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Temporal and Spatial Variation of Mercury in Water of Agro-forestry and

Livestock Compound Watershed in the Three Gorges Reservoir Area

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

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Chongging Engineering Research
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3. Chongqing Key Laboratory of Agricultural Resources and Environment, Chongging 400716, China)

Abstract; The temporal and spatial distribution of mercury( Hg) in four different sources of stream( aquaculture wastewater, bare land,
forestry land and agro-foresiry land) and well water of an agro-forestry and livestock compound watershed in the Three Gorge Reservoir
region was studied during the period from March 2013 to March 2014. The total mercury (THg) concentrations ranged 9. 95-15. 26
ng-L™" with an average of (11.95 +1.87) ng-L™", and the THg concentration decreased in the order of bare land > aquaculture
wastewater > forestry land > agro-forestry land > well water. The total methylmercury (TMeHg) concentrations ranged 0. 120-0. 441
ng+L~" with an average of(0.232 £0.099) ng:L~", and the TMeHg concentration decreased in the order of aquaculture wastewater >
agro-forestry land > forestry land > bare land > well water. THg and TMeHg in well water were both dominated by the dissolved fraction,
whereas for other sources of stream, the particulate phase accounted for the major fraction of THg and TMeHg. The THg concentrations
in winter and spring were significant higher than those in summer and fall, however, no obvious seasonal trend of TMeHg distribution
was observed. Comprehensive analysis showed human activities and weather conditions such as air temperature and precipitation etc.
were the main reasons for the difference of temporal and spatial distribution of THg and TMeHg.

Key words : mercury; methylmercury; temporal and spatial distribution; watershed; Three Gorges Reservoir region
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T XA T =00k JE X A% R EE B RS TE 78 (29°51
N, 105°35'E) , HbAh = e e X 28 55 28 JAR Ao 0o i L
T I T AT - a3 N R SR 7/ R A S
Bl RN 159 ~ 664 m, A% & I B iE 2
A A MR BE A 79% , 4R34 18°C | [k &
1072 mm (HEBERRFE ™ E, HHENEA
UL pH 5.5 ~6.5, 122 30 ~40 cm, T
NETHE. RN IE S £ IE &R R 4
JIE IR L & | F1 DT A 4 2 B i b A — e 2 [X.

AASBEREE WL, AU AR BB SR
FE R LA 0 A R,
1.2 FEACREE

FRIG TR IK 243 A RAE , T 2013 4E 3 H & 2014
4E 3 A R AR RN A A 2R A K R (2014 43 A
R 2 I IR TE Bk, IR A R AERE ), 2R
FESFEARGE LG 1. KRR T BUH B2 1t
J€(0.45 pum, Millipore , USA ) F -1 8 5 fife 2% 5 5K
FIVA RS W LR, A 2 g A ug Js /KRR B T 4
R TR BB RE B B, 4% 0. 5% LR A
aiEh R AL , WUZ PR B4 A 58 | R IR IR A, W )

PRI E SE R

R1 RESEREHE

Table 1  Basic characteristics of sampling sites in the studied watershed

PRIt a2 ¥y TR ST I IX 35 B EL(n)
NT 1 107°30"31"E, 29°51'43"N ER/Sta FIIR K 3
NT 2 107°30'35"E, 29°51'28"N BB/t FRHH B IK 3
NT 3 107°28'52"E, 29°51'11"N NT % Mt 3
NT 4 107°29'14"E, 29°50'52"N ANT % Mt 3
NT 5 107°29'16"E, 29°51'3"N ANT I R 3
NT 6 107°29'09"E,, 29°51'43"N Itk A H 3
NT 7 107°29'07"E, 29°51'02"N FHK S 3
NT 8 107°28'46"E, 29°51'20"N Fk A H 3
NT 9 107°28'36"E, 29°51'25"N NTIE RIS 3
NT 10 107°28'46"E,, 29°51'12"N N PRARIRAE 3

