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Tab. 1 Distribution of Cd in organisms from investigation stations in Pearl River estuary

species sam:)llr:ed b fem . 9 . /(mg-kg™) /(mg-kg™)
number ody length weight food habit content range average content
Lateolabrax japonicus 4 20-30 300-500 carnivorous  0.0924-0.2518 0.14
Sparus latus Houttuyn 2 20-26 317-448 carnivorous  0.1944-0.2172 0.20
Anguilla marmorata Quoy et Gaimard 3 40-80 45-420 carnivorous  0.1509-0.2011 0.17
Coilia grayi Richardson 5 11-16 8-15 carnivorous  0.2551-0.3275 0.28
Arius sinensis 3 14-24 49-141 carnivorous  0.2336-0.2790 0.26
Collichthys lucidu 4 11-14 24-32 carnivorous  0.2062-0.2192 0.21
Megalobrama hoffmanni Herre et Mvers 4 27-29 410-552 omnivorous  0.1563-0.2378 0.19
fi&s Clupanodon thrissa 7 15-19 53-91 omnivorous  0.1648-0.3176 0.23
Cyprinus carpio 3 17-24 116-290 omnivorous  0.1401-0.1651 0.15
Squaliobarbus curriculus 5 19-28 60-323 omnivorous  0.1625-0.2566 0.20
Mugil cephalus Linnaeus 5 18-21 80-130 omnivorous  0.1786-0.2523 0.22
shrimps 15 — — — 0.3745-0.5272 0.43
Cd ; :
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Tab.2 Comparison of Cd content in surface sediment between Pearl River estuary and other river estuaries at home and

abroad
I(mg-kg™)
estuary name content of Cd reference

Tamaki estuary 0.14 [14]

Tunisia Gabes bay 0.68 [5]

Ria de Vigo estuary 3.03 [15]

Cochin estuary 14.94 [16]

Thames estuary 1.30 [17]

Yangtze estuary 0.17 [18]

Yellow River estuary 1.31 [19]

Yalu River estuary 0.24 [20]

(1989 ) Pearl River estuary (1989) 0.21 [21]

(1997 ) Pearl River estuary (1997) 0.34 [22]

(2002 ) Pearl River estuary (2002) 0.82 [13]
(2008 ) Pearl River estuary (2008) 6.97 the survey

*3 WIOTERNYE. TREFEKEELXRRRZLNBARILR

Tab. 3 Cd content in fish and crustacean with different feeding habits, living water layers in Pearl River estuary

species

carnivorous
feeding habits omnivorous
fish pelagic
middle and lower

living water layer
bottom

shrimp
crustaceans

I(mg-kg™) I(mg-kg™)
average content national standard times of the standards
0.212 1.12
0.1
0.201 1.01
0.208 1.08
0.214 0.1 114
0.193 0.93
0.430 0.5 0




634 18
3.3.3 EEPE$
Cd 4 , 1988 [1] Fisher N S, Boh M, Teyssi J L. Accumulation and toxicity of
Cd , Cd 2.4x107 mg/kg, Cd, Zn, Ag, and Hg in four marine phytoplankters[J]. Mar
2000 , Cd 0.03mg/kg, Ecol Prog Ser, 1984, 18: 201-213.
2000 Cd [2] Gagnaire B, Thomas-Guyon H, Renault T. In vitro effects of
’ cadmium and mercury on Pacific oyster, Crassostrea gigas
cd 2000 Y on T oS 9
(Thunberg), haemocytes[J]. Fish Shellfish Immunol, 2004,
6 9

x4 HIOTEMNBPEYMAKRESE
Tab. 4 Concentration of Cd in organisms in different pe-
riods in Pearl River estuary

(mg-kg™)

year species content of Cd reference
fish 2.4x10™
1988 . [25]
shrimp —
fish 0.03
2000 . [24]
shrimp 0.04
fish 0.21
2008 )
shrimp 0.43 the survey
4
@ Cd
2 5 11 8 2 Cd
5 8 11 (P<0.05)
(GB3097—1997) 2008
2 Cd : :
(GB18668—
2002) , 8 Cd
Cd L 1
(3) Cd 0.14 0.43 mg/kg,
; Cd
(P>0.05) Cd
, 2000 1988 , 2000

Cd

B3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

16(4): 501-512.

