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The large Huogeqi Cu-Pb-Zn deposit in Inner Mongolia is a typical case of the Langshan metallogenic belt. The ge
nesis of this deposit is controversial. Most researchers regard it as a hydrothermal exhalative deposit, based on its m
acroscopic geological characteristics, such as the ore-hosting rift sequences and the stratiform and stratabound oreb
odies. However, other researchers argue that the Huogeqi is a structure-controlled epigenetic hydrothermal deposit.
A detailed microscopic observation is the most effective approach to discriminate between metamorphosed and meta
morphogenic deposits in metamorphic terranes, but no systematic petrographic and mineragraphic studies have been
carried out before this study. In this study, a shear zone controlled genetic model was proposed based on detailed m
icroscopic petrographic and mineragraphic observations, combined with thermodynamic modeling. Host rocks of the d
eposit were amphibolite facies metamorphosed, with peak temperature of 600~650°C. A shear zone was developed i
n the mining filed, and most of the host rocks were strongly mylonitized. The orebodies are generally concordant with
the shear zone in the mining area, and sulfides were precipitated generally alone mylonite foliations of the host rock
s. Although sulfides and hydrothermal gangue minerals are generally parallel to mylonite foliations, they locally cut cro
ss mylonite fabrics of host rocks. Peak metamorphic minerals of the host rocks (e.g., garnet) were locally replaced by
hydrothermal sulfides and gangue minerals. Sulfides precipitated with hydrothermal minerals such tremolite, chlorite,
epidote, biotite, Fe-talc, spessartine, hydrobiotite, muscovite and quartz, which are resemble the mineral assemblage
of lower greenschist facies metamorphic rock. Mineral thermobarometers and microthermometeric analysis of fluid incl
usions yield a lower greenschist facies ore-forming P-T condition as well. Ore hosting microfractures show signatures
of brittle-ductile shear deformation, indicating that the mineralization took place at the crustal depth of brittle-ductile t
ransition zone, which is characterized by greenschist facies pressure-temperature condition as well. Taken that the h
ost rocks were amphibolite facies metamorphosed, the ore-forming process took place during uplift and retrograde m
etamorphism of the host rocks. All these observations indicate a shear zone-controlled hydrothermal mineralization th
at took place postdating peak metamorphism of the host rocks. Since the mineralization process postdates peak met
amorphism and ductile deformation of the host rocks, it should be significantly later than sedimentation and diagenesi
s of the host rocks, i.e., an epigenetic mineralization. In the Huogeqi, Pb-Zn orebodies are mainly hosted by carbonac
eous shale, whereas Cu orebodies are hosted by quartzite and mica schist layers of the host rock. This stratabound
nature of this deposit has been regarded as one of the most important evidence supporting the exhalative genetic m
odel. A flow-through thermodynamic modeling was carried out to account for the stratabound nature of the deposit. T
he modeling results show that the sulfide-saturated primary ore-fluids will be strongly reduced when flowing through
the carbonic shales, resulting in a dramatic elevation in Cu solubility but a mild increase in Pb and Zn solubility. Due to
the great elevation in Cu solubility, the fluid will maintain undersaturated in Cu during the subsequent fluid cooling, a



nd forming Cu-poor Pb-Zn ores in the carbonic shale layers of the host rock. During progressive fluid cooling, Cu finally
turned to be oversaturated in the fluid. Massive Cu was precipitated from the ore-fluid accompanying minor Pb and Z
n, forming Cu-rich orebodies in the quartzite mica schist layers. This is consistent well the stratabound nature of the
Huogeqi deposit. When flowing through Fe-rich layers, reduced sulfur in the ore-fluids were strongly interacted with F
e in the host rocks, leading to sulfidation of the Fe-rich host rocks. Host rock sulfidation will consume a large amount
of reduced sulfur in the fluid, which is the major ligand of Cu, Pb, and Zn transport. Consequently massive Cu, Pb and
Zn will precipitate from the ore-fluid as a result of host rock sulfidation, forming high-grade ores in Fe-rich host rocks.
Sulfidation of Fe-rich host rocks is observed at the contact between Fe-rich rocks and syntectonic hydrothermal veins.
In host rocks composed of interlayered quartzite and Fe-rich pyroxene, sulfides were mainly precipitated in the Fe-ric
h layers. In a single hydrothermal veinlet, high-temperature hydrothermal minerals such as tremolite are commonly re
placed by low-temperature mineral assemblages such as chlorite-epidote, and both the high-temperature and low-te
mperature mineral assemblages are accompanied by sulfides. This indicates that a dramatic fluid cooling event occurr
ed during sulfide precipitation, and fluid cooling is an important mechanism of mineralization. All these observations ar
e consistent well with the modeling result, indicating that the stratabound and stratiform nature of the depositis a re
sult of fluid-rock interaction between the epigenetic ore-fluid and the host rocks.
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