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Re-Os molybdenite age of Dawutang tungsten ore district of northwest Jiangxi
and its geological significance
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Geology and Mineral Resources Exploration and Development, Jiujiang 332000, Jiangxi, China)

Abstract

This is a brief research report about the recently discovered and currently explored Dawutang tungsten ore
district which is a granite-related hydrothermal Tungsten deposit, just after the discovery of the Shimengshi and
Shiweidong deposits in the Dahutang tungsten ore field of northwestern Jiangxi. Mineralization is genetically as-
sociated with Jurassic Cretaceous porphyritic biotite granite and fine-grained biotite granite, which are both
mainly hosted within a Neoproterozoic biotite granodiorite batholith. In order to further deepen the understan-

ding of the genesis of the Dahutang tungsten ore field, the authors studied the metallogenic chronology of the
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Dawutang ore district. The authors conducted Re-Os isotope analysis of molybdenite. Re-Os isotopic dating of 5
molybdenite samples from the mineralized quartz veins of the Dawutang deposit yielded a precise isochron age of
(137.94+2.0) Ma with the MSWD being 0.20, and a weighted average model age of (137.7+2.7) Ma with
the MSWD being 0.07. The intercept of isochron is (0.049 39 ~0.100 96)ng/g. The Dawutang tungsten-
molybdenum deposit was formed in the Jurassic-Cretaceous, whose mineralization age corresponds to the second
mineralization stage (140 Ma) in the Late Jurassic to Cretaceous of the Dahutang ore field. Distinctively, two
stages of mineralization accumulation constituted one of the important reasons for the formation of the Dahutang
giant tungsten-molybdenum ore field.

Key words: geochemistry, molybdenite, Re-Os isotope dating, fine vein disseminated type tungsten deposit,

Dawutang tungsten deposit, Dahutang tungsten polymetallic ore field
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Fig. 2 Geological sketch map of the Dahutang tungsten ore field Cafter Zhan, 2015)
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Fig. 3 Geological sketch map of the Dawutang tungsten ore district Cafter Zhan, 2015)

1—Neoproterozoic biotite granodiorite; 2—Cretaceous porphyritic granite; 3—Cretaceous sericitic granite porphyrys 4—Cretaceous granite

porphyry; 5—Hydrothermal crypto-explosive breccias; 6—Quartz vein or silicified zones; 7—Fault fracture and its number; 8—Drill hole

and its number; 9—Exploration line and its number; 10—Orebody and its number; 11—Geological boundary; 12—Exploration tunnel
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Fig. 4 Photos of granite hand specimen of the Dawutang tungsten ore district

a. Unaltered Neoproterozoic biotite granodiorite; b. Unaltered Plagioclase and quartz of Neoproterozoic biotite granodiorite( + ); c. Unaltered
biotite of Neoproterozoic biotite granodiorite( + J; d. Biotitize of Neoproterozoic biotite granodiorite; e. Biotite metasomatic of Plagioclase( + )3

{. Biotite metasomatic of quartz( + ); g. Cretaceous porphyritic biotite granite; h. Porphyritic structure( + J; i. Greisen( +); j. Cretaceous

fine grained granite; k. Cretaceous granite porphyry; 1. Porphyritic structure of Granite porphyry( + )

Pl—Plagioclase; Kfs—K-feldspar; Ser—Sericite; Bil—Primary biotite; Bi2—Secondary biotites Mus—Muscovite; Q—Quartz
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Fig. 5 Photomicrographs in transmitted light showing secondary biotite, primary and secondary ores

a. Greisen ore; b. Primary and secondary muscovite of greisen; c. Copper mineralization of greisen: d. Molybdenum mineralization of greisen

Bi—Biotite; Ms—Muscovite; Q—Quartz; Wol—Wolframite; Ccp—Chalcopyrite; Mol—Molybdenite
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Fig. 6 Geological sketch section along No. 5 exploration line in the Dawutang tungsten ore district Cafter Zhan, 2015)

