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Spatial Distribution Characteristics of Different Species Mercury in Water Body

of Changshou Lake in Three Gorges Reservoir Region
BAI Wei-yang'>, ZHANG Cheng'”, ZHAO Zheng', TANG Zhen-ya', WANG Ding-yong'*"

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. College of Chemistry and Chemical
Engineering, Chongqing University of Technology, Chongqing 400054, China; 3. Chongqing Key Laboratory of Agricultural Resources
and Environment, Chongqing 400715, China)

Abstract: An investigation on the concentrations and the spatial distribution characteristics of different species of mercury in the water
body of Changshou Lake in Three Gorges Reservoir region was carried out based on the ArcGIS statistics module. The results showed
that the concentration of the total mercury in Changshou Lake surface water ranged from 0. 50 to 3. 78 ng-L™", with an average of 1. 51
ng-L™"; the concentration of the total MeHg ( methylmercury) ranged from 0. 10 to 0. 75 ng-L~", with an average of 0.23 ng-L".
The nugget effect value of total mercury in surface water (50.65% ), dissolved mercury (49.80% ), particulate mercury (29.94% )
and the activity mercury (26.95% ) were moderate spatial autocorrelation. It indicated that the autocorrelation was impacted by the
intrinsic properties of sediments ( such as parent materials and rocks, geological mineral and terrain) , and on the other hand it was also
disturbed by the exogenous input factors (such as aquaculture, industrial activities, farming etc). The nugget effect value of dissolved
methylmercury ( DMeHg ) in Changshou lake surface water (3.49% ) was less than 25% , showing significant strong spatial
autocorrelation. The distribution was mainly controlled by environmental factors in water. The proportion of total MeHg in total Hg in
Changshou Lake water reached 30% which was the maximum ratio of the total MeHg to total Hg in freshwater lakes and rivers. It
implied that mercury was easily methylated in the environment of Changshou Lake.

Key words : water body; mercury; methylmercury; ArcGIS statistics; Changshou Lake
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Fig. 1 Location of sampling sites in Changshou Lake
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Table 1 ~ Concentration and distribution of different Hg forms in surface water body of Changshou Lake
SRR X IR KL B/MB/mg- L™ FKfEH/ng-L~! ¥I{E/ng- L~ 25 Z R % FrifE 2
THg 0.57 3.78 1.54 71.43 1.10
DHg 0.12 2.54 1.09 85.32 0.93
PHg 0.31 1.24 0.61 68. 85 0. 42
FEILX (n=4) RHg 0.23 0.54 0.36 36. 11 0.13
TMeHg 0.11 0.35 0.23 39.13 0.09
DMeHg 0.09 0.18 0.13 38. 46 0.05
PMeHg 0.02 0.19 0.11 72.73 0.08
THg 0. 50 2.69 1.48 60. 81 0. 90
DHg 0.28 1.58 0.73 80. 82 0.59
PHg 0. 14 1.15 0.75 62.67 0. 47
ZRILIX (n=4) RHg 0.17 0.97 0.45 77.78 0.35
TMeHg 0.11 0.27 0.17 41.18 0. 07
DMeHg 0.05 0.15 0. 09 55.56 0.05
PMeHg 0. 04 0.13 0. 09 44. 43 0. 04
THg 0. 81 3.11 1.65 66. 06 1.09
DHg 0.24 1.77 0. 84 73. 81 0. 62
PHg 0.12 1.47 0. 80 71.25 0.57
WX (n=5) RHg 0.09 0. 60 0.26 76.92 0. 20
TMeHg 0.10 0.75 0.27 77.78 0.21
DMeHg 0.05 0.39 0.14 78.57 0.11
PMeHg 0.05 0.36 0.13 92.31 0.12
THg 0.70 1.7 1.28 40. 63 0.52
DHg 0.33 0. 84 0.53 50. 94 0.27
PHg 0.29 1.12 0.75 56. 00 0. 42
WX (n=3) RHg 0.14 0.38 0.23 52.17 0.12
TMeHg 0.19 0.23 0.21 9.52 0. 02
DMeHg 0.09 0.13 0.12 16. 67 0. 02
PMeHg 0. 06 0.11 0.09 33.33 0.03
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Fig. 2 Spatial distribution of different Hg forms in water of Changshou Lake
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FE K A ITORL A5 R 4347 52 N R T sl i k.
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Table 2 Semi-variance parameters of Hg in water of Changshou Lake
By A LM (C)) HEH(C, +0) BETRI[ Co/ (Co +C) 1% AR /m
THg HAL 0.136 0.269 50. 65 174
DHg Bk 0.237 0.476 49. 80 56
PHg =y 0.132 0. 442 29.94 27
RHg Eis 0. 087 0.323 26.95 174
TMeHg B 0. 059 0.220 26.97 174
DMeHg BRI 0.010 0.277 3.49 174
PMeHg TREL 0.247 0. 300 82.28 174

2.2 KEHIKEARIE AR I IE B R RHE
FER FF R ELAY 5 A>3 BB AR K AR5 R 3
KA FRHE AN R 3 7R, JKAK THg. DHg. PHg il

RHg )30 5 A A5 Fl 40 51~ 0. 46 ~2.27 . 0.12 ~
1.09,0.07 ~1.49 #10.08 ~0.87 ng-L™". & X1
JKAK THg . DHg . PHg 7E 3 H J7 ] 52 30 R A2 2 11
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Fig. 3 Vertical distribution of different Hg forms in water of Changshou Lake
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el TR XBUCRAE SUBE & AR R BE 5 N, URE )
WU ), THe . PHg % W7 AR, B2 7T BE T
KA G4 3 THe, PHg LA [ 2 B2 BR 3 , 7F 42
PEIK PRI X H e TR 4.

