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a b s t r a c t

The Shanhu orefield, located in the northeastern Guangxi province, is an important part of W-Sn poly-
metallic metallogeny in the Nanling region. The Shanhu W-Sn deposit is spatially associated with the
Yantianling granite. LA-ICPMS zircon U-Pb dating of the Yantianling granite yields Late Cretaceous ages
of 100.9 ± 2.2 Ma and 100.8 ± 2.3 Ma. Hydrothermal muscovite 40Ar/39Ar dating yields plateau ages of
102.7 ± 1.7 Ma and 100.8 ± 0.7 Ma. This date coincides well with the LA-ICPMS zircon U-Pb age of the
Yantianling granite, indicating a spatial-temporal link between the W-Sn mineralization and the granitic
magmatism. In combination with regional geological data, it is suggested that a Late Cretaceous miner-
alization event related to granitic magmatism occurred in the Nanling region, which might have resulted
from regional lithospheric extension.

� 2017 Elsevier B.V. All rights reserved.
1. Introduction

The South China Craton formed by the amalgamation of Yangtze
and Cathaysia blocks along the Jiangnan belt in the Neoproterozoic
(Cai et al., 2014, 2015), and was modified by the following Paleo-
zoic and Mesozoic tectonic events (e.g., Zhou et al., 2015a,b,c).
These events resulted in large volumes of granitic rocks, associated
with W, Sn, Cu, Bi, Mo, Pb and Zn mineral systems throughout
South China (Fig. 1; e.g., Mao et al., 2013). Previous studies have
shown that large-scale W-Sn polymetallic mineralization in South
China occurredmainly at 160–150 Ma, and there is no distinct time
interval between W-Sn mineralization and its intimately associ-
ated granitic magmatism (Feng et al., 2015). Recent studies have
identified a Late Cretaceous metallogenic event in southwestern
and southeastern China and adjacent areas, such as the world
famous Gejiu and Dachang skarn-type tin deposits and the Zijin-
shan porphyry-epithermal Cu-Au system in south Yunnan,
Guangxi, and Fujian provinces, respectively (Cheng et al., 2013;
Yuan et al., 2015; Mao et al., 2013). To date, however, little evi-
dence of Late Cretaceous W-Sn mineralization has been reported
in the Nanling region.

In this paper, new precise zircon U-Pb and muscovite Ar-Ar iso-
topic dating have been performed on the granites and associated
tungsten-tin ore samples from the Shanhu orefield, respectively.
Combined with regional geological data, the geochemical results
are used to constrain the possible link between Late Cretaceous
tungsten-tin mineralization and the Shanhu orefield, by means of
(1) determining the timing of granite, (2) the ore-forming age of
the Shanhu orefield, and (3) discussing the spatial-temporal rela-
tionship between the granite and mineralization.

2. Geological background

The mountainous Nanling region, covers an area of about
170,000 km2, is located at the intersection of Guangxi, Guangdong,
Jiangxi and Hunan provinces (Fig. 1) (Chen et al., 2002; Yuan et al.,
2011). The Nanling region lies in the northwestern part of the Cath-
aysia Block. The region is an important W-Sn polymetallic metallo-
genic province with quartz-vein type tungsten deposits in the east
and skarn-type W-Sn polymetallic deposits in the west (Yuan
et al., 2015).

The Shanhu orefield is located in the northwest of the Nanling
region, South China (Figs. 1 and 2). Cambrian basement and
Devonian-Cretaceous sedimentary cover are wide distributed in
the region (Fig. 3). The exposed rocks in the orefield are of Devo-
nian age divided, from the base to top, into the Lianhuashan,
Nagaoling, Yujiang, Donggangling, Guilin, and Rongxian formations
(Fig. 3).

Folds and faults are well developed in the region with the main
tectonic line trending NNE (Fig. 2). Mesozoic granites are widely
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Fig. 1. Simplified geotectonic map showing the Mesozoic igneous rocks and related W-Sn-Cu-Pb-Zn-Mo ore deposits in South China (modified after Zhou et al., 2015a). The
age data are from Supplementary Tables S3–S5.

