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Abstract: The wavy extinction of quartz can be used as a standard indicator showing the degree of rock
deformation. To determine the degree of rock deformation, the intensity of wavy extinction (IWE) of
quartz was measured using petroggraphic microscope, digital camera, and NIH image. In this study, this
method was applied to the Cheongsan porphyritic granite, Cheongsan two mica granite, and Baekrok
granite to investigate the deformation intensity of Cheongsan area. NIH Image data show a high-grade
deformation in the vicinity of the strike-slip fault (between Cheongsan granite and Baekrok granite) and
the unconformity (between Cheongsan granite and Youngdong basin). Thus, the main deformation in these
areas is most likely to be concentrated on the faults that generate Yeongdong basin and the strike slip
faults between Cheongsan granite and Baekrok granite.

Key words: Wavy extinction, IWE, NIH Image, Cheongsan granite, Baekrok granite

| —

M £ ofufe WEFAE Avde A4 dIAEe st
Tk 4

2
AX FFHeE e A WEE Fuheith o] Sibson, 1977; Nicolas, 1987; Passchier and Trouw,
23 4o Wy Agshe 283 o) wkgst 1996).

= 9He B, gekEe A6 mEt ZA A4 4 o] WML W= AR U9 FELS T
F3 #4 HYgozm ERdEdh sk e X9 ¥my HAY "% F(microkink), T2 27 (mechanical
=& B(confining pressure)d} ¥ 2% F7ANA twinning)°] FAH7|= sh, gl ol FFo] o]

*Corresponding author: Tel. 82-43-261-2731, E-mail. petrona@chungbuk.ac.kr

250



3

& (pressure solution)3}71 % k3L, Z=3t ¥ u] (deforma-
tion band), 4% 24 (recrystallization), 52~ (wavy
extinction) 5 M ZHgo] WwAYE 7lo], 2% &3
S8 HZo wg) o8] 7R PFRE HAEY
(Raymond, 1995). 3] #4-A4 HE2&9] A4 A
9 dxte AAHAN Y dP g o8] FELBE
Z HojFu)

gl T5hde Az M9 (dislocation)dl] 7]
AF Ao = ojzg A7 Z2A Ul 124 RIS}
7] wj&ol WA EThKlein and Hurlbut, 1993; Pass-
chier and Trouw, 1996; 4] - 38T, 1998). A% el
IF BYE £Ee WS e AYARE v YeA
T Hojx deHom AFEA oAl FETh(Passchier
and Trouw, 1996). wWals 292 deide] AeE
P o] X HBA ol 8T £ QUHHAY] - IWIL, 1998).

HAsdere SAFEY Yo B2 g2 3
AFE o)A WY AVE RRBASFOZ B 9]
GAEE 9, 1994). SAFZNYele SFAG,
FEAGY, AFA, dHAAGY T e dAA
iyt EEoga] weko g wigsle 2% o4k A
G5 AEE duid ok, 1994; Ee-of
oluj7d, 1996). At sddAl el ANAH (Lee, 1971;

33t 7440, 1985, B F3, 1996)7 H|

(A58 o|F, 1986).

B Apfre Mg Hr|H st Sualzle
FHZZ2 298¢ NIH Image % Scion ImageE ©])&
Blod(Rasband, 1994; Bj merud and Boyer, 1996),
B9 F5AF FRAWE)S 4ol HERE g v
HEY - BIT, 1998; YA 9, 2002)0) whEhA A
bk WES et HYTE 4ESa, o8 5

FFE 12 AYRES RYAGT. EF E A7A)
o Fuie] U¥ WHY L el thajel 22
& 1}

J.9o.

=
AEFO A SR ol9ls] PHOE B AGPEE
489 4 9ol daME ATl B3k

el X

Stz =2 A sitge] £
S8 A, 1985; A2 AT
&, 1996), 3P7FAAS B BA ARRLEFe) B
Axlo] JATFHEE 9, 1994), FH FAY, Fo)

