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Abstract

A study was made on the feature extraction for non-metallic ore deposits and their re-
lated geologv using the Remote Sensing and Airborne Radiometric data. The area chosen
is around the Haenam area. where dickite and Quarzite mines are distributed in. The geol-
ogy of the area consists mainly of Cretaceous volcanics and PreCambrian metamorphic.

The methods applied are study on the reflectance characteristics of minerals and rocks
sampled in the study area, and the feature extraction of histogram normalized images for
Landsat TM and Airborne Radiometric data, and finally evaluation of applicability of

some useful pattern recognition techniques for regional lithological mapping.

As a result, reflectances of non-metallic minerals are much higher than rock samples
in the area. However, low grade dickites are slightly higher than rock samples, probably
due to their greyish colour and also their textural features which may scatter the reflec-
tance and may be capable of capturing much hychory! ions. The reflectances of rock sam-
ples may depend on the degree of whiteness of samples. The outcrops or mine dumps in
the study area were most effectively extracted on the histogram normalized image of TM
Band 1, 2 and 3, due to their high reflectivity. The Masking technique using the above
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bands may be the most effective and the natural colour composite may provide some suc-
cess as well.

The colour composite image of PCA may also be effective in extracting geological fea-
tures, and airborne radiometric data may be useful to some degree as an complementary
tool.
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YAGAAEA A3 A WA FEALSGAE AxAY Ade] AL =57 & vepy
e AGelM 2 #F8440) A dFH gt A A Y] Fstn A o] YAF A
o9 AFZH HELLE 2 97} =Ech(Karnblan and Cipra, 1983;Segal, 1983). A& &
guzte A He] HEF Helw AMe]l U= Q7] Wi F4Eo] AAFxAA #A
Hol AAHAY EFAAR FAH] e HE ALstd(Ed 9 1990), o]F HelA
AAGA AT G2 o] GALE T, 40}7} J,}ng.,.]ﬁ} A Q9] Al&3 A7} FhesleR AL
o AZo] oA BHAL mAAHA ] A HLAo] F AR B dF9 o} U
A

£ a7E Y WARARE olbehed NFSREA % o) wAR FA9AA 5
AFELE A% 477 A=Edck dAAELS 7 1/50,000 HFEEAgoz, e o
AAHe) FE R dHAEA Y 3RS FA-EA5tw, Landsat TMALE S} 339
AFe AR E A EA ] 2A AP Dt 4 B=EF ol WEw|H disteq JAREA
slo] 7)1E #g At HY3) wjzdy 2 wFEELY A4S FEsx, Ggoz o
T FAHE A% AETE AN oJF AEdd W FAELEHE HEsd HFEFE
3 o]e #AS 117211 B4 328 ¥+ devk A 97 A=A

2. AFXY XEHR

€ A7 dAAEL AdES FAHALE § 1/50,000 sid=Fe G 387 26 AFEH=
Xgoezg xgFFE A= N34° 30'~34" 407, E126° 30" ~126° 45’ 2] W g]d &3l 2] Ho|t}
(Fig. 1 #&=).

E 9L dAzE 49 AYPE o]F2 oy BF FHoA e dFAL sk
Aok Fdho A EAoE FAAY (5 AAE olFH, sl 247 2} £
od3o 2 mudfaltz} & wtd e gjct

HFdd e AP g 4 FTATTORBEIFEHE, 1929)0] A= Ao, 2 F oA
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Fig. 1. Geological setting of the Haenam Area.
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CERE FIRSIE oY

B AQe) Fae FH5(1975), T34 2(1986), o|4S (1985), THG $1(1990), Al
e - uhER(1990), S - BEH(1990), A €1(1989) 5 WL AATo] o8 A7
Atk & Aol A2HE BAFEE F4 R ¥4 Toz, FH4L Ayuaolr) 4seS
AN AAHE GAe Webr] AABRAIFA F7) BAGFY BLF A ot =
9E A7l HAVEe] HAY A5 Aol A Aoz HaAHw ok