: Cd [

, 2005, 25(5): 110-112

[J] , 2007, 26(8): 465-470

Burger J. Assessment and management of risk to wildlife
from cadmium[J]. Sci Total Environ, 2008, 389: 37-45.
Bargoumi S, Messaoudi |. Cadmium bioaccumulation in
three benthic fish species, Salaria basilisca, Zosterisessor
ophiocephalus and Solea vulgaris collected from the Gulf of
Gabes in Tunisia[J]. J Environ Sci, 2009, 21: 980-984.

1] , 2004, 26(5): 63-73
] , 2005, 26(2): 195-199
I
] ,1982 , 13(1): 19-25
M| ,

1988, 10(2) : 204-211

Cundy L. Heavy metal contamination and mixing processes
in sediments from the Humber Estuary, Eastern England[J].
Estuary Coastal Shelf Sci, 2001, 53: 619-636.

]
[J] , 1982, 13(6): 523-529
[9] , 2004, 17(4): 5-10
Abrahim G M S, Parker R J, Nichol S L. Distribution and

assessment of sediment toxicity in Tamaki Estuary, Auckland,
New Zealand [J]. Environ Geol, 2007, 52: 1315-1323.

Rubio B, Nombela M A,Vilas F. Geochemistry of major and
trace elements in sediments fo the Ria de Bigo (NW Spain):
an assessment of metal pollution[J]. Mar Poll Bull, 2000,
40(11): 968-780.

Balachandran K K, Lalu-Raj C M, Nair M, et al. Heavy
metal accumulation in a flow restrited, tropical estuary[J].



3 : 635

Estuary Coastal Shelf Sci, 2005, 65: 361-370. [21]
[17] Attrill M J, Thomas R M. Heavy metal concentrations in [J] , 1989, 8(1): 36-43
sediment from the Thames estuary, UK[J]. Mar Poll Bull, [22] ,
1995, 30(11): 742-744. [1. , 2002, 21(3):
[18] , , , 34-38
[ , 2008, 28(5): 2191~ [23] , . GB/
2198 2733-2005 [S] :
[19] : : : , 2005
[ ,2007 ( ):59-74 [24] , , ,
[20] , , , N , 2002, 9(2): 172-176
[J]. , 2008, [25] , ,
37(5): 430-438 [ , 1990, 9(2): 32-38

Seasonal characteristics of cadmium content and distribution in Pearl
River estuary
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Abstract: Seasonal characteristics of cadmium were studied in the Pearl River estuary from February to November,
2008, including distribution of cadmium in water bodies, sediments and aquatic animals. For water samples, 1L
water was collected from 0.5 m below surface and fixed with 2 mL hydrogen nitrate. For sediment samples, the
surface bottom mud was collected with grabtype sediment sampler and saved in sealed bag. For organism samples,
we just selected muscle of the fish and shrimp and saved different species in its own sealed bag. The above sam-
pling processes were all in accordance with The Specification for Marine Monitoring. The water samples were
processed with resolution method according to National Standard (GB/T 7457-87) and the sediment samples were
also processed with resolution method according to National Standard (GB/T 17137-40 1997). The mud was
treated in the following sequence: cleared off sundries, air-dried, and grinded. The homogenate of organism mus-
cle was processed according to National Standard (GB/T5009-2003). All the processed samples were detected with
flame atomic absorption spectrophotometer (Varian SpectrAA 400). Our results indicated that the cadmium con-
centration in water bodies ranged from 0.022 mg/L to 0.047 1 mg/L, with an average of 0.012 8 mg/L. The highest
value appeared in February, while the lowest value appeared in August, with the sequence of February, May, No-
vember and August. According to the Environmental Quality Standards for Surface Water GHZBI, our results
showed that water quality of the studied area was worse than Class 11l water quality standards. The cadmium con-
centration in sediments ranged from 5.062 mg/kg to 9.239 mg/kg, with an average of 6.974 mg/kg, which was
higher than those in other estuarine areas, and showed a steady increasing trend. The cadmium concentrations in
aquatic animals ranged from 0.144 mg/kg to 0.430 mg/kg, which were higher than the national limiting standard.
Furthermore, the cadmium concentration in predatory fish was relatively higher than that in omnivorous fish.
Compared with previous studies in Pearl River estuary, we found an apparent increasing trend for cadmium con-
centration in fish bodies during recent years.

Key words: Pearl River estuary; water body; sediment; fish; cadmium

Corresponding author: LAI Zini. E-mail: znlai01@163.com



