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Abstract: Linglong Gold deposit is one of largest quartz vein gold deposits in Jiaodong region. Its resources
quantity was seriously reduced by about 50 years mining, so it is very important to evaluate the deep resources
potential and prospecting. Based on genetic and prospecting mineralogy theory, the pyrite which is main
mineral loaded gold has been studied systemtically on the typomorphic characteristics by the mineralogy and
mineral geochemistry methods. The results showed that the following typomorphic characteristics of the pyrite
are very significant for prospecting: (1) the fine grain pyrite with irregular pyritohedron or complicated
combinate form are gold enriched; (2) the S/Fe value increases with depth increasing; (3) high total quantities
of trace elements in pyrite is one of important signature for prospecting enriched gold body. and the rare earth
elements characteristics showed that the pyrite came from the earth deep; (4) the occurrence rate of the
P-conductor type pyrite are more than 60% for the gold vein No. 55 in the Western Mountain mine area, and
the denudation degree is about 36. 67 %-47. 73% , which means that the prospecting potential will be better in
deep of the vein; (5) the trace element (As+Sb+Te), (Cut+Pb+Zn) and (Co+ Ni+ Ti+ Cr) assemblies in
pyrite are varied as cyclic oscillation along vertical in the Eastern Mountain area, and the occurrence rate of the
P-conductor type pyrite is more than 39. 63% in average, and the denudation degree is about 32, 92%-75.40%,
suggesting that the prospecting potential will be better in deep of the area; and (6) the thermoelectricity
mapping of pyrite for the gold vein No. 47 at Dakaitou in the Eastern Mountain area was carried out, and the
result showed that great prospecting potential exists under —770 m elevation between exploration line 93 and
75, also between exploration line 72 and 63. All the typomorphic characteristics of the pyrite mentioned above
are very significant for deep gold prospecting in Linglong gold mine.

Key words: pyrite; typomorphic characteristics; deep prospecting; Linglong gold deposit; Jiaodong area
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Table 2 Microprobe analyses of metallic minerals in Linglong gold deposit
wy/ %
S Fe Cu Pb Zn Co Ni Te As Sb Se Ag Au Bi Sn Mo Cr

J50-19-17-01 33.13 31.39 34.06 0.11 0.04 0.05 0.03 0.14 0.08 0.42 99.47
J50-19-17-01 37.33 62.1 0.06 — — 0.07 — — — — — — 0.16 — — 0.49 — 100.2
J50-38Z2X-04 50.91 47.85 — 0.08 — 0.04 — — 0.04 — — — 0.11 0.1 — 0.64 0.03 99.8
J50-38ZX-04 13.32 0.19 —  83.18 — — — 0.13 — — — 0.17 0.33 — — — 97.32
J-230-176-3 50.79 46.92 0.08 0.03 0.1 0.21 0.5 98. 64
LLD502 50.73 46.86 — — — 0.1 — — — — — 0.03 0.17 0.16 — 0.61 0.02 98.66
LLD537 51.49 47.56 — 0.15 — 0.04 — — 0.04 — — 0.02 — 0.23 — 0.65 0.02 100.19
LLD543 32.92 30.87 33.46 0.08 0.07 0.05 — — — — 0.04 0.04 0.13 0.19 — 0.36 — 98.22
LLLLD543 51.41 47.38 0.08 0.05 0.02 0.03 0.04 0.06 0.12 0.25 0.57 100. 02
D-420-47-5 49.36 47.32 — 0.07 0.04 0.09 — — — — — — — 0.1 — 0.69 — 97.65
D-420-47-5 49.22 47.32 0.04 0.1 0.03 0.06 0.13 — 0.04 — 0.03 — — 0.18 — 0.61 — 97.76
D-670-93S-01 51.43 47.29 0.03 0.12 — 0.07 — — — — — — — 0.21 — 0.62 — 99.78
D-670-93S-01 51.11 47.36 0.08 0.02 0.21 0.57 99. 35
TKO037-1 51.37 45.35 — —  0.06 — — — — 0.03 — — — 0.19 — 0.63 — 97.63
TKO037-2 12.8 0.03 —  86.34 — — — 0.05 — — — — — _ = — — 99.23
X50-51M-01 50.31 47.72 0.15 0.05 0.05 0. 04 0.02 0.12 0.61 99. 06
X50-51M-01 50.19 47.14 — 0.09 — 0.24 0.02 — 0.09 — — 0.02 0.35 0.15 — 0.53 0.02 98.86
X50-55-3 51.46 47.38 — — — 0.06 — — 0.03 — — — — 0.1 — 0.61 — 99.63
X90-55-1 51.27 47.74 — 0.12 — 0.05 — 0.04 — — — — — — — 0.550.02 99.8

