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Fig. 1 Sketch map of Sanshandao gold deposit
.2003—12— 09 (modified from Han et al. ,2002)
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o I , . As,Sb Te
; 1 I\ ; ( 1),Fe/S 0.851~0.912,
I . (0. 862~0.883)" .
1.1 1.2
, 0.01~2.0 mm, . 0.005~1. 0 mm,
. . , . (
, 1) , S 19.93% ~21.86% ,As
, , 43.25% ~46.42% ,Fe  32.69% ~34.04%,
. . , Ni,Sbh Te , Au R
— — . 1.3
Au 108.4x10 *,Ag  60.8%X10 *,Cu , . ,
572X 107°,Pb  427X10 °,Zn  365X10°°, .
. . 0.005~0. 2 mm, C D ,
. . S 35.13%~38.87%,Fe  54.4%
. ~60.67%, As, Se,Te Sh
1 N

Table 1 Electron microprobe analysis of pyrite.arsenopyrite and pyrrhotite in Sanshandao gold deposit w /%

E—16(1)2 1-5(D2 F—1(1)4 H-19(1)2 1-3(2)3 F—22—3 H—8(2)1 1-3(2)2 I-5(D1 1-5(1)3 C—48(11
S 53. 26 53. 35 49. 07 53. 33 19.93 21. 86 20. 85 37.97 38.43 38. 87 35.13

Fe 45.92 46. 10 44.76 45. 41 32.69 34. 04 33. 83 60. 67 60. 39 60. 48 54. 40
Co 0. 00 0.03 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.10
Ni 0. 00 0. 00 0.01 0.18 0. 09 0. 24 0.02 0.11 0. 00 0. 00 0. 00
Cu 0. 00 0. 00 0. 00 0.31 0. 00 0. 00 0. 00 0. 09 0. 00 0. 00 0. 00
Zn 0.21 0. 00 0. 00 0. 00 0. 00 0. 04 0. 00 0. 44 0. 77 0. 00 0. 00
As 0. 00 4.74 46. 42 43. 25 45.13 0.19 0. 27 0. 30 9.16
Sb 0. 35 0. 00 0.33 0. 29 0.53 0. 04 0.16 0.22 0. 00 0. 00 0. 86
Se 0. 00 0. 00 0. 00 0. 00 0. 00 0. 07 0.14 0.27 0. 00
Te 0.24 0. 00 0.03 0.23 0.12 0.21 0. 00 0.22 0. 00 0. 00 0. 35
Au 0. 00 0. 00 0. 00 0.23 0.22 0.15 0.03 0. 00 0. 00 0. 00 0. 00
Ag 0. 00 0. 37 0. 00 0.03 0. 00 0.17 0. 00 0. 00 0. 00 0. 02 0. 00
Pt 0. 02 0.16 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 06 0. 00
Pd 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00

100. 00 100. 00 98. 94 100. 01 100. 00 100. 00 100. 00 100.00  100.00  100.00 100. 00

( ) o JCXA—733 Link 860—2 3 15kV, 2X10°8,
0.5 pm; 1%,

@ . , ,2002.