Fig. 2. Schematic geological map of the Shanhu orefield in the northeastern Guangxi Province.
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Fig. 3. Simplified stratigraphic column of the Shanhu orefield and its peripheral regions in the northeastern Guangxi, South China.
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distributed in the northeastern Shanhu orefield (Fig. 2). Igneous
rocks that outcrop in the Shanhu orefield are Yantianling granites.
Underlying granites were inferred to exist in the region based on
geophysical and remote sensing (Yang et al., 2007; Xiao et al.,
2011). The Yantianling granite pluton was emplaced within Lower
Devonian Lianhuashan Formation clastic rocks and has a surface
exposure of approximately 0.14 km2. The granite is white-gray in
color and shows a porphyritic texture, in which the main minerals



Fig. 4. Photomicrograph of the Yantianling granite (a), and photograph of the Shanhu orefield (b). Q: quartz, Wf: wolframite, Apy: Arsenopyrite, Ms: Muscovite, Ccp:
Chalcopyrite, Fl: fluorite.
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are quartz (�40%), sericite and muscovite (�55%) and feldspar
(�2%) (Fig. 4a). Accessory minerals are fluorite, cassiterite, topaz,
zircon, chalcopyrite, pyrite and sphalerite. Quartz is commonly
anhedral with a length of 0.5–1 mm, and always encloses or
replaces sericite and muscovite. The latter two minerals (i.e., seri-
cite and muscovite) are white-gray and most of them are formed
from the earlier orthoclase alteration. Feldspar grains are mostly
anhedral and have always been altered to kaolinite.



Fig. 5. Concordia diagrams showing LA-ICP-MS zircon analyses for the Yantianling
granite.
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Field observations show that hydrothermal alteration is com-
mon in the orefield, including silicification, muscovitization, seric-
itization, fluoritization, tourmalinization, carbonatization and
chloritization, among which the muscovite, sericite and fluorite
alteration are closely associated with W-Sn polymetallic mineral-
ization (Fig. 4b). There are four different vein types in the Shanhu
orefield, from east to west, including W-Sn quartz-vein, W-Sb
fluorite-quartz vein, W quartz-breccia vein and Sn polymetallic
sulfide. Among these, the W-Sn quartz-vein is the most important
deposit type in the Shanhu orefield.

3. Sampling and analytical methods

The analyzed samples for zircon U-Pb dating were collected
from Yantianling granite pluton (samples 15HZ38 and 15HZ40).
The muscovite for Ar-Ar dating were extracted from quartz-vein
type W-Sn ore (samples SH02 and SH08).

Zircon and muscovite grains were separated using standard
magnetic and density methods from >2 kg samples and designed
to minimize inter-sample cross-contamination. Following purifica-
tion by hand sorting, and subsequently zircon grains were
mounted in epoxy and polished down to near half sections to
expose the grain interiors. Using a combination of optical micro-
scopy and cathodoluminescence (CL), the clearest and least frac-
tured rims of the zircon crystals were selected as appropriate
targets for laser ablation analyses. Zircon U-Pb analyses were
performed using a Laser ablation-multiple collector-inductively
coupled plasma-mass spectrometry (LA-MC-ICP-MS) at the State
Key Laboratory of Isotope Geochemistry, Guangzhou Institute of
Geochemistry, Chinese Academy of Sciences (GIG, CAS). U-Pb ages
were determined on samples 15HZ38 and 15HZ40. Sample mounts
were placed in a two-volume sample cell flushed with Ar and He.
Laser ablation was operated at a constant energy of 80 mJ and at
8 Hz, with a spot diameter of 30 lm. The ablated material was car-
ried by He gas to the Aglient 7500a ICP-MS. Element corrections
were made for mass bias drift, which was evaluated by reference
to standard glass NIST 610 (Pearce et al., 1997). The zircon Temora
was used as the age standard (206Pb/238U = 416.8 Ma) (Black et al.,
2003). 207Pb/206Pb and 206Pb/238U ratios were calculated using the
ICPMSDataCal8.0 (Liu et al., 2008) and were then corrected using
zircon 91,500 as the external standard. The 207Pb/235U ratios were
calculated from the values of 207Pb/206Pb and 206Pb/238U. Apparent
U-Pb ages were computed by the Isoplot program (Ludwig, 2003).

