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J_)i'/ 1%

FAE TAE X AL =B L CaHZ (T,0) #)= A
PR VY AR P T SR LA, 7 B AR A
Hh Bt SRS 1 1 0 PRI 7 ) DB A 3 (BT 7 ()
R SEAFAE , I 1 3 3 W B PO (A0 38 ke (1 7
(d)) , AERIRA I , BRI EZON KR =, IR
LEW) EBNEN BT, VIS AR . R, Ul
A A VT8 AR 128K 0 PR DB S 1 8 70 T S 114

2) I 3 bR 35 B B3 o3 o AR X N B G
QR AFAE R AR Z S IR L AR BB B ShotR
MR (K 8(a)) o RS b — M ARSL Y 3 L ]

(a) B8 JRERE A (b) My g s < RS
HARMER SR MARMPEAR SR
B8 HMAREMEMGEFREE
Fig.8 Image interpretation sign of typical circular structure

T R L s s S| PREE T (18] 8 (b)), AR
IOV, AR b — R s A AE E BUE B ER P 3
Bbpis, FeATEAE A 7 TR RO 2 el < et L
ARINIBEAERR R o 8 5 fff 128 0 B & B IX N A7 A 1 [
AR RIMERAGARE, BT ARRAGR, — K
IO Ja T M T A5 L, 2 S 3 A A = B R A
MG AEM TN IS IS SN a1 .

5 RFmEFN

WYX N E M Z B JE A a5 S s M
S, A R I TR R AE R AR U Bk e S
B EE R SRS 0T B A A E X A
Z 4 )E AA M 5E IX R T A A
MZA: A B LR (PB) Ja 15 L’Eﬁﬁ’q’:w
3173 AL 160 4% 5 PO W SRR S e N s L2 A7
Z‘EE’J&V”J&%E% ﬁfﬁi‘éfﬁﬁﬁ%@ﬂmﬂ%ﬁ
i IEEGEBARIN R BRI R S
BEo *E?EUL% I ASIAEIX AR 0t 3 AR
AR s X, g oo T, 1, M(E9) .

B9 ALfEtKE RS 1T = T E

Fig.9 Prospective map of remote sensing mineralization in Beiya area



553 4 B, %

AU Fhr 7 PR S A

AR {E BRI AR A T - 161 -

JEE AR R w5 X D) AL T XA HARHR
T S R R A R R X N B e K iE 26
JZ(P,B) , JUA 55 AL P 18 4y i A 1 SV TE B 1 A
RIZEAE, LURATAE 3 AR EAG I, FErp AL i Ak 4 00
Sl BRI A SR . 75 1 NE 5
NW i) 44y 5t 2 H s B A7 15 2 Sk e 5 o PRI BE,
S ANR A AE— AL SR PN A BRI — IR SR A
LG, A TR BUL T, W 2B W B
BRUEPTHBE (10 (a) ), MAE LSS S5 R e £ e Sk
ERBR RO AR L, A R R B L B
B ORI B (15 10(b) ) o SR e B A
R, E5 5 53 BTl i X S R A7 7E AL 38 A )
b UL IS AT AT FE MG BT L sl Bk G B4R, It i 4
M XN 22 6 SR 7= I A A (R ) s X

(a) B 1 (b) A2
E 10 REENEBEHKRERER

Fig.10 Yellow — brown iron argillaceous film in the fissure

JEE A (A a5 X CID) AT XA PG 19 £ o
Wi PR A R R B IX N ATFAE 2 AR AT AT Y
Wi ekt , hERRA I R A A — B8 X
HIHZE (P,B) , JUIEE L 2 A4 i) A W 3 J5i
PRI A CE AR o Rk e 5 ek i SR S o PRI B
TEZIC 5% X A T 3o T2 B el 2 4 B — Ak oA K
PIE LU S e s SR TP AN ot P Rt oy g

1 LB S LT R A, B e e R
T, PR OBRTR B XA )5 5 2 @ RIE Bk fk
REFEABE (E 1) o Z XA R B A ) 2%
7, AT i KSR A7 A 2 & JB 0 7 )80 A Al
(M) MRS 2R RO B AE B B L 5 3 A
PEBRG , M i I i [ A b 2 ik e 15 35 e et JG
SR AAER AN . DRCHEI A A2 DS 1 22 48
JE A7 A (A AF) 3558