,2010;%—"

3

Table 3 Crystal chemical formulas of pyrite and chalcopyrite in Linglong gold deposit

S/Fe
J50-19-17-01 Cui, 0360 Fer, 0874 (S1. 9093 Seo. 0007 ) 2
J50-382X-04 (Fe1. 0757 Coo. 0009 ) (S1. 9993 Aso. 0007 ) 2 1. 85
J230-176-3 Fe1. 0603 (S1. 9995 Seo. 0005 ) 2 1. 89
LLD502 (Feq. 0605 Coo. 0021) Sz 1. 89
LLD537 (Fe1. 0601 Coo. 0008 ) (S1. 9993 ASo. 0007 ) 2 1.89
LLD543 Cui. 0250 Fer. 0761 (S1. 9990 Seo. 00100 2
LLD543 (Fer. 0574 Coo, 0011) (S1. 9987 Aso. 0005 Seo. 0006 T€0. 0002 ) 2 1. 89
D420-47-5 (Fei. 1006 Coo. 0020 ) Sz 1.82
D420-47-5 (Fei. 1031 Coo. 0013 Nio. 0020 ) (S1. 9988 Aso. 0007 S€o. 0005 ) 2 1.81
D670-93S-01 (Fer, 0557 Coo. 0015) Sz 1. 89
D670-93S-01 (Fei. 0635 Coo. 0017) Sz 1. 88
TKO037-1 Fei 013552 1. 97
X50-51M-01 (Fei. 0890 Coo.0010) Sz 1.84
X50-51M-01 (Fei. 0775 Coo. 0052 Nio. 0004 ) (S1. 9985 Aso. 0015 ) 2 1. 85
X50-55-3 (Fer. 05631 Coo. 0013) (S1. 9995 As0. 0005 ) 2 1. 89
X90-55-1 (Fer. 0688 Coo. 0011) (S1. 9996 Teo. 0001 ) 2 1.87

