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Typomorphic features and exploration significance of pyrite from the
Jincheng gold deposit in LLuoshan, Henan Province

KE Chang-hui'*?, LU Xin-biao', WANG Yu-qgi', LIU Hong' and LIU Ge!
(1. Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China; 2. Institute of Mineral Resources,
Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Pyrite is the major gold-bearing mineral in the Jincheng gold deposit. According to the comprehensive
identification under microscope, the formation characteristics and mineralogical characteristics, the pyrite from
the No. Il ore body can be divided into three generations. Gold mainly occurs in the first and second generation
of pyrite. Chemical composition, thermal nature and mode of occurrence of gold in pyrite from the No. [l ore
body show that pyrite was derived from magmatic hydrothermal source. Sulfur isotopes of pyrite have a narrow
variation range (2.75%o ~5.5%0) with an average of 4.195%0, suggesting that sulfur came mainly from the
magmatic source. Thermal test of pyrite shows that thermal coefficient (a) has a large variation ( —281.0~
466.0 nV/C) with an average of —148.9~268.2 nV/C, and thermal conductivity type has mixed character-
istics of N-type, P-N type, N-P type and P-type. The thermal characteristics of pyrite of the same generation
has a positive vertical zoning trend in space, indicating that the composition of pyrite in this ore deposit is com-
plex, suggesting the features of the superposition of multi-stage hydrothermal solutions. Thermal characteristics
of pyrite show clearly two peaks in the histogram, indicating that there are at least two gold mineralization

stages. The study of the erosion depth of the ore bodies in central location suggests that there still exists good
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prospect for concealed gold ore bodies. Typomorphic features of the pyrite can provide an important indication

for further expanding gold reserves and search for ore deposits of the same type.

Key words: Jincheng gold deposit; pyrite; trace elements; pyroelectricity
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Fig. 1  Geological sketch map of the Jincheng gold deposit modified after Yang Zeqgiang 2007 and Zhang 1996
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1—Mesozoic-Cenozoic strata 2—Cretaceous volcanic rock 3—Carboniferous 4—Xiaojiamiao Rock Formation 5—Neoproterozoic Hong an Rock
Group 6—Mesoproterozoic Sujiahe Group Xinyang Group 7—Mesoproterozoic Qinling Group 8—Tongbai-Dabie metamorphic complex 9—

Yanshanian granite 10—granite of Jinning Stage 11—faulted zone and its serial number
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Fig. 2 Plan at 100 m level and geological cross section along No. O exploration line of the Luoshan Jincheng gold deposit

(modified after the plan drawn by General Party of Geological Exploration, Liaoning Geological Prospecting Bureau for

Nonferrous Resources® )
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1—two-mica-plagioclase gneiss: biotite-hornblende gneiss intercalated with thin-bedded marble: 2—dolomite marble; 3—plagioclase

amphibolites thin marble interbedded with garnet-biotite gneiss; 4—banded marble: 5—biotite gneiss» garnet-biotite gneiss,» granulites

6—ore body and its serial number: 7— mineralized body and its serial number
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Fig. 3 Photographs showing three generations of pyrite from the Luoshan Jincheng gold deposit
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a—the first generation pyrite; b—the second generation pyrite: ¢—the third generation pyrite; Py— pyrites Au—native gold
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Table 1 Trace element abundances and features of gold-bearing pyrite from the Luoshan Jincheng gold deposit
Co Ni Cu Zn As Au Pb Co Ni Pb Zn Cu Zn A
BLS-05-1-1  2128.91 1873.52 856.92  6.91  9557.5 2012 73.24  1.14  10.59 123.95 —104.43
BLS-05-1-2 160. 69 148.75 527.83 50.91 21884.6  57.56 246.58 1.08 4.84 10.37 282.95
BLS-05-1-3 41736.6 29.45 11.77 1.66 183 1.44 8.28 1417 4.99 7.1 —705.94
BLS-01-2-1 56.9 50.61 6.46 0.88 19776.8 10.15 0.34 1.12 0.38 7.31 261.04
BLS-01-2-2 0.25 1.76 159.17 5480 20.5 0.06 84.65 0.14 0.02 0.03 0.21
BLS-05-1-4 240.59 626.59 318.78 25.21 24575.9  60.34 400.78 0.38 15.9 12.65 302.71
BLS-09-1-1 294.45 242.88 2.95 3.71 53.5 0.03 17.02 1.21 4.59 0.8 -10.57
BLS-09-1-2 193.18 264.92 0.95 0.41 47.03 0.01 7.44 0.73 18.22 2.32 —11.48
BLS-10-2-1 254.29 245.99 150.33 12.46 3075.23 0.35 96.52 1.03 7.74 12.06 28.49
BLS-10-2-2 595.79 95.06 1.44 0.56 11.78 0.01 0.08 6.27 0.15 2.59 -13.11
BLS-14-2-1 116.21 99.77 99.28 5.13 1250.87 0.59 41.53 1.16 8.09 19.33 11.38
BLS-14-2-2 12.68 28.42 116.03 2.39 219.03 0.45 7.84 0.45 3.27 48.47 1.76
BLS-17-2-1 4155.16 1447.76 0.23 0.56 144.51 0.001 0.01 2.87 0.01 0.41 116.76
BLS-17-2-2 3959.88 12064.57 1.53 0.31 149.41 0.004 0.02 3.13 0.08 4.92 -108.3
BLS-21-2-1 36.34 46.86 19.06 8.19 1150.8 0.17 261.94 0.78 31.97 2.33 13.17
BLS-21-2-2 30.97 18.89 15 3.47 98.38 0.05  406.06 1.64  116.95  4.32 0.16
BLS-21-2-3 211.69 143.12 6.24 7.89 429.75 0.05 33.04 1.48 4.19 0.79 -2.63
BLS-21-2-4 129.9 58.85 5.86 7.3 24.26 0.01 51.55 2.21 7.06 0.8 -3.84
BLS-05-1-5 1535.55 588.28 1160.8 52.41 22 981.2 59.5 120.7 2.6l 2.3 22.15 260.3
; 25 89 63 94 2.2 0.004 12 0.28 0.13 0.67
117.17 6.72 2.89 3.17 2527.13 2893.5 8.15 17.4 2.57 0.91
ox Taylor  McLennan 1985 A As As - Co Co +2 Ni Ni
1 Au 1992
1 BLS-01-2
2
60 X 107% 19 n X
11.57x10°° 1 0.nx 107°
10°° nx107°

