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1 ( , 2005; Su  2009)
Fig.1 Geologic plan of the Shuiyindong stratabound Carlin type gold deposit in the southwestern Guizhou
(after Xia Yong, 2005 Suet al., 2009
1— 32— 33— ;44— 35— 36— ;T— - ; 8— ;
9— ; 10— ;11— ;12—
1— Yonglinzhen Formation; 2— third unit of Yelang Formation; 3—second unit of Yelang Formation; 4—first unit of Yelang Formation;
5—Changxing and Dalong formations; 6—Longtan Formation; 7—thallium-mercury deposit; 8—gold deposit; 9—mercury deposit;

10—normal fault and its number; 11—reverse fault and its number; 12—axis of anticline
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» 2005; Su
Fig. 2 Cross section of the Shuiyindong stratabound Carlin-type gold deposit in the southwestern Guizhou

(after Xia Yong, 2005; Su et al., 2009
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1—First unit of Yelang Fomation; 2—Changxing Fom ation; 3—Dalong Fomation; 4—Longtan Formation; 5—alteration zone

1

: TiO2 - MnO

6—Maokou Formation; 7—fault and its number; 8—gold orebody and its number
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Table 1 Ratio of elements of godbearing rocks and normal rocks of Shuiyindong gold deposit in the southwestern Guizhou
(unit TiO2, MnO %; others X 10 °)

Sc
Ti0,

Cr
MnO
Co
Ni
Cu
Zn
Ga
Ge

Rb
Sr

79. 80
1.06
25
65
55
25
30
22
74
07
32
50
22.00
1. 60
0.25
0.84

S om0 W, =m0 —

55.14
.14
.04
.46
32
69
41
12
27
92
18
.17
19. 39
1. 14
0. 60
1. 61

N e =

69. 33

= S
o0
(o)}

94.26
1.51
0.51
1.31

o0
N
D U Y U,
S rFa 0 S 32

C L e ree e
== -BE . B IoN
I SRR I I e

~
—_

63.08
0. 87
0. 86
0.74

Zr
Nb
Mo
Cd
Sn
Sh
Cs
Ba
Hf
Ta
Tl
Pb
Th

REE

W o0 W W =
BN R SR

e Y S O Y < SR S G SN
— O O O O
N N = A =

._.
o
©
o

1.53
0. 96
0.70
0.95

34
42
56
76
20
95
39
73
29
29
53.27
1.52
1.04
3.34
1.52

_= O = N NN N = =

1.32
1.29
1.42
2.67
1.79
11.73
1.05
1. 14
1.29
1.28
69. 07
1.62
1.21
1. 47
1.42

0.70
0. 68
1. 48
6.31
0.97
32.80
0.32
3.07
0.73
0.73
34.92
1. 30
0.79
2.01
0.72
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2
Table2 The sulphur and lead isotopes analysis result of Shuiyindong gold deposit in the southwestern Guizhou
S (JCDT) | 206Py 204 Py | 207 Pl D4 Pl | 208 P/ M4P)y (Ma) ¢ Iz 28 Dy

ITe —0.43 18. 361 15.560 38. 452 153 0.582 9.39 15. 003 26. 208

1t —8.41 18. 383 15. 642 38.729 239 0.589 9.55 20. 352 33. 600

[lla 5.72 18. 304 15. 540 38. 501 169 0.583 9.36 13. 699 27.515

b ( ) 8. 16 18. 145 15. 551 38. 382 300 0. 595 9.40 14. 416 24. 339

1IIb( ) 27. 17 17.942 15.560 38. 158 457 0.610 9.44 15. 003 18. 361
1IIb( ) 21. 11 18. 452 15.532 38.332 49. 1 0.573 9.33 13. 177 23. 005
IR ) — 8. 64

_BBw YT 5 07 204 _ 08 204 _ 207 Wapp— _ 208 204pp—
. AB= By s Ay= T 3= Pb/ =% Ph; Y= Pb/?%4Ph; B y= Pb/ ¥*Pb= 15.33; Ym = Pb/ “**Pb= 37. 47;

