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Preliminary Study on the Distribution and Impact Factors of Methylmercury in

Surficial Sediments from Main Mangrove Wetlands of China

DING Zhen-hua, WU Hao, LIU Yang, YUAN Yan-ting, ZHANG Ling
(School of Life Science, Xiamen University, Xiamen 361005, China)

Abstract : Total mercury (THg) , methylmercury (MeHg) and environmental factors were determined to study distributions of MeHg
and Hg methylation in the sediments from 8 main mangrove areas of China. The results showed that it was not consistent for
distributions of THg and MeHg in sediments. Concentrations of MeHg in sediments from Sanya, Dongzhaigang ( Hainan Province) ,
Techengdao, Leizhou, Gaoqiao, Futian ( Guangdong Province ), Daguansha ( Guangxi Autonomous Region ), Fugong ( Fujian
Province) were (0.24 £0.04), (0.58 £0.27), (0.52 £0.23), (1.56 £0.49), (0.50 £0.25), (1.21 £0.36), (1.86 +
1.04), (0.47 £0.16) ng-g~' respectively. There were regional difference in MeHg contents which decreased in the order of
Daguansha > Leizhou > Futian > Dongzhaigang > Techengdao > Gaoqiao > Fugong > Sanya. Input of Hg and organic matter
from industry and aquiculture may lead to high level of MeHg. Compared with sediments from other estuaries of the world, serious
pollution of MeHg was found in mangrove sediments of China. @ % MeHg in mangrove sediments ranged from 0.11% to 7.13% ,
which decreased in the order of Daguansha > Techengdao > Leizhou > Futian > Gaoqiao > Dongzhaigang > Sanya > Fugong.
There was significantly positive correlation between % MeHg and sandy fraction (p <0.05), and significantly negative correlation
between % MeHg and silt-clay fraction (p <0.05). @3 Total bacteria (TB) in mangrove sediments ranged from 2. 44 x 10" to 1. 91 x
10" CFU/g (dry weight), TB decreased in the order of Fugong > Sanya > Gaoqiao > Dongzhaigang > Futian > Daguansha.
Sulfate-reducing bacterium (SRB) ranged from 1. 73 x 10* to 4. 92 x 10°CFU/g, SRB decreased in the order of Futian > Fugong >
Dongzhaigang > Sanya > Gaoqiao > Daguansha. Wastewater with high organic matters leads to high SRB. The types of surface
sediments also had a great impact on the amount of SRB. There was no significant correlation among MeHg and environmental factors,
which indicated that exogenous input is the main cause of MeHg pollution in mangrove sediments.
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Table 1 Contents of THg, MeHg, % MeHg, TOC and pH in sediments from different areas

Hh s THg/ng-g " MeHg/ng-g " AL R/ % TOC/ % pH
=i (2) 164.8 +143.915) 0.24 +0. 04 0.15 2.90 2. 51 5. 80
ARIEUE (8) 314.1 +335.70%) 0.58 £0.27 0.18 4.39 +2.97 5.61
B (5) 36.7 £12.5 0.52 +0.23 1.42 1.90 £1.43 5.55
FHM(9) 170.0 +31.5 1.56 +0.49 0.92 2.18 +1.47 5.84
Kb (7) 26.1 +18.8% 1.86 +1.04 7.13 1.49 +1.54 5. 64
FHF(5) 178.6 £127.01% 0.50 +0.25 0.28 2.39+1.80 5.35
H (2) 179.9 +7.7%%) 1.21 £0.36 0. 67 3.76 +0.75 6.58
TEE(4) 438.2 + 14715 0.47 0. 16 0.11 2.68 +0.41 6.82
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Table 2 Contents of THg and MeHg in sediment from estuaries over the world

