"m Check for updates

A Qs3] A] A 57H Al 4%, p. 545-564, (2021 8Y) ISSN 0435-4036 (Print)
I. Geol. Soc. Korea, v. 57, no. 4, p. 545-564, (August 2021) ISSN 2288-7377 (Online)

DOI http://dx.doi.org/10.14770/jgsk.2021.57.4.545

el Yehte slE7]-Edtolokkr] WA Bl a9 2Eat
ATz Zgtel] tigE 71EQT S

b
H

- =¥
Hxlg - Q&
HEiSD XTHATSY Y ATHBAAY AP
2 o

1990 o]F-9] AFEL2 HF7]-Efolotlr|of dojd $1 2AR2Eol I, 711, Sl
TUT S-S B9 oR dozon gESEY AU T4 AFY dEEAIES NS
QISHATE 123 F 230 Ma2] S5 F sMdds0] $4-L2riike dstke A9 11 ol Rl 2k A7
I 55, dAdHe gHSY FEol FEH ez etk olg W H FE T RS IR S =
AR A719 $A-LHAA g e mEt g S50] dofen S4-L it 57 S5 AP th]-F
FEW AFADol AdHUT A5 = T-2 it FEWE TH2E 57 A7sHe @i 47153
Z 2 S A7 7P AR HAdEgol 32t SEHE wE Lofwten SA-e it SEH Y
50 Fxshe A= HAETE §Ho = SRkl BRIFHIN SEH & AR S
AMe MAAETE 5& WFoR F7RRIT ol 34-20i4t X Q0] HS=w3} dE=8o] S5 Ao
& Al 5 FH SAEIAE dAdH e SARAHE SUR M-S Wk AR HET-E
gtojoti7]of dofid F3 WMF A1l TH= E X942 Y BreE 280-230 Ma 3Pl 23f 3 st
A A AT 71 0] %220 MaZofl A 9] FE2H-8-] 23 At AoFd WEo] Alsdt ol ofsf 2
o] Lolyth FEAIZISHFARRE A7)0 Rt Etoll A dojdt Y # M2 it g g =9
WO FERTHEY FE 3l FELE olFo] TAHUA =0 A EH 22 o] F3d
Fo| FE = SHEE Aol AlASEIAE 7hHsdE A AR

FRO0: FHURAIET, 9-FE-2 it FEY, HAZHE, 35 T IES A9 g s

Ji Wan Jeong and Chang Whan Oh, 2021, A comprehensive review of previous studies on Permo-Triassic
metamorphic and igneous activities, and tectonic evolution in the Korean Peninsula. Journal of the
Geological Society of Korea. v. 57, no. 4, p. 545-564

ABSTRACT: In the Korean Peninsula, the Permo-Triassic Songrim Orogeny caused ca. 280-250 Ma intermediate-
P/T metamorphism in the Imjingang belt (IB), Gyeonggi Massif (GM), and Okcheon metamorphic belt (OMB),
and formed ca. 250-230 Ma eclogite in the Hongseong area. The ca. 230 Ma post-collisional igneous rocks are
widely distributed in the Hongseong-Odesan belt, northern GM, IB, and southern Nangrim Massif. These data
represent that the continental collision occurred along the Hongseong-Odesan collision belt in the Korean Peninsula
which was suggested as an extension of the Qinling-Dabie-Sulu collision belt in China. The Hongseong-Odesan
collision belt divides the GM into the northern and southern GM. During the collision, the strongest metamorphism
occurred in the Hongseong-Odesan belt. In the IB, located to the north of the collision belt, the metamorphic grade
increases southwards whereas, in the OMB located to the south of the collision belt, the metamorphic grade increases
northwards. This metamorphic pattern indicates that the collision boundary located along the Hongseong-Odesan
area and the IB and OMB located on the periphery of the collision belt underwent intermediated-P/T metamorphism
during the collision. The subduction-related ca. 280-230 Ma igneous rocks are widely distributed in the southern
Korean Peninsula during the Permo-Triassic Songrim Orogeny. After that, ca. 220 Ma granitoids intruded in the
within-plate environment due to heat supplied by the upwelling of the asthenospheric mantle caused by an extension
related to slab-roll back. The similar age between the collision event in the GM and the subduction event in the
southern margin of the Korean Peninsula suggests that the collision stopped the northwards movement of the South
China Craton including the southern Korean Peninsula, resulting in the subduction of the oceanic slab which
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continuously moved northwards after the collision.