3. Xy HE - AN AHEY EY
3-1. MM RS £F
A o] BEHE 4 R FEARY EFELE FolrT] 5t fEAA RS A3
stgich EF2HEY AL 37 A3 AT Ase FHFEL FAFH 1y Eev, 2

o) e, AR AL Solch HE R WA N AL o)F ujFE P43} 2EDY
Eeid 2ok f8vbete 8 TRAALH, $ 24 AN A2 Table 1] ehict

Table 1. Characteristics of rock samples in the Haenam Area

Sample No. 4% 2 94 5 3

1 FA(§-F34h ¥4 DickiteFEE N fFHMelny wmd sz
A g &}

2 FA(EF334) AEFH dickiteFERZ ML F3oin] wwA chdsia
X 9 &}

3 W4 (BG34) 433 nEY dickiteFE2 Alluminag FFsta AL
348 dd.

4 w4 AES AP A3

5 AHE AY EEEel 9 2FY 2YEFEZ oFEE kaolin-
ite® A

6 I1YE AR 49} T

7 gl ] 9594 258 79, §713 A7)e)d, Padezn

(A AF) 70%2] K-Feldspar® FA=w, 18] A4, Biotite pla-

gioclase 50| &

8 tuff Freld M7leld, st vgldA 2 7AA FAEL,

(g FFZIN) AYE gzt F43tsta glch

9 Ed g R A -5 =g s Hdg, A, A T A9
FTHO2 Ffata, N2 23 YA 4] gL

10 shale A dg A2l E 3s}v, shaled} sandstoned) FT 2o 2
-8 2H-8-& o} brittled}c).

11 sand =94 3w wa)

12 clay }E AYe
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3-2. 9N - BEARY BBUAISY 5

FE D FAARS EFPAE 54 2HE7) S5t o]4F FFRAPE BEFHA
fAFA0 Be3z 9l HHRR(Hand Held Reflection Radiometer)olt}h. $4& 4% A&
ZF8]&= ¢F 0.25~1cm i7]i sbaizled 12cmx32cm 278} AL vpEA AR mEA AHESL
o ZHlstgeh o5& e x2St F7] HAHA BaSO, AART IS o] g-3tof ojell i3}
Z A E 9 ‘J“HZ‘] QA walgg 2AGSt AL 2RSS FAHY 24FA AT
Z Landsat TM9] 7z} W= =ad g3 72& 67 1}]‘&(%"“‘:“ Band 62 A]¢])ell &)
A3t

Table 2& 2% FE - st RS FFbAgoln, Fig. 2& 349 & 2 ¢ =S
ERubabgg =A% 2¥old, o3 2 5Ae] dSS ¥4 o+ o

Table 2. Reflectances of samples from Haenam

Sample TM Channels
Remarks

No. 1 2 3 14 5 6
1 .29 31 .35 .39 .32 32 Dickite(high : Bugok Mine)
2 .24 .23 .23 21 17 17 Dickite(low : Bugok Mine)
3 28 31 .37 .39 27 .27 Dickite(high : BG34)
4 .22 .23 .24 .23 .21 .21 Dickite(low)
5 .58 .61 .64 .71 .78 .78 Kaolinite
6 .57 .60 .63 .70 .75 .75 Kaolinite
7 .20 .25 29 31 35 35 Acidic~Granite
8 22 24 .25 .25 24 .25 Tuff breccia
9 23 .25 26 .26 .29 .29 Granite

10 .08 .09 .10 11 .15 .15 Black shale

11 .19 .28 33 .39 b2 .52 Sand(midium)

12 .15 .20 .25 31 43 43 Soil(clay)

