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Fig. 3 Characteristics of ore, mineralization and wall rock alteration of the Paiting gold—mercury deposit in Danzhai, Guizhou:
(a) Gold mineralization bed: limonized and silicified limestone; (' b) gold mineralization bed: thin to medium—thick bedded
limestone with pyritization between layers; (¢) gold ore: pyrite with high gold content in banded limestone; ( d) gold ore: thin
bedded muddy limestone with calcite veins between layers; ( e) late calcite veins developed in medium—thick bedded limestone;
(f) the calcite veins containing Sb in the fracture zone; ( g) mercury ore: the granular cinnabar in calcite veins; ( h) mercury
ore: cinnabar is distributed along the laminar layer in the thin bedded limestone; (i) mercury ore: fine grained cinnabar
distributed along calcite veins or joints in limestone; ( j) the powdered organic carbon is distributed along the micro-fracture
surface; ( k) siliceous and carbonaceous black shale; (1) bitumen in ore
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Fig. 5 Characteristics of mineral microfabric and alteration of the Paiting gold—mercury deposit in Danzhai, Guizhou: ( a)
Quartzsecondary enlargement in siliceous cementation; ( b) late calcite filling along the quartz crystalline cavity; ( c) there are
calcite, quartz and few pyrite and some between the grains of oolitic limestone; ( d) idiomorphic pyrite in quartz detritus; ( e)
cinnabar in quartz veins; () carbonaceous mesh veins cutted by quartz veins and the edge with few pyrite; (g) different stage
calcite veins acrossed each other; ('h) thin bedded muddy limestone with arsenopyrite and pyrite between layers; (i) small ball
shapes, cubic and other coarse pyrite; (j) the calcite veins contains cinnabar, pyrite and quartz grains; (k) arsenopyrite in thin
bedded muddy limestone; (1) the symbiotic of arsenopyrite and pyrite
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Fig. 6 EPMA test points of pyrite, arsenopyrite and cinnabar in the Paiting gold—mercury deposit area: ( a) pyrite is surrounded by
arsenopyrite; ( b) , (c¢) strawberry pyrite and the main metallogenic pyrite; ( d) flake cinnabar and pyrite; ( e) arsenopyrite
contains granular pyrite; (f) pyrite is surrounded by radioactive arsenopyrite
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& 7 Sk F#m T FeuS As Au X2 2 B ( & Tc JIEEHE Reich et al., 2005)
Fig. 7 Relationship between Fe, S, As and Au in arsenian pyrite and arsenopyrite( Fig. 7¢ from Reich et al., 2005)

WA &R F AP ok PR 5 (2016) BT il HE 2
SRR 6Sy_con N 20. T%o, 7% 9 Hu R T
AL, T F R SCH IR B nTR Bk By 22 )
e A R A DU B BBk, WA 8 ™ i s ik
W, AT B A [ DX B A [ o 3R 0 2 A 22 A
RIRRFE - (R, PEEEHERE 5 )07 IR 1 R A F 6
W AR T EZ O HUZ R, HR O A e AT BB A
YRR JEAEZ S T R AR n s L -
x2 EMAEHESRTREMEE
Table 2 Sulfer isotopic value of the Paiting
gold— mercury deposits, Danzhai, Guizhou

34 3
Beaa s W | O oo | O Sar i
( %o) ( %o)
HgS1 JEw 20.63 / A3
HgS2 JEW 23.53 / PN,
HgS3 =7 21.47 / A
WEER / 20.46 L 2014
W 20.6 / e, 2016
Wk 20.7 / W ,2016

I_—:J & fib arsenopyrite

43 BHYREMAE
DZC1.DZC2.DZC3 KA {0k T & 85 1 R,
DZC4 Jpiidg , ik 3 W3 3.

=3 BMAEHESRT KENBREMNEE
Table 3 Organic carbon isotopic value of limestone from the