n X 1077 3
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Table 2 The composition of sulfur isotopes in pyrite from
the Jincheng Luoshan gold deposit
8 3Scpr %o
ST-1 0 31m 4.54
ST-2 0 43 m 3.99
ST-3 0 56 m 2.75 Vnp N
ST-4 0 68 m 5.5
2.75%o 4.195%o
Vnp
P I
2004
0 BK-1 ST-01 ST-4
BLS-01 ZKO0-1 ST-07 ST-06 6
300 Rdj-1l
3*S 100 188
3*S 4.3
1992 4.3.1
I 6
3 a
—281.0~466.0 uV T
4 —148.9~268.2 uV C
N a< =100 pV C P-N a=
4.1 -10~—-100 oV C N-P a=10~100 0V T P
a> 100 pV T
N P-N N-P P N-P
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Table 3 Test results of thermoelectric coefficient a of pyrite
a pV C -l
422 372 362 325 316 310 305 305 295 295 295
BLS-01 283 280 275 275 255 255 245 235 235 235 235 25 268.2
230 215 201
266 235 202 154 115 109 107 85 51 35 28
ST-01 -12 =20 —34 —40 =51 -55 - 60 - 62 - 64 =75 =77 32 -8.1
-84 -85 - 104 -112 -112 112 —-114 —-116 —-127 -129
135 46 23 23 - 14 - 15 =25 =30 =35 =35 —45
BX-07 —45 —47 —50 -55 -55 -55 -55 -55 -55 —55 —58 33 —48.2
=70 =70 =75 =90 -92 -93 -95 —101 —105 - 115 — 128
466 415 400 355 335 315 00 295 280 275 275
ST-04 275 275 265 260 255 255 255 255 250 246 235 32 248.3
235 210 205 205 205 205 195 165 165 155
- 56 -75 —80 -85 -90 -91 -95 -98 —100 —101 - 102
-102 -103 - 105 -107 -114 —-115 -119 —121 —122 —128 =135
BK-01 42 —148.9
- 140 — 145 —149 —150 —154 —155 —158 — 161 - 164 - 164 — 164
-170 -175 -175 - 175 - 175 - 176 — 181 — 181 182
147 143 114 103 85 82 70 65 64 55 55
BX-06 24 20 —40 —46 -51 -53 =55 -62 - 62 - 05 =70 24 14.1
=90 -95
4
Table 4 Characteristic table of the thermoelectric coefficient of pyrite
pV- C o1 Xnp pV !
BLSO1 0 1 25 201~422 100 268.2 25
ST04 0 68 m 1 32 155~466 93.75 248.3 26.6
STO1 0 3lm 2 32 P-N —129~266 - 56 ~8.075 64
BX07 7ZKO0-184 m H14 2 33 P-N —128~135 -87.8 —48.2 71.9
BX06 ZK0-198 m H23 2 24 N-P —95~147 - 100 14.5 75
BK-1 0 0m 2 42 N —281~ —56 - 100 —148.9 75
188 —281~466 56.1
120 4.3.3
100} — 1991
80 |
= P N-P P-N
33 60 F
L N
40 F
20 F
4.5 25% T75%
0 t t : : ! }
400 -322 244 -166 -88 -10 68 146 224 302 380 458 536 P P-N N
ERTHRERSE/ pv.C!
4.4
6
N P

Fig. 6 Histogram of thermoelectric data of pyrite
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1991
4.19

N-P P-N

4.5

Xnp

1991  X,,= 2F +Fy — Fy +2Fy

np =
E;
Fq a>400 nV C  Fy a=200~400
wV C Fy a=0~-200 1V C Fy a< —
200 pV C Y
=50 - Xnp 4 Y
25% ~75% 56.1%

1 Co Ni
1.65 05-1-3
Co Ni 1.0
1.0
Co+ Ni

88 =12.75%0 ~5.5%0
2.75%o0
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