Jour. Petrol. Soc. Korea
Vol. 2, No.2, p.122~129, 1993

REERA F/IfERat8e £iFRet sk

BROAME - 14X - SE#] - KA
SMEPEEAET BIREETRM (KHEET FE f=R 30 (305-350))

A
AR W0 2 2ETiE) e

[e]

o=

of: seilHefohipe] mEEESW #)ITekao] WHate] Rb-Sr, K-Ar 22|32 IHEH F A
A% AT 2HS v okt 22 B E skl 119

A4 A 5.9 Rb3) Sre] 591 Q08 S45}o] 21& S5 4MHE 1964 9 Mao) 3, Sr 247t 0.7159
2 FAegich 849 FEARE K-Ar % QH=dE o d5249 23, 2470 FREIERIG]
HE 2P} 0E FEARE As) o5 ARFAARE o] SHA) A oAl S AT
Ase Tt gk B S Eetoloksr]d-Fekaa(er 210 Mard)o] HsES) ¥ 284

o} 3hEoixl “S-3le) whan},

i WEVIHe] TH vfebe} Azl gk BRIERAC o)

ukE-olAl mlzebrl #ig FEEf(mesozone B katazone; oF 7-9 km)ol| Feldtelon o)w] A}
T A velolr] obMste] HEE Wil oF 300C 7hxl= i <oF 10T /Ma] Y252 v)a3

el YzhE ok fehE (170 Masd) gl

il
el

o] AR 72

HHED B TS 57

shela] A zte] Eshol] mHE APtaLgo 2 HF oF 1T/Mas) W28} oF 30 m/Masl EHEE 3-4km
A43) Asisiet Welr] W70 MaZ)¥e FA7E 97 3c/Mas) W2HE °F 85 m/Mas]
ASER o 4-5km A5HA B4 ASE shAse] MEEKTE BATAL el 2 o)A

noh G W g Jem AR

BMof : RN, Bvh, BITtEE, RRITHETE, FREFRE

yal

M

FTthratas £Alnaor)e] ik BEHEE
BBo] 5Zol sl gl A AEA 1
1,000,000 )& % (32 2| A FA) 2, 1956; THEEH A}
oA T4, 1981)9F 1:50,000 F)=Z(Zkig 9
1974), P E(FEH 9, 1974) 7 J0)1 =3 (FRER
©], 1975) AAAGA e HERL Frekd 3t
7R = Aol shom, 2T BHIRE 2](1986)
ol&f o) sp7dhA ) obxshE R x| 3}epE Q) 1)
B v} glvh o] =RE 1 Qe dRal F
7FdA e e ofe] A AHESAHARE o B
stod, T kAo AR e B E R o)

.
RsR

=
o}
LIS

o] A2 MEL LB ol e HAHF} o]
dgt e Flsige s FAE e glrh
o] FIITeriarEet Aot sl s Helelr]e] ¥
Adie A 458 Ak HEgANEAE 9,
1974; FNEHE 9], 19748} 2|27 ow FAIF <

=2 7}o)
=

122

1
Z =

A

EEH] SUTHANEE <, 1974).
= F)E7FA ] FEE AR

_E.0 S A
AN-FE " The =

=

Jo ofrt
o

Mo

Ar 44 0

74
[=]

i
e~

o
o

i
4
o
)
2

=
ol)ll
rlo

o rhi
AL

ox o W |
o i ol
oo 4
=)
o,
_?_{L
o H

A o >

o
S
3]

&l

-

2 02
ofj
&
flo

<
R
3
N
o

&
ic)
:)b[« r
G
fot

L
b
By

aL(&EE 2], 1974),
$-AgE Az

b 0% ¥% 0 4
ot 2 fdr rfr o o 22 U g
il

I
2



3735N TR

50E

123

Quaternary

-~ lncanfarmily --

FEF
ot
+ 4+

Chuncheon and
Hwacheon Granites
-- ¥ntrusive --

Jurassic

Euiam Group
(Quartzites)

Granite Gneiss

Migmatitic Gneiss

D Biotite Gneiss

-~ $ntrucive
or Yradatien --

Precambrian

Seosan Group
(Banded Gneiss)

