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Characteristics of hyperspectral remote sensing alteration anomaly and ore-
prospecting analysis in Donggebi area of Xinjiang
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Abstract

Donggebi area has the geological and natural geographic conditions to carry out surface and aerial hyper-
spectral surveys, from which high-quality hyperspectral remote sensing data can be obtained to serve prospec-
ting and exploration, because there are many iron and polymetallic deposits and ore spots around the area., the
metallogenic geological conditions are favorable and belong to the quasi-plain hilly landform with less vegeta-
tion coverage, along with good exposed bedrock and well developed wall rock alteration. Based on FieldSpec
Pro FR ground spectrum data and HyMap aerial hyperspectral remote sensing data, Donggebi area of the East
Tianshan metallogenic belt in Xinjiang was selected, and delineation of hyperspectral remote sensing alteration
zone was carried out through the process that anomaly characteristics of altered minerals reflected by geologi-
cal bodies on the ground were analyzed, and the abnormal distribution rules and geological significance of al-

tered minerals such as limonite+hematite, sericite, chlorite and amphibole, as well as metallogenic regularity
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were systematically analyzed. Iron and molybdenum polymetallic mineralization occurring in quartzite (inclu-
ding) jasperite, metaspilite and quartz veins were found in the field verification of alteration zone. Based on the
geological and altered mineral characteristics, it is preliminarily predicted that the Donggebi area has the metal-
logenic potential of forming volcanic-sedimentary-late hydrothermal modified iron deposits and quartz vein
type molybdenum deposits. In the late stage, the evaluation of resources mainly consisting of molybdenum and
iron ore should be carried out, with the emphasis placed on on the geological prospecting in the superimposed
areas of quartzitized jasperite, metaspilite, quartz vein and limonite + hematite, sericite, chlorite, amphibole
and other altered minerals. Hyperspectral remote sensing technology can efficiently acquire anomaly informa-
tion, accurately find the location of mineralization anomaly information, and find better polymetallic mineral-

ization clues, thus providing a basis for geological prospecting and resource evaluation in the next step of ex-

ploration in the Donggebi area.

Key words: geology hyperspectral remote, alteration anomaly characteristics, erosion belt, ore prospecting

analysis, Donggebi area
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Fig. 1 Ground spectrum test curve diagrams of various
geological bodies in Donggebi area
a. Andesite and sandstone ground spectrum test curve diagram;
b. Limestone ground spectrum test curve diagram; c. Tuff
ground spectrum test curve diagram; d. Dacite porphyry

ground spectrum test curve diagram
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Fig. 2 The ground hyperspectral alteration mineral distribution diagram of Donggebi area

1—Yamansu Formation; 2—Dacite porphyry veins; 3—Tuff lava; 4—Tuff sandstone; 5S—Sandstone; 6—Limestone; 7—Dacite porphyry; 8—Fault;
9—Ground spectroscopic sampling point; 10—Ground spectroscopic sampling point number (|1 stands for spectral number DZL02GP1);

11—Limonite; 12—Yellow potassium iron; 13—Chlorite; 14—Epidote; 15—Sericite; 16—Calcite; 17—Alum; 18—TIllite
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Fig. 3 Distribution of abnormal alteration belt of hyperspectral remote sensing in the Donggebi area
I—Limonite and jarosite; 2—Chlorite; 3—Sericite; 4—Hornblende; 5—Hyperspectral remote sensing abnormal alteration zone area;

6—Hyperspectral remote sensing abnormal alteration number; 7—Donggebi area
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Table 1 Characteristic table of abnormal alteration belt of Hyperspectral temote sensing in the Donggebi area
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Fig.4 S1-5 Hyperspectral remote sensing abnormal alteration zone area comprehensive profile
a. Limonite and jarosite alteration mineral distribution diagram;b. Sericite alteration mineral distribution diagram;c. Chlorite alteration mineral
distribution diagram; d. Hornblende distribution distribution diagram;e. Hyperspectral alteration mineral distribution diagramj;
f. Hyperspectral alteration mineral distribution perspective; g. Geological map
1—Quaternary sand and gravel deposits; 2—Miocene series Taoshugou Formation mudstone, sandy mudstone; 3—Carboniferous Yamansu
Formation sandstone, mudstone, limestone, tuff; 4—Middle Variscan granite; 5—Granite dike; 6—The geological boundary; 7—Unconformity
contact line; 8—Regional major fault and fracture in general; 9—The measured and inferred fault; 10—Ductile shear zone; 11—Limonite and
jarosite alteration mineral distribution area; 12—Chlorite and epidote alteration mineral distribution area; 13—Sericite alteration mineral
distribution area; 14—Hornblende distribution area; 15—Limonite and jarosite alteration mineral distribution outside line; 16—Chlorite
alteration mineral distribution outside line; 17—Sericite alteration mineral distribution outside line; 18—Hornblende distribution

outside line; 19—Hyperspectral remote sensing abnormal alteration zone area; 20—Donggebi area
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Fig. 5 Photos of quartzied (including) Tieduyuyan field (left) and crossed nicols photos (right)
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