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Abstract

The study was performed to recognize the most preferable spectral chennels for discriminating
geological materials using the portable radiometer.

The portable radiometer covers the visible and short infrared regions from approximately
0.4 to 2.5 microns which are coincided with Landsat TM, and the rock samples used for the study
are pyrophyllites, andesites, granite, granodiorite and - silicified sedimentary rocks which are
collected in Yangsan-Dongrae fault area.

The analysis of laboratory spectra of the rock samples provides a preliminary basis for deter-
mining the wavelength regions showing diagnostic spectral features and for discriminating
hydrothermal altered rocks from the unaltered rocks.

The measurement of spectral reflectance for the rock samples was carried out in the laboratory
which environment condition such as temperature, light sources, and humidity are constant.

The analysis of the measured data was based on correlation between the reflectance value of
the rock samples, and the follow discriptions are output of the study.

1) Pyrophyllite shows absorption at 0.83um due to the oxidation of pyrite, and absorption
at 2.22 um due to OH™.
2) The altered rocks have generally higher reflectance than the unaltered rocks.
3) The ratio measurement of pyrophyllites shows strong absorption at band 5/6 and band
6/4(in Landsat TM 5/7, 7/4).
The ratio 1/5(Landsat TM 1/5) may be useful to discriminate andesite from the granite.
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3,400° K9 Bazel ¥2A RES EHT —E3 RETAN HPAREHES AEsia

g, —ET WERKEE 27 8 XES SEY 57°, azimuth angleo] 90° 9] frfo]
B3t3lsL, Radiometer & B+ BIEHKRWH Al A azimuth angleo] 180°, HSEL:

#H HEF FYch

Hlcse] ®iFol #/MA% standard target & fiberfraxol AN L ZFEHo] ot
BaSO, & #&ffsr Aelth —HKAL T standard target-& FEL & 7| o Fol FEEES W
Bl welA standard target o 3l BB HERECH o2A ok & HEelA &
A% EES BriEe 2 31, XKEF standard target o] FEBE £ =1.00moA BORES |
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Fig. 1. Geological Map of the Area with Sample Location (Refer to the geological maps of Yangsan
(1964, Lee & Kang) and Dongrae (1968, Son & Lee et al.).

Table 1. Chemical Component of Pyrophyllite in Chunbulsan Mine
Si0, Fe,0; ALG; CaO MgO K, O Na,0 B,O; Ig;loss S.K
CHUNBULSAN 73.32 0,8 22,04 0.00 tr — — — 3.61 —_
” 48,50 0.64 45,44 0.00 tr - — — 4,94 35

Zil, REAC#EREE, TEMAER Bolv, ol 59 ML o3 AT
Sample 1. #F : FRALE, B Hoe] LEHS 30 % MEE Axsta Qo L
izt freshdt RES 21 JUcH(RILES fEEE FHL KL,
Sample 2. A : BKEY ERUEH o2 #ART Pyrite 7} wo]l &ES S doH
freshst £ES Zn Yo (RILE B EE THL BAEKWL).
Sample 3. #A : Silicified= o] sl o= BELE BRI #ae] v K@= WIKE
o] {EBAT WA SH(RILES sE LW THL WAL,
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Sample 4. BFA : L3 Sample £ RHEMNE BEFHS] 433 & fresh
ol cH(RILES REEE THL WAESKL).

Sample 5. #A : 7bA @aflo] I RES st JH(RLES fEEE T BAHK
i), ‘

Sample 6. % BKECE 1~2m AT 79 RAE #EHo] x #ES w3 ¢k
CBHRILES TFHkE MBEE).

Sample 7. &ILH : Kesolw 5m NS RAEHE&S] 53:11-54"1 S HBRILER WEE BAE).

Sample 8. RE{L#E#E ( Silicified sedimentary rock ): #&K@Eolo MRE=A A k&
6= S (RILAS EE MEARE).

Sample 9. M : JiRES BT 3 FEA F29 AR cl7Fot Ak MLES B
B LB tH(RILED BEF).