Paiting gold—mercury deposit in Danzhai, Guizhou

FERE | REENIE | C EE( %) C/N 8" Cy_ppp( %o)
DzCl | 1592 1.76 95.69 -29.78
DZC2 | 1 B2 1.07 19.47 -29.70
DZC3 | 1 S92 1.4 18.86 -29.69
DZC4 | | 582 53.49 19.52 -30.45

Rl JRA WL — AT N, 6" Copp (A —26%0, 15 VE
HFHLFR 8" C i -21%0 47 ( Ogrine et al., 2005) .
HERE 4 R R 8" Cy_ppp I 77~ C/N i 5, 75 B HL
B REEA YU RRE . HERE SR RS2 o 8RR &
Ik 1.07% - 1.76%, 2 W Bk & & & b
53. 9% ME B T8 S A VLR HL)Z . A LK [F]
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8" Cy_ppp M —29. 78%0~ —30. 45%0, -3 -29. 90%o, A5
FRAE IR 2470y, SR HLBTER A T F B AR, X 5
H" BBl & A LR A = SEAR
44 HEEME

fis SR 0 BT 4 R a3k 4, Ak
513CV,PDBi@ﬂiI/DZl{EH@:"pC?E@ﬁkvélxov—sylowﬁﬂ‘j
15. 23%0~20. 14%o, &4 41 "1 J5 fft A1 1 8" Oy syon 1K
TR MRS A5 A 8" Oy syow i Tl

R4 SMARHESRY B MARAHR. SRMARE
Table 4 Carbon and oxygen isotope compositions of calcite

from the Paiting gold—mercury deposits, Danzhai Guizhou

*i% *ilﬁ‘l’fﬁﬁ 513C\'—P])B 5180\/—}’[)B 5180\/—5\1()\\
(%o) (%0) ( %o)
Call YAl -5.72 -15.21 15.23
Cal2 B2 AR -3.00 -13.87 16.61
Cal3 2 TR -2.70 -14.94 15.51
Cal4 BRI -5.04 -11.93 18.61
Cal5 WA -2.57 -12.02 18.52
Cal6 KA -5.97 -12.80 17.72
Cal7 KA -5.20 -10.77 19.81
Cal8 el -0.56 -10.45 20.14

— AT AR R R R IE A 3 R DR
SRV B b 8 5, FE 8" Copy 43 4 = 3%0 ~ — 9% Fl
=2%o0~=5%0( Taylor, 1986) ; QULFUE HBKIRER A 1
J AR FH B8 8 1 7K RN I8 J5 25 A B FH ™ A A e
H 8" C %o = 2%0 ~ = 3%o , U M R £ 4 T Bk Y
8" Copp IMH A 0 Z245( Veizer et al.,1980) ; @44
LB ML E £ C, 8% Copy N — 30%0 ~ — 15%0
( Ohmoto, 1972) o AN[IA IS B [F) 10 2R (H AT R 22
S, Y TR [ Sk YR AR Bk 45 B A — B, 67 Chpy
{HWBFET N - 5%0 25 47 ( Ohmoto and Rye, 1979) ,
B, 248" Cy_pp A= 5% e AT, FLRR AT REAUR T 1 0
BUA S A AN R T IR AR R AR . HEE SR
IR 8" Cy_ppy H=0. 56%0 ~ 5. 97%0 , -3~ 3. 84%o,
R TFHFARBRR ER 55 1 67 Cy _pp X 18], Z 800 Hi
TIREBA AN TR 1Y 8" Cy_ o DX, 2735 LW I
i B 2 TRk

HERE 4 R 747 B89 6" Oy_swow A 15. 23%0 ~
20. 14%o , 57 T FH AT K 8]80V—SMOW( 10%0 ~ 30%o0)
Z ], U BH 7 A I ORI T LA -

5 e

51 B HR

i ok B AP LEE K A3 TS, IRAD 43 AT fRE K
ISR 5 f A ok by, T4 00 v B O i S A K
PRECAN 45 R IURLAR /N RS R, SRR A Y T A1
JVk R I 9175 A o DRI, R O 4 DRy A R, T oK
MG

