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1. Objective

TheGejiu-Bozhushan-Laojunshantin-tungstenpolymetallic
metallogenic belt is located in southeastern Yunnan. It is
bounded by the Mile-Shizong Fault and the Yangzi Plate to
the north and west, respectively, while the Honghe Fault
represents its southwestern boundary. It is adjacent to the
Ailaoshan Fault, and extends to Guangxi and Vietnam to the
southeast (Fig.la; Liu JP et al., 2021). The Bainiuchang silver
polymetallic deposit is an important component of the Gejiu-
Bozhushan-Laojunshan tin-tungsten polymetallic metallogenic
belt in southeastern Yunnan, and is located on the NW strike
of the Bozhushan granite body (Fig. 1b). Previous studies
have shown that the Bozhushan granite body is an S-type
granite, which is closely associated with metal mineralization
(Zhang YH, 2013). The magmatic rocks in the study area are
mainly acidic rocks and controlled by deep drillings. Granitic
magma intrusion is the main dynamic mechanism of
mineralization in the area. Owing to the lack of effective
constraints on the diagenesis and metallogenic age of
concealed granite bodies in the Bainiuchang silver
polymetallic deposit, there are numerous viewpoints on the
genesis of deposit, such as magmatic hydrothermal,
submarine  exhalative  sedimentary, and  magmatic
hydrothermal mineralization superposition transformation.
The newly discovered paragenetic monazite at the
Bainiuchang silver polymetallic deposit is an crucial research
object for the precise determination of the age of the rock
formation. The U-Th-Pb dating technique can provide
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significant temporal parameters for the geological
evolutionary history and exploration of important geological
processes, such as diagenesis and mineralization (Zhang HY
et al., 2022; Sakuwaha KG et al., 2022). In this study, laser
ablation inductively coupled plasma mass spectrometry (LA-
ICP-MS) U-Th-Pb isotope dating was conducted on monazite
from a deep-seated occult granite body in the Bainiuchang
silver polymetallic deposit, with the aim of providing new
evidence on magmatic intrusive events and mineralization in
the mine area.

2. Methods

The monazite U-Pb dating sample was obtained from the
granite body of the 1360 m tunnel in the Bainiuchang silver
polymetallic deposit (Fig. 1c), close to the disseminated
pyrrhotite ore body. Monazite single mineral selection, target
preparation and cathodoluminescence (CL) photography were
conducted at the Beijing Phanerozoic Technology
Corporation. LA-ICP-MS monazite U-Pb isotope dating was
performed at the Wuhan SampleSolution Analytical
Technology Corporation. The laser beam spot and frequency
used in this analysis were 16 pm and 2 Hz, respectively.
Monazite reference material 44069 and the glass reference
material NIST610 were used as external standards for isotope
and trace element fractionation correction. Offline processing
of the analytical data was performed using software ICPMS
DataCal software (Liu YS et al., 2010). Isoplot/Excel3 was
used to draw the U-Pb age harmonic diagram and calculate
the age-weighted average of the monazite samples.

3. Results

The lithology of the sample was medium-fine grained
porphyritic biotite monzonitic granite, which was composed
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Fig. 1. Geological map of Bainiuchang silver polymetallic deposit (a) and simplified geological map (b); monzionitic granite (c); microscope
photograph (d); CL images of monazite (e); monazite U-Pb age harmonization diagram (f). Bi-biotite; Kfs—K-feldspar; Mnz—monazite; Pl-pla-

gioclase; Qtz—quartz.

of plagioclase (40%), quartz (25%), potassium feldspar (10%),
biotite (15%), and a small amounts of zircon, monazite and
other minerals (Fig. Ic). The sizes of the selected monazite
particles varied from 40 um to 150 pum along the long axis,
with individual particles reaching 150 um. The aspect ratio
ranges from 1: 1 to 2 ! 1; the majority were rounded and
ellipsoidal (Fig. 1d), and a few of were columnar. Several of
the monazites were cracked, and most had uniform gray-white
luminescence in the backscattered electron image (Fig. 1¢),
as is typical of magmatic monazites.

The in-situ LA-ICP-MS U-Pb chronology results of the
monazite from sample BNC22-39 (Table 1; Fig. 1c) indicate
that, except for one outlier measurement point (BNC22-39-
19), the remaining 19 monazites have highly variable Th and
U contents, ranging from 51.7x107° to 112.4x107° and
711x10°° to 4154x10°%, respectively. The corresponding

Th/U values range from 101.78 to 990.51. The 2°°Pb/?%U
ages of the 19 monazites are relatively concentrated, with data
points distributed on or near a consistent curve, and the
corresponding weighted average age is 87.49+0.69 Ma
(MSWD=0.80, n=19) (Fig. 1f), representing the crystallization
age of monazite, and its diagenetic age was the Late
Cretaceous of the Yanshanian period.

4. Conclusions

In this study, the LA-ICP-MS monazite U-Pb method was
employed to determine the formation age of the monazite,
yielding a result of 87.49+0.69 Ma, and identified the
Bainiuchang silver polymetallic deposit diagenetic age as the
Late Yanshanian period, which providing strong new
evidence for the study of Late Yanshanian period magmatic
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intrusion events in this region. The concealed granite body of
Bainiuchang was emplaced during the Late Cretaceous and
formed in a rift trough environment under an extensional
background. It is part of a large-scale diagenesis and
mineralization event in the Gejiu-Bozhushan-Laojunshan tin-
tungsten polymetallic metallogenic belt in southeastern
Yunnan, China. It not only provides thermal power for the
components in the activated ore source, but also superposes
and enriches with some useful components in the process of
activation and migration. Driven by magmatic heat, the ore-
bearing fluid and the extracted ore-forming materials migrate
to favorable lithologic and structural parts to precipitate,
forming Ag-Pb-Zn ore bodies and Sn ore bodies. The results
of this study are significant in finely delineating the age frame
of the formation of the crypto granite body from the silver-
polymetallic deposit in Bainiuchang, and providing a
scientific basis for the study of Late Yanshanian period
tectonic-magmatic activity and silver-lead-zinc polymetallic
mineralization in the Bozhushan region of southeastern
Yunnan.
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