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SHRIMP zircon U-Pb dating and sulfur isotope compositions of Nianzigou
molybdenum deposit in Inner Mongolia and their geological significance
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Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract

The Nianzigou ore deposit is a medium-size quartz vein type molybdenum deposit occurring in the Central
Asian-Mongolian belt of Inner’Mongolia. Its major ore bodies are associated spatially with the Yanshanian medi-
um-coarse grained biotite monzogranite. In order to investigate the relationship between mineralization and dia-
genesis, the authors applied the SHRIMP dating technique to determining U-Pb ages of zircons from the biotite
monzogranite. 13 analyses yielded a 2 Pb/**U weighted mean age of (152.4+1.6) Ma(MSWD = 0.28),
which suggests that the biotite monzogranite was formed in the Late Jurassic. In addition, this age is quite close
to the molybdenite Re-Os isochronic age of (154.34+3.6) Ma. Sulfur isotope analyses of molybdenite and pyrite
yielded & 3*S values ranging from 3.50%0 to 6.23%o0, averaging 4.38%o, and from4.60%o to 8.83%o, averaging
5.62%o, respectively. The & **S values of the molybdenite and pyrite have characteristics of magma sulfur.
Comprehensive studies indicate that the mineralization was in close relation with the diagenesis.
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Fig. 1
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Simplified geological map of the Xilamulun Mo belt modified after Zeng et al. 2009
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after Zhang et al. 2009
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Fig. 3 Zircon CL image of biotite:-monzogranite from the Nianzigou Mo deposit
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1 SHRIMP U-Pb
Table 1 SHRIMP Zircon U-Pb data of biotite monzogranite from the Nianzigou Mo depositit
206Pb 238U
ZOOPb. (%) w U 10*6 w Il’l 10*(; 232'1‘1,1 238U Z(IGI)b? 10*(\ 2(D7I)b% 235U + (%) 2061)b'> 238U + ()0
) - - Ma
1.1 1.84 246 385 1.62 5.53 0.155 11 0.02568 1.5 164.7+£2.8
2.1 6.98 63 99.9 1.64 1.28 - - 0.02194 4.0 141.9+4.7
3.1 0.56 174 262 1.55 3.59 0.174 9.6 0.02383 1.2 150.9+2.1
4.1 1.12 233 342 1.52 4.85 0.157 9.4 0.02400 1.1 153.4+1.8
5.1 1.61 75 71 0.98 1.56 0.195 13 0.02393 1.8 151.2+2.9
6.1 0.81 98 119 1.25 2.02 0.230 8.9 0.02364 2.3 148.4+3.8
7.1 0.40 184 240 1.35 3.78 0.193 5.2 0.02376 1.1 150.1+1.9
8.1 17.66 47 96.6 2.12 1.22 - - 0.0249 5.9 163.1+6.8
9.1 8.40 44 83 1.95 0.997 0.073 78 0.02417 3.2 159.0£5.5
10.1 2.19 75 140 1.93 1.62 0.197 8.5 0.02453 2.4 155.0+4.7
11.1 1.51 102 88 0.88 2.15 0.159 14 0.02409 2.7 153.4+4.3
12.1 0.74 340 810 2.46 7.41 0.167 7.5 0.02515 2.0 160.7+3.8
13.1 5.98 58 103 1.84 1.26 0.133 61 0.02381 3.9 153.1+5.4
Pb. Pb” Is* -
2
Table 2 Sulfur isotope compositions of metal sulfides
0.027 from the Nianzigou Mo deposit
84S %o 0 Yo
N10 4.96 0.003
N17 . .
0.025 , 5.26 0.009
2 N46 4.6 0.007
“E N71 8.83  0.003
g N57 5.05 0.009
0.023 NG9 6.46  0.009
N82 4.78 0.007
N&7 4.98 0.006
Mcan=(152.4+1.6)Ma, Mswnzo.zx] N10 4.03  0.007
lyses, without 1,1, 2.1, 12.
0.021 ‘ | 10 an‘ayses witl outl‘l 21,121 N57 4 9 0.004
0.0 0.1 0.2 08 04 NG3 4.61  0.008
207 235
Pb/\Y N54 3.50 0.001
4 SHRIMP N59 3.79 0.008
No64 3.88 0.007
U-Pb N82 4.08  0.008
Fig. 4 SHRIMP Zircon U-Pb concordia diagram of biotite N8&7 6.23  0.008
monzogranite from the Nianzigou Mo deposit
RG—OS Rb-SI‘ U—Pb Rb—SI‘
- —14. a —20. a—~ . a
U-Pb 14.7M 28.4 Ma~ +20.9 M
Re-Os
U-Pb Rb-Sr U-Pb 112 +1
Ma Re-Os 116.5+1.7 Ma~ 115.5+
2007 23 1.7 Ma 2006 Re-Os
103~233 Ma U-Pb 87Re A
Rb-Sr —28.4 Ma—~ +20.9 A= 1.666 < 10" a Smoliar et al

Ma 1996 Selby 2007 A=1.6668 <10
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