli-Q 25mL : (Fe)
ZnCu Pb Cd Hg HNOs/ H, S0,
: 0.1g , 51 HNO; Cu (101 ) gy [
Ink  HSOs , 3h, Zn Cu
Milli-Q 25k As HNOs/ ( 2040 g/ g 3—
HAO, 0.1 , b5nL HNO; 3Wg g ,
Ik HAO, , : ( 2,
Milli-Q 25nL 3) XM20040430 Zn Cu XM20040429
Hg As (MHS20 Cu ( ) 50.6 3.49
) Perkin- Bmer PE3030 13.4dg, ; Zn
Cu n Varian Pec- (11419 9 : ,
trAA-220 Cd P
Varian SoectrAA-220Z XM20040429 Zn Cu
XM20040430 Parons (1999) ( Neophacae
(@BWO08571) , Hg As Cu Zn Pb Cd na phocaenoi des) Cu -
85 % —110 % Beck ( Tursiops truncatus)
Cu [14] Honda [15]
2 (Stenella coeruleoalba) Cu Zn
2.1 , 1 ,
XM20040430 , , Zn Cu
Zn , Cu )
2 XM20040430 bdg )
Tab.2 Trace demert contentsin various tissues of colphin XM20040430 (U ¢/ g dry weight)
Musdle Liver Heart Somech Integtine Kidney Lung Pancreas Bran in
Zn 75.1 173 118 74.7 101 87.2 54.9 9.0 316 500
Qu 3.48 11.9 13.9 8.28 9.80 2.3 8.04 5.72 13.3 1.93
Fb 1.58 8.19 1.76 172 5.72 6.66 13.0 0.31 1.86 1.46
Hy 8.25 255 5.18 4.09 2.60 26.9 4.54 42.3 13.8 6.08
od 0.03 0.44 0.10 0.06 0.39 2.82 1.42 0.04 0.05 0.05
As 1.06 1.03 115 0.51 2.13 0.77 0.82 0.86 1.19 1.08
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3 XM20040429 bgg )
Tab.3 Trace dement contents in various tissues of dolphin XM20040429 (U ¢/ g dry weight)
Mustle Liver Heart Somech Integtine Kidney Lung Pancreas
n 50.0 448 68.8 101 127 107 83.8 126
Cu 4.28 52.0 6.49 21.8 7.87 21.7 12.3 6.76
Po 2.21 3.23 1.02 1.42 4.21 1.11 4.51 0.66
Hg 0.57 0.84 0.39 0.57 0.42 0. 66 0.14 0.20
Cd 0.08 0.06 0.03 0.05 0.09 0.09 0.04 0.03
As 1.44 0.52 2.33 2.82 3.33 1.34 1.0 0.89
XM20040430 Zn (7151 ,
, XM20040429 Cd
[16] XM20040430 , cd
Hg XM20040430  Cd
Hg ,
[ o] XM20040429 Fiie 12
(2,9 Hg o 20gg :
Hg [15,18,19] [15,19] (
, XM20040429 0.131g/g 0.0219/9) , Cd
, Hg XM20040430 Cd (metdlothionein ,MT)
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Hg [5,6,8,9,18,20 21] ' Po ,
Hg Hg S
, DNs(1999) Pb
Hg , Hg [7]
: Hg Hg sl :
10 %, Hg , XM20040429 Pb XM20040430
o] Hg o Po  XM20040429
Hg ., XM20040430
[8] PO [17,25]
’ [22] Po
S , S Po
Hg 11 [8.201 Pb
HogS , As ,
Hg 100 —40Q ¢/ g [10] (6] Kumota %!
[23] Hg ( As
74.541g/ g 0.22 ¢/ g) , Hg As Parons' !
As 11 20
Hg * , ,
As Kub-
cd , ota ¥ 16
(226 ) , As
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18pgg, 178 1.74dg ) (BT
(20pgg ) Yang ),
GB1lugg ) XM 20040430 XM20040429 Zn (116 ¢/ 9)
(Loygg ) XM20040429 (0.521 ¢/ g ) ( 249
, n : , 10275,
2.2 53 —234; ,68—81; ,101—276; ,54—152;
2.2.1 , 7 —500; ,74—232; ,50—1981g/ g
4 19 HK2 HK4 HK5 Zn : 952 724 6.4—
( 7.17 18.6 17.5d g ) HR2 15.2; ,6.3-31; ,6—423; ,0.08—2.25;
HK4 HK7 HK9 Qu ( 028232 g8-2:  17-2Mgg
4 bgg )
Tab.4 Trace dement concentration in various tissue or organs of  Sousa chinersis in literatures (U g/ g dry weight)
/ Trace dement
Indvidud Sanpling Sarpling Age S Body lengh  Body weight  Orgary tissue Reference
time dte (y) (cm) (kg) Zn Cu Hg cd Pb As
) 1997 20 a 237 230 8.1 513 508 004 08 /[ [5],[12]
s7 1997 30 9 243 / 80.1 19.6 8.08 0.060 169 / [5].[12]