Fig. 1. Map showing the general geology of the Chuncheon Granites and its vicinity (after Geological and Mineral
Institute of Korea, 1973). Numbers with solid circles indicate sampling sites. C=Chuncheon City.
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Fig. 2. A triangular diagram for the modal plagioc-
lase-alkalifeldspar-quartz of the Chuncheon granites
in the Gyeonggi Massif, South Korea.
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Table 1. Modal mineral compositions of the Chun-
cheon granites in the Gyeonggi Massif, South Ko-
rea

CC-2 CC-4 CC-7 CC-13 CC-17 CC-18 CC-20

Quartz 326 314 278 313 306 48 281
K-feld. 244 276 224 235 26.7 68 254
Plagio 352 327 425 326 364 601 362
Biotite 52 43 56 81 4.7 2.5 5.8
Hornbl. — 04 03 05 - 21.3 -

Access. 26 36 14 40 1.8 45 45
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Fig. 3. A Rb-Sr isochron for the Chuncheon granite
obtained from whole rocks. An isochron age of 196+ 9
Ma was given with an initial 8Sr/®Sr ratio of 0.7159
+ 0.0006.
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Table 2. Rb-Sr isotopic data of the whole rocks from the Chuncheon granites in the Gyeonggi Massif, South
Korea )

, ; 86 87

Sal\r;:);.)le Neglrci)gal Rock type o pSnr1 ) (pgr?l) 97Gy /865y SRI/*Sr

CC-04 2595/4852 GR 17.13 31.80 0.7223 1.830

8 10 7 10

CC-07 2596/4867 GD 6.70 34.30 0.7219 2.030

10 10 11 20

CC-13 2608/4930 GR 13.76 27.08 0.7271 1.940

7 8 4 10

CC-14 2633/4989 GR 3.90 56.08 0.7551 14.06

10 10 7 3

CC-17 2618/4942 GR 31.90 24.26 0.7175 0.752

20 8 9 6

CC-18 2650/4915 DI 28.10 27.19 0.7193 0.950

30 8 3 10

CC-20 2689/4860 GR 27.30 43.60 0.7208 1.580

30 20 9 20

CC-24 2649/4879 GD 15.56 47.30 0.7232 2.99

4 60 9 3

CC-26 2651/4949 GD 21.50 26.50 0.7182 1.21

9 20 8 1

CC-27 2652/4907 GD 2882 - 27.80 0.7156 0.95

7 30 8 1

CC-30 2598/4870 GR 2.36 3.13 0.7165 1.31

2 1 8 1

*Di, GD and GR imply diorite, granodiorite and granite respectively.

Table 3. K-Ar age data for the rock forming minerals from the Chuncheon granites in the Gyeonggi Massif,
South Korea

\

Sample Nat'l Rock Mineral K ©Ar Rad ©Ar Age Xo
No. grid type dated (%) " (Mol/G) Rad (%) Ma)
CC-019 2650/4916 DI hornblende 0.68 2.633 X101 84.63 2105 5.0
CC-020 2689/4860 Gr muscovite 7.97 2.602X10°1° 86.24 179.1+ 3.7
CC-018 2650/4915 DI biotite 5.83 1.722X1071 94.40 169.6+ 3.8
CC-004 2595/4852 GR biotite 6.03 1.839X107% 93.15 167.8+ 3.8
CC-020 2689/4860 GR biotite 4.92 1.484 %1071 94.02 166.0+ 3.7

*DI, GD and GR imply diorite, granodiorite and granite, respectively.

Table 4. Fission-track age data of zircon and apatite from the Chuncheon granites in the Gyeonggi Massif,
South Korea '

Sample Dated ps(Ns) pi(Ni) pd(Nd) n v PG® FT Age
No. Mineral (X10°cm™® (X10°cm™ (X10°cm™?) (ps/pl) (% 1o, Ma)

CC-19 Zircon 4.935(164) 5.838(194) 1.385(4,452) 2 1.0000 76 64,7+ 7.1

CC-20 Zircon 5.674(815) 6.551(941) 1.441(4,634) 14 0.5065 75 69.0+ 3.8

Apatite 0.255( 52) 2.205(449) 5.304(5,117) 3 0.9781  (0.116) 34.0%5.1

*Ages were calculated with a zeta constant for the standard dosimeter glass CN1, viz. {cny=110.9% 2.7(26) (Shin
and Nishimura, 1991) by the external detector method(geometry factor=0.5).