s Au, C—48(1)1 As 85.13%~86.95% .S 12.23%~13.23%.,Pb/
0 S 6.43~7.11, Pb/S(6.11~
1.4 6.58) Fe.Co,Ni,Zn Ag .
— — 1.5
o 0.005~0. 3 mm, s
N s s s
o ’ °
. o o C 3
s ,Zn 61.2% .S 30.99% ,Fe 5.22%,
o «C 2 , Pb Co,Ni,Pt,Se,Au As
2
Table 2 Electron microprobe analysis of galena in Sanshandao gold deposit wy/%
S Fe Co Ni Cu Zn As Sb Se Te Au Ag Pb
A—2(1>3 13.11 0.01 0.03 0.00 0.00 0.71 0.10 0.00 0.27 0.14 0.00 0.17 85.46 100.01
C—26(1>2 13.18 0.01 0.14 0.08 0.00 0.22 0.08 0.00 0.10 0.00 0.00 0.05 86.17 100.02
C—45(1>)1 12.23 0.05 0.28 0.45 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.95 100.02
F—1(7)5 13.23 0.19 0.00 0.22 0.07 0.00 0.00 0.22 0.15 0.62 0.19 0.00 8&85.13 100.02
1,
1.6 o s
— — o (D) ,
; . Cu 33.16%~ 35.62%, Fe  27.88%~
, N 31.14% .S 33.54%~34.27%.Cu/Fe
s 0 1.17, (1.13),
3 N
Table 3 Electron microprobe analysis of chalcopyrite and sphalerite in Sanshandao gold deposit wy/%
C—26(1)—1 C39(1H1 C39(1)2 C—43(1)1 C—43(1)2 C—48(1)2 E—6(1)1 F—1(714 1—-3(2)1
S 27.09 24. 81 34.27 34.10 33.87 33.96 33.77 33.54 30.99
Fe 2.83 9.12 28.94 29. 24 27.88 30. 29 31.14 29. 48 5.22
Co 0. 00 0. 00 0. 00 0. 00 0. 00 0. 06 0. 00 0. 00 0. 32
Ni 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.03 0.17
Cu 42.68 30. 82 35.15 35. 62 33.37 34. 14 33.16 35.48 0. 00
Zn 5.32 4.10 0.37 0. 00 0. 20 0. 00 0.78 0.03 61.20
As 20.17 4.17 0.74 0. 81 0.76 0. 69 0.75 0. 01 0.59
Sb 0. 31 18. 54 0.15 0. 00 0. 00 0. 35 0. 00 0. 00 0. 00
Se 0.11 0. 30 0.12 0. 23 0. 27 0. 05 0.12 0.22 1.01
Te 0. 00 0.48 0.16 0. 00 0.00 0. 23 0.00 0. 02 0. 00
Au 0. 25 0.11 0. 00 0.00 0. 00 0. 25 0. 00 0. 47 0. 25
Ag 1.03 7.52 0. 05 0.00 0. 00 0. 00 0. 26 0. 68 0.00
Pt 0.20 0. 00 0. 05 0. 00 0.23 0. 00 0. 00 0. 07 0. 26
Pb 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 03 0. 00 0. 00
100. 00 99. 98 100. 00 100. 00 96. 57 100. 02 100. 02 100. 02 100. 01
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. As,Zn Se o ,
Au,
s
1.7
As ¢ D,
, ’ , SSD—336
As . .
,S10, (61.73% ~75.59%),
As ’ . Fe,O,
’ ' FeO ,
’ : . JFe,0,
: ’ +FeO ,
’ ’ , .Fe,0,
s o
'S 27.09%. As 20.17%,Cu 10 O « D
42.68% , Fe (2.83%).Zn(5.32%), R = 09662 (R°=9356).
1.03% . Fe, O, +FeO . K,0O
, s o
, O QS
.S 24.81%, Fe 9.12%,Cu  -Au  Ag « 3,
30.82% .Ag 7.52%.Sb 18. 54, 4.10% Zn R=0.7971(R"*=0.6354),
4.17%  As, . Au/Ag As/Sb
4
Table 4 Chemical composition and trace element contents of the altered rock type ores
SiO, TiO, ALO, CaO MgO Fe,O; FeO MnO K,0O Na,0O P,0; H,O" CO, S
"LUB/%
SSD—283 78.87 0.19 10.53 0.98 0.43 4.21 0.92 0.06 3.93 0.08 0.13 2.6 1.22 2.62 100.77
SSD—331 75.59 0.09 11.55 0.09 0.37 2.36 1.17 0.07 3.93 0.08 0.02 2.46 0.53 1.51 99. 82
SSD—336 54.82 0.13 14.66 0.08 0.53 13.81 0.68 0.02 5.14 0.08 0.03 2.9 0.88 9.35 103.11
SSD—371 69.86 0.1 11.58 0.08 0.46 6.11 1.11 0.08 4.05 0.06 0.02 3.38 0.53 4.18 101.6
SSD—372 68.05 0.07 7.91 1.13 0.25 9.25 1.2 0.1 2.9 0.1 0.02 3.6 1.67 5.79 102.04
SSD—338 61.73 0.16 12.12 0.25 0.68 7.71 4.08 0.39 4.36 0.08 0.04 2.5 1.75 5.48 101.33
Au  Ag As Sb Bi Cu Pb Zn Co Ni Cr A% Ti Mn Mo
wg/10°°
SSD—283 2.21 8.2 155 0.5 7.1 403 506 325 45.5 142 364 60.1 1585 1596 3. 66
SSD—331 2.92 28.9 994 20.6 2.4 396 5000 86.7 1.9 17 43 10.8 895 3589 2.17
SSD—336 5.45 25.3 201 1.4 19.6 32 1155 44.6 58.7 16.6 42.1 12.7 518 932 2.47
SSD—371 6.64 23.2 335 3.5 2.6 418 4594 48.8 11.7 15.2 55.9 24.1 741 1186 2. 64
SSD—372 2.05 21.3 969 13.6 0.5 242 5000 59 61 14.9 52.2 5.8 467 1178 2.43
SSD—338 0.66 0.39 125 0.3 0.7 19.368.6 19 9.5 13.6 47.2 29.8 1352 2512 2. 37
/107% 0.003 0.05 0.5 0.3 0.3 5 5 10 1 5 10 10 50 30 0.5

