
Objective 
 

The Yangbin porphyry tin deposit in Taishun County of 
Zhejiang Province is one of the few porphyry-type tin 
deposits in South China, which is located in the middle 
portion of the Mesozoic volcanic active belt on the 
southeastern coast of China. The Yangbin granite 
porphyry is closely related to the tin mineralization in this 
region. Based on petrologic and Sr-Nd-Pb isotopic 
characteristics, Shen Weizhou et al. (1994) suggested that 
the parent magma of granite porphyry belongs to S-type 
and probably formed by partial melting of 
Mesoproterozoic metasedimentary rocks which were 
unexposed in this area. Meanwhile, granite porphyry ages 
were also reported as 101.7± 2.1 Ma by the whole rock Rb
-Sr method (Shen Weizhou et al., 1994). Up to now, the 
mineralization age of the Yangbin porphyry tin deposit is 
unclear. In recent decades, benefiting from the progress in 
analytical techniques, LA-(MC)-ICP-MS U-Pb dating on 
zircon and other U-bearing minerals (e.g., rutile, allanite, 
titanite, cassiterite) has been developed to obtain robust 
results (Wang Sen et al., 2017). Cassiterite is the most 
significant ore mineral in tin deposits. It usually contains 
high concentration of U in the lattice and is hardly affected 
by late hydrothermal alteration after crystallizing. As a 
result, it provides suitable conditions of operating U-Pb 
isotopic chronology research. Recently, great progress has 
been made in the mineralization ages of tin deposits by 
cassiterite U-Pb dating (Zhang et al., 2017). In this 
contribution, we present in situ LA-ICP-MS U-Pb dating 
of cassiterite to constrain the timing of tin mineralization 
in the Yangbin porphyry tin deposit. 
 
Methods 
 

The sample (No. YBC01) was collected from surface 

outcrops.  Cassiterite  grains  without  cracks  and  fluid 
inclusions are selected by microscopes for U-Pb dating 
analysis.  Backscattered  electron  (BSE)  and 
cathodoluminescence (CL) images were taken by a Zeiss 
Supra 55 field emission scanning electron microscope 
(SEM) coupled with a cathodoluminescence detector at 
the  State  Key  Laboratory  of  Isotope  Geochemistry, 
Guangzhou Institute of Geochemistry, Chinese Academy 
of Sciences (GIG-CAS). According to the BSE and CL 
images, the clear areas of zonings of cassiterite grains 
were chosen to operate U-Pb dating trial. In situ cassiterite 
U-Pb dating analysis was performed at the CAS Key 
Laboratory of Mineralogy and Metallogeny, GIG-CAS, 
using  an  Agilent  7900  ICP-MS  equipped  with  a 
Resonetics RESOlution S-155 laser ablation system. The 
system was optimized using NIST SRM610 ablated with 
37  μm spot  size  and  5  μm/s  scan  speed  to  ensure 
maximum signal intensity and low oxidation ratio. Helium 
gas carrying the ablated sample aerosol was mixed with 
argon (carrier gas) and nitrogen (additional di-atomic gas) 
to enhance sensitivity, and finally flowed into the ICP-MS 
instrument. Raw data reduction was performed off-line 
using  ICPMSDataCal  10.1  software.  Common  Pb 
correction  was  based  on  the  207Pb  method,  and  the 
corrected  data  were used  to  calculate  weighted mean 
206Pb/238U ages. Data uncertainties of isotopic ratios for 
individual spots are reported at 1σ level, and the errors of 
their weighted mean 206Pb/238U ages are 2σ. 
 
Results 
 

Cassiterite grains from the sample YBC01, with grain 
sizes of 50–300 μm, are disseminated in the ore. Most 
euhedral cassiterite grains display color zoning patterns, 
with dark brown cores and pale yellow/colorless rims 
observed under a microscope. The CL images show that 
the cassiterite grains are euhedral-subhedral with long 
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columnar shape, while fine-grained cassiterite crystals are 
mainly euhedral. The cassiterite grains normally show a 
spongy texture in the core and oscillatory zonings in the 
rims due to the dissolution by fluids. The CL images 
generally show weak luminescence probably because of 
high contents  of  Nb and Fe.  Thirty-four  points  were 
analyzed by U-Pb isotopic test via cassiterite grains with 
clear zonings and eventually achieved a Tera-Wasserburg 
U-Pb  concordia  lower  interceptage  of  101.0±3.1  Ma 
(MSWD=1.7) (Fig. 1a). After 207Pb-based correction, the 
analyses  yielded  a  weighted  mean  206Pb/238U  age  of 
99.2±2.3 Ma (MSWD=1.4) (Appendix 1; Fig. 1b) which 
agrees well with the Tera-Wasserburg U-Pb concordia 
lower intercept age. 
 
Conclusion 
 

Based on in-situ LA-ICP-MS analyses of cassiterite 
sample from the Yangbin porphyry tin deposit, the Tera-
Wasserburg  U-Pb  concordia  lower  interceptage  of 
101.0±3.1 Ma and the weighted mean 206Pb/238U age of 
99.2±2.3 Ma were obtained. These ages agree well with 
the previously published age of 101.7± 2.1Ma of the 
granite porphyry, which was obtained by the whole rock 
Rb-Sr  method,  therefore  reinforcing  the  genetic 
relationship  between  tin  mineralization  and  granitic 
magmatism. South China is one of the most important tin 
metallogenic belts in the world. The tin mineralization in 
South China is mainly distributed in the Late Jurassic (160
–150 Ma) in the Nanling area and spread in the Late 
Cretaceous  (95–80  Ma)  in  southeastern  Yunnan  and 
western Guangxi area. Recently, an Early Cretaceous (145

–135 Ma) W-Sn mineralization event has been reported in 
southeast  coast  of  China.  The  recognition  of  tin 
mineralization  at  100  Ma  in  Yangbin  is  of  great 
significance to the study of tin mineralization in South 
China. And our study also provides idea for prospecting of 
non-ferrous metals in southeast coast of China. 
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Fig. 1. (a), Tera-Wasserburg U-Pb concordia plot; (b), Weighted mean 207Pb corrected 206Pb/238U age diagram for cassiterite from 
the Yangbin porphyry tin deposit. 
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