FAFA, 2, 3, e 2 £x0 =2} 27HAZ FEH AW ZFEA 1, 34 AEE
L AE & wbee vshie W= 5 9 7oA F5840) Jehta ik AFHQA 2, 4
t oumA 3 A vehin We 5 9 7oA Ao vy el ey
T ek BB o5 FFYAL FAVNC A7 Aoz QS oA o)d W 1AFE AR
(5, 68)E o NG AR F /PP ¥ WAHE(60% °)4H) & vehled, ole HEd - o
VA (1991) 8] S4Bl vl& F47)E Fhste AFHo] WA dELE WE 5 Y T4
A F5d4e] vehdA e Ao AZuch FAGFE ARG, Y <t 28

—-109—



6 Journal of the Korean Society of Remote Sensing, Vol. 8, No. 2, 1992

1 1
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Fig. 2. Spectral reflectance curves of samples from Haenam.

NG £OR gobAw glon o5 FRH BAL vhehbd 21 ok owk o F W)
Age WARS we} FHAHAE Aoz Az},

29l AL A S R WAEE ez Aew 2 B4 =2 A 9
o AE 11 % 125 Azgee] 94 2 @ w4 0549 HES T ARr} W= 1o
Ae e R whabg e Bolvh FES) o} 8% AR WA dehdd AR faE 718
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2 Z7hsit} WE selA] Frhge] FdHeR AAH mAe A4 o 50% )4 WAES
Jehdt} o]F Algo} WE WA 244 AEEL A Az Fddoh olF 2A R
e 7S B lo4 3@ F5440] FAFHEH, ol Fed 3 Ao Azdn

zao HEo) A$E dAZ 23 vFEFAFA TEHE A9 o] AE¥E A
sgto s Az 5 ARAYA s}y AgAd, 2FH T ESe AR @
At 57 folstch AF9 FAFE o= AE FEIAh 2 WE 1A FHF=
FrR4e] A€ET A2 R HEAL FF FFAe] dom, ofF FAd o <153
287} 7bss shck WM 5 B TdME og WAL s g HEe AUHLE
FAe ule) & FHAEAE RgFT o

aelz, o]F W=Zo Hid ulE Fig. 2(c, ol Webisich FEARS A 2 B=v]
ol 2 AlolE Rolx A Fout, AR AF RAst sl Ate £E7 2 Rl4,
R15614 @& zt& Beolu Ex7h 2 wlelAE wigte] 423 A vehtz o

4. ANYEA2

A7z AEe BA A2 Landsat TM 285 AAARALL dAste 82 47] 4
8ted 1/25,000%) 8 Zo]] 4] GCP(Ground Control Point) 2071 A4 3} JAARE AR
Aol BA Aujdstgdt. o) AMMdY AES} FITARS 2B B olF WE I o5
o) wzwle gid slaxas FFHT AxAstd, 449 AR WIFSEF R FHA
Ad B Rt 1 F449) Ao wet EAsArh Landsat MSS& TMALESE #A
shl 2 sjarEe] TMel ul3) Rolx22 £ AT AGA Rt

2 2y g3geried 3 (1991)7F MLd ERIMSH7I A8 222 Aitst
zzage QRE FAsd Asigoh oy JAEaY gde TREE FF7] A &
Do 01%4 FFgo 2 FrirTo g AxAe sdd

4-1. Landsat TM 2 &I UUAISAIE
T™ bz YNE 67, W] 30700 tals, FdAsAE G4 YNE 4759 Ve

124 dal AR B4 BG4 ° AAFE 5o AASAT BAsh 2§44
o) R=el uheh Table 30 3chEate] vhehh ek
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Table 3. Degreess of geological correlation of Chs and Ch. ratios
(Qualitative Analysis)

™ FEYASAE
Good R21, R31, B, B2, B3 T, K, K/Th
Moderate R12, R13, R23, R27, R35, R47, R51, U, Th, K/T, K/U, Th/K
R52, R53, R71, R72, R73, B4, B5, B7
R14, R15, R17, R24, R25, R34, R37, U/Th, Th/T, Th/U, U/T,