QX5

Key words: Songrim Orogeny, Hongseong-Yangpyeong-Odesan collision belt, metamorphism, post-collisional

igneous activity, subduction-related igneous activity
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Fig. 1. The tectonic model of the northeast Asia (modified after Oh and Lee, 2018). Abbreviations: IB, Imjingang
belt; HS, Hongseong area; ODS, Odesan area; OMB, Okcheon metamorphic belt.
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Fig. 2. The distribution map of the Permo-Triassic granitoids in the Korean Peninsula. Abbreviations: NM, Nangrim
Massif; IB, Imjingang belt; GM, Gyeonggi Massif; OB, Okcheon belt; YM, Yeongnam Massif; GB, Gyeongsang
basin.
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Fig. 3. The tectonic map of the northeast Asia, showing the distribution of the Permo-Triassic subduction-related
igneous rocks in the Yeongnam Massif and the southern margin of the South China Craton and of the Permo-Triassic
high-P/T type metamorphic rocks in Japan, indicating the initiation of subduction along the margin of the South
China Craton from Permian period (modified after Oh, 2012). Data from Faure ez al., 1988; Wang et al., 2005; Li
etal.,2006; Lee et al., 2007; Park et al., 2011; Oh, 2012; Yi et al., 2012.
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Fig. 5. (a) Simplified tectonic map of the Korean Peninsula and (b) geologic map of the Imjingang belt (modified
from Lee et al., 2019b). The arrow indicates the direction of increasing metamorphic grade. Abbreviations: NM,
Nangrim Massif; IB, Imjingang belt; GM, Gyeonggi Massif; TB, Taebacksan basin; OMB, Okcheon metamorphic
belt; YM, Yeongnam Massif; GB, Gyeongsang basin; DMZ, Demilitarized zone.
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W wAZRg o] PSS S Aol of et &
AZoA FEEoR WAETL SV SUTFY
H/AJ 285 250 MaZ of| Whgk-2-3 X Al8hH E3F ¢
A3 N7t 5& A7 obd = HojEot

77151 SAF sfictol] YX|3 A= 71 A
& YA Breroln o] S AT WA}
F7h 92 9lrk. LA AR E AR o/l ©
9} o] 2 FHISH A1 QAT ZHIGHE 255-254 Mad]
2913 o] WMAIZFE(680-630C /8.6-7.3 kbar)2
S & 231-230 Mao] ZEHA(600-560C /5.7-3.1
kbar)-& WITH 1™ 4; Jeong et al., 2021). o]= %
2w Zo] JrItet fARH HE7]-Eatolof
27| HiF F= A1712 9F 255 Mao] 543 9 WA

Qx5

28-S A F= T M) THEoAE 230 Ma
7ol FEHAES WS AXST SEHAYAE
Al Aot I ¥ A Fo S& F Yol B9
o2 stk

A7183)9h Aga Aolo] PAsHe LAWY
Y= AR AR AR SR} =
S5o] et A2 U, S Au o] dA R
o Y1X|ot= SHitH A= HAET BEA R ke
2 ZerolA 4RAtE A AxpAtE S7)et
= o"gE& BAFTHE 6; Oh, 1995, 1998; Kim et
al., 2005). AAHA ol A= 620-560C /9-5 kbar
232-80] 261237 Mao] Aoj5t&o] BT EYTHL
2 4, 6; Kim et al., 2002, 2005; Oh et al., 2004; Kim,

