32 3 Vol. 32 No.3

2013 5 Geological Science and Technology Information May 2013
1% 2
1,2 1 1,3 1,2
b y ’
(1. . 550002
2. s 1000495 3. , GTH2B1, )
:P599 (A :1000-7849(2013)03-0081-06
y “ 1 “ ”
(>0.2 mm). (200~0. 2 pm) L1 P »
(<£0.2 ym), Cook 'V <0.1 pym
“ ”(in-
visible gold) , “ 7 , .
, 2 . . . .
, o C D, 1 )
) . XPS,.XANES( X
5 20 ; )\
“ ”” [3-8 ,
o (EP- o,
MA) ., (SEM) . (TEM) ., , ¢ ” As
(SIMS) (SPM) , o
. X (XPS) . XAFS 1.2 “ »
(X ) o (<2300°C) .
(HRTEM) (10~50 MPa) , )
(SIMS) “ ” , _
. (Emperor) (310 t Aw),
: 2012-04-20
(200904)
(1985— D, s . E-mail.lizengsh-

eng@126. com

(1955 )y s » E-mail;zhuxqcas@ sohu. com



82 2013 4
l [13 ”
Table 1 Concentrations of gold in sulfides from the orogenic gold deposits
, wy/(pg e g b L
/ /(pgsg D]
Golden pond, 10 A) <0.25~4.1 1.1040. 09 SIMS(0. 25)
Quebec 14C B <0.25~1.4 0.3240. 24
35C A ( ) 0.3~72.8 18.345.7 SIMS(0. 3)
. [1]
9 ( ) 17.5~77.4
37C B ( ) 1.3~158 41.4+18.6
12 ( ) 10. 6~4.02
Troul Lake, 46 <0.25~6.38 0.72+0. 38 SIMS(0. 25) (1]
Quebec 44 2~112 30.2+8.6 SIMS(0. 3)
3 430
EPMA(200)
Hutti-Maski, India 7 490,660 386 [3]
10 < 200~1 040
6 (D ) <C0. 3~6.56 2.42
53(Ds ) <C0.01~25.8 2. 36
Sunrise Dam, LA-ICP-MS
. 104(Dy, ) <C0.01~3 067 41.6 [4]
Australia (0.0
61(Dy, D <0.01~290 3. 34
224 21.0
11 0.16~330 63
Bogosu, Ghana SIMS(0. 14) [5]
10 16~280 91.9
6 0.14~3.1 1. 15
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3 0.56~1 0.72
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Table 2 Au and As contents in sulfides from the Carlin-type gold deposits
w(Aw /1076 w(As)/ % (
EPMA
Getchell, Nevada <140~2 380 <20.03~11.27 Au(140) [13]
As(0.03)
West Banshee EPMA
Turquoise < 91~1 410 <0.031~13.17 Au(91) [14]
Ridge,Nevada As(0.031)
SIMS
Twin Creek,
0.00~1 465. 00 <0.01~4. 38 Au(0.0D) [15]
Nevada
As(0.01)
EPMA
500~6 000 0.33~7.26 [16]
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Table 3 Oxidation states of Au in sulfides S ’
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Fig. 1 NanoSIMS maps of ore-stage pyrite from the West Banshee Au deposit
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Table 4 Main characters of several routine microbeam analysis techniques
X
X
/keV 10~50 10~50 2~8 =3 120+
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Advances and Current Problems in the Study of the

Occurrence of “Invisible Gold” in Sulfides

LI Zeng-sheng'?, ZHU Xiao-qing', LU Huan-zhang'®, HAN Tao'*

(1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy

of Sciences, Guiyang 550002, China; 2. Graduate University of Chinese Academy of Sciences, Beijing
100049, China; 3. Department of Geology, University of Quebec at Chicoutimi, G7H 2B1, Canada)

Abstract: The advances in the study of “invisible gold” in different gold deposit types are reviewed. inclu-

ding orogenic gold deposits, epithermal gold deposits, Carlin and massive sulfide ore deposits. This paper

discusses the possible mechanisms for “invisible gold” formation and comments the advantages and disad-

vantages of microbeam analysis techniques and wave spectroscopy. Microbeam analysis techniques are used

to do quantitative analysis and give the element distribution map, and the wave spectroscopy can give the

valency of element. However, some problems have not been solved thoroughly as follows: the resolution

and sensibility of microbeam analysis techniques, the analysis of wave spectrum and the incomplete of crys-

tal chemistry and thermodynamics. Finally, the significance and prospect of studying “invisible gold” are

proposed.

Key words: “invisible gold”; occurrence; sulfides; gold deposit; microbean analysis techniques; wave spec-

troscopy