Poor R45, R32, R41, R42, R43, R54, R74, T/Th, T/U, U/k
R57, R75 '

HlEE3d k¥ ‘412] AFAe] TM A BEo] HA & S-S BoF3 glo} 54
o] diulel ofsf EiFskE WE 1, 27 JH} EEA FEHAAL e I ool WE
3o]ek(Fig. 3). EE%} 015«1 AZg=e A8 1 5459 E/7F o &oldtch =1 ¥
o A% FAht w2 wdEhes, g, FALEE, dudsH, 2R =5AR9
We A 53 Az v (bare soil) Fo] o)F “L‘:'ﬂw FE RS Hloes 3
Ar 5o v EEEHI ok W= 38 x| 54| WME 1, 2R Bx =
A dew WE 4= PP F2AL ALsA etz AL FAxFe A
2 A 3 FEFR, S € BHA, A FEFAE o)E9 B @d whakg
g3 o= AxE FHFHL Uk WE 5, TdAdE FAEFE A 53} EE] Ha gl o
AZ 3 BAREEAS Bols A FEL HEY A7t F71EFF 2 A SA ] A
Aoz Zadty den, 53 Ad dHFAL W= TANe A dehtA] @3 o o
of e YAe W= Agrt FAESE HA FHEAAY eSS EelFHe 1 54
ol ZHA glen, £ WE 5 7oA Z3A dehtn Sl ol AlES whAbE 543
FAA debda Qe stk & AR B BEJL F4EFLFE 2 RS F
Zhsht WE 5, TAA 43 Zasta glen old whal AR F sand9} soild WETL
F7hEeS 2 e AYAes S8y WE 5, T A 3 FUHE RFa 9o

olF @A FAEF H ol FAR FAL MR oA e AAF At 9
s alg AzHE Table 4o e ek

Wewle] A G YA g T2 A ¥ EES FY F At A
FPelol g AAEA 59 7Hede 2w o HENE AYsae YW= 9
AAE 7t Hep asAelzt Aok ey F4xFe Feo] HAR ofgen WEw F
A7 & A S Afde 257 3A veht Sgae) SN B0 FEskA 4
o] AL 89 LR FAH A7 A PuHE FFE RAFc AL UAsst A
FAANA AT A FAolHo= Ay LHAE ol I vNEE A HA A
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Table 4. Results of field check for the anemalies picked up on the image

Anomaly No. Location Field Checking
Al Kangjin, Doam-myeon, Nongso Deokyong Quartz Mine
A2 Kangjin, Doam-myeon, Seokmun-ri Seokmun w 1
A3 Kangjin, Doam-myeon, Seokmun-ri Seokmun ” 2
A4 Kangjin, Doam-myeon, Limchon-ni Quartz Mine
A5 Haenam, Gyegok-myeo, Tojung-ri Haenam Dickite Mine
P1 Kangjin, Doam-myeon, Suyong-ri Soil quarry
P2 Kangjin, Doam-myeon, Seokmun-ri Dongil Lemicon Co.
P3 Kangjin, Doam-myeon, Jisuk—ni Slate roofs of Cattle Shed Pasture
P4 Kangjin, Kangjin-up, Songjun-ni Vinil house tops
P5 Kangjin, Dogok-myeon, Sungjin-ni Green tea cultivating field
P6 East of Haenam Haenam Athletic ground
P7 Haenam Downtown Town facilities
P8 Southwest of Haenam Rice field mixed with rice stubble
) & sandy soll & salt field
P9 Kangjin, Kangjin—up, Hangchon-ni Slate roofs of Plant

gobel EHRhE

AEoe o9 H¥R §

HogFa glch

FRAFANES B AF
Az &

AL 278 HE 27 Aok sl
of o] AAHegE AFHeolr)e HAYF, T
ojm, &3] Akl itz e AAE
ety Eow e, LT EEAF AAS 3G
ATEE FRER U ol
Afrehe A9 ERE