. 1. B
JAu.Ag ;As.Sb.Bi ;

:JY/T 015—1996;2.



5
16 9R:O-8768(R2:O~7688)9
© As s Au+
< 12F Ag Cu-+Pb ,R=0.9204
3 (R*=0.8471), Au+Ag
gﬂ r . (Cu+Ph)
EE 1S y =1.4665x+1.6973 ° Ag Pb
_ RI=09336 Ag.
L I S S 3 10
S/% 3
2 Fe,O;+FeO S
Fig. 2 Linear correlation between Fe,O;+FeO and S of
chemical composition in ores , _ ,
500 6000
L | .0
400 - y=82.291 x!-1112
i o 4000 R=0.8471
300k =
E| g |
2000 y=125.06 Inx+351.91 é 2000
100k R*=0.7688 = B
8.00 o 1w (50 Zoo 05 TR T R TR
Au/Ag ( AntAg)/107¢
50 6000
y=10.726 Inx+ 7.5927 ¥ =106.67¢""* - .
a0 R-=06354 | R 08098 n
I o 4000 -
= w0} °
50 2
< 200 2000
10
% B 0 {0
3
Fig. 3 Relations among minor elements in ores
. NE s (1989) 718 (8
, SE, , Y Ni,Zn,Te,Pt
NW, . Pd , Pt , 6
\ 0.4%, 2.27%.,
s —230m —270m
100 750~850, 830
, s o 800 24,
800 3 8733 700~800 21
R 500 800 ,
45 767, 530,90% o ,
500~ 800 s 650



6 2004

, N — . (1] s
, . [A]
_ 1 869 (5. YLC. : ,1988.
46—84.
~ 966 ( 937); —
(2] ,
! [ ,1985,4(4) ; 35—46.
818, [3] . M. :
’ > ) N 1994.
As , — —  [4] . »
, B [l ,1989,10(11).
, . , [5] , , .
AR ,2002, (12).
’ ) 61 .
’ | 0. ,1985,31(3):253—260.
( ) [7] ; , -
° ’ (M. : ,1994.
o (8] , . .
(M. : ,1996.

Characteristics of gold-bearing sulfides and their geological
significance in Sanshandao gold deposit,eastern Shandong Province

XU Jiu-hua', XIE Yu-ling', HAN Yi?, LI Qian-mao'
(1. Department of Resource Engineering » Beijing University of Science and Technology, Beijing 100083 ,China
2. Sanshandao Gold Mine, Laizhou 261442 ,China)

Abstract: The Sanshandao and the Jiaojia gold deposits are quite different in mineral assemblage,
composition of gold-bearing sulfides,purity of gold minerals,types and intension of wallrock alterations
as well as mineralization stages. Arsenopyrite and erythroconite are common in Sanshandao deposit.
The Cu/Fe ratio of chalcopyrite and Pb/S ratio of galena in the Sanshandao deposit are higher than those
in the Jiaojia deposit, being in accordance with the developed polymetallic sulfides in the Sanshandao
deposit,and showing superficial zoning of orebodies in peripheral portion related to the Jiaojia deposit. It
is very significant for deep prospecting.
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