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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 polarizing microscope, digital camera, and NIH Image program. This method
was applied to the granite of Pocheon-Gisanri area, which are divided three type; biotite granite (Gb),
garnet biotite granite (Ggb) and two mica granite (Gtm). In this study, measurement of wavy extinction
was proceeded Ggb in eastern part and Gb in western part based on the Pocheoneup. The result was that
Gb shows low deformation degree below D2, and Ggb represents high deformation degree above D3,
generally showing that increasing defromation degree from northwest to southeast in the studied area. It is
suggested that the fault which penetrated Ggb in 1/250,000 geological map affected the deformation degree
of Ggb.
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Fig. 1. The geological map and sampling sites of studied area. (a) geological map. NM: Nangrim Massif, PB: Pyeongan
Basin, IB: Imjingang Belt, GM: Gyeonggi Massif, OB: Okcheon Belt, YM: Youngnam Massif, KB: Kyeongsang Basin.
Gray rectangle in GM is study area. (b) The sampling localities on the simple geologic map. Gray color areas in this

map are studied granite bodies.
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Table 1. QAP Modes of the Jurassic granites in the study area

Sp.no Rock type Qz Af Pl Sp.no Rock type Qz Af Pl
i-1 Gb 38.2 37.6 24.2 2-4 Ggb 42.0 29.9 28.1
1-2 Gb 456 264 28.0 2-5 Ggb 305 326 36.9
1-4 Gb 29.3 42.6 28.1 2-7 Ggb 525 24.9 22.6
1-5 Gb 442 257 30.1 2-8 Ggb 43.6 28.7 27.7
1-6 Gb 455 26.0 28.5 2-11 Ggb 34.4 322 334
1-7 Gb 43 28.0 27.7 2-12 Ggb 45.1 28.6 26.3
1-8 Gb 51.8 20.2 28.0 2-13 Ggb 58.5 18.6 229
1-9 Gb 54.7 19.0 26.3 2-14 Ggb 42.7 29.2 28.1
1-10 Gb 31.0 48.8 20.2 2-15 Ggb 50.3 27.6 22.1
1-11 Gb 39.3 36.5 242 3-1 Gb 371 317 252
2-1 Ggb 479 235 28.6 3-2 Gb 326 415 259
2-3 Ggb 354 304 342 33 Ggb 46.5 284 25.1

Qz: quartz, Af: alkali feldspar, PI: plagioclase, Gb: biotite granite, Ggb: garnet biotite granite.
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Fig. 2. Triangular diagram of modes for the studied
granites. Abbreviations are the same as those in the
Table 1.
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Fig. 3. Photomicrograph of thin section of Gb. Center of
the photogarph shows shadowy extinction in quartz
grain. Biotite was partially altered into chlorite. Qtz:
quartz, Pl: plagioclase, Bt: biotite, Mc: microcline. Cross
polar, scale: 0.5 mm.

= =wo] WA 4 Holore
! ek, 2 Ji—r°ﬂ/‘k Hry AyAEs) H
7= ARG 2] FEeel AldEldA F
Ho] s7kekd Helelhs #YF WAFe) GgbollAe
kst

%

E

el weslE v, 7 FAERE 4
L QB AP, SR Folo], #
€8, 5UA, A3, Aol AFAs BERE
of sl #2 wAYs Y YRS HAF
dF-Me viEvglel B E4xAo] waditt 4
B2 AR g, BAolA &4 olFT Felde
FRYLage] 5 Fuisle], FRHOZ vkt WY
zl%.@ uko ﬁ;ﬂ_o_ 051—1—13]- olg__}a 21—15-]% o ].
A, sirpo|Eg} vl Hrpolee PAEDG. FoR
= Azl g =z mu HEZ = A F
o2 Yapl wdsel 3 =UMs €k 474
d2S HE B 5o AYo AR Yol AF
e 2 37]7} Imm A% o]271% hFig 4).
Gme B4 BN BEYOR PIE &7

2RO =2

o(n _li 4

9

>
oX o

o
s

rlo 4

29| °Pzﬂi/ﬂ YEEe & IAYE olfH 1 A
FollM g7 dEnE YTk o] AHe 2
&AM Mg FHe] g g olFH, 1E {uY
Eo] 23" TEYo] £ cm A7)2 Wit} 329
F2YAYOE TR Meng Sl 540
o, B9 BN Bz sjeachads
9], 2002). AFAHY HEFFA 157 SHEE(]
3 9, 1997eM e Hx 3gYe] WeR Ao

PR

Sy
Fig. 4. Photograph of thin section of Ggb. Center of the
photogarph shows an euhedral garnet grain. Grt: garnet,
Or: orthoclase, Pl: plagioclase, Bt: biotite, Mc: micro-
cline. Cross polar, scale: 0.5 mm.
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Table 2. 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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Fig. 5. The histogram of Gb samples. The number which is on the top of the each histogram is sample number and
measurement count. White bar in histogram is mode value, respectively.
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Table 3. The IWE, deformation index value of the study area
Biotite granite (Gb) Garnet biotite granite (Ggb)
Sample No. IWE (degree) Deformation index Sample No. IWE (degree) Deformation index

1-1 5 D1 2-4 45 D3
1-2 40 D3 2-5 55 D4
1-4 25 D2 2-7 55 D4
1-5 10 D1 2-8 70 D5
1-6 15 D2 2-11 70 D5
1-7 15 D2 2-12 55 D4
1-8 10 Dl 2-13 55 D4
1-9 15 D2 2-14 60 D4
1-10 45 D3 2-15 50 D4
1-11 35 D3 3-1 30 D3
2-1 55 D4 3-2 55 D4
2-3 50 D4 3-3 50 D4

Fig. 7. The contour map in the study area to be overlaid Fig. 1b. (a) IWE, (b) rock deformation degree. White dots
are sample points and black line of NNE-SSW direction is the fault reported in 1/250,000 Seoul-Namchonjeom geologic

map.
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