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Discovery of Dasuji and Caosiyao large-size Mo deposits in central Inner
Mongolia and its geological significances
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(1 MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, CAGS, Beijing 100037, China;
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Abstract

Located in Liangcheng uplift of Inner Mongolian massif (Axis) within the Northern China craton, the
newly discovered Dasuji and Caosiyao deposits are large-size and superlarge Mo deposits in central Inner Mongo-
lian, respectively. During the Mesozoic Indosinian and Yanshanian orogenies, intensive tectonic and igneous ac-
tivities resulted in large-scale granitoid magmatism in the Dasuji and Caosiyao mineralized districts. The grani-
toid porphyry stocks and dyke swarms were emplaced in the Achaean metamorphic rocks of the Jining Group.
There exist no differences in ore-bearing intrusions in the Dasuji and Caosiyao mineralized districts. The ore-
bearing granitoid intrusions consist of quartz porphyry, syenogranite porphyry and granite porphyry. Rock-
forming minerals are mainly quartz, microcline, microperthite and plagioclase associated with minor biotite and
sericite. Accessory minerals are magnetite, apatite, zircon, sphene and allanite. The porphyry stocks are petro-
chemically characterized by relatively high SiO,, K,O, Rb, Nb and U, obviously low CaO, Fe,O; + FeO,
MgO, Sr, Ba, Ta and REE, belonging to silicon-high, potassium-rich rock of calc-alkaline series. Molybdenum

mineralization occurs in both Achaean metamorphic rocks and granitoid porphyry stocks as veins, veinlets and
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disseminated blocks. The molybdenum ore consists of pyrite, chalcopyrite, molybdenite, sphalerite, pyrrhotite,
scheelite, wolframite, K-feldspar, quartz, sericite, chlorite and epidote. As the most important economic
molybdenum mineral, molybdenite occurs in impregnation, radioflake, thin film, aggregated flakes and veinlet
forms in the veins. Re-Os isotopic data of four molybdenite separate samples from the Dasuji deposit defined a
correlation line corresponding to an age of (222.5+3.2) Ma. Meanwhile, the molybdenite samples from the
Caosiyao deposit has yielded Re-Os model ages from 136 Ma to 130 Ma, with an average value of 134 Ma. The
types of hydrothermal alteration observed both at Dasuji and Caosiyao are mainly silicification, sericitization, K-
feldspathization, biotitization, fluoritization, chloritization, uralitization and carbonatization. Of these
alterations, silicification and K feldspathization are well developed, and have intimate relationship with molybde-
num mineralization. Preliminary studies show that both the Dasuji and Caosiyao deposits were formed during the
Mesozoic Indosinian and Yanshanian extensional tectonic movements that resulted in the intensive igneous activi-
ties. The well-developed high K and SiO, granitoid porphyry stocks might have acted as the “engines” of the
ore-forming systems. Most of the Mo was derived from partial melting of the Precambrian continental crust.
The ore-forming fluid was dominated by magmatic water at the early metallogenic/stage, and was characterized
by mixture with magmatic water as the major source at the main metallogenic stage. The combined geochemical
data, field geological observations and petrological evidence indicate that both the Dasuji and Caosiyao deposits
belong to the porphyry type medium-high temperature hydrothermal Mo deposit. The Dasuji deposit is believed
to be a product of the Early Indosinian intraplate granitoid magmatism within the Liangcheng uplift. Moreover,
the forming-processes of the Caosiyao deposit may be genetically related to the Yanshanian igneous activities in
the same tectonic unit. The genetic model and mineral exploration criteria of the Dasuji and Caosiyao deposits
can also be used as useful tools during the comprehensive eévaluation of concealed Mo deposits in Inner Mongolian
massif of the North China craton.
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Fig. 1 Simplified regional geological map showing locations of the Dasuji and Caosiyao Mo deposits in Inner Mongolia
modified after Yan et al. 2007 and Sun et al. 1986
1—Mesozoic-Cenozoic volcano-sedimentary rocks 2—Paleoproterozoic metamorphic rocks of Erdaowa Group 3—Neoarchean metamorphic rocks
of Wulashan Group 4—Paleoarchean metamorphic rocks of Jining Group 5—Mesozoic granitoid intrusions 6—Measured and inferred deep-rooted
faults (D—Daihai-Huangqihai NE-trending fault (@—Linhe-Baotou-Huhhot-Jining EW-trending fault @—Guyang-Wuchuan-Shangyi EW-trend-
ing fault @—Shangdu-Xinghe-Yuxian NW-trending fault ~7—Molybdenum deposit 8—Railway 9—Tungsten ore spot 10—Lead-zincsilver
deposit  11—Gold deposit  12—City or town. Major ore deposit ore spot 1 —Jinpen placer gold deposit 2 —Dashizi gold deposit 3 —
Tuopan gold deposit 4 —Dayangpo gold deposit 5 —Liqingdi lead-zinc-silver deposit 6 —Sanjiayao tungsten ore spot
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Fig. 2 Simplified geological map of the Dasuyji large-size Mo deposit in Zhuozi County Inner Mongolia
modified after Shen et al. 2010 and Yu et al. 2008
1—Quaternary 2—Aurchean gneiss migmatite and granulitite of Jining Group 3—Mesozoic granite porphyry 4—Mesozoic quartz porphyry

5—Mesozoic syenogranite 6—Archean cataclasic plagiogranite 7—Mesozoic diabase 8—Distribution of main ore bodies
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Fig. 3 Photos of the Dasuji large-size Mo deposit (as b) and the Caosiyao superlarget Mo deposits (s d)
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Fig. 4 Simplified geological map of the Caosiyao superlarget Mo deposit in Xinghe County, Inner Mongolia
(modified after Li et al. , 2012)

1—Quaternary sediments; 2~ Tertiary volcano-sedimentary rocks; 3—Archean granulitite, quartzite and gneiss; 4—Mesozoic granite porphyry

and glomeroporphyritic granite; 5—Mesozoic granitoid dykes and related quartz veins: 6—Mesozoic diabase dykes: 7—Distribution of

main ore bodies
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Table 1 Comparison of the Dasuji and Caosiyao molybdenum deposits and other typical molybdenum deposits

occurring in the world
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Fig. 5 Conceptual metallogenic model for the Dasuji and Caosiyao Mo deposits in central Inner Mongolia
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