35°55'N

127°00E

Cretaceous igneous complex
Jurassic massive granite
Jurassic foliated granite
Okcheon metamorphic rock
Quarzite

HP Eclogite
UHT graulite
Suspect collisional boundary

Fig. 6. (a) Simplified tectonic map of the Korean Peninsula and (b) geologic map of the Okcheon metamorphic
belt (modified from Kim et al., 2005). The arrow indicates the direction of increasing metamorphic grade. The abbre-

viation in Fig. 5 are used.
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2005). ol=3t WA= Zﬂ—% SN AR A
A X Ho| FUAH Y F 7—‘}%% etom AlA
wape] WA sk % A58 A4 2
Aef Z50] YASRe 257 Aol 2
Fog S a AFA a A a g A
2 W=7} Z718HHKim, 1995; Oh, 1999; Oh et
al., 2004). Oh (1999)-2 A FA ol A 690-617°C /8.9-
6.2 kbar®] M4 27L 9]0 Kim (1995)< 630-
520C /9.4-5.2 kbaro] HAZAS AATHIH 4).
2AUAY 2Ho WAAHL WA o|Fotat Het
of 540 2R 291276 Ma AZ L Ao o]
A7) 8 A58 ol el 2
WA A 717} 291-276 Ma o] &2 AL HKim et al.,
200, AT S5l A2 37 A
£ BAE0 2 WARS} ZeRg ARt 57}
?‘5:1-— B oZtHMin and Cho, 1998). A FA o] ¥
24L& 590-520C /8-5.8 kbaro|n] S-AHEZGES
= Hk] 2338 S E|HA = AL 500-350°C /3-1 kbar
o|tHH 4). ol& d7 2YE2 SAMAY A 9=
SR YollA dojd tiE5E<l &3 261-237 Ma
Al710 BAE7t BAZ o R Z71ete SUFY B
A Z}QS HIgEe O x]/\]z:ﬂ-r,]._

o2 tAMAE =

4. HE7|-E20|otAY| S SHHE

Oh et al. (2006b) 77151 53 24k X H o]
41250 Ma & BT 55 T IAIEA WA
Zho| ES WAL o] ZAR UE SEWHE
JollA etjit A H o2 AZEE= BdS AAIEH
tH(d 1, 2). o]& Kim ef al. (2011b)o]] <)) 2 tj
At WA 0| EZE oF 230 Maof| th & 55 5 2ol
Al TS FZo] AERRIE| et o] =%k 230 Mao]] 2
U3t T= F o] o E2A | EZH I EE T4
O] EROAE A H o™ ZA3 24t Afe]of
A= FB A HoAE At vt Yol S=
T ol A] oF 233-227 Maof| H4)stSo] HIlE]
ATh(Yi et al., 2016). TA3-FH- Q2 jARS dok= A
olFo] fAote 715 ERe FHET FR-A
oM E 5= F 3P ol oA o= yehdth(a
2 2, 7a; Peng et al., 2008; Park, 2009; Williams ef
al., 2009; Seo et al., 2010, 2015; Kim et al., 2011a,
2011b, 2021; Cho and Lee, 2017; Jeong et al., 2021).

L2 SRS N

Zistof| oist 7|=ET SEHE 553

23 357 Yrjol Eshs DAY P2t 7)
Al A E A S (228 Ma)staL glom &
& 5 oA FAHUATHPark, 2009). & A<
of| %= oF 227 Ma 9] WMk} eto] e ¢l om ek
A o] et R3PS 381 FEol Hu
H Mg 2ol 35 T I AFx S
BAZHKim et al., 2011a). 37|53 EAF )it
A9 B, HEE, BT AN 5= F
ST A]7]21 230-225 MaQ] A8 HoF= 317t
ol BUHYT o5 FE F BHNH FA4
A= A0 =2 AAE T QItHCho and Lee, 2017; Jeong
et al., 2021). %7183 5ol $ATHe HSHEE}
7AEE O e A3 AT e By
94 g AT AYEHS B9 35 F Y
AH3} v]5=3F 232 Ma2}t 237 Ma2 ¥dgloH o=
47143 F50| Evtolota] BAQNE 3E 5 3
7oA BAEINE 7Hs/dE AXIEITHLee et al., 2006;
Cho and Song, 2007). A7t e} GE-E-3 Fo
ot YAk sk A QoA = 224 Ma
7ol 55 3 A BT AAUEo] HaES
tHPeng et al., 2008; Hwang and Ahn, 2017).

