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Geochronology of Zhunsujihua molybdenum deposit in Sonid Left Banner,
Inner Mongolia, and its geological significance
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Abstract

A precise Early Permian Re-Os isochron age of (298.1 £ 3.6) Ma for the molybdenite and a zircon
SHRIMP U-Pb age of (298.2 +3.1) Ma for the ore-bearing granite from the Zhunsujihua porphyry molybde-
num deposit in Sonid Left Banner of Inner Mongolia provide new information for the ore-forming epoch of the
Zhunsujihua porphyry molybdenum deposit. The rhenium content of molybdenite suggests a crust-mantle mixed
source for the ore-forming substance. Combined with the mineralization ages of the porphyry deposits in
northern central Inner Mongolia and the adjacent Mongolia from the literature, the authors recognized four
metallogenic episodes, i.e., Late Devonian, Early Permian, Triassic and Cretaceous. On the basis of the metal-

logenic evolution, the porphyry mineralization type is divided into the Late Devonian copper ore-forming stage in
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an arc tectonic setting and the Early Permian and subsequent molybdenum ore-forming stage in an extensional
tectonic setting. The difference and evolution of mineralization types in geohistory indicate variation of tectonic
setting, which gradually changed from the subduction accretion related tectonic setting through the subduction
related back arc spreading tectonic setting to the continental extensional setting. These data also provide great
potential for exploration of molybdenum deposits hosted in the extensional setting.

Key words: geochemistry, Re-Os dating, porphyry molybdenum deposit, molybdenum mineralization in

extensional tectonic setting, Zhunsujihua, Sonid Left Banner, Inner Mongolia
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Fig. 1 Tectonic setting of the Zhunsujihua molybdenum deposit after Xiao et al. 2003
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Fig. 4 Geological section along No. 8 exploration line of the Zhunsujihua molybdenum deposit
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2 Re-Os

Table 2 Re-Os isotopic analytical results of molybdenite separates from the Zhunsujihua molybdenum deposit

m g w Re pgg w Os ng g w "Re pgg w ¥0s ngg Ma
7]-4 0.02112 66.90+0.55 0.0933+0.0191 42.05+0.35 211.10+1.70 300.6+4.2
7]-6 0.01998 50.03+0.43 0.1383+0.0602 31.44+0.27 156.80+1.30 298.6+t4.3
7]-8 0.02011 50.39+0.47 0.1177+0.0799 31.67+0.29 158.90+1.40 300.4+4.6
7]-12 0.02109 55.79+0.48 0.1122£0.0572 35.06+0.30 176.30 +1.50 301.1+4.3
7]-15 0.02063 54.29+0.43 0.2122+0.0390 34.12+0.27 170.90+1.70 299.9+4.5
7]-17 0.05057 68.10+0.83 0.1468 =0.0353 42.81+0.52 214.20+2.30 299.6+5.4
7J-18 0.02064 33.68+0.25 0.1342+0.0390 21.17+0.16 106.10+£0.90 300.2+4.2
Z7]-19 0.02226 24.90+0.21 0.1420+0.0540 15.65+0.13 79.28 £0.67 303.3+4.3
3.6 Ma
240y 298.2+3.1 Ma
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Table 3 SHRIMP U-Th-Pb dating results of zircon from ore-bearing granite in the Zhunsujihua molybdenum deposit

2()Gl)bc % U 10 6 Th 10 6 Th U ZOGPb¥ 10 6 207Pb* 2l){:Pb* + 9% 207Pb¥' BSU + 9% 2lJ()Pb>i ZSSU + % ZOGPb 238U Ma

1.1 — 1165 676 0.58 46.2 0.05356 1.4 0.3413 2.2 0.04621 1.6 291.2+4.6
2.1 0.16 525 159 0.30 21.2 0.0511 2.3 0.3307 2.8 0.04698 1.7 295.9+4.8
3.1 — 538 244 0.45 21.7 0.05320 1.3 0.3443 2.1 0.04694 1.6 295.7+4.8
4.1 0.53 117 49 0.42 4.84 0.0502 7.9 0.3330 8.2 0.04807 1.9 302.7£5.7
5.1 0.43 260 145 0.56 10.5 0.0492 6.0 0.3170 6.2  0.04677 1.7 294.7£5.0
6.1 — 522 262 0.50 21.1 0.05339 1.8 0.3474 2.5 0.04720 1.7 297.3£4.8
7.1 0.98 541 167 0.31 22.5 0.0494 3.6 0.3270 4.0 0.04798 1.7 302.1£4.9
8.1 0.46 541 418 0.77 22.5 0.0488 4.0 0.3240 4.4  0.04817 1.7 303.3£4.9
9.1 0.44 800 520 0.65 32.7 0.0491 2.2 0.3200 2.7 0.04729 1.6 297.8£4.8
10.1 0.72 446 228 0.51 18.7 0.0476 4.0 0.3170 4.3 0.04835 1.7 304.4£5.1
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Table 4 Ore chronology and Re content of molybdenite of porphyry deposits in northern central Inner Mongolia
and its neighboring area

re 8 ng g pe g Re-Os

+ a

] 68.10 2490 S0.51 298.2+ 3.1 Ma
+

7 120.70 33.31 75.16 238.1+1.8 Ma
+ .

5 14.36 0.64 6.71 134.0£4.2 Ma 5010
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+
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