DOI: 10.16539/j.ddgzyckx.2017.02.006

(Volume)41,  (Number)2, (SUM)157
(Pages)291~304, 2017, 4(April, 2017)

BEFL BB, E¥ER MERS FHRE]

(1. :
065000; 2. ,
, 100049)
B OE:
Au
Au
Sh TI,
Hg As TI-Sbh-Hg-Au-As
) - /
Sb Hg TI Au , As/TI
Au
ES: 45k

hE4SHS: P613; P595  XHkIRERS: A X EHS: 1001-1552(2017)02-0291-014

, 1991, 1999;

0 5] B
« T , 1997, 1998)
” (Arehart, 1996; Hofstra and Cline, 2000; Hu Au
et al., 2002; Peters et al., 2007; Chen and Santosh,
2014; Tan et al., 2015b; Xie et al., 2017) ,
" ()
WS F #A: 2016-03-10; [ H #i: 2016-10-20
15 B 2 (AS2016P02)
”(2016YFC0600607)
E—EHEE N (1986-), , Email: 565310821@gqg.com

BIEESE: (1960-), , Email: xiayong@vip.gyig.ac.cn

550081; 3.

Tl

, 1993;

(

KW ES R F

Geotectonica et Metallogenia

JAu  As

, 2000)

, 1990;
, 1997;



292

Avkthd s 598

F41%E

1994;

, 2005;

2012)

2002;
2011)

2003, 2005),

1 RFEEH b BHE 5

(Chen et al., 2011; Cline et al., 2013;

2013)

2014,

()

2010b;

2010c, 2014)

(Liu et al., 2002; Gu et al., 2012)

, 2009, 20104,

NE

Fios
NE



% 2 # BXTE: BDAMKRESY AT MERAREEKEFEAR 293
25°23' 25°25' 25°27" 25°29’ 25°31" 25°33' 25°35" __ 25°37'
m ™ :
B e @ e G GEEle [T [TE)s [
Fedlio Fgrlt [~z [l [ [e 15 [e 6
1. ;2. ;3. ;4. ; B, ;6.
) 7. ) 8. ;9 10 ; 11, 12 13
; 14, ; 15. ; 16. ()
1 ( , 2013 105 )
Fig.1 Geological plan map of the Huijiabao gold orefield
7 ( , 2002; , 2006), ,
Au 300t “ ” Fi,
’ I:101
) Fis( 1) 248
& & 7 , ( 2a)’ Fl
500 m 7 ! ( . 1999) (
! ’ 2002), 32 Fi
F :
2 RGN A HERK ° ,
2.1 ( 2b), F1os

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Avkthd s 598

294 FE 4 E
I:164 y
287 1 Foo1  Fiog
( 2C)v FlOl y ( 1 )l
, , Surfer
, ( 3)
] F109 F219
poom 1,  Fay  Foo
2 3a 1 2
, 1 2 ( 3b);
100 200m o=F
e Jn- SBT 1 2
’ 1 y 2
( 3c) 2
1 1 b
, (  3d),
1 3
1 2
2.2
T ( , 2013; , 2016),
[P.m]1 [P.F]4 [Pd]7 1
[sBTl2 [P]s [TpT]s [y 343 (
: . 0 100 200
P73 [Pels [l [Ajiz O 190200m © 2016), | -
(@ 248 ( , 1999): (h) 7 ,
( , 2006); (c) 287 S 2.
;3. ;4. . 5, . 6. » Fios /
' 7. .8 -9, - 10. S11. \ /
'12 y y
2 Fio1

Fig.2 Cross-sections of the Huijiabao gold orefield
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Table 1 Trace element (x107°) parameter statistics of each stratum at the Shuiyindong gold deposit

( )

Au

As

Hg

Sh

TI

\%

Cr

Co

Ni

Cu

Zn

Sr

Y

Mo

Ba

Pb

Th

u

Tiy (63)