Medubel So] FY AME

el de] "t FERIF I
< o2 Y 3 AFA
Aoz, F3o) A3 o
S 0 S U B 2

oi:
Lo

spzubaAbs Rl 2o A= Total, KM} 713 °§1%}E}(Flg. 4). S AH wetrg A
qubelst Mg A Egte] 71 wA el 9low, thfl2E AR ARSI AR
go}7] Ar7jarETeln, $AEE ojhitt vA Jeptx gk zEja A FAbe] wielst L

Sl Agtue)olrle] Ageladel sbg WA vt ek $2h

 EF xR

Menlo) o3 G4 K/Thrt A2 xAHo2 o3
o] ¥A, Agnalolsdol A vehe P4 HeiFm ok

H]7} Totali =9} v]==3%} oFA}e B oF3 gt}
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(a) Band 1 (b) Band 2

(¢) Band 3 (d) Colour composite

Fig. 3. Histogram normalized images of Haenam TM bands and

Pseudonatural colour composite(B1, 2, 3)
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() K

(¢) K/Th ' (d) Colour composite

Fig. 4. Histogram normalized images of Haenam Radiometric bands
and Colour composite(B1, 2, 3)

Bl suerlaged b

) 011%

Fig. 5. Band 1 overlayed by masking files, Band 2(high 0.11% and 0.04%),
and Band 3(high 0.11% and 0.03%).
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4-2. Masking 7|¢jol| 2|8t H|ZLHEN SM5E

718k uhe} o) TM A& % Band 1, 2 2 3o] n|Z&34be] 3
ol 3/ W= 2 7 FAEF FEE AxAh F, oddS 2 =F AdEe 1
22 o] FAETES Ho| &= g3 gle], oo s ERIMS#H 7)Aol 9li= masking
WS o] g3t vFEFY EAFES Al et Btk

P T 222 93} threshold AAL WA AAAzAA s|AETS 32 0.1%
2 Sgstde 0o A atolus] g8 B AR AL ofdl s A 0.11% ol
35 HIY A9 Lo BALEE 7|FoR sl o] T mEr} veld $ e FHA
9 ez AAste] Rotrh =, thresholdzb-g WE 264 Abwl 0.11%9F 0.04% o3t =,
e 38 011%9} 0.039% o]s2 BeFshed 1 o)A+e] ¥& e 2552 AYeoiah, aug
Je zke 002 Aejste] zHzhe] masking filed WETh FYo T @I W= 1o 7zt
KLASS °ll 3 masking YL =Mo2 wWe 3o 9 masking FUL HMoz sled 4
Z33 A3}E Fig. 59 ek

B A A3, 345 2 ARESAE Rele AEel ddsuis =% Adwe A
oA @o] vbebpa qlr}d Thresholdd 0.11% ©)8l& 84L& A$E 0.03%~004%=2 314
< it EREFAVL o o, Ao vepd X2 olF EFrL HE 1 H 20 £
FE e 304 EFFA @ bare soile] 3 @} wWiEeldh. FHFL A AT
Rr} e #A2S Holnf ttd YR= G ERIF oL S A vpg ¥29 ndst

S 5 o] mpaA aeld 91 AAHS FgwTo} BRAL ok 1w = ¥
2ol al% FABAE BEFG D AFRY 59 =TT she] Ha3AR Fig.
5.00% 29 g SR g FALERe] ¥4 tehtz o ok AzE W4

e mlm

& :%z WA sRgele, Al A e et e 3372
o AVEAY WA £EF o2 ARk =G, £3 Ad FHA A
Te A AAES} & Rt Babsh A4 3WE Fobdl 2, mE e FAY
MAel Agle A W] ohdsh AZAMLH(92. L 8F B2 A B4 53E
A AR BRE S e A ALVHE AR HAE FUL F e A
W, 2 oo FArF oo Fahe & MAEE Mok Fe VAFA s T
o} & Aol