S/Fe

2,
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[5] Table 5 Characteristics of trace elements in different
) 4 ) mineralization stages of pyrite in Western Mountain
C T ) Mine area of Linglong gold deposit
: (CutPb+Zn) (GatIn+Cd+TD e
C ) Co N Cu Pb Zn As  Sb
° ’ M 42.0 25.0 13700.0  250.0 6 500.0 830.0 6.0 [32]
’ ’ ° [-MI¢2)  86.3 11.6 1179.5 3490.55553.5 1056.5 3.2
Au Fe .Cu.Pb.Zn 16 74.8 26.2 12 066.7 1068.3 3488.3 601.7 7.0
, Ga,In,Cd Zn ,Pb Tl s I 140.0 40.0  500.0  260.0 240.0 1200.0 10.0 L
: (Cu+Pb+ (2)
Zn) . (Ga+In+Cd+TD , ’
[33] “ L35S s
s o ., Hg.As,
» . Sb.Ba.Se.Te Au
,
4 ; Cu,Pb, Zn
Table 4 Relationship between trace elements in pyrite Au.Ag ;
combination and rich or poor ore in Linglong gold deposit . Co.Ni.Ti.Cr . Au
w/ % P
CutPb+7Zn GatIntCd+Tl
0.10 0.014 0 0.000 37 ’ ' )
0.25 0.100 0 0.000 64 '
- (D 0.48 0.360 0 0.000 96 [32] ° ’ ’
- (I 1.83 1.636 0 0.002 5 °
(1 2.13 2.045 0 0.003 9 6 ’ 108 As,
M- H@ 1.16 0.900 4 0.001 7 Cu R
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C 6
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6
Table 6 Content of trace elements in pyrite of Linglong gold deposit
wﬂ/lof6
( ) Co/Ni
As Sb Se Te Cu Pb Zn Co Ni Ti Cr
300-2-21 300 1400 4 1. 500 1 20 800 250 190 190 20 10 7 9.50
260-1(2) 260 725 8.5 0. 900 0.2 16 600 250 8 450 11 25 2 4 1. 64
230-1(2) 230 108¢( ) 475 5 0. 950 0.4 11 850 755.5 770 53.5 59 15 5 0.91 [32]
220-3-7 220 620 6 0.900 0.1 2 800 2 900 2 600 9 25 22 3 0. 36
190-6-3 190 20 11 0. 800 0.2 5 600 1 400 6 200 19 50 7 2 0. 38
X-50-55-3 —50 495 1.150 0.935 0.015 1282 6 806 10 126 96. 2 13.3 6.75 0.435 7.23
X-90-55-1 —90 e ) 1618 5.260 0.382 0.006 1077 175 981 76.4 9.9 5.09  0.37 7.72
J50-38 -01 50 38( ) 271 0.781 0.505 0.021 521 828 62.1 21 5.63 10.5 — 3.73
J-230-47-1 —230 153 0.195 0.790 0.040 146 55.3 39.2 433 121 129 11.6  3.58
D-420-47-2 —420 74.2 0.271  0.439 0.010 474 12.5 37 90. 2 48.9 81.1 — 1. 84
LLD483 —570 e ) 68 0. 450 — 0. 049 72.4 59.6 13 319 114 — 6.17 2. 80
D-670-93-01 —670 129 0.261 — 0.099 142 50.6 18.1 505 16.2 0.843 5.82 31.17
SZK59-37-370 — 770 175( ) 190 0.266 0.606 0.021 99 217 201 147 10.9 10. 9 — 13. 49
“—r . ,2010, .ICP-MS, .FinniganMAT  ,HR-ICP-MS,
As+Sb+Ted it /lpe-g') Cu+Pb+Znf 4t /(ng-g™) Co+Ni+Ti+Crg it /(pe- ™)
0 50 100 150 200 250 300 0 500 1000 1500 0 20 400 600  BOO
100 100 ,— 100
0 0 0 = = ——
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Fig. 7 Longitudinal content distribution map of trace elements in pyrite of Eastern Mountain Mine area
’ ’ - Co )
- 138.06 °C  108.43 °C, s
s Co - 108.43~138.06 C,
. T=[1000/(1.292X 3.3.3
lgKepr +2.382)1—273.15C  Kepn —1. 53X :
w(Couy ) /w0(Cop)) REE 3 REE"
J50-19-17-01 LLD543 (€0.977~1.16) X107 m) Fe*™ (0.78X
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Table 7 Pyrite rare earth element contents and characteristic values in the main

