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1 Introduction

Located in the eastern section of the Central Asian
Orogenic Belt (CAOB), the Great Xing’an Range (GXR)
area is not only an important polymetallic metallogenic
province but also a region with strong superposition of the
Paleozoic Paleo-Asian tectonic—metallogenic domain and
the Mesozoic Western Pacific marginal tectonic—
metallogenic domain (Chen et al., 2011; Li et al., 2012;
Nie et al., 2002; Wu et al., 2011; Zhai et al., 2014). Since
the 1970s, More than 10 large—sized Cu—Fe-Sn—-Ag
deposits and forty small-sized deposits have been
discovered in the region (Sheng and Fu, 1999; Zeng et al.,
2011). Generally, these deposits,
porphyry—, and hydrothermal vein-type deposits, are
spatially and temporally related to Yanshanian magmatic—
hydrothermal activity (Zhai et al., 2014).

including skarn—,

2 Ore Deposit Geology

The Haobugao skarn—type Zn—Fe deposit (about 6.76
Mt of zinc ores @ 4.24% Zn, and 7.53 Mt of iron ores @
32.69% Fe) situated in southern segment of the GXR. The
narrow banded NE-striking ore district is Skm long and
2.5km wide. NE-trending fracture is the main ore—
controlling structure with a trend of 50-60°, and a dip of
70°. The strata in the ore district consist mainly of the
Lower Permian Dashizhai Formation (Pid). The
Xiaohanshan pluton, related to mineralization, consists of
quartz monzonite and a small amount of quartz—syenite.
The Haobugao Zn—Fe district is principally composed of 5
ore zones, with the No.I zone in the northeastern—most
part and the No.V zone in the southwestern—most part.
The mineralization of these ore zones is quite different,
with the Fe-Sn in No.I zone, Cu—Zn in No. Il zone, Zn-Fe
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in No.IIl zone, Pb—Ag in No.IV zone and Pb—Zn—Cu in
No.V zone. Among of these, the No.Il and No.IIl ore
zones are the focus of this paper. The main wall-rock
alterations include skarnization, silicification,
chloritization, carbonatization and fluoritization.

More than 50 minerals have been identified
Haobugao Zn-Fe deposit. The main ore minerals are
composed of sphalerite, galena, chalcopyrite, magnetite,
pyrite, and pyrrhotite, with a small of
arsenopyrite, bismuth, bismuthinite, covellite, chalcocite,
and gersdorffite. The main gangue minerals are andradite,
grossular, hedenbergite, diopside, ilvaite, calcite, idocrase,
chlorite, fluorite, and quartz. Skarn minerals can be
divided into two metallogenic period as skarn period and
quartz—sulfide period, and five metallogenic stages as
early skarn, late skarn, oxide, early quartz—sulfide and late
quartz—sulfide stages.

in

amount

3 Genesis of Deposit

3.1 Source of hydrothermal component

Geology, mineralogy and geochronology of the
Haobugao Zn-Fe deposit are all consistent with typical
skarn—type deposit. The maximum 6*'S values of sulfides
in Haobugao Zn—Fe deposit are close to zero, indicating a
magmatic origin. Mixing between magmatic water and
meteoric water may be a more plausible explanation for
the negative 0'°0 values. Previously published sulfur
isotopic data for sulfides from the adjacent deposits,
including Dajing,

Baiyinnuoer, Bianjiadayuan,

Bairendaba, Huanggangliang and Hashitu deposits
generally yielded uniform 6**S values of =2 to +2%o (Zhai
2012). These

encompasses igneous rocks and are interpreted as a

et al., sulfur isotopic compositions

magmatic source.
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3.2 Timing of mineralization

The molybdenite Re—Os isochron age is consistent with
the zircon U-Pb age of the quartz monzonite within error,
indicating that there is a genetic relationship between
mineralization and quartz monzonite. The base—metal
deposits in the southern GXR, including the Haobugao
(141.5 Ma, this study), Baiyinnuoer (148.0 Ma, Zeng et
al., 2009), Bairendaba (135.0 Ma, Chang and Lai, 2010),
Huanggang (140.0 Ma, Zhai et al., 2014), Dajing (138.8
Ma, Liu et al., 2002) deposits, was formed around 140 Ma,
related to late Mesozoic magmatic—hydrothermal activity.

3.3 Zn—Fe mineralization and geodynamic evolution

In the past ten years, more and more earth scientists
agree with that the subduction of Paleo—Pacific plate
during the period 120-140 Ma in the Mesozoic era played
a key role in the tectonic movement, magmatic activity
and metallogeny in eastern China (Ling et al., 2009; Mao
et al., 2002, 2011; Zeng et al., 2011; Zhang et al., 2010).
The subduction of the Paleo—Pacific plate changed its
direction from west to north or northwest, which caused a
transition in the tectonic regime from compression to
extension in the Cretaceous period and subsequently
induced large—scale delamination of the thickened lower
crust and lithospheric mantle (Zhang et al., 2010). The
crust delamination and consequent upwelling of the
asthenosphere promoted the emplacement of Yanshanian
granites (Wu et al., 2005; Zhang et al, 2010). The
magmatic fluids originated from granitic magmas or the
deep magma chambers during the Mesozoic era supplied
significant amounts of sulfur and other base metals to
form large—scale hydrothermal deposits in the GXR, such
as the Haobugao Zn—Fe deposit.
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