Muscovite grains (�60 mesh) for Ar-Ar dating were collected
and separated by carefully hand sorting from quartz vein-type
W-Sn orebody (Fig. 4b) under a binocular microscope, then cleaned
by ultrasonic bath of deionized water and acetone. Next, the sam-
ples were sealed into a quartz bottle for irradiation in a nuclear
reactor at the Swimming Pool Reactor, Chinese Institute of Atomic
Energy, Beijing. The total time for irradiation is 50 h, the neutron
flux is about 6.0 � 1012 n cm�2 s�1, and the integrated neutron flux
is 1.13 � 1018 n cm�2. The internal standard sample Fangshan bio-
tite (sample ZBH-25, 132.7 ± 1.2 Ma, Wang, 1983) was also irradi-
ated. The samples and monitors were heated in graphite furnace,
and the heating-extraction step for each temperature increment
was 30 min, with 30 min for purification. Analysis was performed
at the 40Ar-39Ar Isotope Laboratory, Institute of Geology, Chinese
Academy of Geological Sciences (CAGS), Beijing. The measured iso-
topic ratios were corrected for mass discrimination, blanks, atmo-
spheric argon components and irradiation-induced mass
interference. The correction factors of interfering isotopes pro-
duced during irradiation were determined by analysis of irradiated
pure CaF2 and K2SO4, yielding (36Ar/37Ar)Ca of 0.0002389,
(40Ar/39Ar)K of 0.004782 and (39Ar/37Ar)Ca of 0.000806. The decay
constant used for age calculation was k = 5.543 � 10�10 a�1 (per
year) (Steiger and Jager, 1977). All 37Ar abundances were corrected
for radiogenic decay (half-life 35.1 days). Data-processing were
calculated using Isoplot program (Ludwig, 2003). Details of
40Ar-39Ar isotopic analytical method followed Zhang et al. (2006).
4. Analytical results

4.1. Zircon U–Pb geochronology

Zircons separated from samples 15HZ38 and 15HZ40 are gener-
ally euhedral to subhedral with length 100–250 lm and have
aspect ratios ranging from 1:1 to 3:1. CL images exhibit strong
oscillatory zoning with variable luminescence, indicative of
igneous origin. The zircon U-Pb dating results are listed in Supple-
mentary Table S1.

Sample 15HZ38: Twenty grains were analyzed, which have a
relatively wide range of U and Th concentrations with U of 194–
1347 ppm, Th of 103–1148 ppm and Th/U ratios in the range of
0.30–0.85 (Table S1). Twenty spots yield a coherent group with
the 206Pb/238U weighted mean age of 100.9 ± 2.2 Ma with
MSWD = 1.7 (Fig. 5a). In combination with the oscillatory zoning
and Th/U ratios of the grains, this age can be interpreted as the for-
mation age of the sample.

Sample 15HZ40: Sixteen analyses grains were carried out on
this sample, and their U and Th concentrations range from 209 to
1199 ppm and 117–884 ppm, respectively, with Th/U ratios mostly
in the range of 0.42 to 0.91. Sixteen spots yield a 206Pb/238U



Fig. 6. Plateau and isochron 40Ar-39Ar age of muscovite from the Shanhu quartz vein W-Sn deposit.
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weighted mean age of 100.8 ± 2.3 Ma with MSWD = 1.5 (Fig. 5b),
representing the formation age of the sample.
4.2. Muscovite 40Ar-39Ar age

40Ar-39Ar analytical results are shown in Supplementary
Table S2 and Fig. 6. Muscovite from sample SH02 was incremen-
tally heated with 12 steps from 600 �C to 1300 �C, and yields a con-
cordant age spectrum. The plateaus comprise 8 continuous steps
accounting for 92% of the released total 39Ar, and defined a plateau
age of 100.8 ± 0.7 Ma (2r). The isochron age of 100.2 ± 1.3 Ma (2r,
MSWD = 0.89) calculated from those 8 points coincides well with
the plateau age. Muscovite from sample SH08 was performed by
incremental heating with 10 steps from 700 �C to 1400 �C
(Fig. 6). Seven continuous steps at temperatures of 1000–1400 �C
are relatively coincident, and constitute a uniform and distinctly
flat 40Ar/39Ar age spectra with 99.4% 39Ar released. These steps
yield a well-defined plateau age of 102.7 ± 1.7 Ma, an isochron
age of 102.2 ± 2.4 Ma (2r, MSWD = 0.28) at an initial 40Ar/36Ar
ratio of 297.7 ± 6.1 (Fig. 6).
5. Discussion

