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Abstract: Kalatag area of Xinjiang is located in the east Tianshan metallogenic belt, where mineral resources are abundant, and

copper, gold and polymetallic ore deposits have great prospecting potential. Copper and gold mineralization and surface mineralized

alteration phenomena are obvious, and limonite mineralization +jarosite + sericitization assemblage has formed abnormal spectral

reflectance characteristics, which are favorable for the utilization of hyperspectral remote sensing ground—air integrated prediction
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method to detect copper and gold mineralization alteration information. In this paper, the authors carried out air high spectrum and
ground spectrum in search for copper gold polymetallic deposits. HyMap aviation imaging spectrometer and FieldSpec Pro FR
spectrometer were adopted and, as a result, HyMap aviation high spectral resolution data, ground quasi—synchronization calibration
data and ground hyperspectral data were obtained in the study area, whereas extracting and filtering were conducted based on HyMap
aerial hyperspectral image of metallogenicl favorability alteration information. On such a basis, the air— ground hyperspectral
comprehensive analysis was made for the Hongshan copper and gold deposit in the study area and, in combination with the geological
background of the deposit, a hyperspectral remote sensing ground—air integrated prospecting model was established for the Hongshan
copper gold deposit. On the basis of comparison and analysis, two prospecting targets were delineated. The application of

hyperspectral remote sensing ground—air integrated prediction method in the study area shows a good application effect.

Key words: aerial hyperspectra; ground hyperspectra; diagnostic spectrum characteristics; ground—air integrated prospecting model;
Hongshan copper gold deposit
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Fig.1 Geological map of Kalatag area in Xinjiang
1— Holocene, sand and gravel deposits; 2— Lower Jurassic Sangonghe Formation: river silty mudstone, argillaceous sandstone intercalated with

calcareous sandstone; 3— Permian Kulai Formation: breccia, coarse grained lithic sandstone; 4— Middle Permian Aebasayi Formation: tuff, olivine

basalt; 5— Carboniferous Qishan Formation: basalt, andesite; 6— Lower Devonian Dananhu Formation: andesite, dacite, welded tuff and volcanic
breccia; 7— Middle-upper Silurian Hongliuxia Formation: tuffaceous conglomerate, wafer crumbs debris tuff; 8—Daliugou Formation of Ordovician

Huangcaopo Group: basalt, andesite, dacite; 9— Silurian monzonitic granite; 10— Silurian granite diorite; 11— Silurian tonalite; 12— Granite rock

mass; 13— Geological boundary; 14— Angular unconformity; 15—Petrofacies boundary; 16— Thrust; 17— Unknown fault; 18— Inferred fault; 19—

Copper and gold deposit; 20— Copper and zinc deposit; 21—Copper zinc deposit; 22— copper deposit
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Fig.8 Comparison diagram of various lithology spectral curves from the Hongshan copper gold deposit and peripheral areas
a—Tectonic altered rock; b—Granodiorite; c—Granite; d—Rhyolitic porphyry; e—Altered dacite; f—Copper gold mineralization body
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Table 3 Hyperspectral remote sensing air comprehensive prospecting model for the Hongshan copper gold deposit
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Fig.9 Favorable ore—prospecting optimization segments in Kalatag area of Xinjiang
1—Holocene, sand and gravel deposits; 2—Lower Jurassic Sangonghe Formation: river silty mudstone, argillaceous sandstone intercalated with

calcareous sandstone; 3—Permian Kulai Formation: breccia, coarse grained lithic sandstone; 4—Middle Permian

Acbasayi Formation: tuff, olivine basalt; 5—Carboniferous Qishan Formation: basalt, andesite; 6—Lower Devonian Dananhu Formation: andesite,

dacite, welded tuff and volcanic breccia; 7—Middle-upper Silurian Hongliuxia Formation: tuffaceous conglomerate, wafer crumbs debris tuff;

8—Daliugou Formation of Ordovician Huangcaopo Group: basalt, andesite, dacite; 9—Silurian monzonitic granite; 10—Silurian granite diorite;

11-Silurian tonalite; 12—Granite rock mass; 13—Geological boundary; 14—Angular unconformity; 15—Petrofacies boundary; 16—Thrust;

17—Unknown fault; 18—Inferred fault; 19—Copper and gold deposit; 20—Copper and zinc deposit; 21—Copper zinc deposit; 22—copper deposit;

23—Hyperspectral favorable ore—prospecting segments
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Fig.10 I-1 alteration mineral abundance map of favorable ore—prospecting segment
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Fig.11 I-2 alteration mineral abundance map of favorable ore—prospecting segment
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