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Fig. 1. Schematic tectonic map of East Asia (after Yin and
Nie, 1993). NM = Nangrim Massif, PB = Pyeongnam
Basin, GM = Gyeonggi Massif, OB = Ogcheon Belt, SM =
Sobacksan Massif.
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Fig. 2. Geologic map of the study area (after Lee et al.,
1989, You et al., 1993).

= webr)e] FHRe kRl o8 AT
2 QoA BYH I 3l0n) A ueiebr)s] WA
QR o] BHLF MR B Hel]
o) B4 Bgere] Sle BAFAHFig. 2). WA
PR B Avkarsh waPaRA Hojere]
£ ol%e], olslo] SuA Bulel, T vl
u|zefelel £ Hmlel, 22l Zbsre] gl A
24HFig. 2. AFAGNN HEAN T 2
o FoR Axehe gfelrt $Asht Tl
2 clopg WBE Bal 2213, 47 A9 o
Pol it B skl 9 GAsage EHEo
.

sk Hulere QA FARel T
A A @A SE, Beke FRHo §4
FEe] G2 AelE Hol P AT =
FAse] FAEGE FR)e] AT RelMe
Sgxel Y widel ol AelFxsl wAW
F FYHETS 3 WA 299} N9, vy,
HAfo| £, ARRA, FEE, Wem, AFA el T4
A, Ao, dFA, Bl Fo] ¥opH0 A
290k AFAL 13mme] dpHA oz A

J. Petrol. Soc. Korea



ol

A4 53] A

73l webME Hga) 328 ¥ o
Wew= 05mm "9 APog Akl Ut
ANME AP ] WAl 23t 2a} FEZAM AMEH
7| & g},

3¢5 Hujghe 37kl Hvigha) whahHAA
"ol ol EE9 Fep 2 AEshd F2RE o]
Folzl b oo} ModArAle] Ay oo
Fofl 93}t T3 HulrRE HFo 3¢%
ulqre] F FAIGE-S FA ] A3, nARA,
AA, Z¢5 9 wWeRo|ch A Hulqhe
TFEEE F55 37igkd sivish el #sle] g
B2 Yehds] B9 HEFAM AFAe] #AR
o}, wgk $ujd wolgke AqpwE dbabHAA W
ulobs #ehy F FAFES FYH A 23A
o) Med, ABA gl Mol 7HE FFE9 A
FAlo]l F FAFER FukEe] vebdo

u]amfelo] EA #imjgle AR oA &
TFEZ vepju] bl el A o7} M2 W
F&bEAN ZAFFRE Holu AAAoE ElanE
Fa5o] dEsidEA e HAvlFErt w3E e
vebdo}, vlaslele] Exl #Hnjqhe F2 Mo,
Alo| E, w|AlAM | AMAY, F-8-8 MFAFor 3
A=lo] gl M oBX]| Yo AFERZ AME
Hu F2 44N Ao g el glon ot
o] EF8mel Modg ¥3sivh wavltelo|EA
viql 9 ZHAdqle) Felel 3kshd wulst, ukA
WA #iejgl g gl Hwjglke] #AE B3
okt
AR A A Helgke srkebd Huita) g o
TR Y-S dEshe g 7R i gl
E5olA Yepdot b ALe F2 mabaA o}
AR ER HolglX HE 5cm Wele) =)ol
d¥ AgeME 10em oo AAHoE AbEd
ol ol 52 R el HshsiA AutElel wid
S Ho|il d¥ A Yor= gh AL Hulgke] e
2 velpdd, FEAFES Mo, AR, oAb
A, FAbolE, B8 A FA o] HolEa) 9134
o] Fpo g AbEir) UF AlFeME THA,
T3 g AN o] aEd RN B 7
Aol 3 9ol wepre 3959 AL F 35}
I glen v EEAE AlFAe] A wbabHA
ol Az

7851988y gt wwistzt wiapAAgA #
ulgtel] gt x|3}abH el AFelA F Hulghs o
Aol 3 3hge] AHERA Mt 58 7
A7 (1986 BA-= 299 ksl #inigta)

