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Fig.1 Geological sketch map of the Halasu copper district
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Fig.2 The flowchart of extracting alteration remote sensing

abnormal information based on knowledge
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Table 1

The eigenvector and eigenvalues about ETM + 1,4,5,7 images in Halasu mineral region

FHL ETM +1 ETM +4

ETM +5 ETM +7 TRE/ %

Pel 0.316518 0.582130

Pc2 -0.159447 0.746532
Pc3 -0.912521 -0.000628

Pc4 -0.204204 0. 322201

0.560225 0.497080 93.25

-0.122964 -0.634150 3.97
0.378389 0. 155329 2.50

-0.726532 0.571523 0.28
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Table 2 The eigenvector and eigenvalues about ETM + 1,3,4,5 images in Halasu mineral region
44 ETM +1 ETM +3 ETM +4 ETM +5 TR/ %
Pcl 0.327486 0.467344 0.597196 0.563649 92.87
Pc2 0. 680544 0.485177 —-0.426371 -0.345936 4.97
Pc3 ~0.156857 0. 126466 -0.679127 0.705825 1.63
Pc4 0.636403 -0.728148 0.018754 -0.253851 0.53
£3 REFEERBRRTED
Table 3 The remote sensing geology prospecting model in Halasu mineral region
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Fig.4 Extracting model of alteration information
based on knowledge

RiF, ELE LASISTHHEHSHERREE, ZH
WRTLMESIR, R EBORNKEE BEE
5 208 i R A I 300 ZRKALELLH,
RE/SHAER ETRREEEHE, BRCEF
B ETEGE. 82006 £ 0 MUFHAFLIT
wERBWER, FRAMHRERY, FHRTH
A B BLA R W BB, Rt T 59403 69 AR S 56
SHBRREREBE - TEN KR ERYES
W SRR EY AR



RS B TF AR e B R N S B R IR R R R 191

46°36'0'N

46°30) O°N

90" 8’ O"E

N'4'0"E

m5 MR AKmERFESHE
Fig.5 The distribution of alteration information in

Halasu copper mineralized zone

5 i #®©

WA iR B B A, R AR R B ik AR
REBREBRATH, N ERT BRRE, B4
B HHRERAKRTHR, Ry KB H
A% MAAANMELASN TR XHAAHES
B FIRAPRR B, R RBE 20 0P B R B AR
AT LATE S MoK R & KA B E B R BUP R,
REMERBOEE, BRBO B, FE R
MF— B HHREHEGANES , ET UL
AR B2 KRR

BEFEARZ XA ERUN R ERFEZ
—, BREN AR BRNEZKAR, BAARS
BAROER" o ERTZBEH—FER, T KK
BRIBREBRKEERN EEMELT RABRE
DHEERT UK AL G 7 3%, AR —
B-MEARETYT HERRATRY. B
BRBERDMEERRHEBERR—F AT
B ABEEREMT RN ZAME, HEMEEBRS
5] 43 B SR ) 48 1 , 80 6 32 O 0 3 B, 3 R R AR
D REFERKOER . FCELELTRARER
TEERRERBATBEAERES MPERAT

WAy EREREEORE, XATZHE
ERRABEEEHGE—. BREHHNENELE
RFLFRXN BRELHBEERALALHAR
PO , 0F0 38 B0 77 b % SR K TAE & A1)
FFRET RIREER

# # 3 Wk ( References)

(1] ZhaoPD, Chen Y Q, Liu J P, et al. Theory and Practice of
Metallogenic  Prog [ M]. Beijing:
University of Geosciences Press, 1999. [ &X WX, BR & #f, X &
Y% ARERY HENARSXRIM]. LR BEKE

Hi R4t ,1999. ]

[2] Ma) W. Research of Alteration Zones' s Quickly Extraction by
Use of TM Date[ J]. Journal of Remote Sensing, 1997, 1(3):
208—313. [ B Al T™M BiERERRE B PEH Tk
B[], BE®, 1997, 1(3) ; 208—313. ]

[3] ChenS P, Tong Q X, Guo H D, et al. Remote Sensing

ion Mechanism R h[ M]. Beijing: Science Press,
1998. [BRiR Y , BKH  BERS. BERFRIEHEIM].
JE B E AR, 1998. ]

[4] Zhang Y J, Yang ] M, Chen W. Study of the Methed for
Extraction of Alteration Anomalies from the ETM + (TM) Data
and Its Application: Geologi 1 Precondition
[J1. Remote Sensing for Land & Resources, 2002, 4; 30—37.
[RER . GER, KM ETM(TM) bh 728 B 5 % #2507 % BF
REMA—REKBEMBENRII]. BLHRES,
2002, 4; 30—37. ]

[ 5] Crosta AP,Mc M Moore J. Enhance Mend of Landsat the Matic
Mapper Imagery for Residual Soil Mapping in SW Minais
Gerrain. Proceedings of the 7th( ERIM) The Matic Conference:

ing for Expl Geology, Calgary, 1989.