P FIREF I XA T 45 2R, Py 1 & Au AN
Sb.Hg; Py Il 146 H B8 Sh( V#4114 0. 012%) ; %
b Sh % ik B e ( SF 4 1H 0. 101%) 5 Py I
Sh & B I AR FEAR(F-X{H 0. 019%) , f i B Hg( ~F
BI{E 0. 051%) ; T JRAbH Sb JL-F-24 0, U B 4 86~
R MR F W AR YT -

PRI, AT IAC PHIEHRIE ok BT IR vh 4 B R R
AR B IR, I H R S B ARK IOE B -
5.2 HEH R

3 3o B A WL B BR AL A RRAE 20T R HEIE
G R AFAE Z WK W SRS B, R A E
96, I A KR A B 2R A DT RIIR 4 =R, AN TR
HAUR BBtk ~ SR RIE 2R K5 A i £ o 3R IE o B 5K
HAREESR

i T JCRAE AR S B rp ] AR a4 R AR 1T RS
( Mclennan and Taylor, 1979) , I8 7 A S 5 T H#i 2
I, 4 BCE A YA 2 TP TR AR IR N K
— B, AT AR IR A TR, 3 1R LT R AR
RIS a1l 8b, Ir A WG TR Bl ith
LA =2 —2% N LREE & 4 A ( Cal2. Cal3. Cal6.
Cal8) \—2& Jy A XF 40 &I ( Call, Cal5.\Cal 7) \—2&
4 LREE 75 #5184 ( Cald) , B J5 fif 41 - .4 fe i
THUJZE , MR TR SR A A K oa K E X
B, HPOR M BT A 451G AR Rl . LREE/HREE
SITEM BBl 2 G A T v A A iR TE B D 28 S T AA
(R T PRI v, W2 BREAE P B 5~ A2 (R s/ N T 1S 5
FECLREE 548, 25 AT A W Z 5 5 [ a8 &
AT K ROBE, IR R R AR 28 SN La 2
Lu #1, 53 HREE = £ ( Bau and Moller, 1992) .
K, BE 5 Cal2+ Cal3.Cal6. Cal8 177 il A1 ULTE TR
PEIREE , Ty fif A0 KT BE TR BT L B I B e 481
KRB HAT S R S KA OB A Cald T3E T Hil
FHIFSESERAE T 0 KA RN, B A T
LREE F&fIKT HREE ¥4 hn. 2HEM + 0 % AU &,
A RESE A2 AR 5 20 (R BT A5, 2018) , KE
Call\Cal5.Cal 7 97 + BC o3 #h LA X P30, R
K SR BRI, HAZ 3 1 BR A HIRAE -

HEBE &R0 KT fift 41 Hh SEu S ANEa e L (H 3%
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(a) (b) Jif# 4~ Call —e—Cal2 —a—Cal3 Cal4
—o—DZP1 —=—DZP2 —=—DZP3 ——DZP4 - Cal5 ——Cal6 —e—Cal7 —=—Cal8
DZP5 DZP6 -+ DZP7 DZP8 J5 7 ——HgS1—4—HgS2 —o—HgS3
—»—DZP9 —=—DZP10 ———DZP11 ——DZP12 . g —8——a.__
100 DZP13 10
N N
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og of
= #
1 0.1
0.1 0.01 it

La Ce Pr Nd SmEu Gd Tb Dy Ho Er TmYb Lu

La Ce Pr Nd SmEu Gd Tb Dy Ho Er TmYb Lu

P 8 PHEEHRRE GoRE S0 A FR (a) AT W75 A0 FIURAD( b) i b T0 3R BRORE B A B AL E 73 X
Fig. 8 Chondrite-normalized REE patterns of ore-hosted strata( a) , calcite
and cinnabar( b) from the Paiting gold—mercury deposit
RIMERIESR W o JREDVEE HgSO HeS10\HgS11 73] RUAYA SO IEARE , KA KA AR 98" Oy svow