Hh s He/mg-kg ™' MeHg/ g kg ™" SCHR
Scheldt ( Belgium) 0.14 ~1.80 0.8~6 [16]
Ore (Sweden) 0.03 ~0.12 0.01 ~1.00 [17]
Krka ( Croatia) 0.10 ~1.42 0.01 ~1.40 [17]
Tagus ( Portugal ) 0.01 ~66.7 0.3 ~43 [18 ~20]
British estuaries (UK) 0.05 ~4.46 0.1~4.0 [21]
Medway (UK) 0.02 ~1.30 — [22]
Loire ( France) 0.04 ~0.23 <0.03~0.3 [23]
Lot-Garonne ( France) 0.06 ~0.5 — [24]
Adour ( France) 0.004 ~1.46 0.1~1.6 [25]
Seine ( France) 0.3~1.0 0.1~6.0 [26]
Medway-Horrid Hill (UK) 0.02~1.2 0.02~4.3 [15]
mErE 0.25~0.59 0.36 ~0.58 NI
BN AR 0.17 ~0.19 0.34 ~1.36 LN
T B AR I s 0.01 ~0.90 0.18 ~1.34 N
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HILRER 0.02 ~0.05 0.08 ~0.87 N
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Fig.2  Correlation between particle fraction and MeHg contents
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Fig.3  Amount of total bacteria and SRB in the surface sediments
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Table 3 Correlation coefficient matrix of microbe and environmental factors
SRB Org pH S Sality Hg TB MeHg  %MeHg b ki ki Bk
SRB 1
Org 0. 194 1
pH ~0.342  -0.631" 1
S 0.321 0.577" -0.384 1
Sality -0.268 0.688* -0.149 0.458 1
Hg 0. 007 0.619* -0.435 0. 086 0.438 1
TB 0.034 0.241 -0.102 -0.071 -0.147 0.316 1
MeHg -0.007 0.492 -0.283 0.027 0.473 0.961 " 0.205 1
% MeHg -0.137 -0.417 0.394 -0.300 0. 024 -0.152 —-0.486 0. 046 1
(R A -0.141 -0.761°" 0.715"* -0.520 -0.435 -0.299 0.028 -0.171 0.427 1
g A 0.137 0.762" " -0.714"* 0.521 0. 440 0. 300 -0.030 0.173  -0.425 -1.000" " 1
Hikr 0.319 0.675* —-0.756°° 0.462  0.161 0.224  0.055  0.054 -0.506 —0.948°° 0.946** 1
1) % F75 p<0.05; # % %5 p<0.01
(2) LM PRV 0 FF I AL e 3 A0 T 0. 1% ~ (3], HSRFHEE, 2002, 17(6) : $81-885.
7.13% , Eﬁ%’f’t Hﬁ%ﬂlﬁf? EE j(iu /J\éj\%ui%j(ﬁ%/l\ > [ 2] Driscoll CT, Yan C, Schofield C L, et al. The mercury cycle
e N . . - and fish in the Adirondack lakes [ J]. Environ Sci Technol,
Frit By > N > M > S > RIEE > =8 > iF
b P AL S R B B T A R 1994, 28(3) : 136-143.
HE AL LA R & (p < [3) @t WEIGT. LUREARHS g 404 8 W RO R S (o 2o A
0.05), 5 #y ks M BL & 2 F A KR (p < BB H0) (M. JEst: R R, 1995,
0.05). Tk A0 7J(}i:?%ﬁaﬂki_ﬁfu"/\ H@Jﬁiﬂ(ﬁﬁﬁ T iﬁf_‘[%_ [ 4] LouisS, Rudd J WM, Kelly C A, et al. Importance of wetlands
E"J H %,]'/k%%&iﬁ ’i j]n FH %f{‘@ﬁ%m@ assources of methylmercury boreal forest ecosystem [J]. Can J
(3 ) éIﬂj*d‘iﬁ%ﬂ%*,éxéﬂ}%ﬁiﬁimﬁ 2. 44 x Fish Aqua Sci, 1994, 51. 1065-1076.
_ [5] TS, X8, 00,5, b [E 3220 b TR ) h
10" ~1.91 x 10" CF FE > = = 2
0 o1 x 107CFU/g, 1P > = > i B > A8 R SRR [T]. BRBERE ,2009,30 ; 22102215,
e AN S - ¢ =) ) N
> A > K A BT X BE ORI (6] pipa, £ RRWMO A RS R A R E 1
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