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Abstract

The Weilasituo Sn deposit, which is genetically related to a quartz porphyry intrusion, is a large_sized porphy-
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ry type deposit discovered in the southern segment of the Da Hinggan Mountains. This deposit, together with the
previously discovered Weilasituo Cu_Zn and Bairendaba Ag_Pb_Zn vein deposits in this region, is possibly domina—
ted by one magmatic_hydrothermal system. No detailed research has been conducted to understand this newly_dis—
covered Sn deposit, although numerous studies have been carried out about the local vein type Zn_Cu and Ag_Pb_
Zn mineralization. In this study, the authors firstly report the geochronological data of porphyry intrusion and Sn
mineralization in Weilasituo. Based on zircon LA_ICP_MS U_Pb dating results, the authors obtained an age of
(135.7 £0.9) Ma (MSWD =1.4, n =24) , indicating that the intrusion of the quartz porphyry took place in the
Early Cretaceous. Molybdenite, which shows a close relationship with Sn mineralization, has a Re_Os age of
(125.7 £3.8) Ma (MSWD =1.7, n =4). The obtained geochronological data of magmatism and mineralization in—
dicate that Sn mineralization was relatively later than porphyry intrusion, comparable with the reported age data
from porphyry type deposits in the world. This newly_discovered Weilasituo porphyry type Sn deposit formed in the
late Yanshanian period, coincident with the formation time of numerous magmatic_hydrothermal deposits in this re—
gion, implying that the local magmatism and its related mineralization were possibly associated with Mesozoic lithos—
pheric extension.

Key words: geochemistry, porphyry type Sn deposit, zircon U_Pb, molybdenite Re_Os, Weilasituo, Inner Mongolia
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Fig. 1 Geological map of the Weilasituo and Bairendaba deposits ( modified after Liu et al.
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Fig. 3 Occurrences of igneous rocks and mineralization in the Weilasituo Sn deposit
a. Quartz porphyry that intruded into gneiss; b. Breccias from shallow ground; c. Silicification zone with Sn mineralization from shallow ground; d.
Sn mineralization intruded by quartz vein from shallow ground; e. Cassiterite associated with greisens; f. Sn_Zn mineralization with greisens;
g. Cassiterite in quartz vein; h. Molybdenite in greisen vein; i. Molybdenite coexistent with cassiterite in greisens; j. Molybdenite coexistent with

quartz
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Fig. 4 Concordia diagram ( a) and histogram ( b) of zircon U_Pb age of the quartz porphyry from the Weilasituo Sn deposit
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Fig. 5 Weighted average Re_Os model age (a) and Re_Os isochron age ( b) of molybdenite from the Weilasituo Sn deposit
2 Re_Os
Table 2 Re_Os isotopic data of molybdenites from the Weilasituo Sn deposit
w( Re) /(ng/g) 1o w( 0s) /(ng/g) 1o w('™Re) /(ng/g) lo w('®0s) /(nglg) lo lo
14WL_13 2zk0310 270 m 110.6 1.0 0.087 0.004 69.2 0.7 0. 140 0.003 121.1 2.2
14WL_18 2zk2802 391 m 659.0 8.0 0.267 0.020 413.0 5.0 0.861 0.013 125.1 1.9
14WL_22 k2802 361 m 51.9 1.0 0.073 0.001 32.5 0.6 0.068 0.001 125.2 1.8
14WL_23 2zk1504 291 m 274.9 3.4 0.082 0.008 172.1 2.1 0.366 0.005 127.7 1.8
_ Ag (148 Ma 1993) . Mo
“Ar_ " Ar (133.4 +£0.8) Ma (147 Ma Zhai et al. 2014) . Ag_Pb_7n
_ (147 Ma )~ Pb _7n
( 2009) (131.2 Ma 1999) . Mo
O Ar_P Ar ((135 « (130.1 Ma 2009) o
3) Ma) ( 2010) .
120 ~ 140 Ma
( 430°C Mclnnes et al. 2005) ( 2003; 2005) .
N ( Stein et al.
2001) o (120 ~270 Ma) .
“Ar_” Ar (120 ~ 140 Ma) . (Cu
_Pb_7Zn_Fe_Ag Au_Mo_W_Sn_REE_U) .
o . (
(  4.5) 2003;2005) .
5.2 N
((125.7 £3.8) Ma) _ _
- ( o ;
Ag_Pb_7Zn (135 Ma 2010) . _
Fe_Sn (139.9 Ma 2012) . Cu_Sn ( 1993;
(138.5 Ma 2005) . Pb_7Zn_ 2007, 2010b)
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