0.11
0.76
6.61
88.4

468 2.01 2.05

1700
3.63
187

5.38
2.68
67.0

4.30
2.10
10.2

0.51
0.88
1.72
1.02

121
51.6
0.42
0.88

63.6
37.0
0.58
0.47

25.8
20.9
0.81
0.97

47.9 55.8 79.9

154
0.32
0.81

30.9
0.55
2.07

32.6
0.41
111

1273 19.6 1.65

518
0.41
3.98

7.88
0.40
1.03

4.98
3.03
2.06

587 6.15 5.23

1665
2.83
1.29

4.52
0.73
0.56

3.15
0.60
0.93

1.73
1.48
0.85
1.33

Psc-d (60)

2.22
6.48
2.92
1708

544
902
1.66
218

10.1
15.7
1.54
338

18.0
87.4
4.86
89.9

0.96
1.25
1.30
1.92

106
68.1
0.64
0.77

43.9
26.4
0.60
0.33

23.0
9.93
0.43
0.87

52.3
241
0.46
0.89

43.2
31.3
0.73
1.60

88.8
57.0
0.64
1.23

1150
252

0.22
3.59

18.7
9.23
0.49
0.99

0.80
0.69
0.86
1.00

222
163
0.73
0.49

7.51
5.05
0.67
0.68

5.63
3.96
0.70
1.00

2.55
0.96
0.38
1.96

Psl® (97)

0.42
1.45
3.44
325

591
1005
1.70

236

10.2
32.3
3.16
341

8.37
125
1.50
41.8

0.99
1.12
1.13
1.98

141
98.9
0.70
1.02

78.6
61.6
0.78
0.58

28.9
16.6
0.57
1.09

48.7
26.8
0.55
0.83

50.4
46.8
0.93
1.87

95.0
70.7
0.74
1.32

859
397
0.46
2.69

21.8
12.6
0.58
1.15

1.26
0.88
0.70
1.57

309
240
0.78
0.68

5.61
3.97
0.71
0.51

5.45
4.46
0.82
0.97

2.52
1.12
0.45
1.94

Psl? (85)

0.74
2.09
2.82
569

847
1129
1.33

339

225
43.3
1.92
750

21.0
79.8
3.80
105

2.03
2.07
1.02
4.06
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102
0.59
1.25

92.0
60.1
0.65
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32.6
14.6
0.45
1.23
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23.6
0.50
0.80

70.0
54.5
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2.60
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69.6
0.60
1.62
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339
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1.77

27.2
12.3
0.46
1.43

1.30
1.44
111
1.62
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1.23
1.24

6.01
4.30
0.72
0.55

5.94
4.45
0.75
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2.25
1.18
0.52
1.73

Psl' (26)

