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Abstract:This paper is the result of mineral exploration engineering.

[Objective] The GF—5 AHSI satellite hyperspectral data, featured by the integration of both image and spectrum, can be utilized to
directly identify alteration minerals according to their fine spectral characteristics. Large—area wide—range hyperspectral data can be
easily obtained by one transit imaging, which can well support the survey of land natural resources. This work extracted alteration
minerals using the GF—5 hyperspectral data, and conducted further analysis and field verification, in an attempt to promote the
deepening application of China’ s satellite hyperspectral data in geological field.[Methods]Technical workflows of preprocessing
GF—5 hyperspectral data and alteration mineral mapping were established. Based on the improvement of the traditional spectral
angle matching algorithm, a new spectral matching method of the whole spectral shape synergy with absorption peak position was
proposed, and the corresponding algorithm module with the Python language was developed. Taking the Huaniushan area of Gansu
Province as an example, we conducted mineral mapping, and comprehensively analyzed multi—source geological elements including
lithology, structure, and alteration. The extracted alteration minerals were then verified by field survey and ASD spectral
measurements.[Results|Nine types of alteration minerals were successfully extracted using the GF— 5 hyperspectral data, i.e.,
limonite, hematite, chlorite, calcite, dolomite, short— wave sericite, medium— to short— wave sericite, medium— to long— wave
sericite and long— wave sericite, to describe the distribution of alteration minerals with an area of 3600 km’. The directionally
distributed dolomite and calcite minerals reflect the surface exposure of sedimentary or metamorphic strata with carbonate
composition. Chlorite minerals reveal the distribution of geological bodies rich in amphibole. Limonite and hematite minerals are
indicative of the hydrothermal activities related to acid granites. Short—wave sericite was mainly distributed in the monzogranite.
Medium— to short—wave sericite is suggestive of the hydrothermal activity of special structural section such as the contact zone
between intermediate and acid rock masses and the old Dunhuang Complex. Medium— to long—wave sericite was closely related to
the NE- trending fault. Long— wave sericite indicates the presence of hydrothermal activity before the Early
Carboniferous.[Conclusions] The GF—5 hyperspectral data can extract nine types of alteration minerals including limonite, and the
field verification confirms the reliability of alteration mineral mapping. Different alteration minerals may be interpreted from
varying aspects. Carbonate minerals are inferred to be closely related to sedimentary or metamorphic strata, while sericite minerals
mostly reflect hydrothermal activities related to intermediate to acid rock mass and fault structure. It is considered that the GF—5
hyperspectral data can rapidly identify geological bodies, and can help to revise geological boundary and locate fresh samples,

which will effectively serve the basic geological survey and mineral geological exploration in the field of natural resources.

Key words: alteration mineral mapping; hyperspectral remote sensing; GF—5; whole spectral shape synergy with absorption peak
position; multisource geoscience information; geological survey engineering; Gansu Province

Highlights: A new spectral matching method of whole spectral shape synergy with absorption peak position for the hyperspectral
data was proposed, and the extraction, comprehensive analysis and field verification of altered minerals using a whole scene of GF—
5 hyperspectral data were carried out for the first time.
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Fig.1 Map showing geographical location of the Huaniushan
area in Gansu Province
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Fig.2 Regional geological sketch map of the Huaniushan area®
1—Quaternary; 2—Kuquan Formation; 3— Upper member of Jinta Formation; 4—Lower member of Jinta Formation; 5—Shuangbaotang Formation;
6— Shibanshan Formation; 7— Hongliuyuan Formation; 8— Dundunshan Group; 9— Baiyunshan Formation; 10— Huaniushan Group;
11— Xishuangyingshan Formation; 12— Shuangyingshan Formation; 13— Xichangjing Group; 14— Dahuoluoshan Formation; 15— Pingtoushan
Formation; 16— Upper rock formation of Dunhuang rock group; 17— Lower rock formation of Dunhuang rock group; 18— Jintanzi monzogranite;
19— Dongdaquan moyite; 20— Dongdaquan monzogranite; 21— Shiziheishan gabbro; 22— Daquan moyite; 23— Daquan monzogranite; 24— Daquan
porphyritic monzogranite; 25— Daquan granodiorite; 26— Daquan diorite; 27— Shuangfengshan monzogranite; 28— Shuangfengshan tonalite;
29— Shuangfengshan granodiorite; 30— Mingshujing quartz diorite; 31— Huangcaotan adamellite; 32— Huangcaotan tonalite; 33— Huangcaotan

granodiorite; 34— Huangcaotan diorite; 35— Huitongshan basic complex; 36— Huitongshannan quartz diorite; 37— Huitongshannan diorite;
38—Longshan granodiorite; 39—Fault; 40—Conformable geological boundary;41—Unconformable geological boundary; 42—Place name
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Fig. 3 Technical workflow showing preprocessing of GF—5
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