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Fig. 1 Map of the study area showing sampling locations (A, B, C1, C2 and D) for cores
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Table 1 Physical and chemical parameters of vegetated sediments in wetlands, Changjiang River Estuary

E EN EN EN E E E
e BT
LEESES 16‘ if —_— THg##  THg(mg) MeHg#Hi AVSHE (MeHg/Hg)
N o ko ! ko! ke ! 0,
A% Nugke™) TOC(kg) /ugkg) Amgkeg™) 1%
HARKRE AR, ENE(n=6) 81.042.9* 1.7£0.3*  90.0£6.0°  5.3x1.0° 0.540.3 811.4+£392.4% 0.6x0.4
(Spartina alterniflora)
B, " (n=6) 66.4+3.9° 12404  79.8+9.1°  7.5+2.2%® 0502  10.1£13.0°  0.6+0.3
P B, " (n=6) 66.1+11.7° 13+0.4"  80.4+16.3°  6.5+1.8° 0.4+03  10.1+143°  0.5+0.3
(Phragmites australis)
C25, "HIRE(n=6) 54.7+6.5% 0.9403%  67.0£6.0°  7.622.1% 0.3+0.1  97.8+42.3°  0.4+0.1
15 =R CL, HmiwE(n=6) 58.545.7" 1.0£0.4%*  72.845.6°  8.3+3.1" 0.4+04 9254943  0.6+0.5
(Scirpus mariqueter)
C245, HmRERTZ% (n=6) 34.6+5.3¢ 0.5£0.2°  49.9+5.7°  11.6+3.1° 0.4£03  29.2437.3°  0.9£0.6
K2 (Scirpus D, FIMERTZ (n=4) 80.5+1.7 2.0+1.3 100.9+6.1 6.5£2.7 14+14  411.642364 1.4+1.5

tabernaemontani)

H: RHPE, ENA R B4 77 225F (equal variances assumed) F1J7 25 /R 55 (equal variances not assumed), AN [F]“FBka, b, e 22 5 .35 (p<0.05), Tt
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Fig. 2 Concentrations of total Hg and THg/TOC in vegetated sediments in different wetlands, Changjiang River Estuary

al,bl. B AE KT a2, b2, 13E; a3, b3, 1 =K BE T ; ad, bd. /KA
al, bl. Spartina alterniflora; a2, b2. Phragmites australis; a3, b3. Scirpus mariqueter; a4, b4. Scirpus tabernaemontani
HBME RN 5.3~11.6 mg/kg, 2 F KR (£ 1), ¥y BYrh THg/TOC 224k L 3 K, THg/TOC {H 78 I &
(HR PRI R = e FEFARPR(8.3~11.6 mg/kg). 17 A 12~24 cm Ab 3 B R (E (18] 2b1 ZE 5] 2b4).,
FARPR(6.5~7.6 mg/kg), HALKFMRR(5.3~7.5mg/kg)= 53 RERTAMY T MeHg & 25 MeHg/THg B4 1E
IKZARBR (6.5 mg/kg) o [FFhAE B AS [7] SR FE SR PR ITT 4 Fir A [R)AF P AR B U0 FR P Hh MeHg & i3 [
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0.1~3.5 pg/kg. 7K ZAR FRUTELY) H MeHg F 35 % &
i, K (1.4+1.4) pg/kg, HAx 3 Rk ) AR BrUTE Y
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Fig.3 MeHg concentrations and MeHg/THg in vegetated sediments in different wetlands, Changjiang River Estuary

al,bl. B ALK a2, b2, F3E; a3, b3. 1 =B 11; ad, b4, /KA

al, bl. Spartina alterniflora; a2, b2. Phragmites australis; a3, b3. Scirpus mariqueter; a4, b4. Scirpus tabernaemontani
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Fig. 4 Concentrations of acid volatile sulphides in vegetated sediments in different wetlands, Changjiang River Estuary
al. H ALK a2, P35 a3, M =W BE 5 ad. KA

al. Spartina alterniflora; a2. Phragmites australis; a3. Scirpus mariqueter; a4. Scirpus tabernaemontani
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Fig. 5 S-K edge XANES spectra of samples taken from different vegetated sediments
al. HAEKRE; a2, 355 a3, i =R HEH; ad. KA

al. Spartina alterniflora; a2. Phragmites australis; a3. Scirpus mariqueter; a4. Scirpus tabernaemontani
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Effects of Spartina alterniflora invasion on mercury speciation in vegetated
sediments of the wetland in Changjiang River Estuary, China

Wang Zhigang', Zhou Limin'?, Zheng Xiangmin', Wang Yongjie '*

(1. Key Laboratory of Geographic Information Science, Ministry of Education, East China Normal University, Shanghai 200241, China;
2. Institute of Eco-Chongming, East China Normal University, Shanghai 200241, China)

Abstract: To investigate the changes in mercury (Hg) speciation in vegetated sediments of the wetlands in Changji-
ang River Estuary, China, following the invasion of Spartina alterniflora, we determined total mercury (THg),
methylmercury (MeHg), toatal organic carbon (TOC), reduced sulfur (S) and grain size in core sediments (0—40 cm)
vegetated with different plants in wetlands. The results showed that: (1) the mean concentrations of THg were
49.9-100.9 ng/kg in sediments vegetated by S. alterniflora, Phragmites communis, Scirpus mariqueter and Scirpus
tabernaemontani had a significant positive correlation with the fraction of fine particles (<16 um) and TOC content
(r*=0.85, p<0.01; »* =0.58, p<0.01), indicating that the distribution of Hg levels in sediments could be dominated by
the spatial differentiation of the mineral-organic complexes in fine particles. The invasion of S. alternifiora pro-
moted the deposition of fine particles, and thus could facilitate Hg storage indirectly in wetland sediments. (2) The
mean concentrations MeHg and average values of MeHg/THg (%) in vegetated sediments were 0.3—1.4 pg/kg and
0.4%—1.4%, respectively. The profiles of MeHg and MeHg/THg exhibited decrease with increasing depth across all
sites. There was no significant difference in the content of MeHg and the values of MeHg/THg in vegetated sedi-
ments dominated by S. alterniflora, P. australis and S. mariqueter, indicating that the impact of S. alterniflora inva-
sion on Hg methylation may be limited. In addition, there was no significant positive correlation between
MeHg/THg and THg, TOC and acid volatile sulfur (AVS). S-K edge XANES further revealed that the reduced sul-
fur (S) (e. g., thoil and sulfide) changed greatly in depth profiles. These results suggested that the changes in re-
duced sulfur could have limited impacts on MeHg production. The values of MeHg/THg was higher in surface hori-
zon (0~8 cm) than in deeper horizon, indicating that the higher rates of Hg methylation in surface sediments and
the degradation of fresh organic matter (e. g., algae and plant litter) could be the key biogeochemical process on

controlling MeHg production in surface sediments of wetland in Changjiang River Estuary.

Key words: sediment; mercury; acid volatile sulfur; spartina alterniflora; Changjiang River Estuary; wetland
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