25 Y 100 mA

3

5 kY 108 mi

As(Le)(a)  Au(lo) ()

Fig.3 As La (a&.Au La (b) composition scan image of pyrite through microprobe spectra scaning

from Shuiyindong gold deposit in the southwestern Guizhou

C 2) Ph 0Pl
*“Ph 17.942 ~ 18. 452, P/ Pb  15.532 ~
15.642, " Pb/*™Pb  38.158~38.729.  Cannon
( , 1997).
( ,
2000),
2.3 -
RbSrt Pb-Pb
. 80 ~170 Ma (Hu et al., 2003;

5 2007, ) .

Au
(
- C 3).
(Su et al., 2009)C 3, 4.5).
49 -
135~145 Ma( )y

(Suet al., 2009).
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Table 3 Rare earth element data (< 107¢) for calcite samples from the Shuiyindong deposit in the southwestern Guizhou
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
Cal08 0.43 | 1.77 | 0.45 3.33 2.38 1. 08 3.99 0.7 3.07 0.49 1. 05 0.1 0.57 0.07
Cakl1 0.73 | 3.08 | 0.73 5.58 3.82 1. 89 585 0.96 4.32 0. 65 1.3 0. 14 0.72 0. 09
Cal16 0.18 | 0.68 | 0.15 1.05 0. 48 0. 19 0. 57 0.1 0. 44 0. 08 0.21 0. 02 0.14 0.02
Cal03 6.54 | 17.1 3.1 16. 06 3.81 1.87 3.46 0. 46 1. 96 0.3 0.61 0. 06 0.29 0. 04
Cal17 0. 63 2.1 0.4 2.4 0.95 0.41 1. 51 0.26 1 0. 14 0.22 0. 02 0.12 0.02
Cal10 0. 64 1.58 | 0.38 2.26 0. 85 0.28 1.2 0.2 1.02 0.2 0.5 0. 05 0.31 0. 04
Cal05 1.66 | 3.96 | 0.71 3.5 0. 85 0.6 0.95 0.12 0.51 0. 09 0.21 0.02 0.1 0.01
Cal20 1.28 | 4.18 | 0.67 3.4 1. 04 0.34 1. 06 0.18 0.75 0.13 0.3 0. 04 0.21 0. 03
Cal21 0.99 | 3.46 | 0.59 3.16 1 0.37 1. 16 0.18 0. 89 0.15 0. 35 0. 04 0.23 0.03
Cal12 0.09 | 0.32 | 0.07 0. 46 0.22 0. 09 0.32 0. 06 0.29 0. 05 0.12 0.01 0.07 0.01
Cal14 0.67 | 0.25 0.2 0.99 0.21 0.07 0.24 0.03 0.16 0. 03 0. 07 0.01 0. 05 0.01
7K164814 | 0.45 | 0.89 | 0.17 0.95 0.3 0.12 0. 46 0. 08 0.36 0.07 0. 14 0. 02 0. 09 0.01
7ZK3101-22 | 0.17 | 0.55 | 0.12 0. 81 0. 81 0.17 0.43 0. 07 0.31 0. 05 0.1 0.01 0. 05 0.01
7K2002-31 | 0.21 0.7 0.16 1.23 0.32 0. 47 272 0. 64 3.37 0.55 1.02 0. 09 0. 47 0.07
NN-03 2.06 3.1 0.49 | 2.357 | 0.565 | 0.182 | 0.961 0.171 1.009 | 0.221 0.609 | 0.085 0.5 0.074
NN-04 0. 63 1.26 | 0.22 1.13 0.339 | 0.0178 | 0.45 0.064 | 0.361 0.068 | 0.149 | 0.018 | 0.087 | 0.011
NN-051 2.3 4.41 | 0.71 3.368 | 0.795 | 0.227 | 1.018 0.18 0.971 0.203 | 0.569 | 0.078 | 0.449 | 0.071
NN-052 1.49 | 2.47 | 0.34 1.234 0.2 0.046 | 0.192 | 0.032 | 0.189 | 0.036 | 0.103 | 0.015 | 0.087 | 0.013
505 4 .
