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Abstract

The Xiemisitai metallogenic belt is'an important uranium and polymetallic ore belt in northern Xinjiang,
and the discovery of new uranium deposits is hopefully expected. In this study, the prediction model of volcanic
type uranium deposits was constructed through the observation and study of typical uranium deposits. All kinds
of favorable metallogenic and exploration information, including the hosted strata, country rocks,
mineralization-controlling ‘structures, buried intrusions and faults inferred by aeromagnetic data, U-Be element
anomalies, uranium deposits and ore spots, was extracted by GIS. The Eigen-analyzing model in MRAS was
used to predict and locate the potential uranium ore spots. The uranium metallogenic prospective areas were as-
signed to three levels according to the values of posterior probabilities which show great exploration potentiality
of the Xiemisitai metallogenic belt. The authors hold that much attention should be paid to three A-level
prospective areas, i.e., Sailike, Baiyanghe and Qiyi area, in future uranium exploration.
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Fig. 1 Tectonic map of Xiemisitai metallogenic belt modified after Zhao et al. 2013

1—The tectonic boundary 2—The plate suture zone boundary 3—Erqis-Bulgen Muzhaerte-Hongliuhe plate suture zone
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Fig. 2 Geological and mineral resource map of the Xiemisitai metallogenic belt (modified after Wang et al. » 2008)
1—Paleogene; 2—Jurassic clastic rocks; 3—Permian intermediate-acid volcanic rocks with some pyroclastic rocks; 4—Carboniferous clastic rocks
intercalated with some pyroclastic rocks: 5—Devonian intermediate-acid volcanic rocks intercalated with some clastic rocks; 6—Silurian lower meta-
morphic marine clastic sedimentary rocks; 7—Second granitic intrusion in late Variscan; 8—Third granite-porphyry intrusion in late Variscan; 9—Subvol-

canics; 10—Deep faults; 11—Second-order faults; 12—Anticlines 13—Syncline; 14—Serial number of fold; 15—Uranium deposit Core spot)s
16—Copper deposit Core spot); 17—Place name
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Fig. 3 Geological map (a) and geological section (b) along A-A’ line of the Baiyanghe uranium deposit Cafter Wang et al. » 2012)

1—Paleogene; 2—Lower Permian second lithologic member of Haerjiawu Formation; 3—The middle Carboniferous third stratified bed of Heishan-

tou Formation; 4—The middle Carboniferous upper sub-member of Hebukehe Formation; 5—Upper Devonian Taerbahatai Formation; 6—Late

Permian mafic dykes; 7—Early Permian diorite dikes; 8—Early Permian monzodiorite; 9—Late Carboniferous microcrystal granite-porphyry:

10—Middle Carboniferous olivine basalt; 11—Unconformable boundary; 12—Fault; 13—Section line; 14—Uranium deposit Core spot)
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Fig. 5 The type of uranium ore in the Baiyanghe uranium deposit

a. Granite-porphyry tpye uranium ore; b. Tuffaceous type uranium ore; c. Diabase tpye uranium ore; d. Oxidation type uranium ore
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Fig. 6 Prognostic model of the Xiemisitai metallogenic belt

1—Lower Permian continental rich uranium acidic volcanic rocks formation; 2—Lower Carboniferous marine-terrigenous facies rich uranium inter-

mediate-felsic volcanic rocks formation; 3—Devonian continental rich uranium intermediate-felsic volcanic rocks formation; 4—Permian diabase pro-

phyrite formation; 5—FEarly Permian rich uranium subvolcanic rhyolite-porphyry formation; 6—Early Permian rich uranium microcrystal granite-

porphyry formation; 7—Silurian-Ordovician oceanic mafic-intermediate volcanic rocks Cisland arc) formation; 8—Late Paleozoic rich uranium

granite formation; 9—Fault structure; 10—Uranium-bearing oxidizing ground water and flow direction; 11—Metallogenic volcanic hydrothermal

fluid and flow direction; 12—Uranium orebody
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I—Lower Carboniferous Heishantou Formation: 2—Lower Carboniferous Hebukehe Formation; 3—Lower Carboniferous Batamayineishan Forma-
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Fig. 8 Concealed rock bodies and inferred structures distribution map of the Xiemisitai metallogenic belt

1—Inferred first order faults; 2—Inferred secondary order faults; 3—Inferred intermediate-acid intrusive rocks and its number;

4—Inferred basic-ultrabasic intrusive rocks; 5—Residential area
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