> i

Vol. 9. No. 3. 2000

F -4 A o) ke weiqhat b E A A delqke] WA A s 123

AP A A Hujglel] s zhzb 2,230+£50 Mast
2,090=60 Ma®] Rb/Sr AHstdda]e ¥ ispeic). &
B, d7x]H9] A QoA Turek and Kim(1996)
2 gk ooyl ubbEA A Avjgreg FE
1934+ 14~2120+10 Ma, 1890+6~1945+5 Ma®]
U/Ph Aol AE Bug) w} 9ot v]S & A7
o Ae] dAvhEx A=yl oF 100-200 Ma2] o] E
Holi glen} ¥ o7 BF svleka #viqlrc
F7lell whabHA A wujgte] Asll5S X AlEF
o o] HhhHAA Hulgle] F7kEA HulghE:
Y8k gl ok W Azpol 2 YA sl it
7871986y Ar/Ar 38 &4 whH-& o] &3l
A7 2 ge] WAIzE AR o Aks]= 1998+8 Ma
o] Z44A ddl, 1330+2 Mao) Me5 o 28
326112 Ma Z-3% 9ui-& B uslgo) st
ol & A&7} A&l W7 A7IE AXER=A &
2+ M2 SY6E A GAE AAEREA dAEME
A o) g, 751999 A A
Hol| AHEshe g otAke] WS e Axy)
o E2ME] 1820411 Ma HF-AMFA SmyNd 4+
£ Busigch

By wy

FEo 3FtRAS A7) Hste] 7 Hniske o
F FEFEPIsA #oisl 4l wbpAAA SAnigt 8
Myell wisle] dnpHE Alzbele] AAHn|EY
(EPMAYS Alr] 1], MAjsin] B4 Tejcfsta
AFFEALAE (CMR)®] JEOL JXA-86002 AME-
slgich A 2L 7K 15 ky, W (beam) 273
< 5um, 18]35 ¥ AFE 10 nAolvh, BAA B
A2 ZAF S AMslolnt. 7F 9] B AL
435 BFFEL A 22 PYFEEA Yulo]
E (albite; Na, Al, Si), 73] (wollastonite; Ca), &
2+ (Kfeldspar; K), 27 (almandine; Fe), Xe]A
(rhodonite; Mn), I}o] 2= (pyrope; Mg), -18]1 &
A TiOy(Tholv}. FEAF-2] FARLE A Fe gk
2F Fe?*2 A Aot

FHEAE S Sl Bladl slo|= B g
o] §8te] HF B A|87) AjabE gl o, AA &
) A-g Bl o3t MFAME Fmr) BelE
t}. Sm-Nd ¥ Rb-Sr THLL BAE 93t A&
oF 100 mgell 19Sm-1%0Nd spikeZ 9-& ¥ EgAt
(HF : HNO3: HCIO, = 4:1: )22 &sfs}adc}, <k
o]-& WA (Dowex AG 50W-X8, H' form, 200
~400#)2 ©]&3led Rb, Sr 281 IEFULE



124 2% . AL

whA| #-2lsk ¥ HDEHP(Hexyl di-ethyl hydrogen
phosphate)s 3 HEE RBug o|&3}e] Smi}
Nd& 22j3igdeh 994 28 A 7|28
A D GTF40 dol-23} A7) (VG54-30)5 ©)
43le] ST}, BM P NG NG M4ONg/
M4NQ = 072192 87S/BoSre 865rB8gr = (011942
THYA PEEAS ¥AEEAM 952 =(dynamic
mode)E Z2A3) 1 11 e3P FAFEFT o] 25
ez RuEd, uEEAe] o8t 1479y 144Ndw}
87Rb/B6Sre] ¥ 2ak= 27t 0.5%2F 1% v]gte] 3l
3, ¥AMA] Nd @ Sro wi7F 2 2 Ing®
0.3ng "]Ttelgidt. A =Rt La Jolla EFAIR
o] 7 7k 0.511844+0.0000052 om, N = 17)e]
I NBS987 EZFAlRS HFFE  0.710237
0.000007 (2om, N = 13)e]c}. AhA Akl AR
UWigms} 87Rbe] BejAl4t 7bzh 654X 1071 %rek
142X 10 Yyr(Faure, 1986)°] %, AAF2  Lud-
wig(1994)2] ISOPLOT =& 7388 AH&3lg]c).

ZE 35

AFAe d7AY9E FAsHEE e velde
x4l HAEZA HixFE] A elge] uhabe
Aoz A& HFA W EHFERE F2 A
o, %5 AMMe| FF o|FI glon =&
e xolZ I8|X ElvbEMe| Ao, 3}
ol #Holgl 4 wiabAA A Hejglel] ARESHE A
A9 RS (Cat+Mn)-Mg-Fe A=l velig]
o}HFig. 3). Aubd ez vk A Helghy HFA
2 Mg} ¥ ubg, 3piehd #wishl A FAL
Ferl A2 o2 %2 73S Holo) sx|gt 3174
o1 HAnpgre] & AJENG 81-1)elME AR A
Fo| whAbHAA Helgke] AR W9 el Al
o} AAH ez FANH) FHEEG Mg Aol ¥
A vepdel 89, 3kehA sinpshl A FA oA
¥ Ca+Mn Fge] W3} Aoz A8 ubd
WA A Helghy) A FA oM Fe-Mg W37t
A vepdo}, dtsnigka} vhE A Helle)
A AR ARAY stzAde] BE27) ol
zrzye)] gralel] dsl FE3le] 7]&3l

slzietd mofet
3l7ketd #oqlel AbEElE M FAH L 75-88
mol%e] <k, 2-11 mol%e] Itelz =, 1-15