0.14
0.40

1331
2290
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3.27
5.02

250.1
45.7

98.5
38.2

43.3
9.35

50.8
155
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43.4

196
71.6

351
187

46.1
21.2

1.63
0.74

769
905

10.6
4.53

12.2
7.32

2.83
1.47
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1:
( ) Au  As Hg Sb TI \Y Cr Co Ni Cu 2Zn Sr Y Mo Ba Pb Th U
bt (26) 276 172 1.91 1.30 154 0.18 0.39 022 0.31 0.35 0.37 053 046 045 1.18 0.42 0.60 0.52
111 532 1016 744 6.54 1.81 0.73 1.63 0.86 4.60 2.72 1.10 2.43 2.04 1.69 0.97 2.19 2.18
1.36 1216 20.8 129 33.6 167 109 44.7 47.4 57.6 956 534 255 358 573 923 7.49 9.25
SBT (10) 2.98 1693 23.1 226 64.4 109 142 347 39.9 438 60.4 943 19.4 650 1155 7.79 7.09 11.9
219 139 1.11 175 191 0.65 1.30 0.78 0.84 0.76 0.63 176 0.76 1.82 2.02 0.84 0.95 1.29
1049 486 692 648 67.3 121 0.81 1.68 0.80 2.14 1.33 1.67 1.34 447 1.26 0.84 134 7.1
0.01 145 1.06 429 0.20 9.05 852 7.18 31.2 1.41 19.2 130 6.27 3.17 16.9 0.85 0.09 1.04
o (9) 0.004 157 091 122 0.22 139 3.80 3.95 10.6 1.10 11.8 363 1.85 519 6.03 0.70 0.06 0.98
0.56 1.09 0.86 2.85 1.11 154 0.45 055 0.34 0.78 0.62 0.28 0.29 1.64 0.36 0.82 0.60 0.94
573 578 353 214 0.39 0.07 0.06 027 053 0.05 027 041 0.33 3.96 0.04 0.08 0.02 0.80
0.0013 2.50 0.03 0.20 0.50 138 135 26.6 59.0 27.0 72.0 320 19.0 0.80 456 11.0 560 1.30
:Au,Hg  As , Rudnick and Gao (2014)
<1, 2 KERETHETEREEFHINER
Table 2 R-factor analysis of trace elements at the
' Shuiyindong gold deposit
F1 F2 F3 F4
3.4 \Y 0.93 0.04 0.05 -0.09
, Zn 0.92 0.08 0.01 -0.11
) ) Cu 0.90 0.12 -0.11 -0.07
( , 2003; Y 0.89 0.06 0.10 -0.05
, 2008) , Th 0.88 0.06 0.15 0.04
Co 0.79 0.11 -0.07 0.04
Pb 0.77 0.14 0.24 0.11
( , 2001,; ’ 201’1) Ni 0.74 -0.12 0.16 0.04
350 Cr 0.74 -0.03 0.32 -0.11
Sb -0.04 0.86 0.03 0.05
R ' ' Au -0.12 0.71 -0.02 0.00
>1 4 , TI 0.06 0.67 0.09 0.21
68.6%( 2) As 0.19 0.64 0.02 -0.12
(Johnson and Wichern, 2007), Hg 0.32 0.48 —0.08 -0.29
Surfer ( 6) 1 Mo 0.05 0.01 0.89 -0.07
(F1:V Zn Cu Y Th Co Pb Ni Cr) u 0.24 0.07 0.83 0.03
, Ba 0.31 0.18 -0.08 0.74
, F1 Sr -0.38 -0.14 0.00 0.71
% 39.8 13.1 8.9 6.85
( 6a) 2(F2:Sb Au Tl As) i 98 °29 o8 08¢
' >0.6
( 6b) Au ( 5), Au
3(F3: Mo U) : ( 6d),
( 60), F3 Mo U 3.5

4(F4: Ba Sr) ,
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Fig.7 Correspondence analysis diagrams between rocks (a), strata (b) and elements at the Shuiyindong gold deposit

R3 KBREAETEHERT TREERBE(X10)
Table 3  Linear metal contents (x107°) of ore metals in each
stratum at the Shuiyindong gold deposit

Au As Hg Sb Tl
Ty 85.34 158975 319.8 417.6 145.4
Psc-d 220.6 68190 1046 1291 62.38
Pal® 2325 277700 4879 2971 259.0
P4l 1138 513010 20850 9751 1589
Pl* 36.65 699161 21312 9421 1426
SBT 96.54 53868 797.8 8338 2210
x4 KRAETEHERT TEIRELLEREXL0)

Table 4 Standardized linear metal contents (x107°) of ore
metals in each stratum at the Shuiyindong gold deposit

( 7b)
) Mo U,
U ,
F1 :
Sb TI -
F2 , Au  Sr,
Ni  Pb
F2 , Hg As V Zn Cu Y
Th Co Cr Ba Pb Ni
, Sh TI, Hg
As, - Au
3.6
( , 2011; , 2011)
( , 2008)
239
- (Au As
Sbh Hg TI)
: (
3) 85%
( , 2014)
>M( 4)

Au As Hg Sh TI >M
Ty 85.34 159.0 3.198 41.76 14.54 303.8
Psc-d 220.6 68.19 10.47 129.1 6.238 434.6
Psl® 2325 277.7 48.80 297.1 25.90 882.1
P4l? 113.8 513.0 208.5 975.2 158.9 1969
Pyl* 36.65 699.2 213.1 942.1 142.6 2033
SBT 96.54 53.87 7.978 833.8 221.0 1213

