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Abstract ; Arsenic (As) is one of the most hazardous environmental pollutants and widely exists in the coastal area.
This paper reviews the bioaccumulation, biotransformation and trophic transfer of As in marine ecosystems. Marine
organisms usually accumulate high level of As mainly in low-toxic organic species. As could be biomagnified a-
long some marine food chains/webs, resulting in the high bioaccumulation in higher trophic levels and potential
harm to these organisms. In contrast, As is commonly biodiminished in freshwater food chains/webs. Marine fish
and shellfish could biotransform inorganic As to organic species, especially to arsenobetaine, which have higher
trophic transfer ability and then cause high As bioaccumulation. As biomagnification is probably related to the high
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content of organic As species in marine organisms. The future research should pay more attention to the biomagni-

fication potential of specific As species by the combination of field investigation and indoor experiments. It will be

helpful for the better understanding of the ecotoxicology and biogeochemistry of As, the assessment of the ecologi-

cal risks of As, and the safeguard of the marine ecological safety.

Keywords: arsenic; food chain; marine; biomagnification; speciation
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Structures of common arsenic species in marine organism
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Table 1 The total arsenic concentration and arsenic speciation of marine organisms®™">"
T 30 1L/ fifi e - S {1/
ER7ES i (ng-g', TH) (ng g, TH) A

Biological group As concentration range/

(ng-g", dry weight)

As concentration average/

As speciation

(pg-g”, dry weight)

W2 Algac 0.1~35
WFHE Seagrass 0.16 ~0.59
TiF Y Zooplankton 02~244
%2 F2K Polychaetes 50~2 739
F 7228 Crustacean 0.1 ~270.5
X7 Bivalve 06 ~214

JI§ J£ 35 Gastropods 8.0 ~533
3k JE2& Cephalopoda 40~495
TR 2 Planktonic fish 05~78
JEEHH 124 Benthic fish 56~4495

432 As(IlI) , As(V) MMA .DMA  AsS

028 As(IIT)  As(V)

2.10 As(IIT)  As(V)
29.19 As(IIT),As(V) MMA .DMA AsB

14 86 As(Ill) . As(V) MMA .DMA AsC . AsB
10 44 As(Ill) . As(V) MMA .DMA AsC . AsB AsS
5197 As(IIT) , As(V) MMA .DMA . AsB

16.11 As(Ill)  As(V) MMA .DMA .AsB
328 As(Ill)  As(V) MMA .DMA . TMA . AsC . AsB

1948 As(Ill)  As(V) MMA .DMA . TMA . AsC . AsB
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g, W) 5 R (8%0 ~ 32%0) Z IAIAF-7E . 5 (9 IE AR
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A FT X E A S R G BOE R B W B T IR AT
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biomagnification potential along food chains/web)

H Wik K (biomagnification ) — % J2& 8 b 2% ¥ ot
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Em TRV PR RS, WA el Y
HORIGR RE SO B B8 7 2 B B n i g, 244
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XA B AR PO . A4 e R A T s BR i A
VAR ER KRS, 5 5 1Y 52 e P 3R A4 38 o
JKRH 2 AN YU AH B i, rp Az ) IAAKCORH W A5
YA 3L BEFR A A2 W) R 4 (bioconcentration)™ | i T
VRS b i i SR R R A AR AR T LA
X YR , X 2 A SO A A Pk
YERZE AR,

3 RGE T EARBE RS RGP E
YHEAL 1B B . X BERF TR B 25 G AT e —
FEE AR RGP IAEE G K AT ) h i 1) 75 5
JEUAN [R) R AR v i e 25 | [ IR 20 B 9 a8 et
ARE FAL R QUN)IE 13X 6 2: Wy i 8 FR 9, ]
BA R WARTE H R T I B EEZ 8470 .
Ferpal DU R 28 B A2 28 R g0 i ) B ) B/
PG I AR R 22 5, VA Bt B K A A
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Table 2 Biokinetics parameters of As bioaccumulation in marine organisms

i g

Group Specics k(L-gt-dh) AE/% k/d!
012 Fish A1) (Terapon jarbua)B™) 0.0015 55 0.03
11125 Fish JEBECS) (Fundulus heteroclitus)P® 0.0006
12 Fish it A Al 2 10 BT (Mugilogobius chulae)®” 0.0019 18.7 024
%25 Polychaete YUY (Arenicola marina)P® 0.1648 7.8 0.0478
£ EJ Polychaete WP (Nereis diversicolor)®) 0.057 0.289 0.0488
W5EZ Bivalve W5 U8) (Scrobicularia plana)™™®) 3954 40 0.023

TE: k, H/KARME N B8 AR S IRIAEHR ; k, MR EOREHL

Note: k, stands for waterborne uptake rate constant; AE stands for assimilation efficiency; k, stands for efflux rate constant.
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Fig. 2 The mode pattern of arsenic transfer along food chains/webs

Note: (A), biodiminution; (B), biomagnification; (C), no significant trend; (D), biomagnification in part of food chains.
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