LR

A -

o

Granite Gneiss

C4 D3 N4-2 NGB81-1
Core ®8 Vv o A
Rim © Vv ¢ a
Porphyroblastic Gneiss
Core m
Rim (O

Fig. 3. The compositions of garnets from granitic and por-
phyroblastic gneisses in the Mg-Fe-(Ca+Mn) ternary dia-
gram.
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Fig. 4. The compositional profiles of garnet from granitic
gneiss (sample NG81-1).
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Fig. 6. The compositional profile of garnet from porphyro-
blastic gneiss (sample S1).
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Fig. 7. The compositional profiles of garnet from porphyro-
blastic gneiss (sample S4).
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Fig. 8. The compositions of biotite from granitic and por-
phyroblastic gneisses in A]IV-XFe diagram.
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Fig. 9. The compositions of plagioclases from granitic and
porphyroblastic gneisses in the Or-Ab-An ternary diagram.
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Table 5. Chemical compositions of muscovites and cordierites from granitic and porphyroblastic gneisses.

) Muscovite Cordierite

sampies D3 N4-2 N12
Si0, 44.48 45.00 46.12 Si0, 48.84 47.81
TiO, 0.44 0.48 . TiO, 0.14 0.00
AlO4 35.41 34.41 36.09 AlOq 32.14 32.45
FeO 1.44 1.75 FeO 8.58 7.30
MnO - - MnO 0.00 0.28
MgO 0.00 0.31 MgO 8.05 8.41
Ca0 - - Ca0 0.00 0.00
NayO 0.35 0.46 NayO 047 0.46
K,0 10.86 10.33 ) K,0 0.05 0.08
Total 92.98 92,74 94.76 Total 98.27 96.79
11(0) 11(0)
Si 3.045 3.084 3.070 Si 5.07 5.01
AV 0.955 0.916 0.930 Al 3.93 4.01
AV 1.899 1.861 1.899 Ti 0.01 0.00
Ti 0.023 0.025 0.023 Fe 0.75 0.64
Fe 0.082 0.100 0.068 Mn 0.00 0.03
Mn - - 0.002 Mg 1.25 1.32
Mg 0.000 0.032 0.040 Ca 0.00 0.00
Ca - - X Na 0.10 0.09
Na 0.046 0.061 0.059 K 0.01 0.01
K 0.948 0.903 0.840

-, not analyzed.

5ol FAAe etz Table 5 HebHde.
HY 22y

)9} 3ok e gAe] uapAAA e}
qro 2 RE] HAFA +E3ERAAPEH +4%39] FEX
g} o] 5 B AHE o]faled WA xS 2
A& FAsieh RN FEFNME ARA <
A3 FE AJEE o] &3l WA 2x=EE A
A MFA el AEHH FERr EHER
vehbs 4% olE E3E A8 o8 FHe A
A ARE ol 83t 22 S A3k

X|2A2F XA

AFAELR A o148 AeAE WA
oA 71 de) AHEE ALAL o5 FEe
250 BE 929 o FL we AT s A
oo} g}, AFA-FLE AL Lo 0
3 ofele] whe-Alel olget.

FeAFA +Mg-3-¢% = MgAFA +Fe-3-$ 5

MR Eew 2eA9) ol &A AFA e Ca,
Mn gerel wisteh Fm o) Felt, T Al F &
o] W A Aol JeE F 4 ol 3, A%

