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ABSTRACT

Quartz chemistry is important for revealing fluid sources and evolution in hydrothermal deposits, but
such information is lacking for many epithermal systems and deposit types. To investigate quartz chem-
istry in this system further, we collected representative samples of quartz from adularia-sericite epithermal
Ag deposits in China and determined their chemical compositions. In adularia-sericite epithermal
Ag-bearing systems, magmatic quartz from porphyry intrusions and host subvolcanic rocks displays
SEM-CL spectral peaks at 360 and 415 nm and exhibits homogenous CL or weak zonal textures (alter-
nating growth zoneswithin individual quartz crystals). Trace elements inmagmatic quartz have the lowest
Sb concentrations (median = 0.1 ppm; n = 80). Hydrothermal quartz can be classified into type I and type
II by CL false color and CL spectral peaks. Hydrothermal type I quartz has spectral peaks at 360 and 415
nm; it exhibits zonal or sector textures and is associated with base metal sulfides and minor Ag minerali-
zation. Such hydrothermal type I quartz has low Sb concentrations (median = 4.5 ppm; n = 839), contains
liquid-rich fluid inclusions, and is formed by cooling. The cooling trend is indicated by a positive corre-
lation between the concentrations of Sb and Al, as well as between Li and Al. Hydrothermal type I quartz
has an Fe center by electron spin resonance, whereas other centers are missing or weak at room tempera-
ture. In general, hydrothermal type II quartz mantles type I quartz. Hydrothermal type II quartz has an
ultrahigh-intensity peak (by several orders of magnitude) at 580 nm, zonal textures, and is associated with
abundant Agmineralization. Hydrothermal type II quartz has the highest Sb concentrations (median = 71
ppm; n = 185), which remain constant as Al decreases on an Sb vs. Al plot. This quartz has colloform,
bladed, or zonal textures and contains coexisting liquid- and vapor-rich fluid inclusions indicative of boil-
ing. Additionally, this quartz has a significantly higher E’1 center intensity, suggesting a high concentra-
tion of oxygen vacancies associated with rapid crystallization. The mineral paragenesis, analytical results,
and geochemical models show that, in these Ag-bearing epithermal systems, hydrothermal type I quartz
associatedwith base metal sulfides precipitated during cooling, whereas subsequent growth-zoned hydro-
thermal type II quartz with high Sb concentrations and Ag-minerals precipitated during boiling. These
results suggest that the CL texture and spectra, trace elements, and electron spin resonance data of quartz
could identify veins with potential for Ag mineralization in epithermal systems.
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INTRODUCTION

Quartz is the most common mineral in magmatic-hydrother-
mal ore-forming systems and records important information on
fluid evolution and mineralization (e.g., Monecke et al. 2002;
Chang and Meinert 2004; Götze et al. 2004, 2021; Müller et al.

2010, 2018; Zhang et al. 2022). In the past 30 years, the concen-
trations and ratios of trace elements in quartz (determined by LA-
ICP-MS) have been used to evaluate fluid evolution and metal
enrichment processes (Perny et al. 1992; Müller et al. 2003,
2010, 2018, 2021; Rusk et al. 2008, 2011; Hofstra et al. 2013,
2016; Mercer et al. 2015; Breiter et al. 2017, 2020; Hong et al.
2019, 2021; Liu et al. 2019; Rottier and Casanova 2021; Götze
et al. 2021; Wang et al. 2021b; Gao et al. 2022a; Elatikpo et al.
2023; Zhang et al. 2023). For example, the Li-Al diagram has
been used in studies of granite-greisen, pegmatite, and porphyry
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