metallogenic stage( [l , [l ) of Linglong gold deposit

67

"wB/IO’6

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er

1 X-50-55-3 55 I+ 1.060 1.690 0.184 0.616 0.126 0.036 0.083 0.022 0.087 0.018 0.054

2 X-90-55-1 55 I+ 0.089 0.153 0.018 0.092 0.032 0.012 0.017 0.006 0.035 0.005 0.012

3 J-50-38 -01 38 I+ 0.709 1.160 0.131 0.442 0.084 0.015 0.042 0.004 0.015 0.000 0.007

4 ]-230-7-1 47 M-+ 2.020 3.480 0.349 1.260 0.117 0.037 0.105 0.015 0.099 0.017 0.043

5 D-420-47-2 47 T+ 13.30021.900 2.310 8.410 1.140 0.223 0.713 0.062 0.206 0.030 0.071

6 LI1D483 47 MI-+1 0.251 0.441 0.046 0.179 0.015 0.010 0.018 0.002 0.009 0.002 0.003

7 D-670-93 -01 47 MI-+1 0.218 0.368 0.043 0.142 0.013 0.005 0.010 0.002 0.006 0.002 0.002

8 SZK59-37-370 175 I+ 0.563 0.937 0.094 0.370 0.077 0.018 0.039 0.004 0.021 0.003 0.008

9 2-1 0.610 1.018 0.101 0.363 0.066 0.030 0.079 0.012 0.048 0.009 0.018

10 2-2 0.392 0.685 0.060 0.214 0.039 0.019 0.044 0.006 0.024 0.004 0.009

11 2-3 0.562 0.379 0.045 0.158 0.029 0.021 0.030 0.006 0.026 0.006 0.016

12 24 0.332 0.277 0.028 0.095 0.016 0.014 0.016 0.002 0.008 0.001 0.004 [4%]
13 25 0.492 0.422 0.044 0.145 0.028 0.021 0.026 0.004 0.018 0.004 0.009
14 2-6 0.521 0.446 0.058 0.198 0.037 0.022 0.040 0.007 0.031 0.007 0.017
wy/107° LREE/ (La/
OEu  o6Ce
Tm  Yb Lu Y SREE LREE HREE HREE Yb)y
1 X-50-55-3 55 I+ 0.005 0.039 0.006 0.549 4.026 3.712 0.264 11.822 18.324 1.013 0.849
2 X-90-55-1 55 IIT+1 0.001 0.027 0.004 0.160 0.503 0.396 0.075 3.701 2.222 1.421 0.871
3 J-50-38 -01 38 MT-+I 0.001 0.005 0.001 0.060 2.616 2.541 0.068 33.880 95.601 0.688 0.854
4 J-230-47-1 47 I+ 0.005 0.037 0.005 0.375 7.589 7.263 0.279 22.279 36.807 1.001 0.919
5 D-420-47-2 47 M-+ 0.0I1 0.051 0.008 0.714 48.435 47,283 1.082 41.044175.8190.706 0.877
6 LLD483 47 M-+ 0.000 0.003 0.001 0.041 0.980 0.942 0.034 24.789 56.408 1.858 0.920
7 D-670-93 -01 47 I+ 0.001 0.003 0.000 0.026 0.815 0.789 0.022 30.346 48.991 1.292 0.863
8 SZK59-37-370 175 I+ 0.003 0.010 0.002 0.101 2.149 2.059 0.075 22.878 37.957 0.898 0.897
9 2-1 0.002 0.015 0.003 0.003 2.374 2.188 0.166 11.738 27.417 1.269 0.901
10 2-2 0.001 0.008 0.002 0.001 1.506 1.409 0.086 14.466 35.238 1.398 0.965
11 2-3 0.003 0.024 0.007 0.227 1.311 1.194 0.084 10.188 15.787 2.160 0. 430
12 24 <20.001 0.005 0.002 0.058 0.799 0.762 0.031 20.374 47.624 2.649 0.527 L[43]

13 2-5 0.002 0.011 0.003 0.141 1.228 1.152 0.060 15.198 30.155 2.342 0.536
14 2-6 0.003 0.021 0.005 0.224 1.413 1.282 0.102 9.794 16.726 1.739 0.512

4.915 4.725 0.165 18.735 43.92 1.52 0.765

221 26 TAG
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8

Table 8 Thermoelectricity of pyrite and denudation degree list in Linglong gold deposit

