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Fig.1.Sketch map showing sample localities in the Wanshan mine area.
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Table 1. Description of sampling sites in the Wanshan mine area
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COMP & SiOHME. X HAMBAERLERP®E
MUEYPHNIETYRIRA, PERTHEREE
M2~41 mg/kg, BT UK A APROERE
0.35 mg/kel®, VUREWEFR4.4~ 13 me/ke, BT I8

FHER. AT AU TG EENRD, PR
RREYTHESRTEM Cu 75.1~52 pg/ke,
Pb 4 36 ~ 9 pg/ke, Zn {5 F 41 mg/kg, Cr H 2.6 ~
90 pg/kg,Cd K 3.5~ 11 pg/kg,

%2 FLRESNEXNEDHOENS (%)
Table 2. Major-element oxide concentrations{ % }in calcines and stream sediments of the Wanshan mine

¥ SO Ti0, ALO,  Fe,03  FeO MnO0  Mg0 Ca0 N0 KO #EH PG co, Bit
Cl 1449 0.07 034 0.6 0.63 0.04 8.58 41.39 0.9 045 0.7 0.4 324 9.78
Q@ 1408 035 025 091 027 005 145 3334 028 055 0.8 0.0 4.1 9.5
G 1345 0.7 147 092 035 008 1011 3345 04 03 307 0.1 356 9.5
C4 128 0.2 123 0.8 026 0.06 1049 33.37 03 03 414 0.2 35.4 99.45
CS 1738 0.2 0.98 0.88 0.66 0.07 9.47 20.67 03 04 846 003 31 9.4
C6 135 0.6 098 06 015 007 9.5 358 03 02 52 017 T 9.5
$ 506 0.4 025 018 0.1 004 1.06 500 03 02 3.5 0.15 30.05 9.69
7 42 011 029 016 005 005 1.6 4998 03 02 3.8 0.01 39.15 9.48
8 7.57 004 0.1 02 0.1 004 3.06 46.79 03 02 44 009 366 9.5
9 84 014 013 025 005 004 1.13 478 03 03 4 015 369 9.65
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Fig. 2. Trangle diagram showing majar anion and cation distributions in surface water samples near the Wanshan Hg mine.
Values are expressed as the percentages of the total milliequivalents per liter of the anions and cations.
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Fig. 3. The variations of pH, EC, HCOy, and COs*
in the above pile, below-pile, and downstream water
samples of Wanshan Hg mine area.
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Fig. 4.The variations of Mg, K, Hg, and S in
the above pile, below pile, and downstream water samples
from the Wanshan Hg mine area.
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MR BAT E#AKE SOFRELBHET. W1 H
W3 ) SO A BB ERMES T TH/NMERNRK
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4.2 E

B &R K41 me/kgo E1T 7K X 57 A K
EBER, PEFHRITUEEREAKT, ZFRE
BRTHKIFRSBAR. BEELHKSX
(AR AKEPRRIABBESBR)HMR
5,5 10~ 200 ng/L. RERBEHT, KFHWER
BRBEWI, X 300~ 1900 ng/L(E 4), XHh/E
REFAXEKEREH, SRLFHRETETE
6.8~ 170 mg/kelslc XS ETHRS BMY,
AP HKEIT RS ERE, #MEIREYEREA
IR B

B—1TRYRXKERY KX (1960 4 LA G F
THEEBEMEAD)MNTHESE S LHA2 kmit,
HE W5 RSB N2 ng/L, W, WAE W5 5
W6 K 3ZIC = {2100 m, B T W5 BB BAIE AR
SEBMN N gL, MB, EHR4WTH, KRS8
RAREL, X5 Horvat S0 2530 — B, RPR A
BEMAERBBREY L,

RANEDTPRIEIE 4.3~ 12.6 mg/kg
(F198.4 mg/kg) YT BERSTEN 173, X
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1% He " 3 Ca2* BUR, ZEFRATRIEF
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1 Feng %01 5 BF 35 #0481 40 T W9 7K o 5
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& ,Horvat ViR B T — 1 $E30.1 me/kg, X —
HEEETARTN 4.3~ 13 mg/kg, HIERETEE
RREESEHARAR, Horvat EHRB ST A
3 6~9 EHE TUA3S kmib, AXHBESFLR
— 8 L TRy, R b T AR
FUEY CaCOso

