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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. YBCO1) was collected from surface
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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 pum spot size and 5 pm/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 *Pb method, and the
corrected data were used to calculate weighted mean
206pp/>¥U ages. Data uncertainties of isotopic ratios for
individual spots are reported at 1o level, and the errors of
their weighted mean ***Pb/>**U ages are 20.

Results

Cassiterite grains from the sample YBCO01, with grain
sizes of 50-300 um, 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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Fig. 1. (a), Tera-Wasserburg U-Pb concordia plot; (b), Weighted mean **’Pb corrected ***Pb/>**U age diagram for cassiterite from

the Yangbin porphyry tin deposit.

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 *’’Pb-based correction, the
analyses yielded a weighted mean “Pb/~*U age of
99.2+42.3 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 **Pb/**U age of
99.242.3 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.

Acknowledgement

This work is supported by the National Key R&D
Program of China (grant No. 2016YFC0600405), the
National Natural Science Foundation of China (grants No.
41672079 and 41372085) and Strategic Priority Research
Program (B) of the Chinese Academy of Sciences (grant
No. XDB1803206).

References

Shen Weizhou, Liu Changshi, Chu Xuejun, Wang Dezi, Li
Huiming and Yang Jiedong, 1994. Neodymium Strontium and
Lead isotopic study of topaz granite porphyry in Yangbin
Zhejian province. Journal of Nanjing University (Natural
Sciences edition), 30(2): 314-321 (in Chinese with English
abstract).

Wang Sen, Zhang Da, Wu Ganguo, Cao Ke, Qu Hongjie, Ma
Shuai and Yu Tengda, 2017. New geochronologic evidence of
diabases and their metallogenic relationship with the makeng-
type iron deposits in southwest Fujian, SE China. Acta
Geologica Sinica (English Edition), 91(6): 2324-2326.

Zhang R.Q., Lehmann B., Seltmann R., Sun W.D., and Li C.Y.,
2017. Cassiterite U-Pb geochronology constrains magmatic-
hydrothermal evolution in complex evolved granite systems:
the classic Erzgebirge tin province (Saxony and Bohemia).
Geology, 45(12): 1095-1098.



Dec. 2018

//mc.manuscriptcentral.com/ags

http

ACTA GEOLOGICA SINICA (English Edition)

