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Spatial and Temporal Distribution of Mercury in Water of a Small Typical

Agricultural Watershed in the Three Gorges Reservoir Region

WANG Ya', ZHAO Zheng', MU Zhi-jian"**, WANG Ding-yong'*"

(1. College of Resource and Environment, Southwest University, Chongqing 400715, China; 2. Chongqing Engineering Research
Center for Agricultural Non-point Source Pollution Control in the Three Gorges Reservoir Area, Chongging 400716, China;
3. Chongqing Key Laboratory of Agricultural Resources and Environment, Chongging 400716, China)

Abstract: The distribution of mercury (Hg) in four different water bodies (streams, pond, precipitation and wells) of a small typical
agricultural watershed in the Three Gorges Reservoir region was studied during the period from November 2011 to September 2012. Total
mercury ( THg) and methylmercury (TMeHg) concentrations ranged from 1. 12 ng+L ™" to 64. 04 ng+L ™" and from O(undetected) to 4. 24
ng-L™", with an average of (13.54 £10.55) ng-L™" and (0.22 +0.42) ng-L™", respectively. Particulate mercury ( PHg) accounted
for a major fraction of THg in these four water bodies, whereas for TMeHg dissolved fraction dominated in wells and streams, but not in
pond and precipitation. An obvious spatial pattern of Hg distribution was observed with THg concentration in the order of precipitation >
pond > streams > wells and streams > pond > precipitation > wells for TMeHg. The THg temporal distribution showed that THg
concentrations in cold season were higher than that in warm season, but the temporal distribution of TMeHg varied with the water types.
Comprehensive data analysis found that wet deposition was a significant source of Hg in this agricultural watershed and the particulate
transport was the main way for Hg and MeHg transport in this watershed. In addition, surface runoff was an important process for Hg
contribution from watershed to the Three Gorges Reservoir, but played a minor role for TMeHg load to the reservoir.

Key words : mercury; methylmercury; surface runoff; agricultural watershed; Three Gorges Reservoir
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Fig. 1 Distribution of land use types and the sampling sites in Wangjiagou watershed
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Table 1  Statistics of concentrations of mercury species in Wangjiagou watershed
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Fig. 2 Spatial distribution of mercury species in different water types in Wangjiagou watershed
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Fig. 3 Temporal distribution of mercury species in different water types in Wangjiagou watershed
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Table 2 Relationships of mercury species in Wangjiagou watershed
5 ok Wik Lk WK
) RHg THg DHg RHg THg DHg RHg THg DHg RHg THg DHg
THg 0.17 -0.12 -0.08 -0.17
DHg 0.32 0.78 ™ 0.17 0. 14 0.37 0. 80 0.48™ 0.19
PHg -0.01 0.87™ 0.37" -0.10 0.98™ -0.05 -0.47 0.83" 0.34 -0.28" 0.98™ -0.01

1) # R P<0.05, * * %5 P<0.01

2.2 RI[EIZEEIK AR BRI 28 S A REAE
2.2.1 R[RIZEBIK AR BLOR 25 0] 0 A f A
Tk K TMeHg , PMeHg . DMeHg ¥ J3 7 [ 3
MRO(KKH) ~4.24  O(CKKH) ~1.03, 0K
FiH) ~3.32 ng- L™ Y{E K (0.22 £0.42) | (0. 10
+0.10), (0.13 £0.34) ng-L~". BT, Wk
& TMeHg ¥ J¥ {8 & T K 4R K & (0.01 ~ 0.10
ng- L™ HLEShER K, 4% FERK A Y SE R vk B
TRFRIEAN & 4, F 300 10 B /K d5e g, b B Kk 2, W
K THAK, FiEHK TMeHg ¥ B KT E e, &8
IR UK TMeHg ¥R B 22 5 K. /K Fiya SR 7K O
RIS N T (57, 12% F1 54. 21% ), T 7K At %
FK I LR 25 R 3 (68.91% F1 56, 16% ). ik —
SRR RN K AR H R 3 (TMeHg/ THg ) 7K
RPN UK (2.22% ) > WK (1.37% ) > FF

7K (0.85% ) > FR7K(0.46% ).
2.2.2  [RIZEAI KA B R I ] AR AL AR

Gt Wit sk A 25 285 Y BE 5K 1 sf ] A5 fh ke
fIEUNIEL S, K R4S 28 A K PR TMeHg ¥ B2 7 A i) | 14728
EARH 5t 5 THg BB AR PRRFAEAS AR B, 3% 7] fE
2 A B R B A RN AT A s x)442%
RIS I B RO D BT ( L3R 3) BRIk
HIVEZE/K TMeHg 5 DMeHg . PMeHg [RIFF7ERY . 2 AH
A, oAt 2 R 7K AR 45 I 25 FH LR 8] A O 1 R B
i85 BRIZK TMeHg 53 THg 23 EKIEAHCCR
A, HoAth 26 B K 4k THg 5 TMeHg #H 56 1 A B 5.
DOC 513K DMeHg £ B F IEMH R KR (r =
0.99", P<0.05), 5 HAth 2 B 7K 440 OC M A B i
[, 30k 537 2% 28 UK A ] TMeHg Fisf [1] 28 £HAH OC
PERIN, Z I RAFAELR AR (P >0.05).



114 T =0 DX ML REA P/ NG OK AR B4 I 28 23 A A 4099
PMeHg
B DMl ©s
© Dboc
0.8
T )
=1 .I_]
= 04
0 :
W1 W2W3W4Ws it # D1 D2 D3 D4 D5 D6 D7 DS D9DI0 DI1DI2 DI3DI4DI15 D16 C1 C2
LS FHER
B4 FiEm KB KR B ESRIR = 8 4 R
Fig. 4 Spatial distribution of methylmercury species in different water types in Wangjiagou watershed
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Fig. 5 Temporal distribution of methylmercury species in different water types in Wangjiagou watershed
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Table 3 Relationships of species of methylmercury in Wangjiagou watershed
5K Ik ik K WHIK
X THg TMeHg  DMeHg THg TMeHg  DMeHg THg TMeHg  DMeHg THg TMeHg DMeHg
TMeHg 0.07 0.67 0.17 -0.13
DMeHg 0.10 0.92 0.73 0.57 0.77 0. 61 -0.00 0.92*
PMeHg 0.00 0.81™ 0.53™ -0.14 -0.29 0.49 -0.60 0.55 -0.33 -0.17  0.99™ 0.88 ™

1) =R P<0.05, = * 3R P<0.01
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