LA
o 4 XL
i

—z

—116—



Extraction of Non-metallic Ore Deposits— Park et al. 13

5. CtHETEY
5-1. A2F MY

ARFARE AP 24 A4l o] 1% 4% FA F9 sholth TMS A%

=ulel o 367) ARE, FTPAFARE WS Y YEu] 5 167 ARS
Siiel ARFOR st BAL Ve AL ARz HEHRA BAle] s B
. Wb ART SahE YA Fhuye FANCED oo sbA wyol Aoy o
Zd (199000l % R A whhel Y WTEAATH FAALYY WAL F5T A
o2 HAHe), B AFAME o] HALY wgel 3 TM A2 IS AT T
AEE F2 ARk olo] o3 AR F2FE Table 59 2ok

Table 5. Selected variable sets for multivariate data analysis

Data Variables selected
™ B2, B3, B4, R24, R13, R32, R14
Liaral 2 S - K, K/T, U/K, U, U/T, Th, Th/T

5-2. Y& (PCA)EN

ARE ARTl W TMAE EAZAF & PCL 2 2 3¢ 3223 AFste g 4
A7z A E 3o Fig. 6(a)ell vYetlidlen, o|59 F44 ZsE Table 6(a)sl] eh A
. AR &5l PCL, 2 % 30] HAe] 97.9% o]4ke] BAMS Holx glow, o] F
AR 3ol dsl HF33te Fig. 6(b)ell vYefigdrt. PClol A 342 =g X3l A
AHez A Jepdoezy oi EEFH3 9o, £3F PC2& PCla fAsA EEHL
att 22y PClel A F4xF7b Folo] BRI ek AFiolA AAAHQ] 7+
e ade) AEYHA EFAA} fFASEE, FA AFAHEC] A vt FEEHAA T Q)
th 5ol3t 7L E AF¥xs 9= 1, 2 ¥ 3§ S A9 FEEG o F3IA 4
Aolv B, 4 59 5L gz tiduse] gols 3t

1}o}7}, Table 6(a)el A PCl, 2 ¥ 32} Eigenvectorgta WHa7+e) AYPFTs 4] (1)E A Y
+4A]Y Landsat TM #&el HE¥ A ol fA} AAE HoAgF3 glo] gAY 2R
of g &&Ael ot Ak 53] Aoz vehd AL HAEAYE Wel g gt

fr=d AdA FRAL dgH 2.
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A B = 0.05836B: + 0.03353B; — 0.00631B, + 0.00833R: — 0.000116Ry;
— 0.00007 x Rs; + 0.00750R., — 3.5430

= (G = 0.03928B; + 0.02878B; + 0.02252B, — 0.00675R., ~ 0.01001R; 1)
— 0.00302R;: — 0.00684R; — 1.4111

] R = —0.01426B; + 0.00993B; + 0.01267B; + 0.00098R. — 0.00293R ;;
+0.02286R3; + 0.00034R s — 2.6343 J

FAbs At Rel dEd FAEEAN A3} FAAEE Table 6(b)ol vYethisleon, FA4E
of W3 d|aEH Aatste] 4 QAAERAZE st Fig. 6(c)ol et ok EA AR
g3l PC3e AANEAS 19%E H3lx lov FAE 29 vsta 92| diu]el A
B w2 ARAE S22 AT, Al BAlghe] weov A AL el e
PC5E H3lH o]&& AF T3t Fig. 6(d) o} Yt et o]59 AFgellA EFo] 743
AL wiEsha gl A& ] LAANLE ety ok BEF A9 A A 3
3 4F7t ojst vIRT YRS BHAFZ ot o] 98 AAH BEAL v EEFHT Ao

6. 8 &

£ dFelAe Landsat TM 2 39S AE 258 vF53A3 ol FAbd #3F
FARNAEA FE5& 4T A7 A=A AAAGLS A5 FAE & F 1/50,
000 17] =Z-o sfiggich