A o) Ca¥l®d2 FeMg®] BE olAEA 71|
Faiel, S 9] Tish Al UFe) F7HE N
Eem AeAS Mg BeoR fESH
o oleg eale] W9 Folr] 8] we HF
H-5em AeA mde] AN 4 2z
2o AL 257} QA3 S ASot wek
A2 HFAN Caol Pa] BAL X g
Ferry and Spear(1978)c] A|etst MFA-Z-9-5 =
24 g o] &8 Ag F2o At AR
o dHaMx= <& #gt® == (ie, Thompson,
1976)5-2 |43k 7o} AAksE L=l & )0
7b @t 3o AR Y WAl WAk
A&} Ca o] =2 A8l Hair= Mg 2
=7} AALEA] ¢k=vh(Indares and Martignole,
1985; Kleemann and Reinhardt, 1994; Hold-
away et al., 1997). Holdaway et al.(1997)> A5
2.5 85 Alole] Fe-Mg ¥]e]AH4d (non-ideal) 2.3+
WS Uo7 89ldl Wit 71Ee] dA7AINE
ZAH oz £4 Bslm, 53 Fe?t, Fedtoll o
g A 28E o83l AFM-ZE A4
Z B34 Agslct. s oA = ofH AFH-E
+5 XA 7} AE3A| ] Al FEgk AEe] ¢l
o}, ujetr] £ «dFol|A= Thompson(1976), Hold-
away and Lee(1977), Ferry and Spear(1978),
Perchuck and Lavrent'eva(1983), Bhattachayra et
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Fig. 10. The P-T conditions of granitic gneisses (phase
boundary of AlySiOg from Holdaway, 1971).
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Fig. 11. The PT conditions of porphyroblastic gneisses.
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Table 8. Whole rock-garnet Sm-Nd isotope data for granitic and porphyroblastic gneisses.

sample Sm(ppm) Nd(ppm) Wom M ¥Ngx BN/ #Nd 20,, Age (Ma)
Granitic gneiss (sample C4)
whole rock 8.88 45.75 0.1174 0.511568 0.000014 1417452
garnet 9.37 26.82 0.2114 0.512443 0.000029
Porphyroblastic gneiss (sample S-3)
whole rock 10.34 49.41 0.1266 0.511678 0.000018 1421+14
garnet 7.99 13.40 0.3607 0.513864 0.000011
Errors of 47Sm/!144Nd* are less than 0.5%.
Table 9. Rb-Sr isotope data of whole rock and biotite for porphyroblastic gneiss (sample S3).
sample Rb(ppm) Sr(ppm) 87Rb/S6sr? 875/86gy 20,
whole rock 153.9 229.4 1.9513 0.760061 0.000010
biotite1 612.7 6.67 288.1 1.560392 0.000018
biotite? 602.1 6.04 314.4 1.635371 0.000022
biotite 142 gJne s each fraction separated from same sample.
Errors of 8/Rb/%°Sr® are less than 1%.
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Fig. 12. Rb/Sr whole rock-biotite isochron diagram for por-
phyroblastic gneiss (sample S-3).
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Fig. 13. P-T-t path of the study area deduced from the
metamorphic conditions of granitic and porphyroblastic
gneisses. Group I and II represent the P-T conditions of

granitic gneiss and PG represents the P-T condition of por-
phyroblastic gneiss.
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Metamorphic evolution of granitic and porphyroblastic
gneisses in the Seungju-Suncheon area,
the southwestern part of the Sobacksan Massif

Chang Whan Oh, Eun-Young Jeon, Bae Young Pad(l,
Kun Sang Ahn? and Jung Hoo Lee

Department of Earth and Environmental Sciences, Chonbuk National University, Chonju 561-756
IDivision of Earth and Environmental Sciences, Chonnam National University, Kwangju 500-757
2Department of Sciences Education, Chosun University, Kwangju 501-759, Korea

Abstract: Granitic and pophyroblastic gneisses are widely distributed in the Seungju-Suncheon area,
the southwestern part of the Sobacksan Massif. Two groups of metamorphic P-T conditions are rec-
ognized from granitic gneiss. 622-760°C/6.2~7.4 kbar(Group I) are estimated from garnet cores and
samples with weak retrograde metamorphism. 606~785°C/3.7~5.4 kbar(Group II) are estimated from
garnet rims which have lower pyrope and higher spessartine contents due to the effect of retrograde
metamorphism. The metamorphic P-T conditions estimated from porphyroblastic gneiss are 489~
669°C, 2.1~4.8 kbar which are similar to the P-T conditions of Group II in the granitic gneiss. The
whole rock-garnet Sm/Nd isotopic ages determined from granitic and porphyroblastic gneisses are,
respectively, 1417 +52 Ma and 1421 £14 Ma. These date indicate that intermediate-P/T type meta-
morphism represented by Group I may have occurred between the intrusion of granite gneiss and
the intrusion of porphyroblastic gneiss(between 1890 Ma~2120 Ma) and two gneisses experienced
low-P/T type metamorphism after the intrusion of porphyroblastic gneiss at 1417~1421 Ma.

Key words: Granitic gneiss, Porphyroblastic gneiss, Sobacksan Massif, Sm/Nd isotopic age,
Intermediate-P/T type metamorphism, Low-P/T type metamorphism.
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