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Abstract

Tongren area is rich in lead-zinc mineral resources. Tectonically, it lies on the southeastern margin
of the Yangtze Block and the western segment of the Jiangnan Orogenic Belt, where regional struc-
tures are well-developed and hydrothermal alteration is intense. Favourable geological conditions
for lead-zinc mineralization make it an important polymetallic metallogenic province in Guizhou
Province. To efficiently extract mineralized alteration information and accurately carry out ore pro-
specting prediction in Tongren, Sentinel-2 multispectral remote sensing images were adopted as
the basic data source in this study. After image preprocessing and elimination of vegetation and
water body interference, the principal component analysis combined with Crosta alteration extrac-
tion technique was used to selectively extract iron-stained and hydroxyl alteration anomalies
closely associated with lead-zinc mineralization in the study area. Combined with regional geologi-
cal structural features, spatial distribution rules of alterations and known mineral occurrence data,
alteration anomalies were screened, graded and verified. Six prospective target zones for lead-zinc
exploration were delineated, including 1 Grade I high-priority target, 3 Grade II favourable targets
and 2 Grade III prospective targets. The results show that the Crosta PCA method based on Sentinel-
2 data can effectively identify typical hydrothermal alteration anomalies in the Tongren lead-zinc
mining area. The delineated target zones are highly consistent with regional metallogenic geologi-
cal conditions, which can provide scientific reference and technical support for detailed exploration
and resource potential evaluation of lead-zinc deposits in subsequent research work.
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Figure 1. Regional geological and mineral map of the study area (Revised based
on Ref. [4])
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Table 1. Sentinel-2 data band parameters

%% 1. Sentinel-2 BB KRS

BB RS ¥ & i Bl /pm Z[H 4P /m
Band1 17U R B (Coastal) 0.433~0.453 60
Band2 WA I Bt (Blue) 0.458~0.523 10
Band3 41 Bt (Green) 0.543~0.578 10
Band4 21 B (Red) 0.650~0.680 10
Band5 T30 B 1 (Red Edge 1) 0.698~0.713 20
Band6 ZI309% B 2 (Red Edge 2) 0.733~0.748 20
Band? 21309 B 3 (Red Edge 3) 0.773~0.793 20
Band8 JELT AN BE 1 (NIRT) 0.785~0.900 10
Band8a WA BE 2 (NIR2) 0.832~0.852 20
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Band9 FRIE IR YA B (Water vapor) 0.935~0.955 60
Band10 L =K B (SWIR-Cirrus) 1.360~1.390 60
Band11 LA 1 (SWIRT) 1.565~1.655 20
Band12 a4 2 (SWIR2) 2.100~2.280 20
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Figure 2. Tongren region Sentinel-2 preprocessed images (left)and their masked images (right)
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Table 2. Representative minerals of typical alteration types and the absorption positions of ions in the spectra
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Figure 3. Spectral curves of partial iron-stained alteration minerals (left) and hydroxyl alteration minerals (right)
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Table 3. Eigenvectors of iron-stain alteration from Sentinel-2 PCA

5% 3. Sentinel-2 #kRF 7 D ITHFIERIE SR

RES & Band2 Band5 Band8A Band11
PCI1 0.274187 0.543328 0.567763 0.554312
PC2 0.123610 0.445532 0.320938 —0.826572
PC3 0.719672 0.283840 —0.633477 0.014652
PC4 —0.625791 0.652481 —0.416355 0.096450

Table 4. Density slicing classification of iron-stain alteration anomaly grades
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Figure 4. PCA result map of iron-stained alteration
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Table 5. Eigenvectors of hydroxyl alteration from Sentinel-2 PCA
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LS B Band2 Band4 Band11 Band12
PC1 -0.198032 -0.421284 —0.627518 —-0.624119
PC2 —-0.518976 —-0.703194 0.447609 0.189283
PC3 0.075445 —-0.241243 —0.609330 0.751550
PC4 -0.828103 0.519461 —0.185968 0.099098
Table 6. Density slicing classification of hydroxyl alteration anomaly grades
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Figure 5. Distribution map of hydroxyl alteration derived from

PCA
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Figure 6. Screening map of false alteration anomalies in Tongren mining area
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Figure 7. Distribution map of prospective target zones in Tongren mining are
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