5. LISS= AlDI0] 2o

Hel Helstg

Hi= LIZE 24
[ == R | o

[ ——

rok

b el JuSIolHE A BaE B
7)-Eetolotzy] Bhere] HH¢IsHA Lrehdrha
& 2; Kim et al., 2011a, 2021; Oh, 2012; Cheong et
al., 2014, 2019). o] Y=L GFTH] AHA
of e} sfolut Aol AF ekt 187)-Ee
ojofA7] MY B A= & thu]Erh(Faure
et al., 1988; Wang et al., 2005; Li et al., 2006). H&
7] wol] WE R Y& AACA ulEHy S HA
oA &g dEFARZY It dojut2ol dE=
g AA A9} djete] ElHF o2 R E gl
AL o] Al7lo EEaH de FAAE et JYdF
ol olgt shargol Y B0 AofudrhLictdl,
2006). G A F-o] 2u] XA} Fqf Sts Gt
of] A7 ofoflopat oA Bae Y #d Et
olofi] MYPANAEE o] A7)0 FERT ik
2 we 41912 g0] UoTiHe ALY 3 Faure
et al., 1988; Tsujimori, 2002).
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T 28 W EHo| 9)x|ek OFE-F4 2| 2012; Choi ef al., 2021; Kim ef al,, 2021). 2|3k} 2
Hofl A 266-251 Ma 3P Hubeto] 22ja B4 A 23 o5 3P YF+ #3HE LILE (Large-lon
BR] x| Q2% g, AAle], 323 X Hoj|A] 283- Lithophile Element)@} %2 HFSE (high-field-strength

253 Ma¥] 317357 R = el (2™ 2; Yiet al, element) 8-S YeRH Y+Nb vs. Rb =3 0] A

(a)
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o 10 [ ] Namyang
[ Yangyang
I Hudongri
1 I LI ||||||| LI | ||||||| LI ||||||| 1
1 10 100 1000
Y + Nb (ppm)

Syn-COLG
Arc-related igneous rocks in the OMB, YM, and GB

[[] Baeknok, Yongsan

|:| Cheongsan
[] Hamyang, Gimcheon, Sangju, Macheon

[ Yeongduck

[ Jangsari
- Pohang
1 LN 113 L N B A 01
1 10 100 1000
Y + Nb (ppm)
Syn-COLG Slab-roll back related igneous rocksx in the OMB and YM
[] lan & Daegang
\:| Bongnae
] Wangdong

1 | 1 IIIIIII[ LI RRLL | 1 IIIIIII| 1
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Fig. 7. The plot on the Y+Nb vs. Rb tectonic discrimination diagrams (Pearce, 1996) for (a) post collisional igneous
rocks in the Gyeonggi Massif (GM), (b) arc related igneous rocks in the Okcheon metamorphic belt (OMB),
Yeongnam Massif (YM), and Gyeongsang basin (GB), (c) slab roll-back related igneous rocks in the YM and OMB.
Data from Cho et al., 2008; Park, 2009; Williams et al., 2009; Seo et al., 2010; Kim et al., 2011a,2021; Oh et al.,
2016; Jeong et al., 2021; Lee et al., 2021.
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£ 35 T UET ST B0 = =A"
tH2H 7b; Williams et al., 2009; Kim et al., 2011a,
2021). S FHo YA A A9 A=
A9 9] g7tetFol| A 271-228 Ma2] A H o] &
NEPEL RS ES PR BELTDEED
3P F 9ol A 232 Ma, mhd 2| 9 9] E24 549t
A1 237 Ma 2] #HI AT o] B ick(Lee et al., 2007;
Kim et al., 2011a). o]HsF ST Yo 219 E
glojotA7] BJHE-S A|sfs} B4 high K calc-
alkaline®} medium-K calc-alkalineo] Z=A]E|$] S
] Nb&} Ta2o] B o] o]AFXS #9131, Y+Nb vs. Rb
Z3OA R SIS S of] EAIE QITH( L™ 7b;
Williams et al., 2009; Kim et al., 2011a, 2021).