http://www.geojournals.cn/dzxben/ch/index.aspx

Vol. 92 No. 6

2456

L'LT 8°60C $'66 8'Ly0T1 £9€6£8200°0 £9L0€€0°0 99TES6YLT O T869L5908°'1 E€905€520°0 £018¥00C¢°0 144 y€-1009A
S91 S'6ve §9¢ 0951 908+0L200°0 6LIETLSSO0 S9196985T°0 99TYoT8Y9°¢ 1101200 £96196£SY°0 €LY €€-1009A
4! ¥'681 9Ly 8'¢9L YTCSy6100°0 1€18620°0 $90€T5660°0 €8198LICI'T GG8LTI¥T00 8T6T80YLT0 081 CE-1009A
yel 6181 LY €796 819¢¥1200°0 989€01620°0 9TYYCOILT 0 9C116818S1 8€99L20¥0°0 TL906LLLEO 4! 1€-10D9A
86 9'0s1 (424 T6L9 L9STSS100°0 SY1€€9€20°0 $2066L880°0 7820012S6°0 97STT1090°0 TTE99908¢€°0 w1 0€-1009A
pajoatiodun) (414 I°LSS I'e6 SYyic 110S+1800°0 9€192060°0 168¥C6LSL0 S998SHYIT’L 6C1€SEL60°0 80¥9€165°0 S1'0 6C-1009A
1’01 998 1’01 9191 L'ty 8'0CL €66€09100°0 69L18£5C0°0 T89LLYS80°0 PPTo6LEE0’T G8109L9¢0°0 €TSSTIEEL0 8S°1 8C-1009A
09 ¥'68 09 06l (A4 1oy 9260160000 I819€9810°0 LTLI8ITY00 SLLO6LSY8Y 0 ¥L0S6C120°0 C1982800C°0 65°C LT-10D9A
6v 616 6V 86 1437 011 6¥8€LL000°0 8YCIL6V10°0 7¥09068€0°0 9ILSYS6VIT 0 ¢S6vEICIO0 LETI0¥S00 L0€ 9C-1009A
9C S'L6 9¢C 0°10T 9¢l1 ISl 86€L1¥000°0 SIS98LSTO0 12980111070 CI9199091°0 S0Tr01900°0 ¥9¥09€690°0 Ly'el ST-10049A
9Tl L96 9Tl 6'¥81 €Ly 6'L8L €1LL10200°0 150S01620°0 9¥181C101°0 €CECILTLT'T IPEIL16V0°0 9195601+¢°0 9L°0 ¥C-1009A
S'L 8°¢01 S'L €1cl 9°¢¢ Syee CI8¥8I100°0 €LLTO06TO00 99LELBY00 L9Y9¥106€°0 €9YPESI10°0 SEITLOLETO e €¢-1009A
(43 096 (43 96 ¥'8 Teol L€9005000°0 LYYEE0S10°0 611116000 811076901°0 Y6¥56¥¥00°0 6¥C810610°0 Pro1 TC-1009A
LY S001 Ly L001 811 9201 12¥6€L000°0 1T8EYLST00 1¥8016210°0 6¥¥61€901°0 §80£€£900°0 8LSE6E6Y00 [AY 12-1009A
S'L 8601 S'L LETT $'8¢C S9LT GEESBIT00°0 €L8LELLIOO ¥818¥€€€0°0 651758681°0 SO118¥€C0°0 SIvELY060°0 YLl 02-1009A
'8 €Il 18 recl 8'ST 1"86¢ 96¥¥8C100°0 68€1€2020°0 2958¥0¥€0°0 6€50€TIVE0D S9C81C610°0 I¥6TLEBTT 0 £€5°C 61-10D9A
I'L 9101 'L S'sor1 YL 0°681 C18¢c1100°0 L8LY6Y910°0 PPSECr80°0 98696L661°0 8€L9ESTI00 ¥9LE0ESO0 16Tl 81-1009A
ye 6 e L6 901 L'86 LY€5000°0 15068%1710°0 6¥029%110°0 LLOETICOT 0 Y01¥19500°0 196685150°0 oL LT-T0D9A
144 L'L6 144 9601 (444 9'6TC ¥¥LL89000°0 11012S910°0 €LL69TLTO0 L6L68LSYTO 9%L€9010°0 197890%60°0 10°6 91-1009A
6°¢ 796 6'S 6°001 9¢ 1691 §500€6000°0 €18T8LSTO0 15680100 9CL661181°0 888L9CI10°0 L0TOT69L0°0 €7y SI-10D9A
L6 TLOT L6 1'991 8'9¢ 6'6L9 9LY0¥S100°0 112L60920°0 888612601°0 YCLYYYES6'0 STEIS0ET00 999L1099T°0 0€C y1-1009A
9ve 026 9ve 0°LTE S0l S'6CS1 €20059500°0 120€€0TS0°0 T6L80TYI1°0 ¥SOIE101S°€E Y91¥1L0S0°0 6V 1LTS681°0 880 €1-10D9A
sl 9°66 43! y'1Ic S'I8 ¥'966 9LS6T¥T00°0 6S61€£€€0°0 6LL8OIVITO LT8E98LIY'1 LE90LY0Y0°0 60€0V1ELEO wl CI-1009A
€L 16 €L 001 S8 S8yl 9Y6Er1100°0 6£9¥69510°0 €91911120°0 €596CYLST0 1TE€E€86610°0 1661¥6€01°0 9I'C [T-1009A
1'9 L'901 1’9 SOl 4 Sesy ¥$L¥96000°0 €€6166CC0°0 61LEVYS90°0 S68CL6609°0 9€0TTLTT00 €EVI9ISITO LT'S 01-10D9A
% £¢0l €€ L0l I'vl €701 8€60C5000°0 91229100 YLYLBESTO0 9€66501°0 1¥0¥90900°0 L98899050°0 18°6 6-1009A
14 S'LOT 134 9°GII1 474 8681 S6L1L9000°0 LTTL60810°0 8S016LLC0°0 £5CI8YS0T0 $8898¢010°0 66L89€160°0 YL 8-1009A
Y S'LOT Y yol1 ILe 6801 LT8€98000°0 I¥812€910°0 6199290100 EEVIOTEIT0 2050€5¥00°0 TTLOTS6C00 10°¢ L-1009A
L9 001 L9 €0IT 8'¢C 0161 601150100°0 69¢¥9TL10°0 ovy1L200 6099€091°0 986¢0SC10°0 $897TS€80°0 Ly'C 9-1009A
6°S €801 6'S yec ree LTve STTLE6000°0 899TCE610°0 200¥¥¥110°0 €€L8S00LT0 1€1¥80810°0 CIe9TeeTI o ILe S-10049A
901 616 901 6°681 909 6°LLL 979889100°0 S6£¥06620°0 P¥LOTEBTT 'O IIPILEIST'T v18¥676€0°0 ELEBYSSSED 17T 7-1009A
8y $901 8ty €801 611 €701 CLITSLO000 CLO0Y6910°0 6¥9510€10°0 61LyS6501°0 9€L996800°0 S60LI8S0°0 9¢°¢ €-1009A
(44 ¥'68 (44 (IR481 §9¢ S8I¢ 7$60.9000°0 CTL99EBLI00 €L0TLSE0'0 89S6L189¢°0 611¥L8610°0 $0C892081°0 60°S C-1009A
0°¢ <001 0°¢ 8°501 601 99v1 1809.1000°0 PIIEYSIT00 62C00¥C10°0 €L9Y6TSST0 Y¥9L17800°0 £CLT6¥080°0 £E€El [-1009A
o1 Ogee/Idgge o1 Dge/9doge ol Qeee/d, 0 o1 Dgee/Idgge o1 Qeee/d, 0 o1 Adgoz/9d ¢ (wddn,, sjodg

(BJN]) $95EP2JOALI0D 4, -

(e]N) SBY

suonel d1dojos]

usodap un AuAydaod uigbuex ayl wouy a114811ssed Jo synsald buiep qd-N SIN-dDI1-v1 T Xipuaddy



