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Visible gold-forming environment evidenced by sulfide mineralogical
characteristics of Shuizhadonggou-Huanglonggou gold deposit in eastern
Kunlun orogen
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Abstract

The Shuizhadonggou-Huanglonggou gold deposit of eastern Kunlun orogen is located in the north of the
Middle Kunlun fault and controlled by NW-trending structures. The Mesoproterozoic Xiaomiao Formation and
Neoproterozoic Qiujidonggou Formation are exposed in the ore district, and Early Paleozoic and Early Mesozoic
intrusions constitute the main magmatic rocks in the region. Alteration mainly includes sericitization and silicifi-
cation. Ore bodies occur within Early Paleozoic syenogranite and Neoproterozoic slate and are strictly controlled

by the NW-trending shear zone. On the basis of field work, ore microscopy and electron probe analyses, the au-
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thors recognized four metallogenic periods. The Neoproterozoic sedimentary period was a period of initial enrich-
ment of gold. The Early Paleozoic hydrothermal period could be further divided into four ore-forming stages, of
which the first was the main gold ore-forming stage (pyrrhotite-arsenopyrite-léellingite-native Au stage). Gold
was activated and concentrated again during the third Early Mesozoic hydrothermal period. The fourth period
represented a hypergene process. Temperature and sulfur fugacity increased during the pyrrhotite-arsenopyrite-
léellingite-native Au stage, which represented progressive metamorphism and attained the upper greenschist fa-
cies. Visible gold appears near the boundary between arsenopyrite and lollingite, which was probably related to
the replacement of arsenopyrite by I6llingited, and hence the visible gold must have been formed under the condi-
tion of the upper greenschist facies.
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Fig. 1 Simplified geological map of the Shuizhadonggou-Huanglonggou gold deposit in eastern Kunlun orogen a

modified after Zhang et al. 2011
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2 Field relationships of all kinds of veins from the Shuizhadonggou-Huanglonggou gold deposit

Fig.
a. Quartz ( Qz)-coarse-grained pyrite-sericite (Ser) vein: b. Quartz-coarse-grained pyrite vein cut by caleite (Ce) vein: ¢. Quartz galena {Gn)-
sphalerite stockwork: d. Quartz-coarse-grained pyrite vein cut by quartz-galena-sphalerite (Sph) vein: e. Quartz-coarse-grained pyrite (Py2) vein
cut by quartz-fine-grained pyrite vein» part of coarse-grained pyrite replaced by marcasite ¢ Mes) reflected light: {. Quartz fine-grained pyrite vein

showing zoned structure, vein from Fig. e and f being the same one: reflected light
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Fig. 3 Microscopic images of sulfides from the Shuizhadonggou-Huanglonggou gold deposit

a. Zoned pyrite (Py1) replaced by pyrrhotite (Po): b. Sieved pyrite (Pyl): ¢. Euhedral arsenopyrite ( Apyl) replacing pyrrhotites d. Ringed

pyrite (Py2) replacing pyrrhotite and replaced by marcasites e. Sphalerite (Sph) replacing euhedral arsenopyrites {. Pyrite ( Pyd )-quartz stockwork

replacing pyrrhotite and sphalerite
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Fig. 4 Microscopic images of léllingite (Lo) that replaced arsenopyrite CApy2) in the Shuizhadonggou-Huanglonggou