Vol. 11, No. 3-4, 2002

Noje) WE2 PEE ol8%

Airepielel wael Aksl 251

59%, 2HVS 53 2e OH AQ Fa7} A
stz Qo] Altlel B BB WP ek UF Y
Feg dsked P Adole 4@

3 A3 1986), ANEE A
1986)ll thE-Eo] 7]AlEe U
9], 1978)3 R2=ZFEE 9, 1977 45 71AH
o} 213, 1:250,000 NAEZ (] £, 1996)7 <5
SEZEAS 9, 1996915 & el QlvkFig. 1).
AFA G el @il HRse FAAYS ERoR
W 2517 0k} 23S (sinistral strike-slip fault) 2.2
A low, $&3 9 Weko2e HASE
33 e, o BAE BebrEas Baskidel &
Aol FHAAE RS wol B Alole] HEAAE Lo}
Wrle PEchrkEsier 285, 1997). &AM Al

gelge] H3eke BUL FHS Nop] IEBE
s RRgBAlt. FusIeel dFe ool Al

-

o

]

ugoez IHA Ao, BAbA HdE ARy

$Ro K-ArE-& 164 Ma(Lee, 1971), Rb-Sr 2o
2 256 Ma(F5-3at 2434, 1985), 216 £ 21 Ma(B %
7 F5gh 199622 s E7] S7¢A Y Fef
Z7MA) sl vheRd T wlee] gl X3}
183 gl 524 aERR EXde 3o 3
9] HAE Aol e el 2% HEEAR
AT YA E, 1998) % S2(EF

ez AN #EF Ay T W
2 FHEE g Eo] Wol XTH s

o _Iloll

L 7 op

o]

ot

=
n
23

mQ\JT}LFWEFLIFIFL‘,JZF
o

£

>

e

oy

L

)

o

©,

(o3

-

4

N oX

ojy P
jint)

= u

%0
rr
T
o

i
Moo
S
>
o
1z

of I
>
=
Dy dd
i
rlo

rr ij|q,
S
o oft o
o
fr

o o

9
4u X

w k2

O

14
v
Of oX, o (I
O OE ;d [‘.‘_,
2
22

2
&% ofi ox ©
ok
i)
2,

b
Ko

o o
B Ju
T,

3

ofh

ox,

[0

4
jo
£
™ ok,

4
fe
8
L
N
=~
32
Py
)
=
ot
K
ok
)
ol
T"’
—_
\O
[+
&
en)

oF
Rl
o
o0
N
e
a2
:ﬂ
e
=2
=
2
lo
fu
2
2
o



252 e -

LEGEND

D Porphyry and granite:
E Yeongdong Group

m Baekrok granite

Cheongsan iwo-mica granie
E Cneongsan porenviic gronte
B Pyeongan Supergroup
@ Chosun Supergroup

'A Ogeheon Supergroup

Amphipolite
~ P) foutt

Fig. 1. The geologic map of study area. Identification; NM: Nangrim Massif, PB: Pyeongan Basin, IB: Imjingang Belt, GM:
Gyeonggi Massif, OB: Okcheon Belt, YM: Yeongnam Massif, KB: Kyeongsang Basin. Gray rectangle in the Korean map is

study area.
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Fig. 2. The sampling localities on the simple geologic map of Cheongsan study area. Identification; B: Baekrok granite,
C: Cheongsan porphyritic granite, Ct: Cheongsan two-mica granite, M: Metasandstone, and Bd: Quartz porphyry. Gray color

area in this map is Cheongsan granite body.
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Table 1. Classification of rock deformation by IWE
value range (Cheong et al., 2002).

Degree of deformation (D)
IWE
Deformation zone Index
0-10 Lowest (or Non) D1
15-25 Low D2
30-45 Medium D3
50-65 High D4
70-85 Highest D5
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Table 2. The IWE, deformation index, average, median, and mode value of Cheongsan area samples.

Sample No. IWE (degree) Deformation index Sample No. IWE (degree) Deformation index
Ct101 20 D2 M201 20 D2
Ct102 20 D2 Bd202 40 D3
C103 5 DI B203 45 D3
C104 5 DI B204 40 D3
Cl106 10 D1 B20S 50 D4
C107 15 D2 B207 25 D2
C108 25 D2 B211 25 D2
C109 55 D4 Bd212 5 D1
C110 50 D4 C213 50 D4
Ci12 50 D4 C214 45 D3
Cl113 70 D5 Ct215 55 D4
Cl14 60 D4 ce216 60 D4
Cl15 60 D4 c217 55 D4
Cli6 55 D4 M218 45 D3
MI117 70 D5 B219 50 D4
B118 50 D4 C220 70 D5

Fig. 3. IWE data distribution based on rock type. (a) granite (b) granite + metasandstone (c) granite + metasandstone + quartz

porphyry.
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Fig. 4. The histogram of two thin sections in the same sample. (a) granite(Ct102), (b) granite(Ct260), (c) metasand-
stone(M218), (d) quartz porphyry(Bd202). Sample number; refer to Fig. 2.
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Fig. 6. Contour map of rock deformation index in Cheongsan area to be overlaid Fig. 3. (a) granite, (b)
granite + metasandstone.
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