LSRG FH AXE FAL W, G4 A
of SRR A Q1T e B8 U B
of SPAIQII ul sk A%< oF 230 Ma o] Bl 5}

S m(Cho et al., 2008a; Kim et al., 2011a) S H
A E7o) YIX|ZE LAk 2] 9] ExUo] EoflA] 231
Mag} 228 Ma 2] #R]A7 o] AoIFTHKIm et al., 2011a).
o1& F7FAHF+= Y+Nb vs. Rb =04 4t 3
7ol A= $2m Nb, Tad] H9] o] A& HoE
o2 7b; Williams et al., 2009; Kim et al., 2011a,
2021). o]t x|8}e} £ A= o5 IPFAFIH
AT HAE SHdEEl Y8l FAE U= AA
SoH(Kim et al., 2021).

ofof] ks LA ik A FFe 9
A2k o]k A A B 7L oF 220 Mad]
S A= Holsn a5 FAlFol «IA1g o
7} S5 2)10] SRl k2 220 Mas} 226-
221 Ma 2] 34 A& 315t tHCho et al., 2008a;
Lee et al., 2021). 5 A oA FFof Y23+ Haf
A F o] BEgelo| ER 226 Ma®] MY AHS RoZ
THOh et al, 2016). o] S-& A Lot AW
ArjollA e ST 32 Age HolErh
A8¥5} B4} o] 5 BRFRES Y4Nb vs. Rb &=
#oA FE F Y FY ol =AIEA|RE 0]t
W T 52 5 T Y FGE o
TR A7 ZAIFTH 3 7¢; Cho et al., 2008a;
Kim et al., 2011a, 2021; Oh et al., 2016; Lee et al.,
2021). ol¢k, kst B A ] HPAREL B
AR I G EAE= S5 F 2ol
1 E A THCho et al., 2008; Lee et al., 2021).

HEZO| LEILEE HIS7|-E2t0(0kA7] MY H bR X7 Zsjof et 7|2 SeHE 555

o

6. E 9

6.1 HE7|-E2j0j0jAT| HARE EE oA

Faro] BT} FEIH A0 e 3
2-chil- 5% FETelA 1ok WY $AQ
Edfololir] o2 @Ajol=5o] WA ol vt
o % go| 357]-Eetolotirlel] FESHAS
o] 1=t Wang et al., 1989; Yin and Nie, 1993;
Ernst and Liou, 1995; Zhai and Cong, 1996; Zhang,
1997). o] % X &-thH]- 5 FEH7F k== 4
H 171l thet H-2 A& eia=2] o] Jloisttt

ST o A | &7]-Egto]ofA7](250-230 Ma) ¥
AAEE A7, A715y, SHY A F=2 Lo
won HE7]-Edgfolof2r] 9] o ZZ:A| ET} 77
ST AR A oA LA 34 AZ
ZAP|EE 719He WAdARE(860-835C /21-17 kbar)
< wigkon) Hj27]-Eajolola7]o) gt 714
7e WA gol T AR FHI0T0C /87
kbar)-2t4KH950-902°C /9.4-8.8 kbar) Z|¥-& wlz}
U ARTHO et al., 2004, 2005; Kim et al., 2006; Oh
et al., 2015; Lee et al., 2016).