( 5 5

, (Sb TI) Hg
Au As Sbh TI

Sh
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Table 5 Zonation index of ore metals in each stratum at
the Shuiyindong gold deposit '
Au As Hg Sh Tl !
Ty 0.281 0.523 0.011 0.137 0.048
Psc-d 0.508 0.157 0.024 0.297 0.014 ,
Pyl® 0.264 0.315 0.055 0.337 0.029
Pyl? 0.058 0.260 0.106 0.495 0.081
P4l 0.018 0.344 0.105 0.463 0.070 3)
SBT 0.080 0.044 0.007 0.687 0.182
12.2 27.6, TI ' '
, 113 7 ( , 2012)
TI Sb Hg Au As As
LTI ( )
, As/TI , ( ) ,
4 B SHr (4) :
4.1 , ,
CH, N, ,
CO, H,0
( ) ( : ,
2009; , 2014)
) ) Au ,
/
(SBT) ( ,2005; , 2008)
) 4.3
) (
2014) )
, 1
4.2 ) )
(1) :
( ,2013) Au As Sb Hg TI
, ( , ( As/TI) ,
1993; , 2014) )
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Tectonic Model and Tectonic-geochemistry Characteristics
of the Huijiabao Gold Orefield, SW Guizhou Province

TAN Qinping*, X1A Yong?, WANG Xuegiu®, XIE Zhuojun? and WEI Dongtian®?

(1. MLR Key Laboratory of Geochemical Exploration, Institute of Geophysical and Geochemical Exploration,
CAGS, Langfang 065000, Hebei, China; 2. State Key Laboratory of Ore Deposit Geochemistry, Institute of
Geochemistry, Chinese Academy of Sciences, Guiyang 550081, Guizhou, China; 3. University of Chinese Academy
of Sciences, Beijing 100049, China)

Abstract: The Huijiabao gold orefield is located at the border of Xingren and Zhenfeng counties, southwestern Guizhou
province. Sedimentary rocks in the gold orefield consist of bioclastic limestone, siltstone, and argillite, which are
Middle and Upper Permian and Lower Triassic in age. The Upper Permian and its overlying strata were deformed into
an East-West-trending anticline with limbs cut by reverse faults. A series of Northeast-striking faults cut the major
reverse faults, some of which control the mercury—thallium deposits/occurrences. In this paper, we established the
tectonic model of the Huijiabao gold orefield based on geology and geophysics, determined the spatial distribution of gold
and other trace elements, and proposed geological prospecting direction at the southwestern Guizhou province. Folding of
the Upper Permian and its overlying strata caused the horizontal shortening and vertical thickening. Displacement
differential of these strata at different parts of the anticline led to tear which cuts the anticline into several blocks. Blocks
with closed anticline show strong gold mineralization, whereas blocks with gentle anticline display weak gold
mineralization. Gold mainly distributes along the anticlinal axis and the unconformity between the Middle and Upper
Permian on a representative profile. Factor analysis of trace elements shows that ore-forming elements consist of Au, As,
Sh, Hg and TI, which are important prospecting indicator elements. Other trace elements have no obvious relation with
gold mineralization. Correspondence analysis between elements and rocks/strata shows that the unconformity is enriched in
Sb and TI, the bioclastic limestone of the Longtan and Changxing Formations is enriched in Au, and the argillite of the
Longtan Formation is enriched in Hg and As. The zonation of ore-forming elements is calculated to be TI-Sb—-Hg—-Au-As
(from bottom to top). We therefore propose that (1) zones near the anticline/dome and related reverse fault are important
target areas, (2) element anomalies of Au, As, Sb, Hg and TI are helpful prospecting indicators, (3) high As/TI ratio may
indicate concealed gold orebodies, and (4) locations of carbonate rock and argillite are favorable gold precipitation position.
Keywords: Huijiabao anticline; Carlin-type gold deposit; tectonic model; tectonic-geochemistry



