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Abstract

The Xing’an-Mongolian orogen (XMOQ) is the eastern part of the Central Asian Orogenic Belt (CAOB).
There are two Mesozoic Mo mineralization belts in the XMO and its adjacent areas, i.e., the northern and
southern Mo mineralization belts. In this paper, the tectonic setting, distribution of Mo mineralization, deposits
assemblage character, geochemical feature of ore-formation magma, source of metals and water for Mo deposits,
and similarity between Mo and Cu mineralization in XMO and its adjacent areas are reviewed. Based on the au-
thors’ and previous studies, this paper puts forward a genetic model for the two Mo mineralization belts with a
focus on the source region of magma associated with the Mo mineralization. The two belts share similar geologi-
cal features to high F type Mo deposits in Colorado mineralization belt, and the two belts also share similarity in
their deposits assemblages, geochemistry of ore-forming magma, initiation and peak mineralization age. Thus,
the authors propose that the two Mo mineralization belts share the same key genetic process, and constitute an
integrated mineralization belt on the whole. Based on the comparative study of geochemical geology of the ore-
forming magma for the two Mo mineralization belts, it’s proposed that the formation of the ore-formation mag-
ma is similar to the Paleozoic porphyry Cu deposits and Mesozoic alkaline magma in XMO and its adjacent areas,
is a product of dehydration melting, and is different from the Proterozoic peridotite xenoliths in Hannuoba and
the Cenozoic asthenospheric mantle rocks. The study indicates that the source for the Mo-mineralized belt in the
XMO is the Proterozoic lithosphere depleted in metals, water and LILEs, but was metasomatized and enriched
in metals during dehydration by subduction of an oceanic plate beneath the North China Craton during the Paleo-
zoic. The source for the Mo-mineralized belt in the XMO is a juvenile lithosphere formed by ocean subduction
under the Siberian plate during Paleozoic. The comparative Sr-Nd isotopic study of the belts indicates that the
ore-forming magma was generated from a region in the lithosphere with a low Rb/Sr ratio, which is interpreted
as the active magma end-member. The magma was subsequently contaminated with the introduction of a high
Rb/Sr source in the shallow part of lithosphere, which is considered to be the passive magma end-member. Al-
though there are significant differences in Nd isotopes for the ore-forming magma between the two Mo
mineralized belts, their Sm/Nd ratios are virtually the same averaging 0.19~0.17. This indicates that the accu-
mulation of radioactive Nd isotope was nearly the same between the ore-forming magmas of the two belts since
the Triassic, and further indicates that the differences in initial Nd isotope values between the ore-forming mag-
ma of the belts was inherited from and formed in their source region before Mo mineralization was active. The
difference of Nd isotopes between the two belts masks the true nature of the Mo mineralizing process in the two
belts. Based on a comparative study of other Mo mineralization belts in the world, the authors hold that the
source region for the Mo mineralization magma is located in SCLM. The Paleozoic oceanic subduction played a
key role in the formation of the metal and water-fertile source region by re-hydrating, [ertilizating
(refertilizating) with ore metals and LILEs and by thickening the lithosphere. In spite of the fact that the resul-
tant enriched, metasomatized and thickened lithosphere would have been chemically and lithospherically unsta-
ble, it had a re-stabilization trend by dehydration melting to make it chemically and lithospherically similar to the
ancient and stabilized SCLM. A preliminary genetic model arguing that low degree of batch dehydration partial
melting of metal-fertile and water and LILEs-enriched SCLLM occurred under low heat flow environment in post-
subduction tectonic setting is proposed for the formation of Mo mineralization magma, which would undergo sig-
nificant crystallization differentiation, assimilation and contamination in the upper crust. The termination of de-
hydration melting of fertile SCLM means a termination of Mo mineralization, and the duration of dehydration
melting defines the life span of giant hydrothermal mineralization in the Mesozoic post-subduction setting. This

conclusion is consistent with the termination of Mo mineralization in Late Cretaceous (ca. 130 Ma) in XMO and
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its adjacent areas. Based on the study of this paper, the authors propose that the Mesozoic Mo mineralization in

the XMO and its adjacent areas was related to a post-subduction tectonic setting of the Paleozoic Paleo-Asian

oceanic plate.

Key words: geology, porphyry Mo deposit, high F type, magmatic source, orogen hydration, metal refer-

tilization, post-subduction metallogenesis, Xing’an-Mongolia Orogen, north margin of the NCC
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Table 2 Geological feature of typical Mo deposits in Xing' an-Mongolia orogen and its adjacent area
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Fig. 7 Sr-Nd isotope correlation plot for ore-forming/
bearing rocks of porphyry Cu and Mo deposits in Xing’ an-
Mongolia orogen and its adjacent areas.

The enriched lithospheric mantle (ELM), lower continental crust
(LCC) and upper continental crust (UCC) components of North Chi-
na Craton are from Zhou et al. » 2002 and Yang et al. » 2008; the da-
ta for Hannuoba basalts, Triassic, Yanshanian alkaline rocks, Meso-
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et al. » 2003a; 2003b; Yang et al. » 2008 and Niu et al. » 20163 data
of representative ore deposits are from Wainwright et al.» 2011;
Liu et al. » 2012;: Dolgopolova et al. » 2013: and the authors’
unpublished data
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Fig. 8 Schematic diagram showing the tectono-magmatic model for porphyry Mo deposits in Xing” an-Mongolia orogen and its
adjacent areas
The model indicates that the subduction of paleo-asian ocean slab under the North China and Siberia plates during Paleozoic metasomatized the Pro-
terozoic metal and water-depleted SCLM of North China Craton, and formed juvenile; water and metals-rich lithosphere in the accretionary terrain
on the south margin of Siberia plate; this process led to a fertile magma source for the Mesozoic post-subduction porphyry Mo depositss which indi-

cates a genetic relationship between subduction-metasomatized SCLLM and post subduction extensional setting porphyry Mo deposits
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