[6] Crosta AP, Sabin E C, Taranik § V. Hydrothermal Alteration
Mapping at Bode, California, Using AVRIS Hyper Spectral Data
[J]. Remote Sensing Environ, 1998, 65. 309—319.

[7] Loughlin W P. Principal Comp Analysis for Al
Mapping[ A]. Proceedings of the 8th The Matic Conference on
Geologic Remote Sensing[ C]. Denver, USA, 1991.

[ 8] LonghiL, Scavetti M, Chiari R, et al. Spectral Analysis and
Classification of Metamorphic Rocks from Laboratory Reflectance
Spectral in the 0. 4—2. 5um Interval: A Tool for Hyper Spectral
Data Interpretation[J]. Int. J. Remote Sensing, 2001, 22(18) :

Geologic A

Basis and Sp

R, q,

3728—3763.
[9] YangB, WuD W, Lai J Q, et al. The Set up of Quantitation
Remote Sensing Models for Mineralization and Alteration: Take

Silicification in Yingzuishan Gold Mine as an Example [ J].
Journal of Remote Sensing, 2005, 9(6) ; T17—724. [ {7 ¥, R
I HRES. VHERRBERBRBM RN —LL
e LEEL R NP (1]). BB R, 2005, 9(6): T17T—
724.]

[10] Yang W P, Zhang Z C, Zhou G, et al. Discovery of the
Xileketehalsu Porphyry Copper Deposit on the Southern Margin of



192 B R ¥ # B2

the Altay Copper Metallogenic Belt [ J]. Geology in China, [R%HE, D, BEMS. & HFY /R HREF BT
2005, 23(1) : 107—114. [ B CF, A, KRB %, BI/RE HE(AE)TKMBE(I]. § Kt HE, 2006, 25: 325—
Wy HERGE AN EARATHETRAEXI]. 328.]
I EBE, 2005, 23(1) ; 107—114. ) (12] Chen S P. From Geological Remote Sensing to Land R

[11] WuG G, Xue C J, Wen C S, et al. Geology of the Halasu Investigation [ J]. Journal of Remote Sensing, 2005, 9 (2):
porphyry Cu(-Mo-Au) Deposit in the Eastern Part of Southern 113—117. [BR . MR EREME LR REE()]. B
Altay, Xinjiang[J]. Mineral Deposeis, 2006, 25; 325—328. M2, 2005, 9(2) : 113—117. ]

Method of Fast Extracting Alteration Remote Sensing Abnormal Information
Based on Knowledge and Prospecting Application
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Abstract: The new discovered copper mineralized zone in Halasu region, Xinjiang kalaxiange mineralization belt, was
selected as the case study in order to fast extract ETM + mineralization alteration remote sensing anomaly. First of all,the
paper discussed the geological background, geophysical and geochemical anomaly characteristics of this area, aggregated
metallogenic regularities, then, compared the features of remote sensing data. Though choosing ETM data sources, we
achieved geological, geophysical, geochemical data processing and remote sensing image enhancement processing.
Spectrum characteristics of known alteration distribution area and geologic setting, six ( bands band 1—5 and 7) of
alteration rock of ETM + image and the enhanced image ( ratio image, the principal component analysis image ),
iron-stained anomaly and hydroxyl anomaly were analyzed. Spectrum knowledge to differentiate alteration rock from mining
region strata was discovered. By introducing the standard error based on TM4 < 120, we known that the brightness value of
phyllic rock was 75.6 < TM5/7 < 87.3, the propvlitization altered rock 64.2 < PC4-H < 73.42. By the use of the
mineralization geological feature of mining region and typical ore deposit mineralization model, we could establish the
remote sensing geology mineral prospecting model, and then, the remote sensing geology ore-control characteristic was
investigated . The middle-bottom basalt and augitophyre, in the middle Devonian Beita mountain group, were the main
rock of the porphyry mineralization within the copper (or molybdenum) belt. As a result, the abnormal information model
of extracting alteration remote sensing based on ETM + image has been developed. Additionaly, the alteration remote
sensing abnormal information could be extracted by the expert classifier model of ERDAS IMAGING V8. 7. Based on the
result we can combine geology with remote sensing image processing . Although the establishment of the regulation was
manual, whereas at present, the geological expert system theory was not yet ripe, such model in this field has opened up
a new development path. Through actual verification, it proved that the results had good correspondence with the actual
condition, and the copper mineralization belt had been discovered. This model provides reference to geological
investigation and prospecting for copper mines in those area with the similar geologic background to the southern margin of
Kalaxiange region, in Xinjiang.

Key words: Halasu; alteration anomaly; knowledge discovery; decision tree