Sample 10. LMK : BA, A%, BER, AR EMST olF L A PREHA
BERES R cHEWNER BBE FIEE).

o}

it A

4. AE HRM2 FABH BHH

AR~ HRNANX Spectrumol A HEfFH#+ electronic ¢|v} vibrational processe] 2
3 XK #®{k7t 32y silicon-oxygen, aluminum-oxygen, magnesium-oxygen#EE Z
I Y= BREL o]# energy level ¢4 electronic transition® ¢F3 vibrational tr-
ansition & oby thE HES HHe HFE 28 band v} band wing 0.2  ehd vHHunt,
1980 ) &, kHES Spectradld EE RIBRR« ol I BRIGRE 9 K59 Fiedl
EAS REREFE el TES o dA d j&ﬁ%ﬂ"} WL A wA7bA] o] B,

a2y F RS B HRW BE#EmdAE Al—O0—H$ CO;™*ion BEIEM 8
A vibrational process& ¥07|7] o Fo| Z3H ﬂ&l&ﬂ’ dorte}

& A HRBY BEI & BAREE EST F A AR BEHE Fohir] 45 LAND-
SAT TMEE#H S —%S £ Channel, 5, WX EEWHS 0.45~0.524m(Ch.1), 0.52~
0.60¢#m(Ch.2), 0.63~0.69#m(Ch.3), FHE WEWHS 0.76~0.90¢m(Ch. 4), 1.55~1.75
pm(Ch.5), 2.08~2.35pm(Ch.6) & #HI vl & £FA Sample-> Fig. 29 L RHFE
< vepd e

Fig- 2614 Jvehd A Y #ok #EERS WS #F Sample & center wavelength 7h
0.83#m7¢l Ch.4 9 2.22pm# 9 Ch.64 EA7F doivte A& 2o F3 3, Ch.
46148 BikE HHE @asle]l Y& pyrite 7} BRIES S Bk Lol Aoz FHTE A
o, Ch.6949 Bkt #iA°o] OH#ES BESMS waEst 17 =Foltk

=3, SEYA] e Sample 6~109] AA TS BABES WL HE S(Sample 1~5)2
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Fig, 2. Spectral Reflectance of Rock Samples to the Spectral Channel (in laboratory).
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RELATIVE REFLECTION TO BaSO4

SAMPLE No.
Fig. 3. Reflectance Spectra of Rock Samples (in laboratory).

S REES veolx g, o) BENS EFL #k BEEMAY 98 4£KS Quartz,
alunite 3 clay mineral & @&tz 7] o ol BEVR Fe HRERY =&  RHRE
Ztw gy A Sample FA % &&A WA Sample 4 9} 5% Fig. 3o] vehd AH
A (ERAS WA (Sample 29 3)2TH RitHe] & KL 3 Fu}

E3E, Ch.69 2.2mm¥dlAq £ BELL A5 FBE SR KRR Z71 713 AA
vehdehE HEo] Fig. 29 Fig 3914 F3lo] @euslol x| giv}

Fig. 2014 Sample 69 %3 Sample 10 9] 7EMBI&E] THERLFEZ A= Ch.l~
Ch.39 EERMAA K&HE Z7F g AL o|E Sampleo] thzto] BwKES nol7] wF
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o2 Azse, 22 ZiEoletE Sample 63 790 rlE RHEEXRE s AR
EA K& 27 9 &3 470 27 dFo R #EiE o xev 535 Sample 79 #
o] e MEE EESuC KHEe] 34 Uit 2L BEERS 205 2m oy B
Bs 9o Aog AMrdck =% Sample 73 97 Ch.6A KggEke] EA Jehve A
o] tIE FEHE FAF E4e + = fEgelth

& Fgkol A% HHRRS F MY MEHS E# Ratio® + o), SEN HBEH
o] St mtsts] A Fig. 29 304 44ra &Rl st & HEHY Ratio

£ WEF #&R7F Table2 o] v},

Table 2. Normalized Band Ratios of Calculated Responses
to Laboratory Reflectance Data for HHRR Filter Bandpass

SAMPLE NO.