TMeHg . DMeHg A1 PMeHg ) 725 1k 78 Bl 43 1) Ay
0.14 ~0.75, 0.05 ~0.60 F10.01 ~0.36 ng-L~". B&
P IX LSS, 25 X ek 44 TMeHg ., DMeHg ., PMeHg Eiis
BN, PEALIX A K IR BT it A Ry Aol Fi T
MV B AR AT ARG R G oy 2 1 >
[ Fsf, 12 DX Sk FF 35 5 32 B K AR SR B8 DR R (14 5 il A
i, FEFITA bt BRSERRARS T i Atk 3.

2.3 KHHKIk DMeHg/MeHg . MeHg/THg HLAE

DMeHg/MeHg . MeHg/THg F A ( Jii 543 %0) By
e ARG T ]2 s W K R SR i FF AL fi 1020 — S
=R I  MeHg & THg 19 He 9178 Bl
10% ~30% 7', A i A A K 75 0 T I
DMeHg/MeHg . MeHg/THg F4 FLE A3 3 F7i.

%3 KFHF#kik+H DMeHg/MeHg #1 MeHg/THg Lt {&
Table 3  Ratios of DMeHg/MeHg and MeHg/THg in Changshou lake

FEA JK%/m  DMeHg/MeHg/ % MeHg/ THg/ %
0 73. 54 42.69
4 87.16 31.28
8 60. 47 29.76
S2(PEILIX) 12 62. 46 49. 02
16 60. 27 20. 90
20 69.75 37.58
24 73.61 41. 66
FHIME 69. 60 36. 00
56. 50 15. 64
69.71 13.42
80. 47 17.93
S3(HEKX) 12 90. 74 31.03
16 96. 78 29.62
20 75. 69 43.83
EHIE 78.30 25.20
30.73 12.71
70.20 43.83
89.52 33.71
S4(ARILIX) 12 94. 02 12. 67
16 87.43 17.99
20 86. 34 79. 69
24 55.67 39.75
FHIME 73. 42 34. 00
0 52.02 23.85
84.02 23.02
51.28 44.74
S5 (LX) 12 41.97 16. 59
16 59.34 33.82
20 88. 56 8.75
24 71.18 19. 09
THIE 64. 05 25.00

H 3 3 Al UL K AWK DMeHg (5 MeHg L
A v, £ X B E Y TE 60% DL 1. X 5 ¥4 4L
S e YT K % % B K AR MeHg J2& LA PMeHg
R FERRF TR LS RN, YLK gL = F1 K
Lo (PN T A B S e S A DO I A N
MeHg 1) 32 8 5 2% B Hb ¢ 72 300 A 2 B9 A X & &
MeHg FYURIY) > . K FHIKEE 21T 50 A4,
M ALK SR A B8 T REAIIB A N, P FF
53 IR BER A 7= 17K 8, A LT R R A T AR 7K
R AR, AR K R IS BB IE UK S AR, W] i), 7K
PR B Wy N RAR G S5 20> | A 1 B DR 2R il 3
FFEHT , T MeHg F4: BL.

T 757 W0 45 X K BE 1Y MeHg/ THg SF- 24 HCAB 7E
25.00% ~36.00% , ¥ U0 IR K WA A0 i v e H
FEoR 5 BRI E A3 R Y BRAE 30% |, 1T 24 Wi f
JKFE MeHg/THg HUAEMEIL 30% , Femiik 79. 69% ,3iX
i 7~ 1 5 W 7K AR PN AR A 25 A R TR 11 Y 3k

3 it

(1) KHFRZ K BRI EAEIEE R 0.5 ~
3.78 ng-L ™" FIME K 1. 51 ng- L' S I JEoR vk
AL R 0.1 ~0.75 ng-L™", F ¥ {8 H 0.23
ng-L7".

(2) T2 RS 25 5K 10 B 4 R0 B 43 31 A e
K 50.65% | VMK 49. 80% | ORISR 29. 94%
FE MK 26.95% ,FRMASKTEE R A, —J7 H %
UURY A N LE B P R s ), g — T Tt 5 A g A
FK; WA SR 2R IE T /K PR K AR YRR 1
A T AOUREAS Y LR DU 2 B Y5 T It B 3R 42
T AR SNIESA

(3) K H KK MeHg 5 THg Y L 5] 8 A 4
155, 1 DMeHg 5 MeHg 11 H 491 266 K58 537 50% LA
b X — 2SR R K A KR AR R B AR TR
(1% F 3 Ak
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