B 11 ZOBHKRERER(B%RY L) SHLTHL
Fig.11 Purple - red iron film (limonite mineralization )

and clay mineralization

B A ) st X CID) A2 F XN AR RS £ o
iR R4S SRR S X SN A7 7E 4 AR FME M I, T
JUEE AT XN ZR A B B 5 J AR N R 2 AR FRIE
e TR ALV [ A R DT REAL Br  A  [X N
AEET RO R L LR (P,B) K=, IF H.
{7 NW i) 2 W 28 W sl PR A 1 500 5 st B LA
TER A RGO Rk e 5 F 58 TS W IR B . 7E 1%
DX S o P A M 2 A B — AR AR 8 K SR A8 X
gk a R E e WAL S RBUR W0 AR
EARBATAED T BRI e B G (] 12(a) ) 5 1
FEHALPIM L2 B 0 - BB G 2, 2ills
A BA SRENE 5 AR SR L, AL 46 5 pr bk
R AFFERS B LR 00 B & (11 12(b) ) o KR

(a) REREPETT BB Y BF I

(b) M6 - BMELRE
B (LB R
12 REEREGREBAFMRANLEE - BEEZTRAWET LEIEH

Fig.12 Field photos of grayish green muddy and iron disseminated and light yellow —dark brown basalt limonite mineralization



. 162 - ST

& 2021 4

EIRAFAEAR A AT A5 A S M A 0 AR B
A R G ke 55 2 R Sl e i, T HE P A I
BT R ROE 0 R YR R BUR e X XA )G
S TEHCRAFAE B 0 1 48 B A A, R 25 5 XA A
WA AT A W Ay i B R 2 & )R
W7 I A X B

6 it

UE%%%EM%OU@%%%“£$%
TR TTRAL” BEAR AT T R muh
T, AR A Sk it (2 S R SR ) [ 40 A 4
SRAE A 5 X T aed v 2 A A IR
ZEAEPAMEAT IESE OLL SEAR 4R B 38 Jk b A 5
FEAE AT SR

Dﬁﬁziww%MWLﬁiwuﬁﬁﬁﬁ
B MR B R, 0 R R MR R TR 1

EJ,—'L»

AI_A\

W) 1M1 78 ﬁﬁﬁﬁﬁE%@%rWﬂﬁ% For
BT EZE A A R 3% X 1 19 328 Jak B2 14 5 AR BE 1%
T A B K A9 RO 0 e i R 2 1 A AR
T,

3) LR 5 SRR R R R BT 25 BT A 1
F AR, 38 R U R Yy BB S R A EF
HNSZHB R IOTE , R T 3 AN T 5 X, A

M DX HAT B (4 BT T o

5 3Lk ( References) :

(1] 5k %, e, 25 =, 45, LT OLL & JR ¥ d 1 1
PEWOT [T R B LI E 2441 ,2017,36 (3 ) 247 - 53.
Zhang B,Zheng Y,Li Q Y, et al. Remote sensing anomaly informa-

e
i S A B

tion extraction method based on OLI remote sensing data[ J]. Jour-
nal of Henan University of Technology,2017,36(3) :47 - 53.
(2] BRES IVEER, % % U0 S8 H B s m ]
Hh T 5845 ,2011,47(4) :663 —641.
Chen A B,Sun C X, Jiang H, et al. Comprehensive information and
metalorganic prediction of Beiya gold deposit [ J ]. Geology and
Prospecting,2011,47(4) :663 - 641.
Wttt , EEE. ACTMERE S B G0 R R IE R T 47 5 5
B0J]. BB TR %4 ,2002,27(4) .1 -5.
Yang S Y, Wang R X. Comprehensive remote sensing geological in-
formation of Beiya alkaline porphyry gold deposit[ J]. Journal of
Kunming University of Science and Technology,2002,27(4) :1 -
5.
M BELEDGE, B R 8 EEOR AR PR B 4R A 1
FLI] R E2441,2011,34(4) 2366 - 373.
Chen L,Hu G D, Tang C. Gold deposits in Heqing from remotely

[10]

[11]

[12]

sensed data[ J]. Journal of East China Institute of Technology,
2011,34(4) ;366 —373.

R, K EH, BB A A BOR T
H——LL ETM + VS8 B 8 8 B 2 e fs B R
JrE[ 1], 57 BRHLT,2002,21 (s1) 11225 - 1227.

