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Molybdenite Re—Os dating of the Tugurige gold deposit, Urad Middle Banner,
Inner Mongolia, and its geological significance
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Abstract: Tugurige is a middle—sized gold deposit in Buyant Block, Inner Mongolia. The NW—striking gold—bearing quartz veins
penetrate the Late Paleozoic rock mass and Lower Proterozoic Buyant Group. The orebody stably extends along the strike and the
dip. The metallic minerals mainly include pyrite, chalcopyrite and galena, whereas the gangue minerals are predominately quartz
and calcite. The alteration in the wall rocks includes silicification, sericitization and epidotization. The Re—Os dating of molybdenite
samples from gold ore yielded a Re—Os isochron age of (305.6+4.5) Ma with an average of (313.5+4.8) Ma. This implies that the Au
and Mo mineralization occurred in Late Carboniferous. The Re content of molybdenites in the Tugurige gold deposit is 42.42x10°~

307.7x107°, suggesting that the ore—forming material was derived mainly from a mixed source of crust and mantle.
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Fig. 1 The tectonic location (A) and simplified regional geological map (B) of the Tururige gold deposit
1—Light brown—gray sandstone and glutenite; 2—Brick red—brownish red mudstone, sandstone and glutenite; 3—Quartzite—marble Formation of
Baoyintu Group; 4—Garnet schist Formation of Baoyintu Group; 5—Quartzite—granulite Formation of Baoyintu Group; 6—Yellow gray medium—fine
grained porphyraceous granodiorite; 7—Gray medium—fine grained monzonitic granite; 8—Gray medium—fine grained greisenization muscovitization
tonalite; 9—Gray—grayish—green gneissic diorite; 10—Gneissic granite; 11—Quartz vein; 12—Dioritic porphyrite vein; 13—Quartz porphyry vein; 14—
Granodiorite porphyry vein; 15—Geological boundary; 16—Fault
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Fig. 2 Geological map of the Tugurige gold ore district (modified after reference [16])
1—Permian porphyraceous granodiorite; 2—Carboniferous tonalite ; 3—Carboniferous diorite ; 4—Carboniferous tremolite rock ; 5—Upper Formation of
Lower Proterozoic Baoyintu Group ; 6—Gold orebody and its serial number; 7—Geological boundary
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Fig. 3 Porphyaceous granodiorite (A) and pyrite—molybdenite—quartz gold ore (B) of the Tugurige gold deposit
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reference [16])
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Table 1 Certificated values and analytical data of Re—Os isotope for standard sample

Re/10°° ®0¢ /107 HRAER Ma
é =,
e FE/g Bl % B % HlE %
GBW04435 (HLP) 283.8 (FRVE(E) 6.2 659.0 UiRvEfl) 144 221.4 5.6
141020-23 001108 2773 (=) 24  642.6 GHE(E) 37 2209 GEME 3.1

x2 B BIE S 1555 Re—Os B R 7
Table 2 Re—Os isotopic data of molybdenite from the Tugurige gold deposit

Wes BT, Re/107° I 0s/107 ¥Re/107° 0107 R Ma

WEfd 20 WEHE 20 WEME 20 WEH 20 WEHE 20
14TG-1 000128 5978 040 8561 2178 3757 025 1990 1.5 3171 44
14TG-1  0.00507 5544 044 06569 02122 3485 028 186 12 3155 45
14TG-2 000114 71.89 045 04146 04479 4519 028 2324 17 3079 42
14TG-3  0.00099 3077 21 1108 0605 1934 13  990.1 65 3065 42
14TG-4 000112 81.86 053 1.052 0940 5145 033 273.6 20 3184 44
14TG-6  0.00148 4242 034 03396 09303 2666 021 1416 10 3179 33
14TG-7 000510 2237 1.6 03055 01594 1406 10 7263 44 3093 42
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