P N
o/ (Ve T o/ (uV e T N
/m /% /% /%
380 278.20 75 387.9 25 P-N
340 287.90 100 0 0 P
300 342.40 62.5 195.3 37.50 P-N
108¢( [5]
230 294.50 77.78 369.1 22,22 P-N
220 325.60 62.5 325.4  37.5 P-N
190 275.50 80 244.1 20 P-N
230 615 12 223.20 64 812 12 240 36.00 P-N
55( [46]
190 731 11 305 62.9 708 9 157.1 37.10 P-N
—10 598 X-10-55-3 335 10.2 171.20 78.79 252.50 39  94.1 21.21 P-N 0.09 47.73
—50 616  55( X-50-55-3 335.6 13.2 137.60 36.67 176.70 11.7 85.2  63.33 N-P  53.33 36.67
—90 635 X-90-55-1 315 10 187.80 96.67 65.40 65.4 3.33 P-N—P 46.67 38.33
350 494 58 301 90 234 35 139 10 P-N—>P
255 438 31 222 86. 8 221 32 163 13.20 P-N
206 52( 560 22 214.02 85 259 13 187 15 P-N [46]
170 569 22 237 82.1 337 35 180 17.90 P-N
130 536 14 196. 40 77.7 474 15 203 22.30 P-N
18 J50-18-01 341.3 3.4 231.2 100 0 P 70 32.5
19 5( J50-19-01 552.1 48.8 404.3 94 291.3 108.8 203.4 6 P-N—>P 140 15
19 J50-19-17-01 459.1 184.7 377.5 98 350 350 2 P-N—P 67  33.25
20 J50-38 -01 494.6 21.6 297.6 94 75.6 18.8 56.1 6 P-N 94 26.5
20 150-38 -02 485 1.6 291.2 100 0 P 100 25
20 o8¢ 150-38 -03 404.8 9 233.6 86 78.2  10.6 41.4 14 P-N 44 39
50 20 J50-38 -04 391.1 3 151.5 52 130 7.5  54.2 48 P-N —36 59
638 X-50-51m-03 306.5 6 128.8 30 401.8 36.5 170.8 70 N-P —90  72.50
660 X-50-141c-1 418. 4 1.5 149.8 66 93.2 7.4 41.4 34 P-N —38 52.00
—50 660 51¢( X-50-141c¢1(2) 324.8 25.2 152.5 40 260.9 22.1 129 60 N-P —76 69.00
660 X-50-141¢-2(3) 418.6 1.5 129.9 24 302.4 3 133.2 76 N-P —62  65.50
660 X-50-141¢-3 415.6 2.9 110.2 16 248.9 2.9  94.4 54 N-P —46  61.50
12 J-230-47-1 0 182.1 46.1 127.3 100 N —100 75.00
—230 16 47( J-230-47-3 261.5 14.8 150.4 20 221.5 35.2 136.9 80 N-P —76.67 69.17
16 J-230-47-4 0 150.3 78.4 113.6 100 N —100  75.00
) 176N ZK59-37-5. 5 247.5 13.6 103.9 26.67 158.9 13.3 90.5  73.33 N-P —70  67.50
.y c
e 176N Zk59-37-7 162.1 6.8 82.6  22.5 216.4 5.1 94.4  77.5 N-P  —82.50 70.63
59 LLD530 71.3 5.1 38.4 13.33 150.7 20 72.1 86.67 N-P —28.13 57.03
60 LLD531 340.2 3.5 246.2 90.91 219 68.1 123.7 9.09 P-N—>P —86.67 71.67
61 LLD532 178.3 1.7  94.5 13.33 135.5 5 67.1  86.67 N-P  57.58 35.61
—420 63 47( LLD533 81.7 81.7 3.1 278.6 53 132.9 96.9 N-P—>N —86.67 71.67
64 LLD534 303.7 17.1 122.5 20 258.1 31.1 103.8 80 N-P  —109.38 77.34
68 LLD537 263 1.7 132.4 6.7 265 27.3 127.6 93.3 N-P—>N —77.14 69.29
82 D-420-47-2 307.8 15.3 132.7 65.63 286.4 59.2 133.8 34.37 P-N  —93.33 73.33