40.5 0.73 1.5 0029 075 /
S10 1998 9 g 225 / 107 49 4 0039 11 [/ [5].,[12]
() 2715 309 212 011 172 |/
(2 20 273 257 01 172 |/
el 1997 a 111 12.5 198 368 / 0074 068 [/ [5],[12]
8.4 974 0231 03 26 [
s 1997 e 113 17.4 721 614 0068 012 0.8 / [5],[12]
%5 / 16 013 107 /
8 1998 9 108 / 50.7 246 0.205 0.02 0.5 [/ [5],[12]
7.00 0.09 0.117 0.006 0.15 /
110 6.36 0.242 0.042 23 /
el 1998 ’ 112 18 56.7 172 0.54 0013 0.8 [/ [5],[12]
204 306 0.552 0.03% 201 /
9.7 196 0.558 0.02 269 /
11 152 0558 0.04 109 /
si1 1998 ° 115 15.5 5.8 1.99 0.312 0.014 0.5 [/ [5],[12]
BH 2001 15 9 192 45 181 136 7.0 11 072 / [11]
152 602 612 1.6 08 /
168 26 239 1.6 0.8 /
178 134 182 291 093 /
232 208 123 572 072 |
216 806 173 432 264 |
625 512 111 018 06 /
22 225 423 012 092 |/
HK1L 1994 1 g 144 / 9.7 151 <0.89 <0.89 <0.89 <0.89 [7]

102 23.6 <09 091 <09 <09
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/ Trace element
Indvidud Sapling Snpling Age Sex Body length  Body weight  Orgar/ tissue Reference
time dte (y) (cm) (kg) Zn Cu Hg cd Po As
HK2 1995 6 d 205 / 24.1 093 <0.9 <09 464 <09 [7]
234 9.55 <0.87 <0.87 <0.87 7.81
HK3 1995 2.5 J 189 / 243 23.6 <0.7 <0.7 859 215 [7]
121 14.6 <09 1.8 <09 547
HK4 1993 1 / 140 / 625 7.81 <09 <09 174 <09 [7]
735 11.8 <0.8 253 422 507
HK5 1994 / d > 250 / 58.8 30.6 906 23.2 6.62 0.83 [7]
7.4 11.6 3.8 841 097 6.77
HK6 1994 / B 211 / 121 11.6 <0.36 <0.36 <0.36 <0.36 [7]
HK7 1995 11 d 247 / 70.8 598 <09 <09 6.98 <0.9 [7]
53.4 7.03 <0.7 0.7 1.41 10.5
HK3 1995 14 d 234 / 783 141 <0.78 <0.78 3.13 9.39 [7]
5.8 9.8 <0.76 1.51 7.57 121
HK9 1995 <1l J 101.5 / 74.9 5.8 <0.65 <0.65 7.8 <0.65 [7]
HK10 1995 17 + 9 255 / 79.3 13.4 552 0.8 <08 129 [7]
646 101 <09 505 131 <0.9
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( 2, 3 4 S7 S10 cd 3
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BIOACCUM WL ATION OF TRACE EL EMENTS IN TWO INDO-PACIFIC HUMPBACK
DOL PHINS ( SOUSA CHINENSIS) FROM XIAMEN COASTAL WATER

BIAN XueSen™?, RAN ChunrLi'?, GONG Xiao-Qing®, YU Rui-Peng®, LIU Hong-Bo' and YANGJian'
(1. Wuxi Fisheries Cdllege, Nanjing Agriculture University, Wuxi  214081;2. Key Laboratory  Ecoogical Environment and Resources
d Inland Fisheries, Freshwater Fsheries Research Center, Chinese Academy o Fishery Sciences, Wuxi 214081
3. Teting & Analysis Center, Southern Yangtze University, Wuxi  214036)

Abstract :The concertrations of zinc (Zn) , copper (Cu) , lead (Pb) , mercury (Hg) , cadmium (Cd) and arsenic (As) were
determined by usng various tissue or organs (e. g. liver , pancrea, somach, kidney , intesine, lung, muscle, heart , skin and
brain) of two Indo- Pacific hurmpback dolphins ( Sousa chinensis) found dead in coastal water near Xiamen harbor in April , 2004.

In generd , esentid dements Zn and Cu were accumulated a a higher concentration than toxic eements Pb, Hg, Cd and Asin
nog tissues or organs of both dolphins. In animal XM20040430 particularly higher concentrationsof zn, Hg, Pb and Cd were
observed in the skin (50Qu ¢/ g dry weight) , liver (25%1 ¢/ g dry weight) , lung (13. QM ¢/ g dry weight) , and kidney (2.8219/ g
dry weight) , respectively. In contrag , those of tissular Cu and As level were similar. In animal XM20040430 only hepatic Zn
(4481 ¢/ g dry weignt) and Cu (52.Qu ¢/ g dry weight) concentrations were much higher than those in any other tissue or organ.
Although the concentrations of trace dements in two dolphins seemed ot to cause acute toxicity , posshility of chronic impact
canmot be dimnated astoxic Pb, Hg, Cd and As were detected evidently and hepatic Zn in the liver of animd XM20040429
showed an abrormelly high leve . 1t is notable that the contamination by Hg, Pb and Cd in Xiamen water has not been reduced
in recent years based on conparion o our resultswith the accumulation levelsin S. chinensis of the previous literatures. Hfec-
tive toxic eement pollution control drategies are necessary for future conservation of the endangered animals like S. chinensis
and fishery goecies dong Xiamen coagd water. In addition, As pollution in marine mammas of China requires further sudy.

Key words: Indo-pacific hunpback dolphins; Xiamen coada weter; Qopper; Zinc; Lead; Cadmium; Arsenic; Mercury;
Bioaccumul etion