5.1. Timing of granitic magmatism and W-Sn mineralization

Previous results showed that the emplacement age of the Yan-
tianling pluton is controversial. For example, Liu (1989) reported a
K-Ar age of 111–106 Ma for a greisenized granite sample from the
Yantianling pluton. According to Rb-Sr isochron age analysis, how-
ever, Li et al. (1993) proposed that the Yantianling granite was
emplaced at 148–137 Ma. In the same year, Wei et al. (1993) sug-
gested that the Yantianling granite had Rb-Sr and K-Ar ages rang-
ing from 137 Ma to 133 Ma. In contrast, our new precise age data
for Yantianling granites yield zircon U-Pb ages of 100.9 ± 2.2 Ma
and 100.8 ± 2.3 Ma, indicating that the Yantianling pluton was
emplaced at �101 Ma.

Muscovite 40Ar-39Ar dating is a very useful technique in deter-
mining the timing of hydrothermal mineralization particularly
related to greisen or quartz vein (Snee et al., 1988; Selby et al.,
2002). 40Ar-39Ar dating results in this study show that muscovites
from quartz vein in the Shanhu orefield have 40Ar-39Ar plateau
ages of 100.8 ± 0.7 Ma and 102.7 ± 1.7 Ma. In the Shanhu W-Sn
polymetallic deposit, the muscovites are typically intergrown with
cassiterite, arsenopyrite and fluorite (Fig. 4b), and the 40Ar-39Ar
dating on muscovite shows good agreement between the plateau
age and isochron age, within the applicable analytical errors. In
addition, the initial 40Ar/36Ar ratios (297.7 ± 6.1, Fig. 6) in sample
SH08 are well consistent with the atmospheric argon value
(295.5 ± 5, Nier, 1950) within error and uncertainty, indicating
absence of excess argon. Therefore, the plateau ages
(100.8 ± 0.7 Ma, 102.7 ± 1.7 Ma) are believed as the crystallization
age of the muscovite, and also represent the mineralization age
of the Shanhu W-Sn polymetallic deposit, which are also coinci-
dent with the LA-ICPMS zircon U-Pb ages (100.9 ± 2.2 Ma,
100.8 ± 2.3 Ma) for the Yantianling granite. This fact suggests that
the Shanhu W-Sn polymetallic deposit is temporally, spatially,
and almost certainly genetically associated with the intrusion of
the Yantianling granite. Therefore, we proposed that the intrusion
of the granite and associated W-Sn polymetallic mineralization in
the Shanhu mining area occurred at almost the same time (Late
Cretaceous, �101 Ma).
5.2. Episodes of Mesozoic W-Sn polymetallic mineralization in South
China

The Mesozoic is the most important period of large-scale W-Sn
polymetallic mineralization in South China (Pirajno, 2013a; Mao
et al., 2013). Numerous recent high-precision geochronological
data (Figs. 7 and 8, Also see Supplementary Tables S3–S5; Feng



Fig. 7. Histogram of ages from the Mesozoic granites (a) and associated ore deposits
(b) in South China. The age data are from Supplementary Tables S3–S5.
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et al., 2015; Mao et al., 2013; Wu et al., 2015; Yuan et al., 2015;
Zhou et al., 2015a) have shown that the Mesozoic polymetallic
ore-forming processes can be divided into three episodes and
Fig. 8. Age range of Mesozoic granites and associated ore deposits in South China. Abbrev
data are from Supplementary Tables S3–S5.
phases, i.e., Middle-Late Triassic W-Sn-Nb-Ta mineralization
(240–210 Ma), Middle-Late Jurassic W-Sn-Mo-Bi-Cu-Au-Ag miner-
alization (170–150 Ma) and Cretaceous W-Sn-Pb-Zn-Cu-Mo-Au-Ag
mineralization (135–80 Ma).

The first episode of mineralization (240–210 Ma), sporadically
distributed across eastern Guangxi (Limu, Liguifu, Yuntoujie and
Gaoling deposits), southern Hunan (Yejiwo, Shuiyuanshan and
Hehuaping deposits), southwestern Fujian (Hongshan deposit)
and southern Jiangxi (Xian’etang deposit) provinces, is dominated
by Sn, associated with W, Nb and Ta (Figs. 1, 7 and 8). Mineraliza-
tion in this stage has been recognized in the past several years, and
it can be classified as quartz vein-type, skarn-type and altered
granite-type. Recently, more Middle-Late Triassic deposits have
been reported in South China. However, most of them are middle
to small scale and of no economic significance. One of the most
famous deposits in this stage is the Limu W–Sn–Nb–Ta deposit
(�214 Ma, Muscovite 40Ar/39Ar age, Feng et al., 2013; Yang et al.,
2009) in northeastern Guangxi, South China, which is genetically
associated with felsic and peraluminous leucogranites (�214 Ma,
Zircon SHRIMP U–Pb age, Kang et al., 2012). These granites show
a highly evolved fractionation sequence and are associated with
distinct types of W-Sn-Nb-Ta mineralization (e.g., Zhu et al., 2001).