>k 83 77 fii 44 FE Cal5. Cal6. Cal8, Cal56Eu A 55 11 7
# ,Cal6.Cal8 5 SEu A 1FE S8, ¢ B B i iR 32 22
R TR L P i A & S RHC A TR X K —
SR 8% Z 0 28 7 3 i R SR MR B 534k, Ce™/
Cee™ 119 42 A B SP- A Bik  E F 1 2 1 4 2  T 13 11 4
MR E PR EE IR T o R PR 1 BT It A — AN L Ce
SEE AR Ce TR B0 255 1F 0, R W
JLAT It A RS T T2 AR

B S ERR T AR E CO,( Michard et
al., 1987) 0" IREYH W)LH & F 24 2l P &
WPECRRA R SRR AL , RS A s B Bl
PERREAT R JFEVER S* o PRI IZ B9 BT AR B
CO, Ay R MR P T AR o

D7 A A it B A O3 TR B 0 P S Y
G AT B EORAR A AR XS 5 B A 18 0, D8 B R AR
RO KA T AR W B X R P S AR I IR, X nT
RES AR IR IEVE A OC, KN R & L IE4F
HRAREKA T BERAE T RAF 5, 6 K T
SLBCRBREAT ) M2 TR B R A b 5 R SRR 45
B AR LT B i I R

AN, ARV 2R 14 £ B 2R 53 A7, B 4RI 3K 1
SIATAELAR WAy A TR LA 25 5 0 A
H 5 A ST 2T AR T O A AR R 3R (AR
ZEBR, BT A R Stk | L e et
T BRG], X R T e i R AT A B
M2zt MFET AT A 06" Cy s ik i

HL I, &8 4 5 A8 8" Oy_gyow /N T FLA
(), AT RE AP AE S0 i i A rh A IR AR
SR IEN SRA A1 7 AT 898" Oy syow B 3l K
TS, AR BORE /Y fe i, IR e i B 72
TS5 EEA (IR A K AEKE RV T T [F A7
FEATH, f 8" O gyow 12 T HE AN, AR A D5 it 47 UL

BN FHEEHERE G R IR I B AR B 2 1)
W W, H BRI A 3R, IR 256 T
G RABEK
53 &.RkHIKIE

S DX Sl T T S5, A T ) ORI AT — R ]
REPE, RO )2« 0 i AR R RIS A 0 . X AR Ey o
AU T T SV S RS T4
FRE(HE G A TSI BHE 0 A i ) Bl
AAVER IR Z A B, H B 0] B2 R P A
( TEFIE,2006) o {HAS ]2 0700 407 PR BT AR 3
AR (T TAE, 1989; 24T FHAE, 2002 ), HERE 4
W PRI 25 18] 4341 BH Jb 32 VR R B 24 1 o, IXC A I 284
Z R MW, 25 5 8 W K o HLBR SRR R AF
TS C R W 4 0 U 5 R AR S AT O, PRI, R
FIPTREE A R IR, TR R BT IR i A4 I
LIS S TR =R SUE - S RN R F A A VR SR = X
Jr ffAT Ak, AR BE AT 2 1) A0 6L 25228 o 55
XWX 25 5 10 4 5 1 R e 4 SR R B, ik o
Tk S 7 i A Tk R A 22 B4 2 A0, 4 1 A7 8 v (R
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0" FE WU RIS A4 B Cal2 Cald) BORE 2 | &,
ERARAREDOREAR Fh ek o 1 T RN
Vo BEIZ IO B 3 R R R B T Ok . S
A T A 5 0 B2 A A G 4 T R = | plea i L
(I 8a.b) BEAFARILL, AR A OR LSRR 2T S0 o
SR AR E RSB E | & Rk £ heorreck
SR AVRAPIRRE T IS4 96 - IC A 4R s B E W & w