1.3 #Emoatr5ait ok

JKFEROK (THg) | W fi#A55K (DHg) | i PEOK
(RHg) M0 22 2R F P IR 4 R 5518 JR 1 9 b otk 1%
P70 M SR (TMeHg ) 1% i FH 35K ( DMeHg )
AR 5 SR FH 25 18- 2. 31k 85 & GC-CVAFS %M. it
ki 2 5K (PHg) = THg — DHg; i ki 2% H %L oK
(PMeHg) = TMeHg — DMeHg. &t (53 85 38 4t 31
I3 HrRH SPSS 16. 0 #3E4T.
1.4 el

Gy B i A b R AR I OR FH A A | P ATRE
Pt B AR [BDISCR  THg F1 MeHg 25 F143 9110 0. 045
ng+L~' F1 0.009 ng-L~"; Jii#r B IR N 80% ~
120% 5 FEXF 5% B b4 7 25 52 00, AR XA o O
% <10%.

2 HFR5ITE

2.1 A[FEZEAIKA GRS 25 53 A R
2.1.1  A[FEZEARIKAA GRS (8] 53 A Rk

TF5 DX A% W0 A A R 25 SR vk B2 &1 1, THg
WRESEFE ] 9. 95 ~15.26 ng-L~"  ¥J{H M (11.95 =
1.87) ng-L~". FAKEOR A 7R (5 SR H B (% PHg)

H46.42% +0.44% , H 4K K% PHg 4 61.20% +
2.25% , FEBHK PR B LA M ASATAE Ak
R EFUFR S RAFTE. ANRIZERUK AR BOR B %
PRAAE ML [ (14.71 £8.42) ng-L~'] > F 5K K
[(13.06 +6.94) ng-L~"] > pkHi[ (12.30 +5.83)
ng-L™'] > RMIEAE[ (11.90 +5.78 ng-L™") ] > FF
K[ (10.07 £5.07) ng-L~" 1 (K 2). BKIE, o
FEIX KR TH eI H A2 15 YL i3l 2 ) (|
T 2 B A TR K K ARAE (1000 ng-1L7") P00 Je it
IRIREE S 1 bk (<50 ng-L~") 2 ATt 4
P R H AR TS L

FEAK (Hb R 7K ) S 3l B = AR KR, B
SR B4 G -F Ji R IR K & 4. 35 2 LA a
58, W9 X IEK THe W B e 2 H S AR B4
X VT A R AR HH I 8 b MR K vk BE I A AH Y
[(11.61 £8.43) ng-L™"]. BFsE XA LT 4T
TR T X Bk 5 T BB 2 T B K R VR e
) EEE R e Ah, FERT | AR AR A 2 g ok
Tf] VR 2 RS TG Yt R K P IR I T Kok
T MR AR TR, MK GARER ) F2I4E
UEKAR DL R AR, H TH e B2 YIME M (12. 99
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Fig. 1 Spatial distribution of THg in the sampling sites
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Fig. 2 Distribution of THg in different water types
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PSS TR AL F N L7788 72 51
IR ] AR VA SRR, 5 B kb AR At /K A v EOR TR B
Pt .

FH T8 VA B SR e o A R 2 A AR T
ANRERAE AR AR (B 1), Kb NTS FIrfE X
W BFEK RS (H HETEFF A TR S, T
ST M F IO B 7 =, B ICAR R 1K A ORFER I, 78
it T AT B T 2 v 5 R - R BE AR T ik A
I FEOZ XK AR B T 5. SRAE A NTL
NT2 SR TASE SRR A RN & &
FEHE AR A T Y 8 B T v R Mk Tk
pge L™ BGE g, it T H AR KR MR BE | TR 2R R
SR 0 SRV JIE AT g R R 2R A B SR A IR K L4
HEROIEL AR AIFRMIR AL X IR vk AR Y | (H A
o T R A AR X T AL A R AR TR 52 1X sk
IRMRAE g 5 (JUHR A ) | (H T AR 22
B AT BB A, TR MR 58 X Sl 176 3
BIINE , FBOKR R T, Fostier %10 %
B H SRR IR K TR MR B (2.5 ng-L71) iR F
ZH) TR HBIX (8.9 ng-L7").