It is worth noting that earlier mineralization was remobilized
by later tectono-magmatic events (Pirajno et al., 1997). In South
China, some Triassic W–Sn ores and associated granitic rocks were
overprinted by later Jurassic–Cretaceous granitic magmatism and
their causative W-Sn mineral systems. For instance, the Xitian
skarn Sn deposit in northeastern Hunan Province is usually consid-
ered of Jurassic age (�150 Ma, Muscovite 40Ar/39Ar age and Molyb-
denite Re–Os isochron age, Liang et al., 2016). However, field
observations show that most of the orebodies are in the outer con-
tact zone of the Indosinian granites (�230 Ma, Zircon SHRIMP U–
Pb age, Fu et al., 2009). Recently, Zhou et al. (2015a) emphasize
that the intrusion of the Indosinian granite in the Xitian deposit
resulted in preliminary enrichment of ore-forming materials and
formed massive skarns which were subsequently overprinted by
the Late Jurassic granite pluton and the related Xitian large scale
skarn W-Sn deposit.

The second episode of mineralization (170–150 Ma) is the most
important phase in South China, resulting in three large-scale and
high-grade W-Sn-Mo-Bi-Cu-Au-Ag polymetallic belts, which, from
iations: SCB, South China Block, NCB, North China Block, IB, Indochina Block. The age
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the northwest to southeast, are Middle–Lower Yangtze Valley met-
allogenic belt, Qin-Hang (Qinzhou, Guangxi Province to Hangzhou,
Zhejiang Province) metallogenic belt and southeast coastal areas
metallogenic belt. Two different types of mineralization are recog-
nized along the three belts: (i) Cu-Au porphyry type mineralization
and hydrothermal vein-type Pb–Zn–Ag and (ii) granite-related
quartz vein-, skarn-, and minor greisen W–Sn–Mo–Bi mineraliza-
tion. Granites related to the first type of mineralization fall in
two age groups, i.e., 170–160 Ma and 140–130 Ma and show I-
type signatures. The older group of granites are mainly distributed
along the Qin-Hang metallogenic belt, whereas the younger group
defines the Middle–Lower Yangtze Valley metallogenic belt. The
second type of mineralization and associated granitic magmatism
mainly occurred at 160–140 Ma, and more than 90% of W and Sn
mineralization is related to this Jurassic and Cretaceous magma-
tism (Mao et al., 2013). This type of mineralization occurs predom-
inantly in the Qin-Hang metallogenic belt and adjacent areas, and
the mineral resources in these areas, from west to east, tend to
decrease, whereas corresponding deposit types vary from skarn-
type to quartz vein-type. Mao et al. (2013) propose that this is
due to the fact that host rocks are characterized by dominant car-
bonate rocks in the west (southern Hunan and eastern Guangxi)
and metaclastic rocks in the east (southern Jiangxi and northeast-
ern Guangdong).

It is important to note that previous studies indicated that W-Sn
mineralization was mainly related to S-type granite (Heinrich,
1990). However, some Jurassic granite plutons along the Qin-
Hang metallogenic belt show A-type signatures (Zhou et al.,
2015a). This suggests that W-Sn mineralization may not be limited
to S-type granite, but also is related to A-type granite.