17 ZK17-34-305 274.8 27.1 120.2 43.33 282.2 45.9 136.2 56.67 N-P  —66.67 66.67
—505 175
17 ZK17-34-306 330 5.1 127.7 63.33 334.5 1.7 94.8 36.67 P-N —23.33 55.83
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P N
/ o o — N
@/ (V- T @/ (uV - Ty
/m /% /% /%
70 LLD479 308 3.3 99.7 37.93 161.9 15 70.9 62.07 N-P  —55.17 63.79
73 LLD484 64.1 64.1 3.33 224.1 10.1 108.5 96.67 N-P—>N —100 75.00
73 LLD499 139.2 12 75.6 6.06 153.1 10.3 88.9 93.94 N-P—N —93.94 73.49
47( )
—570 74 LLD500 97.5 97.5  3.13  181.3 38.6 111.7 96.87 N-P—N —96.88 74,22
78 LLD506 0 143.8 54.7 89.2 100 N —100  75.00
83 LLD512 219.6 9.8 80. 8 28.13 142.2 6.5 72.6 71.87 N-P —68.75 67.19
83 175 2 ZK83-32-137 296.9 6.7 118.8 24.14 189.1 8.4 81.9 75.86 N-P  —72.41 68.10
60 LLD514 52.1 52,1 3.03 233.5 8.5 102.5 96.97 N-P-=N —100 75.00
—620 70 47( ) LLD524 334.5 98.6 239.5 77.78 182 15  91.7 22,22  P-N  33.33 41.67
72 LLD526 0 129.1 15.1 82.9 100 N —100  75.00
85 D-670-47m-01 214.4 21.3 107.9 17.65 170 25 122.4  82.35 N-P  —78.43 69.61
—670 88 47( ) D-670-88-01 333.3 4.4 119.6 28 226.8 1.5 93.6 72 N-P —68 67.00
93 D-670-93-1 1432.5 9 283.4 20  204.3 22.6 102 80 NP =72 68.00
59 ZK59-37-367 324.9 19.9 179.4 76.67 158.9 25.3 76.3 23.33  P-N  13.33 46.67
ZK59-37-367.5 332.2 13.6 192.8 56.67 150.9 20.1 86.7 43.33 P-N —20 55.00
— 770 175 1
ZK59-37-370 319.9 16.7 110.7 43.33 212.2 13.3 109.9 56.67 N-P  —53.33 63.33
ZK59-37-369. 5 279.8 3.4 104.2 59.46 164.1 1.7 63.5 40.54  P-N —35.14 58.78
17 ZK17-34-641. 5 92.8 92.8  3.33 217.1 49.3 135.7 96.67 N-P—=N —100 75.00
ZK17-34-648. 5 207.8 8.5 126.7 18.75 244.6 2.7 122.3 81.25 N-P  —90.63 72.66
—850 175 2
ZK17-34-654. 5 241.6 37.4 124.1 7.50 301.5 3.7 155.3 92.5 N-P—N —112.5 78.13
ZK17-34-652. 5 216.3 71.3 103.7 10 256.7 23.5 133 90 N-P  —103.33 75.83
9
Table 9 Change trend of conduction-type of pyrite in different elevations in
Eastern Mountain Mine area in Linglong gold deposit
Co+Ni
( )/m P /% /%
[Cpg g™

50 91.33 26.63 P—>P-N 32.92

—50 41.2 P-N—>N-P 64. 10

—230 6.67 554 N-P—N 73.06

—420 29.13 139.1 N—N-P 66.01

—505 48. 2 N-P—P-N 61. 25

—570 14.67 433 P-N—N-P 70.97

—620 26.94 N-P 63. 89

—670 21. 88 521.2 N-P 68. 20

—770 59.03 157.9 N-P—P-N 55.95

—850 9. 90 N-P—N 75.40

3.4.4 (467
—420 m~—670 m 93 59
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