FHOC S BT 26 B, AR 5% XA [ 288 AU AR IAR rh i i 25
IR R 1 5 EOR 2 3 E ARG (r R 0. 875

~0.992, P<0.01) (F2). KM XN KK ER
(R BE AN SO e T JBORE 25 0K MR B2, 3 52 5 il 25 OR TR
JEFTRZMR. AN A TR AR T i i 25 5 Vs A
HHERFHTCEFEF (P >0.05) ,iX 5 Mierle 20U
LI K Watras %:32] e 4s A I, (ERSE E‘%‘?Im
FZE ] Carson 77 FIRFFE 45— 20 & UL A
Ji DR RT BB SR AF 90 DR A S B | 4 A A ML 5 1t ¢
i, {15 Hg-DOC 28-S AEHI/ N, — R I i 255 A7 )
RE XA T 55 LR A A il

®2 MRRKGRERSREXESH"

Table 2 Correlation analysis of mercury species in the studied watershed

EgE| FEHAI K b #ith JEK PPRIRAZ
DHg PHg DHg PHg PHg DHg PHg DHg PHg
THg 0.927 0.957 ™ 0.895 " 0.963 ™ 0.875™ 0.958 ** 0.992 ™ 0.991 ™ 0.894 " 0. 966 **
DMeHg PMeHg DMeHg PMeHg DMeHg PMeHg DMeHg PMeHg DMeHg PMeHg
TMeHg 0.946 ** 0.984 ™ 0.835™ 0.989 ** 0. 663 ™" 0.990 ** 0.993 0.987 ™ 0.906 ** 0.996 **
n 30 30 15 45 30

1) * = 3R/ P<0.01

2.1.2  R[FEZERDK A SORET R AR REAE
WIFSE XK A rp SR MR B AR N AR ALy 2. 07 ~
31.85 ng- L~ MKMASHBAES HAN10 A, S {E A0

MEAEL A2 A4 A(K3) =58 & B
B, 2 ERM (K 4). —JrHE , #BEEFE K
FEM RN THe &3] THFBEM; B— Il &
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IR FR . B, DUSEAVEA ARG R Tk E eI
BT EE I KA 3 T A SRR AR5 e, & TR
SR REETR TR AR, 15 A HFTR
TR A ANIRIZEE KA SRR B B Ak 2T
R EAS B 2R (2 8.25% , FkZE 17. 81% ) IR T4
BB (F22028.22% 422 28.14% ), TAHEZEWK
TR, KA TR e B 32 N\ R TG sl 2 i T A 5, PRt
e NI Bl W 7™ T A K AR SR e R B (AN SR R
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Fig. 3 Temporal variation of THg in the sampling sites
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Fig. 4 Seasonal variation of THg in different water types
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~0.441 ng-L™", Wi S {8 24 (0.232 = 0.099)
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[(0.203 +0.148) ng-L™'] > /K [(0.123 =
0.118) ng-L™'J (K 6), I B bt R B0 s [ AE 1Y
sy ad. 5 REGRIEML, HK B R DUl A b 3=
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Fig. 5 Spatial distribution of MeHg in the sampling sites
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TBAEA 5 f A [F] 2 BUK AR B9k 5 RHg [R]JF oA
FHH B E AR (P >0.05) , Lok, HIER Y
THg F1 DHg [H]t AR L B B3 B IEA R (P >
0.05). /KA RS B R Mk B IE R 5 TCHLR e
SR PR BOC R TS IR AR R 324 o A IR
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Fig. 6 Distribution of MeHg in different water types
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Fig. 7 Temporal variation of MeHg in the sampling sites
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