Our study shows that the ShanhuW-Sn polymetallic deposit has
muscovite 40Ar-39Ar ages of 100.8 ± 0.7 Ma and 102.7 ± 1.7 Ma.
Together with previous data, the results further suggest that Late
Mesozoic (135–80 Ma) is another peak stage of W-Sn mineraliza-
tion in South China (Figs. 7 and 8). This stage of mineralization is
dominated by porphyry Cu, skarn Sn, U, associated with W, Mo,
Au-Ag and Pb-Zn vein deposits. The porphyry Cu deposits are
extensively distributed in the Middle–Lower Yangtze Valley metal-
logenic belt (�135–120 Ma, represented by Tongshankou Cu-Mo
deposit in east Hubei Province, Dingjiashan Cu deposit in north
Jiangxi Province and Dongguashan Cu-Au deposit in Aihui Province,
Zhou et al., 2015d) and southeast coastal areas metallogenic belt
(�105–95 Ma, represented by Zijinshan Cu-Au deposit in Fujian
Province, Zhong et al., 2017; Yang and Wang, 2017). The skarn Sn
deposits (�100–85 Ma), represented by Yanbei Sn deposit in Jiangxi
Province, Yinyan Sn deposit in Guangdong Province, Dachang Sn
deposit in Guangxi (Mao et al., 2013) and the Shanhu orefield in this
study, aremainly distributed along the Qin-Hangmetallogenic belt.
In the southwestern part of Qin-Hang belt, hydrothermal U deposits
are found in Xiangshan, Shazijiang and Xiazhuang areas with
deposit ages in the range of 120–80 Ma.

In addition, ore-bearing porphyries (�149–105 Ma) in the Mid-
dle–Lower Yangtze Valley metallogenic belt are high-K calc-
alkaline to calc-alkaline series, with the majority showing adakitic
geochemical signature (Zhou et al., 2015d). They further proposed
that these adakitic rocks may have originated frommagma mixing.
This indicates that mantle materials contributed to the formation
of these porphyry Cu deposits.

5.3. Regional metallogenic implications

Early Mesozoic granites with an age range of 250–200 Ma are
widely distributed in South China (Zhou et al., 2015b). Their intru-
sion was considered to result from the Triassic continental collision
of the South China, North China and Indochina blocks (Faure and
Ishida, 1990; Romer and Kroner, 2016). Zhou et al. (2006) further
suggested that the Early–Middle Triassic (250–230 Ma) granites
are syn-collisional, while the Late Triassic (220–200 Ma) granites
are post-collisional. This is a possible reason why the former do
not show related W-Sn mineralization, whereas the latter are min-
eralized with small deposits of skarns and quartz veins.

A series of recent studies proposed that the Late Mesozoic mag-
matism in South China resulted from the subduction of the Paleo-
Pacific plate beneath the Eurasian plate based on regional tectonic
evolution and geochronological and geochemical features of these
igneous rocks (e.g., Jiang and Li, 2014; Li and Li, 2007; Pirajno,
2013b; Tang et al., 2014; Xia and Zhao, 2014; Mao et al., 2013;
Zhou et al., 2015a,b; Romer and Kroner, 2016). Thus, the large scale
of Late Mesozoic mineralization in South China was believed to be
likely formed by the subduction of the Paleo-Pacific plate beneath
the continental plate of China (e.g., Zhou et al., 2015a,b; Romer and
Kroner, 2016; Deng et al., 2016).

In this study, our new precise zircon U-Pb and muscovite
40Ar-39Ar geochronological data show that the Yantianling granite
and associated Shanhu W-Sn deposit were formed contemporane-
ously (103–101 Ma), implying a metallogenic event correlated to
Late Cretaceous granitic magmatism in South China. The
temporal-spatial consistency between Mesozoic granite evolution
and mineralization in South China, and the distribution of a series
of Late Cretaceous rift structures with red-bed sedimentary rocks
(Wang and Shu, 2012) and volcanic-intrusive rocks (Zhou et al.,
2015a), indicate that South China experienced a lithospheric
extension during Late Cretaceous (Yuan et al., 2015; Zhou et al.,
2015a and references therein). Thus, the emplacement of the Yan-
tianling granite and associated W-Sn mineralization likely resulted
from regional lithospheric extension during Late Cretaceous.
6. Conclusions

LA-ICPMS zircon U-Pb dating results show that the Yantianling
granite yields an age of �101 Ma, which corresponds well to mus-
covite 40Ar-39Ar age (103–101 Ma) of the associated Shanhu W-Sn
deposit, indicating a spatial-temporal consistency between W-Sn
mineralization and granitic magmatism. This provides convincing
evidence for a Late Cretaceous mineralization event related to
granitic magmatism in South China. Combined with regional tec-
tonic, geochemical and geochronological data, it is suggested that
the emplacement of the Yantianling granite and associated W-Sn
mineralization likely resulted from lithospheric extension during
Late Cretaceous.
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