gold deposit (a and b) and their schematic répresentations for highlighting boundary of sulfides (¢ and d?
Au—Gold: Po—Pyrrhotite
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Table 2 Electron probe analysis of sulfides
w B % .
Te As S Co Ag Ni Zn Fe Au
Lo Lo Apy2 - 67.44 3.29 0.07 - 0.31 - 28.14 - 99.25
Lo Lo Apy2 - 67.79 3.33 0.09 - 0.26 0.04 28.02  0.013 99.54
Wl Apy2 Lo Apy2 — 4850 16.91 0.12 - 0.22  0.03 34.91 - 100.69
13-4 Apy2 Lo Apy2 - 48.48 17.54 0.07 0.01 0.21 - 32.94 - 99.25
Po Lo Lo Apy2 0.06 0.10 38.39 0.06 0.01 - - 58.77 0.019 97.40
Po Apy Lo Apy2 - 0.14 38.26 0.07 - - 0.04 59.33 - 97.84
Wi Pyl - 0.88 50.89 0.07 - 0.05 0.02 46.18 0.001  98.10
Pyl - 1.00 51.36 0.03 - 0.08 - 46.69 - 99.16
321 Po Po Pyl 0.03 - 39.63 0.04 0.00 0.05 - 60.27  0.008 100.03
Apyl Apyl Po 0.04 41.74 22.09 0.02 - 1.76 - 35.22 - 100.87
Apyl Apyl Po 0.02 40.99 22.34 0.02 - 0.11 0.06 37.03 - 100.57
Po Apyl Po - 0.00 39.67 0.05 0.02 0.08 = 59.15 - 98.97
Wi Po Apyl Po - 0.00 39.48 0.04 - 0.14 N 59.68 0.004 99.34
28-1 Apyl Apyl Po - 40.61 22.76  0.04 - - 0:02  36.06 0.031 99.52
Apyl Apyl Po - 42,15  22.18 0.15 - 0.07 - 35.27 - 99.82
Po Apyl Po 0.03 0.02 39.34 0.06 - 0.06 - 60.38 - 99.90
Po Apyl Po - 0.01 39.58 0.04 7 0.04 0.04 59.51 - 99.22
Py2 Py2 Po 0.04 - 53.71 0.06 — 0.03 - 46.09 - 99.93
Po Py2 Po - 0.04 39.48 0.07 0.01 0.02 0.01 58.18 - 97.81
Apy2 Lo Apy2 - 46.02  18.65 0.09 0.00 0.37 - 33.66 0.003 98.79
Apy2 Lo Apy2 - 45.88 18.53 - 0.09 - 0.18 0.13  34.97 - 99.78
Lo Lo Apy2 - 70.05 1.16 0.14 - 0.44 0.02 27.47 0.005 99.29
Wi Lo Lo Apy2 - 70.00 1.30 0.15 - 0.45 - 27.86  0.091 99.85
28-2 Po Lo Lo Apy2 - 0.12 37.75 0.07 0.03 - 0.04 61.11 - 99.12
Po Apy Lo Apy2 0.02 0.14  39.16  0.06 0.04 - 0.02  60.80 - 100.24
Lo Lo Apy2 - 71.49 1.59 0.12 - 0.29 0.06 28.06 - 101.61
Lo Lo Apy2 - 71.02 1.67 0.13 0.01 0.38 0.01 27.76  0.020 101.00
Apy2 Lo Apy2 - 47.27 18.44 0.12 0.03 0.53 - 33.47 - 99.86
Apy2 Lo Apy2 0.01 46.83 19.04 0.14 - 0.32 0.01 33.26  0.058 99.66
Sph Sph Apyl 0.01 - 34.10 0.03 - - 56.10 10.09 0.001 100.33
Wl Apyl Sph Apyl - 42.86 21.71 0.05 - 0.00 0.34 35.31 - 100.27
26-3 Sph Sph Apyl 0.04 0.01 33.89  0.05 - 0.04 55.20 10.14 - 99.37
Apyl Sph Apyl 0.04 43.45  20.82 0.03 0.02 0.02 0.62 34.41  0.074  99.46
Au Apy Lo Apy2 - 3.53 1.08 - 8.15 - 0.07 3.27  89.206 105.31
Apy2 Lo Apy2 - 48.06 17.97 0.08 - 0.04 - 32.87 - 99.02
Wl Apy2 Lo Apy2 0.01 46.49 18.47  0.07 - - —  34.90 0.286 100.23
13-4 Lo Lo Apy2 - 67.56 2.91 0.05 0.04 0.04 0.04 30.00 0.002 100.64
Py2 - 0.25 53.83 0.05 - 0.01 0.03 44.89 - 99.06
Mes - 0.01 53.34 0.04 0.00 - - 45.39 - 98.78
Wi Py2 0.02 - 53.24 0.03 - - - 47.12 - 100.41
30-4 Apy3 - 44.84  20.12 0.18 0.02 0.04 0.01 35.12 - 100.33
Py2 0.02 - 53.12 0.10 0.03 0.30 - 45.44 - 99.01
Mes 0.03 - 53.38  0.06 - 0.32 0.06  47.02 - 100. 87
Sph - 0.02  33.63 0.02 - - 56.58  9.81 - 100. 06
Wi Py4 0.04 0.03 53.04 0.08 - - 0.77 46.17  0.008 100.14
30-4 Py4 - 0.01 53.01 0.05 0.01 - 0.81 46.81  0.003 100.70
Sph - - 33.63 0.03 - 0.05 57.31 8.86 - 99.88
Sph - - 34.09 - - 0.01 56.06 10.20 0.023 100.38
Mes - - 52.97 0.04 - 0.18 0.33 45.60 - 99.12
Apy— Au— Lo— Mces— Po— Py— Sph— o= *
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