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Fig. 1. The geological map of the study area(Kim, 1977; Kim, 1978). In the structural sketch map C, the solid
thrust line, which divides the JU(Jivangri Unit) and HU(Habgeumri Unit), was defined by Kang et al (1993). The
dashed thrust line, which devides BU(Boeun Unit) and IU(Iwharyeong Unit) was defined by Cluzel(1991).
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Table 1. Mineral Parageneses for metabasites and meta-
pelites which had undergone thermal metamorphism due
to the intrusion of the Boeun and the Ogcheon granites.

Mineral BZ AZ SZ

Sillimanite
Andalusite
Biotite
MPO | Muscovite
Staurolite
Garnet
Quartz

Mineral TAG AM UA

Clinopyroxene
Amphibole
Plagioclase
Epidote

Act-Hb, Hb, Ts"Hb{  Hb, Ts-Hb Hh

MBB

MPO, metapelites metamorphosed due to the Ogcheon
granite; MBB, metabasites metamorphosed due to the
Boeun granite. SZ, the sillimanite zone; AZ, the an-
dalusite zone; BZ, the biotite zone; UA, the upper am-
phibolite facies; AM, the amphibolite facies; TAG. the
transition between amphibolite and greenschist facies;
Act, actinolitic; Hb, hornblende; Ts, Tschermakitic.
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Fig. 2. The metamorphic map of metapelites around the ogcheon granite. Thin solid line represents a road. Sill,
Sillimanite; And, Andalusite; Gt, Garnet; St, Staurolite Bt, Biotite; Mu, Muscovite; Chl, Chlorite; Qz, Quartz. Same

abbreviations in table 1 are used.
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Fig. 3. The microphotos of metapelites around the Ogcheon granite. A) the overgrowth of randomly oriented sil-
limanite and andalusite, B) the overgrowth of garnet, C) the overgrowth of randomly oriented staurolite over the
matrix minerals including biotite and D) micropoto of well developed schistocity defined by biotite and muscovite.

Same abbreviations in Fig. 2 are used.
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Fig. 4. The metamorphic map of metabasites around the Boeun granite. Thin solid line represents a road. Cpx, Cli-
nopyroxene; Amp, Amphibole; Pl, Plagioclase; Ep, Epidote; Chl, Chlorite. Same abbreviations in table 1 are used.
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Fig. 5. The microphotos of metabasites around the
Boeun granite. A) microphoto of metabasites from the
transition between amphibolite and greenschist facies,
B) microphoto of metabasites from the amphibolite fa-
cies and C) the microphoto of metabasites from the
upper amphibolite facies. Same abbreviations in Fig. 4
are used.
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Table 2. P-T conditions of metabasites and metapelites from the study area.

Garnet Biotite Plagioclase Muscovite P(kbar) T(°C)
Sample No.
XAlm XPrp XGrs XSpe XM;( XFc XAl XAn XAb XA! XK XNB
3277 0.737 0.072 0.042 0.149 0.302 0483 0.176 0.244 0.754 0.934 0.848 0.152 2.8+0.8 525+2.5
0.737 0.072 0.042 0.149 0.319 0495 0.158 0.244 0.754 0.934 0.848 0.152 2.9+0.8 527%17
0.742 0.075 0.033 0.151 0400 0535 0.132 0.244 0.754 0.934 0.848 0.152 2.8%£0.4 57010
0.751 0.065 0.034 0.149 0.309 0.515 0.146 0.244 0.754 0.934 0.848 0.152 2.1+0.3 515+0.5
Si in Amp Xan InK P(kbar) T(°C)
3333
Amp429-P1430 7.125 0.54 0.65 3 720
Amp438-P1437 7.109 0.53 0.61 3 727
3334
Amp447-P1448 7.198 0.65 0.96 3 670
Amp539-P1541 7.052 0.63 0.71 3 710

