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Re-Os dating of molybdenites from Yuanlingzhai molybdenum deposit in
southern Jiangxi Province and its geological significance
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Abstract

Located in the inner and outer contact zones between granite porphyry and metamorphic rocks of Xunwuyan
Formation, the Yuanlingzhai molybdenum deposit is a large-sized porphyry molybdenum deposit in southern
Jiangxi Province. Re-Os isotopic dating of 5 molybdenite samples from the mineralized quartz veins of this ore
deposit has yielded a precise isochron age of (161.1+3.9) Ma and a weighted average model age of (162 +1)
Ma. The intercept of isochron is (0 =2) ng/g, and the MSWD is 0.50. The Yuanlingzhai molybdenum deposit
was formed in mid-late Middle Jurassic, and its metallogenic age corresponds to the second ore-forming stage
(170 ~ 150 Ma) in the Late Jurassic in South China, consistent to regional tungsten-tin mineralization ages
around 160Ma. Molybdenum mineralization occurred in the range of 165~130 Ma in South China.
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Fig. 1 Geological map of Nizhutang segment of the Yuanlinzhai ore district

1—Quaternary 2—Mudstone sandstone of Late Jurassic Shangding Formation 3—Mica schist granulite of Late Proterozoic Xunwuyan
Rock Group 4—Granite porphyry 5—Molybdenum ore body 6—Fault and its serial number 7—Geological boundary 8—Nizhutang area
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Fig. 2 Geological section of Nizhutang section of the Yuanlinzhai ore district

1—Mica schist granulite of Late Proterozoic Xunwuyan Formation

boundary 5—Drill hole and its serial n
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a. Granite porphyry b. Molybdenite quartz veins in granite porphyry c. Molybdenite quartz veins in Xunwuyan Formation
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Photos of major rocks and ore bodies of Nizhutang section of the Yuanlinzhai ore district

d. Granite porphyry vein in Xunwuyan Formation
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ICP-MS Os 150
2009 Du et al. 2004 mL Teflon
2010 2010
2.1
4~10 ml 5~6 mol L NaOH
Carius Teflon 4~
-50C ~ -80C 10 mL 1 min Re
Carius HCl 2.3
185Re  190()g TIA
Carius 30% TJA X-series ICP-MS
H,0, 185 187 190 Os
0.1-0.4 g 2—3mL 10 mol L HCI+4 186 187 188 189 190 192 185 Re
~5 mL 16 mol L HNO; Re Os 0s
Carius 0.007 3+0.000 6 X 107° 0.000 1+0.000 1 X
Carius 10°? 0.000 1+0.0000 x10°°
200C 24 h GBW04436
JDC
Carius 2%
2.2 Re Os 3
Carius
20 mL 3.1
5 mL 25 mL 5 Re-Os
0OsOy 1
1 Re-Os
Table 1 Re-Os isotopic data of molybdenites from the Yuanlingzhai molybdenum deposit
w Re' pgg w Os ngg $Re g g ¥70s ng g Ma
m g
YRE-1  0.03073  46.71 0.40 0.1944  0.0435  29.36 0.25 79.13 0.68 161.5 2.4
YRE-4 0.03088 68.91 0.58 0.1381 0.0215 43.31 0.37 116.5 1.0 161.2 2.3
YRE-5 0.03054 39.92 0.30 0.3032 0.0436 25.09 0.19 67.70 0.58 161.8 2.3
YRE-6  0.03014 43.80 0.35 0.0319 0.0331 27.53 0.22 74.38 0.61 161.9 2.3
YRE-7 0.03088 66.95 0.57 0.4520 0.0650 42.08 0.36 113.9 1.0 162.2 2.4
l.w  Os Wieser 2006 Bohlkea et al. 2005 9205 05 0s  M0s
2. Re Os
95% 3. 18705 t
=1 A ln 1+%70s ¥Re A ¥Re =1.666% 10 "a"! Smoliar et al. 1996
1.02% 95% 4. 87Re-1870s 87Re W05 nmol g
ng g 87Re 186.955765 '¥70s 186.955762

2 0()
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Fig. 4 Re-Os isochron ages of molybdenite from the

Yuanlingzhai molybdenum deposit
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Fig. 5 Weighted average of molybdenite Re-Os model ages

of the Yuanlingzhai molybdenum deposit
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Table 2 Metallogenic ages of W-Sn-Mo ploymetallic deposits in South China
Ma
1 Sn U-Pb 157+6 Yuan et al. 2008a
2 Sn Ar-Ar 158.7+1.2 Yuan et al. 2008b
3 w Ar-Ar 158.8+1.2 2008
4 w Re-Os 159.1+2.2 2008
5 w Re-Os 159.1+1.5 2010
6 Sn Ar-Ar 159.9£0.5 2007
7 Sn Ar-Ar 160.1+0.4 2004
8 W-Mo Re-Os 156.3+4.8 2008
9 Cu-Mo Re-Os 156. 7+2.8 2008
10 Cu-Mo Re-Os 155.6+3.4 2010
11 Mo Re-Os 133.8+0.7 2007
12 Mo Re-Os 135.5£5.7 2009
13 Mo Re-Os 151.7+1.8 2007
14 Mo Re-Os 165.3£3.5 2009
15 Mo Re-Os 161.1£3.9
160 ~ 130 Ma Os 161.1 %
3.9 Ma ¥70s 0£2 ng g MSWD=0.50
Re-Os 151.7+1.8 2 161.1 £3.9
Ma 2007 135.5+ 5.7 Ma Ma
2009 160 Ma
133.8£0.7 165~ 130 Ma
Ma 2007
160 Ma
165~130 Ma
2008
2005
2008
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