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Application of ASTER remote sensing data to extraction of alterration zoning
information from Dexing porphyry copper deposit
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(1 MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, CAGS, Beijing 100037, China;
2 China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China)

Abstract

Remote sensing alteration zoning information of the Dexing porphyry copper deposit was extracted by using
ASTER data on the basis of remote sensing spectral analysis and geological features of the Dexing porphyry cop-
per deposit. The main alteration minerals of the alteration zone in the Dexing porphyry copper deposit include
muscovite, illite, chlorite and calcite, dolomited by characteristics of alteration minerals. According to the spec-
tral characteristics of main alteration minerals, their remote sensing anomaly information was extracted by using
four extraction methods: ‘the ratio, the slope, the related absorption and the principal component analysis, and
the information of each remote sensing alteration zone was extracted with the superposition method. Finally, ac-
cording to the metallogenic model of the ore deposit, the alteration zoning information was analyzed.
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Fig. 1 Geological sketch map of the Dexing copper deposit modified after Zhu et al.
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1—Phyllite et al. of upper member of Jiudou Formation Jiuling Group 2—Meta tuffite et al. of lower member of Jiudou Formation
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3B 3N 1 ASTER
3B 3N 3B Table 1 Characteristics of each ASTER sensor system
ASTER DEM pm m
123 15m 4~9 1 0.52-0.60
2 0.63-0.69 P
30 m 10~ 14 VNIR N 0.78.0.86 NEAr<0.5% 15 8
90 m 1 3B 0.78-0.86
4 1.600-1.700 NEAr<<0.5%
ASTER 5 2.145-2.185 NEAr<<1.3%
6 2.185-2.225 NEAr<.1.3%
SWIR 30 8
7 2.235-2.285 NEAr<<1.3%
8 2.295-2.365 NEAr<<1.0%
SWIR 9 2.360-2.430 NEAr<1.3%
TIR +8.55° 10 8.125-8.475
. 11 8.475-8.825
VNIR +24 TIR 12 8.925-9.275 NEAr<<0.3% 90 12
ASTER 8 13 10.25-10.95
14 10.95-11.65
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Fig. 2 Main absorption peak offset of muscovite spectrum
El with its basic and acid composition
E2 AH
AE=E2—-El=hc AH OH OH
2008 N 2.2~2.3 pm
3N—-6
HO 3 O-H
2.738 ypm H-O-H 6.27 pm
O-H 2.663 pm AN
2.738 =1.369 pm 1 12.738+1 6.27 =
1.906 pm CO3;2% 3 9.407 pm
11.4 ym 7.067 ym
14.7 pm -
1 19.407+2 7.067 =2.57 pm 1 3 - -
7.067 =2.356 pm 2115 nm 2205 nm 2 220 nm 2 230 nm
10 pm Si-O 2
2
Table 2 Relationship between internal state of materials
and their electromagnetic waves
eV 3
107~ 10°
10*~10? X
102~4
4~1
1~107°
1073~1073
10 3~107° 4
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Fig. 5 Alteration mineral spectral characteristics of the Dexing porphyry copper deposit

a. Continuous spectrum of the altered minerals b. ASTER each band characteristics corresponding to continuous spectra of altered minerals

Table 3 Alteration mineral spectral characteristics
of the Dexing porphyry copper deposit

ASTER
1 2205 2345 2440 6
2 2215 2345 2418 6
3 2315 2466 8
4 2345 2528 8
5 2315 2496 78
@ @
- ) - -
ASTER
6
6 6
PCA ASTER 1345
6a 6b ASTER 1346 bc
ASTER 1347 6d ASTER 1348
6e  ASTER 1349 of

ASTER



F3E HaW e FE 5. MM ASTER $EEUEMBE A #5775 R 887

_1finage 2385, 3845
2|tmage 2371, 3611
JImgge 2351,3569 | g¢
_4ftnage 2414,3538
ﬂlmage 2481, 3482
il o4

_8ltnage 2548,3891 ]

DN/&

42

20

6 TENPEEWE PCA %2R R H X
a. PCA1345 BURH; b. PCA1346 REURH; c. PCA1347 RIFH; d. PCA1348 BEUAH; e. PCA1349 R AH ;
1. BMBRRE f e s bR B ki
Fig. 6 Comparative diagram of PCA various types of altered anomalies in the Dexing porphyry copper deposit
a. Anomalies extracted by PCA1345: b. Anomalies extracted by PCA1346; c. Anomalies extracted by PCA1347: d. Anomalies extracted by
PCA1348: e. Anomalies extracted by PCA1349+ . Image sampling point spectrum: Yellow lines—Rocks boundaries

566.5 _ L 575

3214.5
32145

3208
3208

575

566.5

W R ‘2%%%1’6%1 W gREkzans | W RRE-FHELY

7 ENBEE YRR ER
Fig. 7 Remote sensing alteration zoning information of the Dexing porphyry copper deposit
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Table 4 Extraction algorithm and threshold table of information for various alteration mineral anomalies of the
Dexing porphyry copper deposit

l'gé}glo}%ijlés B5S-B8 B5>0.37 B4-B9 B4-B8 >1.04 PCA1348 PC4>0
3“378516;1'0975 B4—B6 B4>0.75 B4 —Bo6 B4—-B7 >0.97 PCA1346 PC4>0
}?216132';58 B4-B6 B4>0.75 B4-B6 B4-B7 >0.95 PCA1346 PC4>0
B6+B7 2XB8 >1.4 B4-B8 B4>0.75 B4-BS B4-B6 >1.19 PCA1348 PC4>0
B13 B14>0.75 B4—-B8 B4>0.75 B13-B10 B13-BI1 <1.1 PCA1348 PC4>0
B7+]_§152 BE)6>+0F?975>1'4 B4F]4;97B6B4Pi43>60.>7i15 B12—-B10 B12—-Bl11 >0 PCA1349 PC4>0
PCA1349 PC4>0 4
4
B5 B6>1.1 BI2 B14< —0.35
B4-B6 B4>0.75 BI2-Bl4 BI2<2.5
B4-B6 B4—-B5 >1.03 BI2-=BIl —
BI2-B10 <1.2 PCA1346 -
PC4>0 1.6<B5 B8< 7 8
1.8 B12 B10>0.8 B5-B8 B5>0.37
B4-DB9 B4—B8 >1.04
PCA1348 PC4 >0 6
B7 B6>1.0 Bll B14> —0.75 B4 —
B6 B4>0.75 B4-B6 B4-B7 > ASTER
0.97 PCA1346 PC4>0
B4 B6 >3.45 BI2 BI0<
0.8 B4-B6 B4>0.75 B4 — B6 -
B4—B7 >0.95 PCA1346
PC4>0 B6 + B7
2xB8 >1.4 BI3 B14>0.75 B4-BS B4
>0.75 B4-B8 B4-B6 >1.19 BI3
—-B10  BI3-Bll <1.1 PCA1348
PC4 >0 B7 +
B5 B6+B9 >1.4 BI2 B10>0.75 B4 —
B6 B4>0.75 B4-B9 B4-B6 > -
1.15 BI2-B10 BI2-BIl >0
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Fig. 8 Information distribution of various remote sensing alteration zones
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Fig. 9 Remote sensing alteration zoning model

of the Dexing porphyry copper deposit
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