B/3-FF-2rhit A A H) 5o Y7 Y17
ol A= 251-249 Mao] S4E H42-8(715-710
C/11 kbar)o] Q1A =]l om HAYF =7} FAZ
A RE FEEoR 4R F7IRITHI™E 2,4, 5 Ree
et al., 1996; Cho et al., 2007; Kim and Jung, 2010;
Lee et al., 2019b). A= X H A = 255 Mao] &
oFy WAJ-8(680-630C /8.6-7.3 kbar)o] Az Ech
(Jeong et al., 2021). 3/3-FH-2 4t A GHT} F
ol YRT SHHG oA = 261-237 Maof F
Bo) WAAEEe] A MAREE JH4T
o Ui 2 BAE WX &= FT7IRITHIHE 2, 4,
6; Kim, 1995; Min and Cho, 1998; Oh, 1999; Oh et
al., 2004; Kim et al., 2005, 2007). o]of H]s] <X =H
A H&Fol YRS Buil A= HAS WH]
AAL FsHA B2 A o= A A UAARE Kim et
al. (0122)2 HE BA2] HER Ao S
Aot 7R = AR o MRS WekSol
SRIE| AT o] A Fofl A= HbrFo] EjFH o]
& Zoby B AEE(610-550C /6-4.8 kbar)&
sigkom B4 A7) B27]-Edfolol AT 2 o
321 QJItH(Kim et al., 2012a).
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o8] AFAEo] YA E T 2P-thal-+
F 309 dFez AZsged 1 olfi= ¢
7 7F X P-th]- 5 SEU} X2 os AdE
3 A gl X719 EjA s 236t 250 Ma
730l W/gZRE-& WI3L7] wjZo]th(Yin and Nie, 1993;
Ree et al., 1996). S}A|TF o2 Skab=of| o3 X7
7t 5= A7 oFd 7HsAdo] AZ1=E i en 1 o]
fe ool AR vhel Zo] AP HERE dEF
2 AATH A 1Y HARHES A5k
o ZEA 0| EL} soFA|Zto] U] ghom 717}
7t 4 RS WL7] diEolth(Lee et al.,
2019b and references therein). 12|11 L= 2] 7
7153 AdEo] Y1XI3 FA4 A GolA HE7]-Egt
olof27] o2 RA|Er} HIE APAe £R 7]
S71-Egtolotry] g-thu|-7 FEU7F 4%
7} obd 24 Ao 2 A%Ho] AFE THLH
1; Oh et al., 2005). o]} 3HA| H7]&3] F7et 57
of AAet I L it XA wAE WA
O|EE EZJRE Etololy] TE F AU WS
7)-Egfoloti7| ti & FEH7E SN FBE A
U ediiiz |G o2 AAE 73S X AZITHOh et
al., 2006b, 2015; Kim et al., 2011b; Lee et al., 2016).
H57]-EgfolofiT] o T/3-4F-2 it A& o
2t 7P =2 RS o] doften X7 et &
AA ol A ot FUF H/Ad&-go] 242 B4-
G- oAt 2| o WREo 2 FTtsk= oiE G 34
-FB-24t A o] FEHY 7hsAdE ARsk= F
Aotk

TH-etite] FEHY s AASk= E ok
£ $A= Lih-3A-F-ohe-8¢-21" 2=
£ wat AR == A A A Q] 28] MstoltH(
F 8; Oh et al., 2014; Oh and Lee, 2018 and refer-
ences therein). tfitollA 4 A HE AX +7,
chil2 w4 grelo] Zletn MALEs) Aashe
#lskg molthrt 42, thl RodolA F3k, Fufo)
AG& At 2 Aoz 7hHA ¥ =9
Yo sk AFS HojFw P A% £ A9
oA WA &7t 3A F7kshe B HojEtHOh
and Lee, 2018). Z} X|g o] 2|1 HA] g =ALS &
= Al iSRS A YE 2o ZolE AAIsH o] 2]
olo A AP thEA 2 Feo| X< &
3 So7Hd s Fotdrl= PR AAA T

