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Re-Os isotopic age dating of molybdenite separates from Hashitu Mo
deposit in Linxi County of Inner Mongolia and its geological
significance
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Abstract

Located in the eastern part of the southern Da Hinggan Ling Late Paleozoic orogenic belt between the Silas
Wood Aaron River and the Erlian-Hegenshan structure zone, the newly discovered Hashitu ore deposit is a medi-
um-size porphyry molybdeoum deposit occurring in east-central Inner Mongolian. The Hashitu granite porphyry
and biotite granite were emplaced in the widespread Quaternary sedimentary sequence in the Hashitu mineralized
area. The granite porphyry intruded into the biotite granite in a slightly later period, and the two granite intru-
sions made up a Yanshanian complex. The Mo mineralization occurred entirely in the two types of Mesozoic
granitic intrusive rocks in stratiform, lenticular and chambered forms at large steep angles. The metallic minerals

of the ores from Hashitu are mainly molybdenite and subordinately pyrite, chalcopyrite, pyrrhotite, arsenopyrite
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and galena, whereas the gangue mineral assemblage consists of mainly quartz, sericite and subordinately chlo-

rite, epidote, fluorite and feldspar. Re-Os isotopic age dating of ten molybdenite separates from No. 1 Mo ore
body yielded an isochron age of (148.8 £1.6) Ma and model ages ranging from (147.0+2.2) Ma to (149.5+
2.3) Ma with an average of (148.22+0.67) Ma. As the age is in agreement with field geological evidence, the

authors hold that the molybdenum was concentrated from the Mo-bearing hydrothermal fluid after the intrusion

of the granite porphyry and biotite granite during the Late Jurassic period. The Re content of molybdenite is
(652~2 055) X 10 Y, averaging 1 284 X 10 . The content of Re in the Hashitu Mo deposit in comparison

with the Re values of other molybdenum-bearing deposits indicates that the ore-forming materials of the Hashitu

Mo deposit might have been derived mainly from the crustal source.
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Fig. 1
modified after Liu et al. 2004
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Simplified map showing regional tectonic geological setting of the Hashitu Mo deposit

1—Main faults 2—National boundaries 3—Serial number of fault 4—Study area 5—Town

Main faults (D Northern margin deep fault of North China craton @ Silas Mulun fault @ Erlian-Hegenshan deep fault @ Wunuer

orogenic fault @ Deerbugan fault © Da Hinggan Ling main ridge fault (@ Nenjiang deep fault
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Geological sketch map of the Hashitu Mo deposit (modified after Geological Prospecting Institute of Liaoning Province® )
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Fig. 3 Geological section along No. 0 exploration line of the Hashitu Mo deposit modified after Geological

Prospecting Institute of Liaoning Province®

1—Granite porphyry 2—Fine-grained porphyroid biotite granite 3—Breccia 4—Molybdenum ore body 5—Drill hole
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1 Re-Os
Table 1 Re-Os isotopic data of molybdenite in the Hashitudongliang Mo deposit
w Re 1077 c Os 1077 w ®Re 1077 w %0s 1077
m g Ma
26 26 26 20
HST-1 0.20232 991.8 8.3 0.0007 0.0023 623.4 5.2 1.532 0.012 147.3+2.1
HST-2 0.11600 1592 13 0.0012 0.0052 1001 8 2.492 0.022 149.3+£2.2
HST-3 0.20479 964.5 8.8 0.0007 0.0030 606.2 5.5 1.489 0.012 147.3+2.2
HST-5 0.20042 764.4 6.1 0.0007 0.0023 480.5 3.8 1.183 0.011 147.6£2.1
HST-6 0.20015 1024 9 0.0007 0.0015 643.6 5.8 1.605 0.014 149.5+2.3
HST-8 0.20313 2055 15 0.0074 0.0022 1291 10 3.183 0.028 147.8+t2.1
HST-9 0.20011 652.5 5.5 0.0052 0.0023 410.1 3.5 1.014 0.009 148.2+£2.2
HST-10 0.20063 1111 9 0.0044 0.0015 698.2 5.6 1.730 0.014 148.5+2.1
HST-11 0.20075 1843 19 0.0044 0.0015 1158 12 2.887 0.025 149.4+2.3
HST-12 0.20180 1845 17 0.0067 0.0023 1160 11 2.857 0.023 147.0+2.2
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Fig. 4 Re-Os model ages and isochron of molybdenite in the Hashitu Mo deposit
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Table 2 Re content of molybdenite separates from the representative Mo deposits occurring in the Silas Wood

Aaron metallogenic belt

w Re 1077
Re-Os Ma
10 2060 650 1280 148.8*t1.6
5 38929 5961 20406 132.0+1.0 2009
5 10270 2200 5560 135.5+1.5 2007a
7 36970 12640 23110 154.3+3.6 2009
243 - 19
142~147 Ma 2009 2009 w Re 42x10°° 1996
- 154.3£3.6 2
Ma 2009 Stein 2001 2003 2007
- 132.0£1.0 Ma
2
1996 2006
148.8+1.6 Ma
Mao et al.
5.2 1999 Berzina 2005 2009
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2009  Stein 20012003 6
- 1
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