%3 AESHGFRTEREERSROHEE
Table 3. Comparison of Hg concentrations of the Wanshan Hg mine with those of other Hg mining areas throughout the world

# K BEREA P E/(mg/kg) BEEME  EY/(mgkg) £K/(ng/L) SRAK/(ng/L) X W
il 20000 15~35 R i 10 ~ 200 A3
BEETH 4.3~13 300 ~ 1900
T E M 52-12
33 BEETH 550 ~ 10600 655 (6]
o H 30.1 20 ~ 1500 3.8~38
HH 17 ~ 590 12.5~52 [10]
Wik X BT Idrja K5 105000 43~ 1640 FRL¥ 2 <3 [11~13]
FET# 300 ~ 1000 > 300
% E Humboldt Basin 10200 1.9 ~ 2000 Humbldt 15 0.008 ~0.28 2.2~9.0 <S5 [14]
Rye Patch KFE ~ 0.05~0.15 2.1~8.0
FET¥ 0.80~ 170 3.1~13
%[ Alaska FI I 5 1400 FEEW <1.0 0.1~ 14 [15]
FETH 0.90 ~ 5500 500 ~ 2500 <50
# @ Sulphur Bank &5 4400 ~ 7000 250 0.5~-83 5 ~ 700 2~8 (16,17]
FEHR R Palawan K3 12~66 [18]
FRTH® 6.9 ~ 400 120 ~ 34000
2R Coast ranges > 1700 20~ 150 FRHK 2~ 11000 1~ 3700 [19]
SR #RNEK 2100 ~ 450000 870 ~ 280000

Baxk

1400 ~ 19600 120 ~ 16220

52 3 WEART ML, TR TURY (IR
EYHREFRBRTS, BRRERTHESTER
B, XTRENTHEFTEATRNBAESRY

T4, &3 T EE Humboldt Basin BA M) HoAth
FTRAKFEREBEBE. FILTF XBESKSE,
R F FEEEB Coast Rangeso
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SRR, S FHIEM +7.34%:H F + 8.70%0
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BAR. S, LR TR T BB, BT DL R
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$ % X W

A, 2 6 SHEAM T U, ™S BB X
—F, RS
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1 R H AR 3R T HE —ERHERER

5 4 i

LR BT RAKRELTYSR
H. BTFaBE— FEARY , BERENLEL
BHRANESREFTENR, HIUESBRD,

HTREREMNEWE, AR AKhBRETN
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1800 pS/em. KL E W BE RN MZ* -Ca®* -
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SRE AN BREERAEE.

EELTEF S0F 5 HE* —HER .
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ENBIRONMENTAL GEOCHEMICAL CHARACTERISTICS OF MINE WASTES
FORM THE WANSHAN MERCURY MINE, GUIZHOU, CHINA

ZHANG Guo-ping"'?, LIU Cong-giang', WU Pan', YANG Yuan-gen'

(1. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Graduate School , Chinese Academy of Sciences , Beijing 100039, China)

Abstract: The main purpose of this study is to assess the potential impact of mining activities of the Wanshan mercury de-
posit in Guizhou Province, China, on the surrounding environment. A study was conducted on the distribution of mercury
in mine-waste calcine, surface waters, and stream sediments in the mining area. Host rocks of the Wanshan mercury de-
posit are carbonate rocks. Weathering makes the waste pile release not only mercury, but also alkaline water. Surface wa-
ters flowing through the fumace calcines pile show clearly higher pH values ranging from 10.6 to 11.8, higher EC values
and different compositions of major ions. The primary ore of the Wanshan deposit is simple, dominantly cinnabar, lacking
other sulfides. As a result, other heavy metals are very rare in the calcines and water drained from the mine. The high Hg
concentrations and alkalinity of the calcine pile are the major threat to the surrounding environment. Dissolved Hg concen-
trations drop from 300 — 1900 ng/L to 72 ng/L and the alkalinity is also neutralized, indicating natural downstream attenua-
tion. However, due to the high concentrations of Hg and alkaline substances in the calcines, weathering, erosion and mine
runoff may deliver significant Hg to downstream environments with potential adverse effects on the sediment, aquatic and bi-
ological columns.

Key words: Mercury mine; mine-waste; surface waters
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