QX5

ol HATA o2 thETT ST Helrt
<10 3}TtHOh, 2010, 2014; Oh and Lee, 2018). & &
dhak A ool 4 -chi] 2|0 2 FhuA TR
2o} 4] olrk A% F7Hskeh fchi] Ao
REEPERCREEE R EREEREEE
48] Zol7} tha) s 2 A AR 1 dt
FET) o Bl oTjak A} 12 AR A o4
oS o) vk b W Reld U
of it o] uf £l B Afo]o] TS B A5
QAoFA WEo| FETY THE A|ojurt £ 9L T
Feromn 21 5L Mol WaRgol U
ofstet. ole] ula) 7V Z& F7R) i Azl 4
Qe hil-5 Ao iz 239 | 2RAo|ET}
AT )42 Ao} = B Apolefis 3
o ofZEAo| =0} Yawsto] FAH T WA
o] oAk Mol A% 1 A0 e 3
£7)-Ertololsr|ofA] Esfololrr] 712 i
3] 35 T 0] AR Shikeol A Evto]
of:7] %712k 230 Ma)2le] whel) 2 A% 2 %)
oA Egfolotrr] $71(210 Ma)el AL 5
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0 — — T T T T
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Fig. 8. The P-T-t paths along the Qinling-Sulu-Odesan
collisional belt (modified after Oh and Lee, 2018).
Abbreviation: UHP EG, ultrahigh-pressure eclogite fa-
cies; HP EG, high-pressure eclogite facies; Amp-EG,
amphibole-eclogite facies; HGR, high-pressure gran-
ulite facies; LGR, low-pressure granulite facies; AM,
amphibolite facies; EA, epidote-amphibolite facies;
BS, blueschist facies; GS, greenschist facies.
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=°| =AM A8t T Ho = IYPE o 3k
24 A A tHOh and Lee, 2018).

6.2 HIE7|-E2I0|0tAT| SHMEE Bt ol M

HE7|-Edfolottr] SF olF 34 A9 5F
ol 5= F MUY WA ELL 13| Ba-Sr
3Feo] oF 233-226 Maof st H on 5 E A
ol X% 233-227 Ma®] & ¥ MLl A
Hh2{ Qo] Z12]ar @ o4l X 9of 234-231 Ma2] thA
o] EQ} Hleto] IJASIFHTHIH 2; Oh et al., 2006b;
Williams et al., 2009; Seo et al., 2010; Kim et al.,
2011b; Yi et al., 2016). WA 2to] E= APFE] A3t A
g0 A Uehts Aol EAA oY Y& F=
T oyt FU R dtoll A peTtol E, 3¢t
3+ 34 FA ¥ th(Janasi, 2002; Oh et al., 2006b). 2
it 5/ B8 A9 WA Eo = AU
373¢toll A Yeft= LILE 94-9] £31@4k37} Nb-
Ta-Ti Folid= HoEh ol Ltiih 54 5+
A o] & o7t obd AU FAT =
= F A e RS 7Fe S AARTHOR
et al., 2006b). 8A-FH-2 At FEYE 7|&0 =2
5o 1A% A71sy ERY &4 359, E%
FF A ol Yehhe 232-226 Ma SHAUEE
TE 3 Y Yol =AEHIE 7a). EZF A
7r ot et YAk dAsks FESY ERA Y
of| A &= 228-220 Ma®] F& £ 3P o] Ha =it
(Peng et al., 2008; Hwang and Ahn, 2017). o] &4
E2 AR H oz f1to]E(shoshonitic)5hH LREE
o LILE7} 2ote 542 Holck, Tem 54 B
A, FE, U et Ao e =
MAFES ITFFY Ba-Sr EHFE HolFH o]
= Ao WEY fedel o3 REE59 2=
A = Atk (Seo et al., 2010; Yi ef al., 2016). o] st
A FE, LAt g A FolA Uehd= W
Aeto|ES} vt o] #|3let £4 W FH¥a @
(¥’Sr/%Sr = 0.7137-0.7100, €xa(t) = -1.31 ~ -19.7)0]]
Ol M= A A A THYi et al., 2016). o] AFEL oF
230 Ma°ll 3715 55, 434, TS GF
A 9of| FH Al F= F HAHEo| doja= Al
A,