; " e - : ;\; Table4 Sm. Nd and Sr isotope compositions of calcite veins
; . ; ; S : * from the Shuiyindong deposit in the southwestern Guizhou
. E¥ LT —— ‘ e ; *’ Sm Nd [9Sm/ #Nd 18 Nd/ 14Nd | 878/ %S¢
=, o] X 1076 XX 106} (atomic) |(20) Gatomic) | (20)
- — Cal08 |2.3002 |3.0752 | 0.4522 [0.512762+6 (0. 707083+10
0. ]La Ce Pr Nd Sm Eu Gd 5 Dy Ho Er Tm Y0 Lu Calb11 |3.8689 |5.5334 | 0.4227 [0.512735+5 (0. 707203+21
e A1 08 R I8 S L whostal B v PRETEAE. T4 Cak16 [0.4683 | 1.0775 | 0.2628 |0.512593+9 [0. 107482+ 13
——2K3101-224—ZK2002-3}+—Cal-12 Cal03 | 3.6978 |14. 5286| 0. 1539 [0.512496+7 (0. 707251£25
B4 PR ARFALST RS Au i LA X 10 77 R Ik Cak17 |0.9178 | 2.2416 | 0.2475 [0.512579£6 (0. 707991+£11
B+ 70 2 BB BT B 00 Cal10 |0.8437 | 2. 185 | 0.2337 [0.512567+8 (0. 70721713
- Cal05 |0.8203 |3.2117 | 0.1544 [0.512497+8 (0. 707152+16
Fig.4 The chondrite-normalized REE patterns Cak20 |0.9776 [3.226 | 0.1834 [0.512523412|0. 107125413
for the calcite veins from the Shuiyindong deposit ca21 |0.9602 |2.8%4 | 0.2004 |0.512537+7 |0. 07143410
in the southwestern Guizhou Cal12 | 0.2227 | 0.457 0.2946 |0.512064+6 | 0.707729+8
Cak14 | 0.2044 | 0.9306 | 0.1328 [0.511922+15(0. 707614+10
10 7K1648-14] 0. 2869 [ 0. 8801 | 0.1971 [0.511978+20|0. 708003+24
L 7ZK3101-22 0. 812 [0.9904 | 0.4957 [0.512241+18|0. 707610+11
\_ M 7K2002-31| 0.39 [0.9459 | 0.2493 |0. 51202447 |0. 706620+18
o 2.4
e 1Id
- ]La Ce ér \u gm‘llivu Gd Tb Dy flu Er Tm ;'_h Lu 2K 002
——NN-03 —#—NN-04 —4=NN-05-1—4—NN-05-2 1478 m X
B 5 BV R KRR &0 K X3 5 &0 JC 5 O i £ ik .
i 4 o BROBL R A A 1 78 5K
Fig.5 The chondrite—normalized REE patterns ‘
for the calcite veins from non— gold mineralization N ’ ( )5~ 60 tm,
in the southwestern Guizhou 10 ~ 30 Hm;
, 5 ~50 #m, 10~ 50 Ym,
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Sm/"““Nd
100 0.51285
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Fig. 6 The chondrite normalized REE patterns (aand ¢ and corresponding Sm-Nd isochron ages (b and d)
for the calcite veins from the Shuiyindong deposit (after Su et al., 2009)
(a)v (b)— ; (o (D) — - -
(a). (b)—Samples from drill holes; (¢).(d) —samples from Au-realgar- calcite vein in fault
b Al b
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o . A ?
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Ven,+x,+co, TH20.  CO2 . — s .