A7y e gl de] FE - A Eukag SAE dFEAsla, Landsat TME] 7|
AN FPWE 2w o]F WEThe vt e l2rad A st 47 G EA Y
s HUs Ao, = utAF PP dhdsFeA g g7 vSS53d UA
ARAHEA §&& A=t

—118—



Extraction of Non-metallic Ore Deposits —Park et al. 15

(a) (b)
PCA results of Haenam TM

(c) (d)

PCA results of Haenam Radiometric

Fig. 6. PCA Results of Haenam TM and Radiometric.
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Table 6. Statistics of PCA Analysics on Haenam TM and Radiometric

(a) ™™
Variable B2 B3 B4 R24 R13 R32 R14
Mean 33.262 39.527 46.849 43.850 115.278 106.326 46.439
S.D. 9.750 13.898 18.072 59.269 43.070 41.762 59.614
C B2 1.000 951 723 —.598 —.841 —.382 —.628
O M | B3 : .951 1.000 813 —.658 —.918 —.121 —~ 694
R A | B4 723 .813 1.000 —.840 —.892 —.056 —.864
R T | R24 —.598 —.658 —.840 1.000 .860 .309 .998
R | R13 —.841 —.918 —.892 860 1.000 152 887
I R32 —.382 —.121 ~.056 .309 .152 1.000 277
X | Rl4 —.628 —~.694 —.864 .998 887 277 1.000
PC1 PC2 PC3 PC4 PC5 PC6 PC7
Eigenvalue 5.129 1.029 .698 116 025 .004 .000
Percrnt. 73.266 14.704 9.971 1.6561 .355 .053 .000
CUM. PERC. 73.266 87.969 97.941- 99.591 99.946 99.999 100.000
E B2 .383 —.139 .569 .022 224 —.647 .203
I v | B3 -400 138 466 —.170 317 655 —.213
G E | B4 .407 .229 —.114 .863 —.137 074 .000
E C | R24 ~.400 058 494 .198 —.322 —.127 —.659
N T | R13 —.431 —.126 —.050 .360 813 —.001 —.076
0 | R32 —.126 .943 —.003 ~.149 153 —.208 077
R | Rl14 —:408 .020 447 .189 —.205 .298 .683

(b) Radiomertric

Variable K K/T U/K U u/T Th Th/T
Mean 100.813 82.790 16.444 111.201 82.222 126.930 63.063
S. D. 34.585 22.376 10.567 29.291 22.833 25.310 17.603
C K - 1.000 .882 —.785 —.026 —.584 257 —.538
O M | K/T .882 1.000 —.876 —.290 —.604 —.076 —.583
R A | UK —.785 0.876 1.000 431 .804 —.055 469
R T |U —.026 —.290 431 1.000 711 334 —.036
R u/T -—.584 © —.604 .804 711 1.000 —.143 .209
I Th .257 —.076 —.055 .334 —.143 1.000 496
X | Th/T —.538 —.583 469 —.036 .209 496 1.000
PC1 PC2 PC3 PC4 PCs PC6 PC7
Eigenvalue 3.760 1.467 1.381 244 120 .017 011
Percent. 53.714 20.962 19.726 3.484 1.716 .240 .168
CUM. PERC. 53.714 74.676 94.401 97.885 99.602 99.842 100.000
E K 443 .262 .298 .088 523 477 —.370
I v K/T 481 .000 .166 596 102 —.442 424
G E U/K —.491 —.084 .046 —.078 .802 —.202 .245
E C U —.240 .275 .692 —.085 —.240 .296 .486
N T u/T —.426 —.122 406 512 —.122 —.195 -.570
O | Th —.024 818 —.202 —.211 -.017 —.500 —.186
R | Th/T —.305 .406 —.488 563 —.011 .400 .165
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