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Abstract

The purpose of this study is to investigate ways to use Landsat TM data for geological
mapping and minieralized area detection. The study was carried out in Kyongju-Pchang
area where toseki and bentonite mines are distributed.

Rock samples of 18 granites, andesites, toseki, betonites, sedimentary rocks and altered
rocks in the study area were collected for the study. The radiometric measurement
of the rock samples were carried out with a radiometer in the laboratory and in the
field. The Landsat TM bands 2, 3,4,5,7 were used for the measurement. The radiometric
characteristics of the samples were mainly processed by the principal component
analysis.

It was found that the pricipal component analysis of the radiometric characteristics
of geologic materials is very useful for the detection of the alteration of rocks and
grade of mineral contents. It is expected that the technique can be used in the future

for the efficient exploration of minerals in this country and abroad.
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Fig.1. Geologic map of the study area.
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Fig. 2. Location map of rock samples.
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Table 1. Chracteristics of
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rock samples
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Fig. 3. Rock samples
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Table. 2. Spectral characteristics of the filters of HHRR used for the measurement
and those of Landsat TM sensor

P t C.W. tole- Peak t -
arameter Central Wavelength(n m) Band width 1/2 peak(nm) ol .ea rens
rance(£nm) mittance(%)

Landsat Landsat
HHRR andsa HHRR andsa HHRR HHRR

™ ™
2 560 560 80 80 10 67
3 667 665 63 70 10 58
4 837 830 131 140 20 55
5 1,661.7 1,650 170 200 40 64
7 2,260 2,215 304 270 50 58

5. Principal Component Analysis(PCA)
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Results of principal component analysis

Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp.5 Comp. 6

Eigen values 4.6448 0.9852 0.2512 0.0745 0.0292 0.0150
Cumulative proportion of total variance
0.7741 0.9383 0.9802 0.9926 0.9975 1.0000
Eigen vectors
Bl 0.3995 —0.4761 —0.0017 —0.6251 0.4694 —0.0523
B2 0.4222 —0.3881 —0.1533 0.0357 —0.7408 —0.3122
B3 0.4317 —0.3011 —0.0297 - 0.7363 0.3364 0.2585
B4 0.3648 0.4859 —0.7668 —0.1206 0.0372 0.1637
B5 0.4016 0.4658 0.3346 0.1116 0.2053 —0.6747
B7 0.4259 0.2810 0.5250 —0.1973 —0.2722 0.5924
Correlation between variables and components
B1 0.8609 —0.4725 —0.0009 -0.1707 0.0803 —0.0064
B2 0.9100 —0.3853 —0.0768 0.0097 —0.1267 —0.0382
B3 0.9305 —0.2988 —0.0149 0.2010 0.0575 0.0316
B4 0.7862 0.4823 —0.3844 —0.0329 0.0064 0.0200
B5 0.8655 0.4623 0.1677 0.0305 0.0351 —0.0826
B7 0.9179 0.2789 0.2632 —0.0539 —0.0466 0.0725

w3} Fig. 55 WaEH R ¥ & principal component analysisE 33 HAM{ROE
e 2 el ok
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27 itk 22y gk e AES Hliste dide A BKBETFE Holv WA
W JeERe igfEel 718 B &8 vEhdth . ;

olo} T& I RF wet 6% 39 2 PCA imageE M3t Fig. 59 (D)ol &R A
% ¥ false color imageE {ER3IATH 4ayo e PCA 60] A% o noise’} A3}, WA
g 1 BEY R ¥ colorZ Bo F3 gled olAo] BAKMEWE RAFT
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6.1 RIEMES

RED & BEARSTOREES 98l 370 U HEES Table 3] #RSA BALEHT
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58mV, ranget 10mVolth Zeju} o|a# faE FifEo] We HEAE Atk Z, FA ¥
21% 24 BElEs] B AE BT 4+ Qon, kel {7t 1% o3 E: £ 7% S
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Table 8. Statistics of measurements of spectral reflectance in unit
of mV of 18 rock samples with HHRR

Sample
No. 1 2 3 4 5 6 7 8 9 100 11| 12| 13| 14| 15| 16| 17| 18
Band

M | 457 | 478 | 470 | 460 | 448 | 465 | 451 | 451 | 452 | 445 | 468 | 453 | 454 | 447 | 448 | 456 | 451 | 454

M | 438 | 467 | 459 | 443 | 424 | 452 | 435 | 432 | 428 | 421 | 456 | 432 | 439 | 423 | 427 | 440 | 433 | 435

M | 362|401 | 381 | 378 | 298 | 392|377 | 360 | 322 | 305 | 389 | 332 | 297 | 295 | 317 | 351 | 365 | 363

R 10 5 6 4 2 5 3 5 4 3 7 6 4 8 2 5 5 5
M | 369 | 429 | 408 | 376 | 329 | 401 | 379 | 366 | 338 | 328 | 409 | 351 | 361 9340|372 | 364 | 361

M | 368 | 382 | 373 | 375 | 295 | 372 | 356 | 352 | 318 | 300 | 348 | 315 | 278 | 334 | 345 | 333 | 341 360
7 | SD 0| 1.7 41| 29| 1.7| 41| 1.2| 35| 29| 1L.7| 46| 41| 58| 46| 0.6| 41| 23| 4.6

—103 —
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MAEASS band 7dA 5% 28 BLE JERIT Qe ol Utk =, BUKSUEIERS
Hhe EnEfre] MUFEMS 2T bandolA R&fAso] A =%ow band 7oA #E IRILI
Aottt & EAL iy 2R W EiFA ZRY} =4, oS EAS oA WE EAHNY band
7oA RF G HokE GERA L o, 53] X @miraire] Yebd 247 montmorillonite
7} THE bentonite BARTH Bo] TR A 10, 12 3 13EEL band 7ol H BH ROl b
ighy 7ZrstA YEluEdl, o]+ montmorillonite’} ldpm, 1.9um @ 22um JHERA RILIHE
%-& Ve e el 7] W ol (Hunt & Salisbury, 1970).

AR 6, 7, 8 £ band 5414 tHE bentonite AL, 12, 13) 8.t} kst KA S0 Yo
e Aol HHSH, ol {&ffirol7] wlFols, Mk 179 #EKES band 7oA MEMZ7H Aol
VA AR 3¢ dEES MRS Rolw A etk ot X MFAHIA et 2
I FEA 174+ montmorillonite ¥ kaolinite?} & k58S 2T AL EAR 3 kit
e st YA 7] o))

S8 A 178 MABEEAS ol XD WAGEE 2 9 #L 2odd A Aow
R BAKBEMEAS BE Aow waTh B8 MA 45 FARES LEoIA oY ML
glom @A 17% band 5o A (L7} ¢lch

FEA 5, 99 MBS bentonite $EIL Mol AH & Z o= band 714 7o) MRS )
Ao, o= BAMYEER 28] 4:KF montmorillonite, kaolinite$} & ¥5: &S
T 7] WESE SHiE ol Wk

TEREEAR 1, 15,16 2 182 + HAEHSR X £hmoz AHsAed, % 162 band
7o) RUkELS O] AsAl Lolum Utk ol: AT EREANA A2 3td montmorillonite
o 2o fitiEMol ¥ ey MR X MOl NE mEE T vk 1 ol9le] e
BAS AU B JERA &3 slow, band 794 TGRS dojubm UA
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