(H.0-NaCl) . , 10~40¥m. Raman



10 1479
7 ,
Fig. 7 Various primary fluid inclusions intergrowth in a plane or cranny, showing the fluid immiscibility feature
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Fig. 9 Gas CH4 -Nz—COz (LcH‘ +N, +C0, ) inclusion
and the laser Raman spectra
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Fig. 10 Gas-liquid VCH4+N2+CO2+ H,O0 inclusion and

the laser Raman spectra
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2000), , metallogenic model of the Shuiyindong stratabound

carlin-type gold deposit in the southwestern Guizhou
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’ ’ N 4— Longtan Formation; 5—Changxin Formation; 6—Dalong
B Formation; 7—first unit of Yelang Formation; 8—second unit of
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( ore body; 12—migration direction of ore forming filuid



10 1481
, 4.2
2HS + Fe' =FeS2 2H 5 :
2+ 2
Ca” +C0O3 =CaCOs (6)
@ Au ’
Fe Fe Ca ;  Hg
[ (1. (2], ; @ Hg Tl Au
Au(HS )2 . HS : Pam— Psl
HS [ 3], , Sht
+ o
Fe’ ( ’
+ Au-Hg-AsTI
s H @. (5], &
’
’
; s
Fe ) Fe’
s Au ’
s
b
;© Ca[
s
6
] ’ . Sht.
° ’ Fe N
s o
’
105
’ s
4 300~ 800 m
. 141 1. 08 m,
4.1 1300 m
(O
s s
. Sht
s
2 : N . , . .2007.
. . , Re-Os . , 53(3): 371
~382.
b o
. s s . 1997.
, 16(3): 178~ 182.
’ . s . s s s . 2006.
! —
3) » 26(3); 257~ 260.
. 2005.
( )
‘ . . . 2000.
. Fe ,29(3). 231~ 238.
. . Hofstra A H, Cline J S. 2000. Characteristics and models of carlin-
4) . Au Hg As.Sh type gold deposits. In: Hagemann S G, Brown P E, eds. Gold
’ A in 2000. Reviews in E conomic Geology, 13: 163~ 220.
u
’ Hu Ruizhong, Su Wenchao, Bi Xianwu, Tu Guangchi, Hofstra A
- Au Hg As.Sb H. 2003. Geology and geochemistry of Carlin-type gold
« s 7 o deposits in China., Mineralium Deposita 37 378 ~392.



1482 2009

Seward T M. 1973. The complexes of gold and the transport of gold Calcite Sm-Nd isochron age of the Shuiyindong Carlin — type
in hydrothermal ore solutions. Geochim. et Cosmochim. Acta gold deposit, Guizhou, China. Chemical Geology, 258: 269 ~
37: 379 ~ 399. 274.

Su Wenchao, Hu Ruizhong, Xia Bin, Xia Yong, Liu Yuping. 2009.

Metallogenic Model and Prognosis of the Shuiyindong Super-Large Stratabound
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Abstract

The Shuiyindong Cu deposit is one of the largest (more than 100 tons of Au) and highest grade (more
than 7 10 ® to 10X 10 ®), stratabound carlin-type gold deposits in southwestern Guizhou Province,
China. The deposit is controlled by both the structure and favorable lithology. It is characterized by the
low temperature mineralization and country rocks ~alterations, such as decarbonation, silicification,
sulfidation and argillization, and shows an Au-As-Hg-T1 assemblage. Research shows that mineralized
fluid is characterized by low temperature and salinitys, and high pressure and volatile, with a
homegenization temperature of 220 ‘C+4 a salinity of 6% NaCl= and a pressure of 160440 Ma. All the
evidence suggests that ore-forming material originated from deep pluton. Ore-forming fluid driven by high
pressure and volatile components migrates from depth to the core section of ore-controlling anticline. The
fast escape of structural volatiles and decrease of pressure speed up the unloading of ore-forming fluid and
gold precipitation, thus forming the super-large stratabound carlin-ty pe gold deposit. Based on prospecting
criteria and mineralization and prospecting models, this study made a success in mineralized prognosis: Au
reserves in the Suiyindong Cu deposit increases by tens of tons, showing that it becomes a super-large
stratabound carlin-ty pe gold deposit. Our research also suggests a bright prospection of exploration for the
deposits of this kind.

Key words: stratabound carlin-type gold deposit; metallogenic model; metallogenic frognosis;

Shuiyingdong; southwestern Guizhou