AgTlo] AT HE, FET ALEA 9
A 4, AAfe), E3 A S0l A Lz 280-250

Ma?] 3P} eHr= it 3Hte S0l =AJETHT
d 7b). 12|l SHHAG o AT B4, 4L A
4 A9 T oA AHE == oF 230 Ma 3}
AUEE 55 5 MY 95T IS S0 &=
AlEt) ol2jgt A5 S, HdEA|, S
Aol Uehts HE71-EtolokA7](280-230 Ma)
SHderEol A ol BAEAZE U o]
=AY I IAAEL FE=1e] A" Aokt E
Kol 1 9 A Ho) A4 Uehts #l57]-Edtelot
271 4 B sHd=at & ojv|E (29 3; Faure
et al., 1988; Wang et al., 2005; Li et al., 2006; Lee et
al., 2007; Park et al., 2011; Oh, 2012; Yi et al., 2012).
Cheong et al. (2019)2 FgS-2jo Yept= <F 250
Mag] 3 sPggtol tigt Asslel As B4 o
250 Ma A|7]¢] ridge A 3 BAH 3280l 4
o= AR U o5 HFI| HeiM= F
3 371 A77F 2asiet o|F SHHAN} YR
I fjof] Y2t B AghE A2l |t h, Fs
A Gof| A etz 220 MaZ 3HdrE9] A58} 4
2 A Sl =AEHA] g3 S5 5 Y B
it TR S G A7 =AIETHE o).

6.3 HE7|-E2lo[otAT| X7 Zls} sHA

2ol AN =AY &1E gRt= #HE7]-E-t
olobay] A WEHH RS FHsIR 0] Bk
oA TRt Z-2 w5 7]-Egtolofir] X £ gt
7h dolitZ AL 2 AT 2™ 9). ehtolA] o
of\t BT UE IR FE ol 471 290
MaZdol| B5=1 d& A tul== F7S
3 B3 SRz = g Ajolo] AT S|zl
AUt AL o A sHFA 2 g
HE2BE LILE7} £53}1 Nb-Ta-Ti7l 285 &
Au A7 AR dE WEZE FFEH dE W
E9] AES HSAFTHIH 9a; Oh, 2012; Lee et al.,
2019b and references therein). 54 A|7]of F7]&
) i, SHHAAY, FESHE FAAE e @
3 YR ¢E AR sleru ads 99l
= AL gt

°0]%-280-250 MaZ ol E5=0 E&E FA%} E5
=0 5& Al 242 dvjE 5 e A7 &
30k 3 Apolo] EAEH sheERIzto] mE A2lol
ofs) 425 5 % go] 42 RUF 1 ofvf FE o]
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Fig. 9. Tectonic evolution model for the Permo-Triassic igneous events in the Korean Peninsula. (a) 290 Ma <; there
was a subduction along the southern margin of the NCC before the continental collision between NCC and SCC,
(b) 280-250 Ma; the subducted southern Gyeonggi Massif underwent high-P/T type metamorphism with the inter-
mediate-P/T metamorphism in the Imjingang belt, the northern Gyeonggi Massif and the Okcheon belt whereas
the Paleo-Pacific oceanic slab subducted under the southern margin of Korean Peninsula and SCC, (¢) 230-215
Ma; the post-collision igneous activities occurred by slab break-off in the northern Gyeonggi Massif whereas the

igneous activities due to slab roll-back occurred in the southern Korean Peninsula.
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ZrotgA HAYARTHIH 9b; Oh, 2012; Lee et al.,
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