Fa3E ey " OA 0 B % & & Vol. 43, No. 6: 1601~1614
2024 4F 11 A ACTA PETROLOGICA ET MINERALOGICA Nov. , 2024

Doi: 10.20086/j. cnki. yskw. 2024. 0613

E T ASTER HJiE BT {E BEREL

VATG IR B0 B AR A 1)

RiZ K, EHE I XA, T, F F ARE
(FREMHT R BRIESHEEZE NSRS, I fE 330013; RIEH T K22 HERB 2220, 7009 F55 330013)

OB TR -E SRR AR A PO E R BE A R R Rl H AR T R X, RE X B %R
SMETIR A AE SRR MR IR T AR S T B, (8 AR 4 A B 1 R S A O 38 R B AR BUR L TR, Sk, A SC LA
ASTER & B8 B IR N 3 8053 o3 0k FUSUGO G E AR B CE BB R B i AR 0 (e 5 B . Hoh, E 43
Mrigeik il ASTER 1~4 P BRBUR QAR o 5 8, 1.3 4.5 W BHR BRI AL AR F W5 8 1.3 .48 I BHRE Mg
FREEMAS AR, 1.3.6.7 BB AL BRI S 5 B T USROG 12 ) 32 258 aok Jje /N IR A 43 25 ( MINF) (S
G ICHEEL(PPL) \n 4EFTAL (n-D Visualizer) FIVR G5 IC /1L (MTMF) 2 7 £ R BES 817 19 A2 5 W) 15 B 4
R, WITLEA MR TR TR NS R A 2 M v S 2L A T R BRI IR T T 4 ANk i
FX, &E,la 50 ST I B IA T IRA TR A i AR KRS SR S S A, ATTIE R T X
PO BRI T S, ARTFFEAOUCN £ IR EEA AR5 1 KB IRAL T 47 J7 M4 R 3CRE, o AR IX
S ff P e B T IR S A

K4 : ASTER; ER ks BUGOGIE T AL (R e s T IRBEs iy HF

hE S ZEES . TP79; P618. 41 X HERARIRES . A XEHS: 1000-6524(2024) 06—-1601-14

Extraction of aiteration information based on ASTER remote sensing: A case
study of the Yulong porphyry copper belt in Xizang

ZHANG Yuan-fei, WANG Yan-jun, WANG Da-zhao, LI Kai-xuan, LIANG Feng and LENG Cheng-biao
(State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang 330013, China;
School of Earth Sciences, East China University of Technology, Nanchang 330013, China)

Abstract: The Yulong porphyry copper belt in Xizang, located in the eastern part of the Tethys-Himalaya metallo-
genic belt, is a globally renowned copper mineralization prospect area. Despite the challenging natural conditions in
the mining area, which pose difficulties for traditional surface exploration work, the sparse vegetation facilitates the
extraction of remote sensing information. In this study, we used ASTER remote sensing imagery as the data source
and applied principal component analysis (PCA) and imaging spectrometry to extract alteration and mineralization
information from the Yulong porphyry copper belt. Specifically, PCA was used to extract information on iron stai-
ning alteration anomalies using ASTER bands 1~4, carbonate alteration anomalies using bands 1, 3, 4, and 5,
Mg-hydroxyl alteration anomalies using bands 1, 3, 4, and 8, and Al-hydroxyl alteration anomalies using bands 1, 3,

6, and 7. Imaging spectrometry, on the other hand, involved techniques such as minimum noise fraction (MNF),
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pure pixel index (PPI), n-dimensional visualizer (n-D Visualizer), and mixture tuned matched filtering (MTMF)
to map the distribution of alteration mineral information in the Yulong porphyry copper belt. By comprehensively
analyzing the results obtained from both methods and considering geological factors such as stratum and tectonics,
we constructed a remote sensing mineral exploration model and predicted four mineralization prospect areas. Final-
ly, through comparison and verification with known mineral occurrences, we confirmed that the extracted minerali-
zation alteration areas closely matched the actual mineral occurrences, demonstrating the effectiveness and reliabili-
ty of these two methods. This study not only provides strong technical support for large-scale exploration in the Yu-
long porphyry copper belt but also lays a solid foundation for the precise delineation of future target areas.

Key words: ASTER; principal component analysis; imaging spectroscopy; alternation information; Yulong por-
phyry copper belt
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Fig. 1 Geological map of the Yulong region of Xizang( modified after Fu Wenbo, 2014)
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Fig. 3 Remote sensing alteration anomaly information in Yulong porphyry copper mining area
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Fig. 5 End element in the n-D visualizer window( a) and average spectral curve obtained by the n-D mean drawing window(b)
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Table 6 Remote sensing prospecting model for porphyry Cu deposits in Yulong area
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