B AR AR R A SR T A i B R TR
by, A O R A E A T AL, X
TCER A BRI RE TT , PR, TA R oK 2 2R UE T i
JEH A
54 #ERKE

FAPIRE R A E N A2 5 VR AT TR
VEFI R BB hR A ( FHR ST, 1998) o HEREGIRE™IR
2 S A A R ) B AR IR BB ( Bl 6bc) L 3R
WA= — A DL E T A DT (™) FEHL. A
BLBTAY I8 J5 A AR 3 T 3 88 ( FeS,) 1Y & £
PETT SO TR IR R AD v B8 R 38 J i, $A 4k 22 i
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Fig. 9 Carbon—oxygen isotope diagram of calcite from the
Paiting gold—mercury deposit ( from Liu Jianming et al.,

1998&)
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Geological and geochemical characteristics of the Paiting

gold—mercury deposit in Danzhai, Guizhou

LI Depeng” , YANG Ruidong” , CHEN Jun®

, GAO Junbo" , ZHENG Lulin” , DU Lijuan"

1) College of Resource and Environment Engineering, Guizhou University, Guiyang, 550025;

2) Institute of Geochemistry, Chinese Academy of Science, Guiyang, 550081;
3) College of Mining, Guizhou University, Guiyang, 550025

Objectives: The Danzhai gold—mercury deposit is located in the Sandu—Danzhai gold—mercury—antimony

polymetallic metallogenic belt. The studies on gold deposits of Guizhou focus on the Southwest in Guizhou.

However, there is no systematic study on Danzhai gold deposit so far. Geological, geochemical characteristics and

genesis of the paiting gold—mercury deposit in Danzhai are studied in this paper.

Methods: Field investigation and systematic sampling were carried out in this paper. Thin section from six

samples for electron probe analysis of sulfides. Cinnabar from three samples of mercury ore for sulfur isotope

analysis. Calcite from eight samples for carbon and oxygen isotopes analysis. Organic carbon from four limestone

samples for carbon isotopes analysis.

Results: Electron probe analysis shows that: Pyrite has different shapes in different stages and the content of

each element is different. Au content in cinnabar is lower than the detection limit, and arsenopyrite is the main
gold-bearing mineral. ™S, (8 Scyy) of cinnabar and stibnite varies from 20.63%o¢ to 23.53%0, 8" Cy_ppy of
organic carbon varies from —29.78%0 to —30.45%0, 8" Cy_pys of calcite varies from —0.56%0 to —5.97%o,
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80, _qyoy varies from 15.23%o to 20.14%o. The results show that: The sulfur of cinnabar and stibnite is mainly

strata sulfur and biogenic sulfur; the oxygen of calcite comes from the surrounding rock; the carbon of
metallogenetic fluids from multiple sources and organic carbon is one of the necessary sources.

Conclusions: Pyrite is divided into diagenetic period pyrite and hydrothermal period pyrite. Hydrothermal
period pyrite includes early metallogenetic stage pyrite ( Py [ ) , main metallogenetic stage pyrite ( Py ) and late
metallogenetic stage pyrite ( Py [l ) . Arsenopyrite is the main gold-bearing mineral. The sulfur of cinnabar and
stibnite is mainly strata sulfur and biogenic sulfur. The metallogenetic fluids is mainly magmatic hydrothermal,
which combined with some meteoric precipitation. The carbon in metallogenetic fluids may comes from a mixture of
different end-member fluids, and the oxygen comes from surrounding rocks. Gold, antimony and mercury the
Paiting gold—mercury deposit of are formed successively and belong to different metallogenic stages. Gold element
is mainly derived from hypomagma, and the gold mineralization is related to magma. However, mercury is mainly
derived from the strata, and the mercury mineralization is related to the the dissolution of carbonate rocks and the

dehydroxylation of deposited organic matter. The sulfur of the mercury ore and antimony ore is mainly strata sulfur

and biogenic sulfur.

Keywords: geochemistry; genesis of deposit; gold deposit; mercury deposit; Danzhai, Guizhou
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