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Abstract

Located at the northernmost corner of the Deerbugan metallogenic belt and in the northeastern part of the
Mongolian-Hinggan amalgamated massif, the newly found Chalukou ore deposit is the largest molybdenum poly-
metallic deposit ever discovered in China. It contains 1.34 Mt of Mo (metal), 0.37 Mt of Pb-Zn and 4 200 t of
Ag. As a part of the evaluation project of the molybdenum deposit, mineral exploration around Chalukou is still
underway. During the Mesozoic Yanshanian orogeny, intense extensional tectonic and igneous activities resulted
in the formation of large-scale acid volcanic rocks and granitoid intrusions at Chalukou and its neighboring areas.
The Chalukou granite porphyry and quartz porphyry stocks were emplaced in the Jurassic volcano-sedimentary
sequence controlled by NE-and NW-trending fault zones. Rock-forming minerals of the two porphyry stocks are

mainly quartz, microcline, microperthite and plagioclase associated with minor biotite and sericite. Accessory
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minerals include magnetite, apatite, zircon, sphene, and allanite. Molybdenum mineralization occurs within the
Chalukou porphyry stocks and volcanic rocks as stockworks, veins, veinlets and disseminated blocks. The
molybdenum ore consists of pyrite, chalcopyrite, molybdenite, sphalerite, galena, magnetite, pyrrhotite, K-
feldspar, fluorite, quartz, sericite and chlorite. As the most important economic molybdenum mineral, molyb-
denite occurs in the impregnation, radioflake, thin film, aggregated flake and veinlet forms. Re-Os isotopic dat-
ing of eight molybdenite separates from the main ore body yielded an isochron age of (146.96 +0.79) Ma and
model ages ranging from 146.2 Ma to 149.1 Ma with an average value of 147.4 Ma. The Re-Os isochron age is
in agreement with field geological evidence, and the molybdenite is coexistent with chalcopyrite and pyrite, sug-
gesting that the Re-Os isochron age represents the ore-forming time of the porphyry Mo mineralization in the
Chalukou ore deposit and its neighboring areas. Combined with field geological observations and petrological evi-
dence, the authors hold that the ore-forming materials might have been derived from a mixed source of depleted
mantle-and crustal-derived magma or fluids. The Re-Os isochron age of the molybdenite separates at Chalukou
indicates that late Jurassic intraplate granitoid magmatism and relevant molybdenum polymetallic mineralization
in the northernmost part of the Da Hinggan Mountains were active after the latest Paleozoic collision between the
Siberian plate and the Mongolian-Hinggan amalgamated massif. Therefore, the Chalukou district and its neigh-
boring areas have a great potential for Mesozoic Yanshanian granitoid porphyry molybdenum polymetallic de-
posits.

Key words: geochemistry Re-Os isotopic age, molybdenite, ore-forming age, porphyry molybdenum poly-

metallic deposit, Chalukou, Da Hinggan Mountains
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Fig. 1 Simplified regional geological map a and tectonic map b of the Chalukou molybdenum polymetallic deposit

Heilongjiang Province modified after No. 706 Nonferrous Metal Geological Party of Heilongjiang Province
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Table 1 Re-Os isotopic analyses of molybdenite separates from the Chalukou molybdenum polymetallic deposit
Heilongjiang Province

w Re ngg w Os ngg w "Re ngg w %0s ng g
m g Ma
CLK-16 0.05033 30444 328 0.0171 0.0118 22906 206 56.16 0.50 147.0+2.2
CLK-20 0.05053 11793 108 0.0638 0.0293 7412 68 18.38 0.15 148.6 +2.2
CLK-28 0.05040 4518 41 0.0231 0.0059 2840 26 7.062 0.063 149.1+2.3
CLK-30 0.05084 88478 835 0.0052 0.0234 55610 525 136.3 1.1 147.0+2.2
CLK-31 0.05042 8225 606 0.0289 0.0296 5169 42 12.65 0.12 146.7+2.2
CLK-33 0.05142 33758 285 0.0400 0.0232 21218 179 51.81 0.48 146.4+£2.2
CLK-61 0.05050 1699 17 0.0289 0.0059 1068 10 2.638 0.024 148.2+2.3
CLK-63 0.05102 44675 388 0.0344 0.0292 28079 244 68.48 0.54 146.2+2.1
146.96 + 0.79  Ma MSWD 1.2

160 18705 0.032 +0.038
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Fig. 3 Re-Os isotopic isochron diagram of molybdenite
separates from the Chalukou molybdenum polymetallic

deposit Heilongjiang Province
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