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Abstract

Quxi gold deposit of the Huangjindong goldfield is located in the northeast Hunan province in the
central part of the Jiangnan orogenic belt. It is hosted by the Neoproterozoic slate of the Lengjiaxi
Group and controlled by the Chang-Ping Fault and its secondary faults. Three mineralization styles
include quartz-sulfide veins, altered breccia, and disseminated and stockworks. Ore minerals are
mainly native gold, pyrite, arsenopyrite, chalcopyrite, galena, and sphalerite. Gangue minerals are
mainly quartz, calcite, chlorite, and sericite. Gold occurs in the form of native gold and invisible
gold. The invisible gold is in the form of “solid solution gold” and “nanometer native gold” in sul-
fides. Based on the cross-cutting relationships and assemblage associations, mineralization
stages at the Quxi deposit could be divided into: 1. quartz-arsenopyrite-pyrite-sericite stage; II.
quartz-gold-polymetallic sulfide stage; III. quartz-chlorite-calcite stage. The electron probe
analysis shows that the pyrite at Quxi gold deposit is arsenic bearing pyrite with arsenic content
of 0.008~2.92 wt%. The arsenic in pyrite shows a negative relationship with sulfur, which means
minor arsenic replaced the sulfur in pyrite by isomorphism. This improved the opportunity that
gold incorporates into pyrite. Besides, gold and copper show a weak positive correlation, and sil-
ver content is very low in pyrite. The values of Co and Ni content and their ratio fluctuate remark-
ably, and the Co/Ni ratio is <1 in the hydrothermal pyrite, which indicates intense material ex-
change occurred between fluid and sedimentary rocks. Together with the geological features, tex-
tures of pyrite and its elemental compositions, it is suggested that sulfidation resulted in the in-
stability of the sulfur hydrogen complex and deposition of invisible gold while the fluid immisci-
bility caused by fluid pressure fluctuation resulted in the deposition of native gold.
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Figure 1. Regional geological map of the northeastern Hunan Province (modified after [3])
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Figure 2. Geological map of the Quxi gold deposit (modified after [9])
2. HRET KT X REHR91E4H)

DOI: 10.12677/ag.2020.108070 706 HOBRBL 2RI


https://doi.org/10.12677/ag.2020.108070

REN 5

WX P9 H TRk 14 5%, SBIMAFLE A SR HE 56 U 5 PR A 58— MR BN 1038 T 48 2= BERY D I A
F. B2 SHKREERYT EW R 12 S AER NW 4, HR85E R NE; Hd 1 5 3 S o
K 15K Z 800 m, 7EM NE, il SE, 5iff 35°~50°, #hfL 1.0~10.1 g/t; 3 SH kKL 1800 m, &
7] NE, i) SE, i ffi 26°~55°, S 1.0~9.0 g/to MRG0 RH™ 78 2 ZE 2 AR IR IR S5 (B 3()~(c))-
FELA AR F AR . Bl BE . BB, Seafh. RS, Hdikh, AR,
N L. SRS ST RED).

0

| H I !W! L
T B RN

R

§
®
i

Figure 3. Characteristics of ore bodies and types of ore. (a) Arsenopyrite-pyrite-sericite-quartz altered-style orebody; (b)
Quartz-sulfide vein-style orebody; (c) Weak disseminated mineralized slate; (d) Grey quartz-sulfide vein-style ores; Py-pyrite
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Figure 4. Photomicrographs of ore samples from the Quxi gold deposit. (a) (b) Euhedral-subhedral cataclastic arsenopyrite as-
sociated with pyrite, with fractures filled by minor chalcopyrite; (c) Disseminated pyrrhotite, arsenopyrite and chalcopyrite in
mineralized slate; (d) Euhedral-subhedral arsenopyrite included by galena in quartz-sulfide veins; (¢) Native gold associated
with galena; (f) Early muscovite included by late chlorite and calcite vein (Sun et al., 2019). Au-gold; Apy-arsenopyrite;
Cal-calcite; Cep-Chalcopyrite; Chl-chlorite; Gn-galena; Mus-muscovite; Py-pyrite
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Figure 5. Paragenetic assemblage and sequence of minerals in the Quxi gold deposit
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Table 1. The compositions of pyrites in the Quxi gold deposit analyzed by electron microprobe (EMPA)
F 1. RSN REKY B FIRHE S IR

FE S5 FARER  As S Pb Sb Ag Fe Cu Au Ni Co Zn  Total Co/Ni
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Figure 6. Correlation between major and trace elements in pyrite from Quxi gold deposit. (a) Fe shows a positive relation-
ship with S; (b) Negative correlation between Au and Ag; (c) Au and Ag spots are plotted along the vertical axis and hori-
zontal axis, respectively; (d) Most of Au and Cu spots are plotted along vertical axis and horizontal axis, respectively, with
weak positive correlation; (e) Most of Ag and Cu spots are plotted along vertical axis and horizontal axis, respectively, with
weak negative correlation; (f) Proportion diagram of Au and As (mol %) and the gold solubility lines for orogenic and Car-
lin-type gold deposits by [10] and [11]
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