1—Neoproterozoic biotite granodiorite; 27—Cretaceous two mica porphyritic granite; 3—Cretaceous fine-grained biotite granites

4—Cretaceous medium-macro biotite granite; S7Cretaceous fine muscovite granite; 6~ Veinlet disseminated ore; 7—Altered granite ore;

8—Drill hole; 9—Geological boundary
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Fig. 7 Photos of veinlet disseminated scheelite ore and thick quartz-wolframite-scheelite vein ore in the underground mine
and molybdenite samples in drill cores of the Dawutang tungsten ore district
a. Quartz vein ore (wolframite + scheelite + molybdenite); b. Veinlet disseminated ore; c. Scheelite veinlet ore(sunlight); d. Scheelite veinlet ore
Cultraviolet light); e. Quartz vein ore (molybdenite); f. Quartz vein type ore (scheelite + molybdenite + wolframite); g. Disseminated ore

(scheelite + molybdenite + chalcopyrite)
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Fig. 8 Photos of thick quartz-wolframite-scheelite vein ore in the underground mine of the Dawutang tungsten ore district

a. Scheelite and wolframite association in quartz veins; b. Chalcopyrite; molybdenite, and wolframite association in quartz veins:

c. wolframite; molybdenite, and chalcopyrite association in quartz veins; d. Molybdenite and chalcopyrite association in quartz veins
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Table 1 Re-Os isotopic data for molybdenites from the Dawutang tungsten ore field
w Re 107° w  Os 1077 w ¥Re 1077 w ¥0s 1077 Ma
g
" 26 26 26 26 26
DH-18 0.04939 4.232 0.036 0.0432 0.0198 2660 22 6.127 0.051 138.1 2.0
DH-7 0.10012 8.256 0.110 0.0117 0.0052 5189 69 11.94 0.011 138.0 2.5
DH-10 0.10086 2.477 0.021 0.0090 0.0057 1557 13 3.548 0.035 136.6 2.1
DH-17 0. 10046 4.440 0.039 0.0058 0.0059 2790 24 6.444 0.055 138.4 2.0
DH-40 0. 10096 0.3368 0.0043 0.0098 0.0025 211.7 2.7 0.4829 0.0079 136.8 3.0
3.2 Ma 11d
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F o 144 Ma Mao et al. 2015
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Fig. 10 Molybdenite Re-Os isochron age a and weighted
average age b of the Dawutang tungsten ore field 4
by Isoplot4. 15
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Table 2 Re-Os data for molybdenite from the Shimengshi Dawutang and Shiweidong W-Cu-Mo ore spots of the Dahutang

tungsten ore field

w(Re)/10° w(i% 0/10° w(*Re)/10” w(*0s)/10” B Ma
B FEEm mig TR
Mad 20 bIRER 26 MW 20 MWt 20 i B 26
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Mao et al.,
I DHT-14 0.15045 2508  0.022 1576 14 3.651 0.037 1389 22
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Fig. 11  Re-Os isochron of molybdenite in Shimengsi depositat a b ¢ and Shiweidong deposit d at the Dahutang tungsten
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Table 3 Re-Os ages and U-Pb of zircon from several representative tungsten polymetallic deposits in South China
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Fig. 13 Distribution of ore deposits in the Qin—Hang metallogenic belt (modified after Li et al. » 2011)

1—Qin-Hang metallogenic belt; 2—Strike slip fault; 3—Nappe structure; 4—Large-superlarge deposits; 5—Small and medium-sized deposits:

6—Suture; 7—Re-Os isochron of molybdenite; 8—Nanling tungsten tin metallogenic province

[ ;—West Yangtze metallogenic belt; [ ,—FEast Yangtze metallogenic belt; [l —Hunan-Guizhou metallogenic belt; [l ;—North

Qinzhou-Hangzhou metallogenic belt; [l ,—South Qinzhou-Hangzhou metallogenic belt
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