Yang J M,Zhang Y J, et al. A modern technical method for miner-
al resources survey and evaluation; A multi — information mineral
evaluation method led by ETM + alteration remote sensing anoma-
lies[ J]. Mineral Deposits,2002,21(s1) ;1225 - 1227.

PeihZE sk £ 8, TZJEE S5, P ASTER $2 U BEE 4 ™
TR AR F R LT ] B R AT ,2012,31(4) ;881 —890.

Yao F J,Zhang Y J,Yang ] M, et al. Extracting remote sensing al-
teration zoning information of Dexing porphyry copper deposit using
ASTER[ J]. Mineral Deposits,2012,31(4) :881 —890.

TR, HYTAES. VX X B A U Y B R 2 g
RS R FIPEB ST L] 97 RHLT,2012,31(4) 671 - 698.
Zhang Y J, Zeng C M. Study on the best multi — spectral remote
sensing anomaly criterion for the identification of porphyry copper
deposits in Gangdise area, Tibet [ J]. Mineral Deposits, 2012, 31
(4).671 —698.

FRES, L, B —iE. ETM + B 7 Hol ol JL 28
—AF AR B RS R B AR R RO R (] R i 5 T

24,2010,34(3) ;386 -390.
Zhang G R,Lu Q S,Fei Y Q. Application of ETM + data in the ex-
traction of alteration remote sensing anomaly information in Heici-
gou, Subei County, Gansu Province [ J ]. Tectonics and Metalloge-
ny,2010,34(3) :386 —390.

BT, BRI BT ETM £ i 7 SR BRI
JEA X A5 PAH m%ﬂlﬁlﬂiﬂzl:jﬂﬂ[ ] BB
5% ,2011,26(4) 482 —488.

Fei Y Q,Li Y Q. Alteration remote sensing anomaly information ex-
traction and metallogenic area prediction based on ETM data ; Tak-
ing Gansu Dang and Nanshan area as an example [ J ]. Remote
Sensing Technology and Application,2011,26(4) :482 —488.

IR R, BRI A il 2 {5 S Y SR BT TR 2R i
{58.,2005,(2) :62 -65,57.

[J]. )k

Jing F,Chen J P. Summary of remote sensing extraction methods of
mineralization alteration information[ J |. Remote Sensing Informa-
tion, 2005, (2) :62 - 65,57.

i PN L NN - AL T NP N S S P
SRR A T[] U1 3 5241, 2015,35 (1) 151 - 156.
Wang Y W,Xie Q X,He X F, et al. Remote sensing anomaly infor-
mation extraction and mineralization prediction of Amuwusu, Beis-
han, Inner Mongolia [ J]. Journal of Sichuan Geology, 2015, 35
(1):151 - 156.

At FE TG A P s R e R AR IR ()] e 5
23 [A] {5 L ,2011,34(6) ;82 — 84.

Fu H B. Remote sensing anomaly information extraction based on
spectral angle mapping method [ J ]. Surveying and Spatial Geo-
graphic Information,2011,34(6) ;82 —84.



%3 19 b I P R 7 S IR AU S Y SR/ S & 2 s b - 163 -

Remote sensing — based mineralized alteration information extraction and
prospecting prediction of the Beiya gold deposit, Yunnan Province

WEI Yingjuan', LIU Huan’
(1. Land Satellite Remote Sensing Application Center, Beijing 100048, China; 2. Institute of Mineral
Resources, Chinese Academy of Geological Sciences, Betjing 100037, China)

Abstract: The identification and extraction of mineralized alteration information play an important role in the ore
prospecting using remote sensing technology. Taking the Beiya gold polymetallic deposit as an example, this study
designed an alteration information extraction scheme using the principal component analysis technique according to
Landsat8 OLI data and the spectral characteristics related to mineral alteration. Specifically, the extraction scheme
consists of the removal of interference information ( vegetation, water, and shadows), extraction of abnormal
information, anomaly gradation, median filtering, and anomaly screening successively. According to the anomaly
information extracted, as well as geological interpretation of remote sensing data (lithology and structures) and field
surveys, three prospecting areas were delineated in the study area. This will provide basic data and decision —
making bases for the ore prospecting in the Beiya area.

Keywords ; alteration anomaly information extraction; principal component analysis; remote sensing; geological in-
terpretation; ore prospecting

(FREHE: 3K W)