BAND-RATIO umy 1 2 3 4 5 6 7 8 9 10
Ch.1/4 (0.48/083) 0.87 1.8 0.99 1,21 1.03 1.16 1.11 1,13 0.65 1.06
Ch.2/4 (056/083) 1.15 1.20 1,12 1.23 1.13 1.28 1.28 1.26 0.82 1.18
Ch.3/4 (066/083) 1.17 119 1,12 1.22 1,12 1.14 1.23 1.25 0.89 1.13
Cb.1/5 (0.48/165) 0.8 115 1.15 1.37 1.21 094 082 105 078 0,93
Ch.2/5 (056/165) 1.34 142 1.40 1,60 1.51 1.36 1,09 1.49 0.67 1.16
Ch.3/5 (066/1.65) 1.35 136 1.54 1.50 1.52 1.15 1.04 1,44 0.81 1.07
Ch.6/5 (0.65/2.22) 0.57 076 0.84 0.72 0,59 1.22 1.28 1.14 1.05 1.12
Ch.6/4 (083/222) 0.48 072 0.73 0.61 0.46 1.20 1,30 1.01 122 1.17

Table 244 ebd AHY 1.65umH 2] Ch.59 2.22pm%9 Ch. 6 312 Ratio(5/6)
2 Ch. 63} 0.83m# ¢ Ch. 4 32 Ratio(6/4) o4 BABES wre A ( Sample 1~5)
o] 8% Bkst def sl @&l o]F F NS Ratio Channel o] 93]+ BEE = Zps
HHs Ba, mHE 5 o

E3}, Sample 6 3 79 %(lI#5} Sample 99 109 fEMEEE 0.48xm#e Ch. 19
Ch. 59 Ratio(1/5) ell4] BA7} Yot BEL#MKEHES Sample 8- 4% Ratio Channel
4 & b} Ao gick

5. &

%g

oAd HEWS HR By HANCZ ENT 5+ Jt A BREERS Hbss] o
Ae HEWo 4 KHs € 99 8E MiEs ok g+t

* Wil RiL, REBE —Rol 4431n Q+ #a¢ sl LANDSAT TMe| #E
Weh —H=l = filter & %EY HHRRE ®MAsle, WEhEt] —eat BREAGA 4xK
HEE Wke] A8 WE % HHS s ohed 2 HHRS Ak o]: Hunt, Goetz,
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Rowan &l o3l4 RlEd &R & —H3)

1) & AEHRA SHL e Bok BEEAS 2 SHEPHKS LANDSAT TM¢] Band
73 Band 4 HESE 2.22pmH e 0.83miEFA A Bkt Qoludtl 0.83pmirel] A
Bk Pyrited] BRibel oalA Aol Aolm, 2.22umHolA 9 Bks #FH0] OHE
T R Y HEEwE B Yo ¢ ol

@ BMEY2 BHAY FBE SRR K] Tou 2.22m¥FdA KExe #7 AR
A},

(3) + RS RatioBlEel vebut #REE v BA sample & LANDSAT TM® Band
5/73 Band 7/4 1A BT Bkt dedvd=d, o] F M Band Retiod] &) stod
B B67 HBE 20T EAT + Jom ZILES) EMEEE LANDSAT TMe|
Band 1/5°l4 ®&K7l dolvnz o] & HRY EHo HHI BEFEROZ Ut

F W &R, R T BEES Fol7l 98AdE & HRd #£HA 0.70~2.704m9¢] Band-

width B v} o Mg BHEHERC L ®sb= MR o Kafkedl 2§ HES LANDSAT TM
datas}be] #tk, Aol sl ol ek

=g, BEEwI HES BEoslr] QA ML dg SR RS AlEste 24 LANDSAT

data 248 #EWF b MES ¥d F Aok
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