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EVAL UATION ON THE HEAVY METAL CONTENTS IN BENTHIC GASTROPODS
FROM MARINE AREA NEAR DANG GANG IS ANDS

FANG Zhan - giang
(Qllege o Life Sience, Suth China Normal Universty , Quangzhou 510631, China)

Absract : Goncentrations of heavy metal s were determined in 17 gecies of benthic gastropods
oollected from the marine area near Dang Gang Idandsof Pearl River eduary. The resultsindi-
cate that Cu, Zn, Pb, Ni and Sh concentrationsin 17 geciesof gagropods are within the local
regulatory limitsof Hong Kong (PHMSO) and Quangdong Province (MOPAS) . However , 7
and 12 ecies o gastropod exceed the PHMSO levdsof Cd (2 g/g) and O (1M g/ Q) re

ectively , while only 3 and 5 gecies of gadropods exceed the MOPAS levels of Cd (5.5
Mg/g and O (5.5M ¢/ g) repectively; 4 Pecies o gagropods exceed the PHMSO levels of
D (1M g/ g). God corrdation was observed for metal concentrations in oft tissues with the
whole body weight of gastropods, except Ni and . Small gastropods (whole body weight bar

d9) has higher Cu and Zn levels than what of larger ones. However , larger individuals have
high levesdof Cd, Pb, Cr and Sb concentrations. Heavy metd concentrations of different tis
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sues in gagropods are A dgnificantly different ( P<0.01) . In generd , kidney or liver tis
sue have the highest proportion of metal contents (20 % - 76 %) as conpared with other tissue
parts (gpnad , gll , and food) , except for Cu, which shows the highest leve in gl tissues.
Znc, Pb, Ni, S and Sh concentrations in the tissues generally decrease in the relative order
asfollows: liver > kidney > gonad > gll >food , while poinous metals such as Cd and Cr
concentrations in the tissues generaly decrease in the relative order asfollows: kidney > liver
> gpnad > gll >food.
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1 4 ’
1 199 12 2000 1

I ( )/ mm  m( )/ g
Architectonicidae Architectonica maxima 133 32-41 7-1
Strombus |uhuanus 137 74- 85 40- 63
Naticidae Neverita didyma 206 25- 50 10- 42
Pdynices mammata 228 21- 48 8- 40
Pdynices macrastoma 220 25- 61 9- 40
Cassdee Phalium bisulcatum 242 35-55 6-25
Cymetii dae Distorsio reticulata 157 55- 95 48 - 49
Burddae Bursa rane 432 61- 95 24 - 52
Tonnidae Tonna dearium 129 86- 110 72- 84
Tonna sulcosa 130 85- 105 70- 134
Tonna magnifica 76 93- 125 63- 176
FHcidee Ficus ficus 244 134 - 153 70- 251
Muricidae Rapana bezoar 128 37- 45 132 - 156
Murex trapa 125 75- 103 8-11
Buccindae Babylonia lutosa 87 65- 93 38- 85
Gl eodidae Hemif usus ternatanus 13 163 - 212 129- 732
Val utidae Cymbium meo 3 205 1512
1.3
Allen et d? : CdCuzn POoNi O S
T . 95 % ,  Sudent’ st - test ,
1.4
, . CdCuzn PONi O S
86 % ( 2,
2 (Sandard Oyser Tissue 1566a) (w( YIMggh)) ( %)
(&) (Cu (zn) (Po) (Ni) (@) () ()
4.15+0.38 66.30+4.30 830+57 0.37£0.01 2.25+0.44 1.43£0.46 NCV NCOV
3.94+£0.13 60.88+1.21 807.8+14.9 0.31+0.14 2.09+0.20 1.43x0.25 0.03 8.10
94.85+3.1 91.73+1.73 96.98+1.80 83.2+18.4 92.97+8.63 100.3+17.2 — —
NCV :
2
2.1
17 3.
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3 (w( YMggh))

(cd (Qv (Zn) (R @ (N) (D) (1)
1.1140.23 251+0.08 746+7.2 1.00+0.11 0.81+0.06 0.20+0.03 0.09+0.00 3.33%0.05
0.37£0.02 1.72+0.11 16.9+0.9 0.68+0.17 1549+0.6~ 835070 1.3%+0.6"  26.1+3.98
1.1540.06 15.9+0.76  18.0+0.23 0.20+0.11 0.82+0.18 1.43+0.10 0.09+0.01 5.13+0.3L
2.58+0.70" 11.24+1.4  46.90+30  0.43+0.00 191+0.37" 1.81#0.21 0.11+0.04 4.65+0.31
5.66+0.9" 10.85+2.6  18.09+0.7 0.08+0.00 1.74+0.53" 1.38%0.19 0.14+0.03 3.28+0.27
0.20+0.03 1.76+0.30 R.77+3.4 0.62+0.2 211+0.28" 0.70+0.38 0.58+0.21 6.8+2.45
3.00+0.16 " 46.71+8.7 127.77+4 0.19+0.06 1.18+0.16" 2.53+0.12 2.1+1.283" 17.2+3.7
1.59+0.13 7.4+0.29 121.9+13 1.47+0.2 7.8+2.47° 6.98+1.11 0.14%0.06 5.38+1.51
0.4140.06 1.24+0.10 13.28%#0.2 0.29#0.10 57+0.16  4.78+1.67 0.13+0.09 7.64+0.51
0.35+0.06 0.31+0.04 14.46+15 0.14+0.66 2.27+0.60° 1.87+0.43 0.28+0.06 8.65+1.3%
0.2440.001 1.26+0.11 11.79#0.2 1.9%+0.24 13.28+0.9° 7.78+0.4 0.2+0.02 11.2+2.59
0.7940.06 2.16+0.17 76.26+5.7 0.61+0.79 1.98+0.75 181+0.35 1.20+0.2" 48.6+21.3
B5.%+13"° .51+ 51.39+7.0 0.2+0.14 265+0.39" 1.76+0.69 0.74+0.21 43.1+14.6
374+0.00° 5.8+1.4 21.24+30 0.3B+x0.2 512+020° 406+0.29 0.26+0.00 }H.2+12.1
5.2+1.77" 67.R+17 #.70+25 1.11+0.2 0.60+0.14 0.49+0.24 167+0.7" 36.8+8.45
3.97+1.247 11.31+2.2  27.78+1.9 0.87+0.79 0.77+0.01 0.97+0.03 0.51+0.13 2.3%+1.14
1.00+0.14 17.57+1.0 45.73+27  1.0+0.2 0.75+0.06 0.74+0.11 0.02+0.01 34.9+11.8

