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Fig. 1 Geological sketch map of the study areal"
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1 SMAKESHKEDEHERIH (pg L)

Table | Average levels of metal elements m different waters | pg/L)

. EA HeTMOE BA HeT AR MAT HeTIF R #Ea#E RREBTFA EKRYRE HATRE
=E U mTF A TR (8) WAERMANL  HFRO) (6) (4) WF
As 528.0Q 0.7 10 1 1.8 1a. 2 o2 2 a
Cd 352 0.08 Q.31 Q.15 101. 77 0. 12 - 0. 05

TL 412.7 Q.04 8.83 Q.02 Q.56 JUNE3tH] - < 0,01
Hg 0.51 0. 46 0. 19 Q.55 0.4 Q.15 0.07 003

Cu 145.0 Q.5 0.9 0.5 358.9 Q.3 7 0.5
Pb 0.25 0.13 a.12 0.23 1.02 0. 18 1 003
Zn 3491. 4 3.0 13. 6 1.0 644. 8 7.5 30 2
5b Q.58 Q.18 Q.42 0. 16 0. 35 . 03 | 0.3
Ba 12.1 30.8 50.3 42, 3 18.2 3 50 10
Fe 259218 53 196 5 188 367 3 40 3

Mn 2816.2 7.2 137.1

231 1366.6 9.5 8 0.2

. FEANBEFAITHESYE. ERTREMEETK 3],

ERTENSEEE, KR AT TIMENITES
BU55F) 528.0 pgs/L F1412. 7 pg/L, HRIEEEY
FH{H B9 2 640 50 51 587 £, i Hr HH AE i R R
FMMBESRE. As A TIFEMFRFAF 25
3710.1 ug/L F1 8.83 pg/L. REMERER 50
5 1103 75, 755 40 DEAY HESR T R AT R
fii: W Hg-TI §2EIR T Kt TAE#EFR He Tl
PR A A TI AT ARy ESINER, K
AsFITIEENF 0.7 ng/LF0.04 pe/L, XK
PR RMEA 4 BR S XMERERA B TKP
ESEN AR TR As T #4s (lExE, ¥
BT ET F) 8 AL L T A uE R Y
HFR.CA.Cofl Zn 19 E ERTE He T1 57 KT A
HEEEN, EREAFFSIERBTKPIEHE
A BRBEEREHEZELIL, Heg £5 K TKH
#0.5] pg/L, ERBRANIEAALT K TH K
0.19 ng/L 0. 46 pg/L, HINTEHEREETSE
AHE, EEMTHANKEMEFIETREAYUEHRSE
£ VKB TKHs BERERBHH T 17, PbF
ShEFEKBTAKPLHBESR, XS5F EPiRP L
P AMTAESET M LA X MBaET KT
KPS EERE ET K/t T K &K Py
FSEK2~3 15, METREERME., BAKI HgT
FTERTRYEHNEN, S5 ENTTEYE
e, FERBTAKPSOI MEEAR, BHF R
SR T KRNT R TR R AIFLED, 5 BaS0s
BIEEHERE gk, = -9.97, tR#ERET) M |k
¥, X TAkd [Ba] 5 [S0i ] B ERE
lgK'sy J9-8.30~ -9.48, KT gk, . XTTHES

Ba®' £ SOI” SR HE MY KT Kkd K BaS0s i
WK, BRESFRIBFERE. EFE5ED
TAMBEERAKR gK ' BELBRER -9~
—10.40, B3 gk, fH, RAXEAET [Ba’*] 5
[SOi 1B T i - e .

FETHATRNE LET ERZHT KN
mERERTENE BRI Hg K5 2(0.56 pg/
LYS#AR] He- T & Kt T A PRIEL . i Ba R
(42.3 pg/L). XFUA, HZELSTHE, BEHT
KPBETKEHEEANEBTEUFRERIERY
KF. REREIS LT RS L9 RHEERR
BRA100~300m) V. KT HRERT KEEH: H
LHEZHTAZRT B ARMaA, AE R
EESIE (MEETERAYELEEERE
HHREE) TESEEEHR T KL EBTENS
BAE. L& REERTKPERBTES B
B RASMAEABAEEHFRNERRET KEH
HWEs ., AERRETE, B & (FELT &)
e F—HAEBER D, BEMT KKEERE 10 ~
S0m, MERBPARTALURANE, RAKHFSS D
X A EERTXKPEBTENSERYR
i (4 As X7 0.9 pg/L), MERB TP EET
ESERA N As 59 81.4 ng/L ), Bk, 51
ETXERARE, FEBTKPELBAEN TR
DINGIN: g4 B =

HREASE THEREMBT AP, As, Cd, Cu,

1} Denstone Minerals Ltd, ™ AGB{E. 1998,

2) BRI B AT, BTEE T K T AR R AT
RERHEENH RREZRE.
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Fig. 2 Relanonship between the As and Tl and the Fe and Mn levels in groundwater at the Lanmuchang Hg-Tl muneralised area
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4 HAM HeTI T EitREBR KRB LDWHE
Fig. 4 Samphng sites of stream water at the Lanmuchang
Hg-Tl mineralised area
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Hydrogeochemistry of toxic metal elements in an Au-As-Hg-Tl mineralised area
in Southwest Guizhou

XIAO Tang-fu!, HONG Ye-tang'. ZHENG Bac-shan’. HONG Bing', Dan Boyle’, Jayanta Guhe’
{1. Staze Key Laboratory of Environmental Geochemustry. Chinese Academy of Selences, Guiyang 550002, China; 2. Mineral Resourees
Dwewion, Geclagrcal Surtey of Canada. Otawa, Cenada, KIA OE8; 3. Scienne de la Terre, Unversitd du Québec @ Chuvounmi, Qudbec,
Canada, GTH 2BI1)

Abstract: Hydrogeochemistry and environmental effect of toxic metal elements have been studied related to both the
mining achivities and natural processes in a typical Au-As-Hg-T] mineralized area in Southwest Guizhou Province.
The results show high levels of toxic metal elements in both groundwater and surface stream water in the Lan-
muchang Hg-Tl mineralised area and low concentrations in groundwater away from the mineralised area. High en-
richment of metals was also detected in groundwaler in the coal-mining areas. The dispersion of arsenic and thallium
in surface stream water around the Hg-T] mining area indicates that the concentration changes ol As and Tl are
controlled by the seepage of groundwater and the leaching of tailings from the mining area. On the contrary, no
obvious enrichment of metals in shallow groundwater was found in the unmined Yanshang gold mineralised area.
This may indicate that the natural process in the unmined area does net propose a hazard to the aquatic environment
so far. Il is demonsirated that the disturbed groundwater and the exposure of tailings related to mining activities are
the main sources for the anomalous levels of toxic metal elements in the aquatic system, and that the hydrogeo-
chemistry is a good approach for implicating the environmental impacts related to mining activities.

Key words: hydrogeochemistry; toxic metal elements; thallium; mining activity: Guizhou Province
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