**ps=spontaneous track density in mineral; pi=induced track density measured in the mica detector; pd=indu-
ced track density of the standard glass dosimeter CN1 measured in the external detector; Ns, Ni and Nd =num-
ber of tracks counted in determining ps, pi and pd, respectively; n=number of crystals dated; Y= correlation
coefficient between individual track counts; P(y?)=probability of obtaining observed x*> value for v degrees of
freedom, where v=n—1 (Galbraith, 1981); (ps/pi)=mean ratio of ps to pi for sample showing unacceptable
(POAH<5%]. .

J. Petrol. Soc. Korea
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Fig. 4. Thermal history for the Chuncheon granites
in the Gyeonggi Massif. Symbols denote age results
from varying materials using different methods: @
=Rb-Sr whole rock isochron age; W=CC-19 K-Ar
hornblende age; €=CC-20, K-Ar muscovite age; &
=CC-4, 18, 20 K-Ar biotite ages; 0=CC-19, 20 FT
zircon ages; M=CC-20 FT apatite.
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Table 5. Retention temperatures for whole-rock and
minerals in isotopic geochronology (Dodson, 1973;
Wagner et al., 1977; Nishimura and Mogi, 1986)

Materials Rb-Sr K-Ar F ission-tr:;ck
Whole rock 7204+ 100 500+ 100

Hornblende 500t 75

Muscovite 500+ 50 350+ 50

Orthoclase 360+ 40 150+ 30

Microcline 340+ 40 150+ 30

Biotite 310+ 40 270+ 40

Plagioclase 260

Sphene 290+ 40
Zircon 200+ 30
Apatite 110+ 15

Table 6. Thermal history, Uplift rate and Cooling rate
of the Chuncheon granites in the Gyeonggi Massif,
South Korea

Geological Depth Temperature  Uplift  Cooling
Age(Ma) (km) of the pluton rate raté
©) ‘
210-170 9-7 700-300 10T /Ma
170-70 6-4 300-200 30m/Ma 1T /Ma
70-35 3-1 200-100 85m/Ma 3T /Ma
35-present 1-0 100-15 85 m/Ma 3T /Ma
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Geochrononlogy and thermal history of the Chuncheon granite
in the Gyeonggi massif, South Korea

Myung-Shik Jin, Seong-Cheon Shin, Seong-Jae Kim, and Seung-Hwan Choo
Korea Institute of Geology, Mining and Materials (KIGAM)
30, Kajung-dong, Yusong-ku, Taejon 305-350, Korea

ABSTRACT : We report Rb-Sr whole rock, K-Ar and fission track mineral ages for the Chuncheon
granite in the Precambrian Gyeonggi massif. The Rb-Sr whole rock define an age of 196+ 9 Ma
with an initial ratio of 0.7159% 0.0006, suggesting that the granitic magma might have been generated
from crustal sources (S-type), or probably mixed mantle and crustal materials, and emplaced into
the massif in the late Triassic or the early Jurassic. K-Ar mineral ages of hornblende, muscovite
and biotite are ~210 Ma, ~180 Ma and 166-170 Ma respectively, and fission track zircon and
apatite ages are 65-70 Ma, ~35 Ma respectively. These ages indicate that the granitic magma
might have been emplaced at about 7 to 9 km from the paleosurface, and rapidly cooled down
up to 300°C until middle Jurassic (~170 Ma) with a rate of about 10C /Ma, due to thermal difference
between the magma and the wall rock. During middle Jurassic to late Cretaceous (about 170-70
Ma), the granite pluton is assumed to have uplifted to 4 to 6 km level under the paleosurface
with a rate of 30 m/Ma and slowly cooled down with a rate of about 1C /Ma owing to relatively
slow denudation of the massif. In late Cretaceous to the present, the pluton might have more
rapidly uplifted to the present level with a rate of 85 m/Ma and rapidly cooled down with a rate
of about 3°C/Ma compared to those of middle Jurassic to late Cretaceous time because of extensive
igneous activities accompanied by tectonism in the Gyeonggi massif.

Key Words : Gyeonggi Massif, thermal history, chuncheon granite, isotopic ages, blocking tempera-
ture
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