n , 120udg
, Cu 45p 9/ g Cu 2n
2ugd g 13 Pb S , 1ugdag C
Ni 3.8ug/g 2.8dgg, ™ 15p g/ g. ,
_ [3]
el : cd 3.97ud g. ,
2t 61,
2.2
5 4,
4 ’ (w( YMggh))
(Cd) (Cu) (zn) (Po) (o) (Ni) () ()
A 1.17+0.23 7.59+1.03 136+26.1 0.96+0.23 2.39+0.6 15.21+2.650.09+0.03 6.84+1.65
B 1.37+0.18 7.44+0.30 122+13.2 1.09+0.18 2.47+0.5013.40+1.240.13+0.02 6.35+0.58
C 1.53+0.15 6.62+1.02 114.5+22 1.28+0.21 5.18+1.1715.64+1.230.14+0.05 5.38+1.51
D 1.61+0.13 5.79+0.66 107+3.16 1.47+0.32 7.88+2.47 6.93+1.110.17+0.04 7.36+0.59
E 1.81+0.14 5.55+0.76 103+6.29 1.66+26.1 7.91+1.30 7.66+2.530.19+0.05 6.34+1.24

":n=30;A:20- 2509;B:26-309g; C:31-39¢9;D:3-40¢9; E: 41-45¢g
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’ Oj H) Q % y

( r 0.9837 0.9955 0.905 9 0.9730) . Ni S
, Cu 2n
( r 0.9531 0.9550).
(71
2.3
CACUZn P ON DI O 5.
5 (w( ) @Mgg?h)

(Cd) (cu) (zn) (Po) () (Ni) () ()
0.13+0.02 4.28+0.23 130+0.11 0.19+0.03 0.88+0.25 1.26+0.41 0.01+0.01 0.54+0.12
11.26+0.34 21.6+0.78 539.8+9.2 3.51+0.62 1.04+0.02 38.0+1.87 1.45+0.32 15.3+3.69
1.54+0.07 8.55+0.48 42.6+1.51 1.42+0.65 2.16+0.33 2.85+0.22 0.35+0.02 3.49+0.56
1.49+0.04 22.47+1.9 18.9+0.67 1.16+0.12 1.41+0.06 2.45+0.40 0.08+0.02 0.89+0.24
19.57+0.5 14.26+0.4 94.7+2.19 2.39+0.40 1.80+0.09 5.73+0.13 1.37+0.45 13.7+3.78

, Zn CUu>Cr Ni>Cd> Pb SD(P<0.01).
, CUZn PN S D : > >
> > (P<0.01); Cd Cr : > > > > (P<0.01).Cu
n ) )
Cd C , ,
2.4
, 6
“ (w( ) Mg gh))
(PHMSO) ",
Antimony (So) 1.00° —
) Arsenic(as As0;s) 10.00 10.00
(MOPAS) Cadn.um(Cd) 2.00 5.50*
(o Chromium(Cr) 1. 00° 5.50
' Lead(Ph) 6.00" 10.00 "
Mercury (Hg) 0.50 0.30
Tin() 230.00" —
, . Nicke (Ni) — 15.50
: (17 )
Cu Zn Pb Ni T
80
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PHMSO MOPAS . 7 Cd PHVISO
(2.00vng 9 , , Cd 1-1.5
cd 15.34ug/ g, 6.5 , 3 cd MOPAS
(5.50u g/ Qg , 18 %. 12 O PHVISO (L.oopg g ,
Cr )
612 14 ; 5 PHVISO (5.50ug/g. 4
D PHMSO (1.00ug Q) ,
( 3. ( ) 14
(] 3 CdPONE O S
, 60 % cd O , 40% DL O ,
o D ( 4 3
, , 3
Ao D , , ,
. PHMSO Ni ,
MOPAS , Ni 15pgg( ) ) )
Ni . Cu Zn ,
, Cu n 70.0 1000ug/g( ),
, Cu Zn
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