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Re-Os dating of molybdenite from Tianbaoshan polymetallic orefield
in Yanbian and its geological significance
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Abstract

The Tianbaoshan orefield, a large hydrothermal polymetallic (lead, zinc, copper, molybdenum) orefield in
Yanbian, is composed of Xinxing lead-zinc deposit, Lishan lead-zinc-copper deposit and Dongfeng lead-zinc-cop-
per-molybdenum deposit. On the basis of geological features, the authors carried out Re-Os dating, and the re-
sults show that the Re content of the molybdenite varies from 0.353 X 10 ® t0 9.306 X 10 °, the model ages
range from 174.7 to 200.3 Ma with the weighted mean age being (194.6+3.9) Ma and the isochron age bring
(196.6 = 2.5) Ma(MSWD=0.94, n=9). These data indicate that molybdenum mineralization took place in
early Jurassic, and the geodynamic setting was closely related to the extension from the continental collision be-
tween the North China Plate and the Siberia Plate. The ore-forming materials might have been derived mainly
from the crust. Combined with the high precision chronologic data of regional intrusions, the authors have ar-
rived at the conclusion that Mo mineralization of the middle and east part of Jilin Province can be divided into 2

epochs: Early Jurassic(196.6~186 Ma)and Middle Jurassic(176.9 ~166.9 Ma), with the Middle Jurassic e-
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poch having stronger mineralization.
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Fig. 1 Geological map showing the tectonic location a and orefield geology b of the study area

1—Quaternary 2—Intermediate-acid volcanics of Cretaceous Sanxianling Formation 3—]urassic basic intermediate lava 4—Intermediate volcanics

interbedded with carbonate rocks of Permain Miaoling Formation 5

Carbonate rocks of Upper Carboniferous Shanxiuling Formation 6

Dacite-porphyry

7—Andesitic porphyrite 8—Porphyritic biotite granite 9—Granodiorite  10—Quartz monzodiorite 11—Moyite 12—Measured compressional

fault 13—Inferred compressional fault 14—Measured fault 15—Deposit

16—National boundaries
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Fig. 2 Sectional drawing(a)and photos of rock hand specimens(b, c)from the Dongfeng deposit

a. Sectional drawing of Dongfeng deposit: b. Chalcopyrite closely associated with galena and sphalerite; ¢. Molybdenite

1—Permian andesite; 2—Permian dacite; 3—Quartz monzodiorite; 4—Hybrid andesite;s S—Fracture zone; 6—Contact boundary; 7—Ore body:

8—Sampling site
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18.86 ng g 174.7~200.3
2001 Shirey et al. 1995 Du et al. 2004 Qi  Ma 194.6 £3.9 Ma
etal. 2010 t = ISOPLOT 2.06 9

In 1+%70s ¥Re

A Re 1.666

196.6 £2.5 Ma MSWD

X 10 "a™! Smoliar et al. 1996

=0.94 n=9 3

3 Re-Os TDF-018
Re-Os 2
9 w Re
0.353~9.306 pg g w ¥"Re
222.1~5825 ng g w ®70s 0.647 ~
2 Re-Os
Table 2 Re-Os isotopic analyses of molybdenite from the Tianbaoshan polymetallic orefield
w Re pgg w %Re ngg w ¥0s ng g Ma
26 26 26 26
TDF-3a 2.605 0.700 1631 44 5.28 0.07 194.9 2.7
TDF-3b 3.295 0.960 2063 60 6.53 0.22 190.3 6.4
TDF-4-1a 5.682 0.185 3557 116 11.80 0.14 199.5 2.4
TDF-4-1b 5.372 0.169 3363 106 11.02 0.16 197.1 2.8
TDF-4-2a 5.220 0.221 3267 138 10.83 0.09 199.3 1.7
TDF-4-2b 5.424 0.118 3396 74 11.31 0.36 200.3 6.3
TDF-20b 9.306 0.226 5825 142 18.86 0.20 194.7 2.1
TDF-21 3.141 0.760 1966 48 6.26 0.04 191.5 1.3
TDF-018 0.353 0.008 222.1 4.9 0.647 0.007 174.7 4.5
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Fig. 3 Re-Os isotopic isochron diagram of molybdenite 287 ~258 Ma

from the Tianbaoshan polymetallic orefield K-Ar 183 Ma
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Table 3  Ages of ore-bearing Mo deposits in the study area
Ma
196.6+2.5 Re-Os
195 K-Ar 2010
192+3 Re-Os 2011
186 +3 Re-Os 2011
169 Re-Os 2012
176.9+t1.4 Re-Os 2012
177.4+£0.59 LA-ICP-MS 2012
166.9£6.7 Re-Os 2009
168.7 £0.71 Re-Os
171.6+1.6 Re-Os
168.2+3.2 Re-Os
170 £3 SHRIMP U-Pb 2007
169.5+£1.1 Zeng et al. 2012
@
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Fig. 4 Histogram of Re-Os isotopic model ages
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