Xam=Fe/(Fe+Ca+Mg+Mn); Xg=Ca/(Fe+Ca+Mg+Mn); Xp,=Mg/(Fe+Ca+Mg+Mn); Xs,.=Mn/(Fe+Ca+Mg+Mn); Xy,
=Mg/(Fe+Mg); Xi.=Fe/(Fe+Mg); Xa=Alw/(Al+Mg+Fe+Mn+Ti); X4=Na/(Na+Ca+K); Xs=Ca/(Na+Ca+K); Xy,=
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Fig. 6. The amphibole compositions of metabasites
plotted in Leake's diagram (Leake, 1978). 1, Tre-
molite; 2, Tremolitic Hornblende; 3, Actinolite; 4, Ac-
tinolitic Hornblende; 5, Ferro Actinolite: 6, Ferro Ac-
tinolitic Hornblende; 7, Magnesio Hornblende; 8, Fer-
ro Hornblende; 9, Tschermakitic Hornblende; 10, Fer-
ro Tschermakitic Hornblende; 11, Tschermakite; 12,
Ferro Tschermakite. R, relict. Same abbreviations in
table 1 are used.

off sidshd B3Pkt AAIR-2RE thEk 500 m
ozl wWAIdrIAdel 33333 3334 W] APA s}
ZHd A 2] A& Blundy$} Holland(1990) #]-2-A] |
A gA1A AdbE x2S 698+28Colch(E 2).

Fig. 7. The microphotos of Back Scattered Image
(BSD. A) In the metabasites from the transition
between amphibolite and greenschist facties, ac-
tinolitic hornblende (Act-Hb) and hornblende (Hb)
are interlayered each other indicating coexistence of
two amphiboles and actinolite (Act) occurs as relict.
B) In the upper amphibolite facies metabasites, ac-
tinolite and Al rich hornblende (Al-Hb) occur as rel-
icts within hornblende. C) In the metabasites from
the amphibolite facies, andesine (Ads) and labradorite
(Lab) coexist and oligoclase (Olg) occurs as relict.
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Fig. 8. Thermal evolution in the contact aurolies of the Boeun and Ogcheon granites, calculated using the CONTACT2
program T, side, and r represent the intrusion temperature, the side-dimensional of the triangular Boeun gramte and
the radius of the circular Ogcheon granite, respectively. The time-temperature curves represent the temperatures
measured at locations of 0.5, 1, 2, 4 and 8 Km (from top) away from the contact in the direction of the arrows.
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The Contact Metamorphism Due to the Intrusion of the
Ogcheon and Boeun granites

Chang Whan Oh, Chang Suk Kim and Youngdo Park’

Department Earth and Environmental Sciences, Chonbuk National University,
‘Center for Mineral Resources Research, Korea University,

ABSTRACT : In the metapelites around the Ogcheon granite, the metamorphic grade increases from
the biotite zone through the andalusite zone to the sillimanite zone towards the intrusion contact. In
the metabasites around the Boeun granite, the metamorphic grade increases form transitional zone
between the greenschist and amphibolite facies through the amphibolite facies to the upper am-
phibolite facies towards the intrusion contact. In the Doiri area locating near the intrusion contact of
the Boeun granite, sillimanite- and andalusite-bearing metapelites are found with in 500 m away
from the contact. The evidence described above indicates that the Ogcheon and Boeun granites caus-
ed low-P/T type contact metamorphism to the country rocks. The P-T condition of contact metamor -
phism due to the intrusion of the Ogcheon granite is 540+40°C, 2.8+0.9 kb. The temperature con-
dition of contact metamorphism due to the intrusion of the Boeun granite is 698+28°C. The wide
compositioal range of amphibole and plagioclase in the metabasites around the Boeun granite is due
to the immisibility gab of amphibole and plagioclase and unstable relict composition resulted from an
imcomplete metamorphic reaction. The compositional range of stable amphibole and plagioclase de-
creases as a metamorphic grade increases due to a close of immiscibility gab. The thermal effect of
contact metamorphism due to the intrusion of the Ogcheon and Boeun granites, are calculated using
the CONTACT2 program based on a two dimensional finite difference method. In order to estimate
the thermal effect of an intruded pluton, a circle with 10 km diameter and a triangle with 20 km side
are used for the intrusion geometries of the Ogcheon granite and the Boeun granite, respectively.
The results from the field and modelling studies suggest that the intrusion temperatures of the
Ogcheon granite close to 800°C and the intrusion temperature of the Boeun granite is higher than
1000°C. However, the intrusion temperatures can be lower than the suggested temperatures, if the
geothermal gradient prior to the intrusion of the Ogcheon and Boeun granites was higher than the
normal continental geothermal gradient.

Key words : the Ogcheon granite, the Boeun granite, low-P/T type contact metamorphism, the CON-
TACT2 program
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