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Ki-Hong Chang, 2013, Middle Paleozoic Sedimentary Province within Sino-Korean Plate: Paleogeographic
Implication for Okcheon Metamorphic Zone. Journal of the Geological Society of Korea. v. 49, no. 4, p.
437-452

ABSTRACT: The Middle Paleozoic Sedimentary Province (MPPr), a Korea-Shandong area, is located in the
Sino-Korean Plate margin adjacent to the South China Plate. Here in MPPr, the expected 'Middle Paleozoic' (Upper
Ordovician-Lower Carboniferous) hiatus characteristic of the Sino-Korean Plate is ambiguous because of the
sporadic developments of the local sedimentary sequences within the Middle Paleozoic time scope. The outline
of MPPr is drawn only for convenience, not an objective geological boundary. The adjacency of MPPr to the South
China Plate suggests that its sedimentary basins were aulacogens formed near the suture zone. During the Middle
Paleozoic time, a soft collision of the South China Plate against the Sino-Korean Plate in the Qinling-Dabie-Sulu
suture zone is seen to have accumulated its compressional energy over the northern marginal area of the South
China Plate. Supposedly, a natural consequence was an expansion upward and eastward of the northen margin
of South China Plate; the compressed Sino-Korean plate margin of the Korean Peninsula might have formed an
extensional upper crust that favored formations of aulacogens. The possible Middle Paleozoic aulacogens of the
South China Plate margin may have either been coevally eroded away or, afterward, subducted in the Indosinian
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time under the Sulu (Shandong) suture zone or, even now, lain under the present Yellow Sea floor. The Middle
Paleozoic sedimentations in MPPr were either continued upon the earlier Paleozoic sedimentary sequences or took
place anew on the Precambrian rocks. But the total time span of the Middle Paleozoic sedimentations in various
sedimentary basins of MPPr corresponds to the Middle Paleozoic Hiatus. Therefore the total composite sedimentary
sequences form an unconformity-bounded stratigraphic unit that may be called 'the Sino-Korean Middle Paleozoic
Hiatal Synthem.' The rift-fills of MPPr, rarely volcanic and contain Yangtze-akin shallow marine fossils, are
characterized by containing clastic zircon grains with radiometric ages characteristic of the South China Plate.
The adjacency of the South China Plate as the source terrane is supported by the frequently reported Middle Paleozoic
soft collision of the the South China plate against the Sino-Korean Plate. Recently discovered Middle Paleozoic
strata in the western Metamorphosed Okcheon Zone proves the latter area as a part of the MPPr. It suggests further
discoveries of the Middle Paleozoic strata in the Metamorphosed Okcheon Zone. A comment is added regarding
the mixed occurrence of the Sino-Korea-akin ca 1.8 Ga and the South China-akin ca 8 Ga magmatisms in the western

South Korea, a part of the Sino-Korean Plate.

Key words: Sino-Korean Plate, Great Hiatus, Middle Paleozoic Sedimentary Province, aulacogens, Metamorphosed

Okcheon Zone

(Ki-Hong Chang, Department of Geology, Kyungpook National University, Daegu 702-701, Korea)

1. ME

710U (F7| L2 EH| AT A7) dES
(KiE)-2 s Ao o] At 4|9 E42 F
© 2 A glet, TRE-ARSEEE dRols 1
717t & B2 2go] 3lS=o] g Hrh(Wang, 1985
Yang et al., 1986; Paik, 1993; Geol. Soc. Korea, 1998;
Wan, 2010). 2= 57] 2 B 22-g-0] QIE A
214 He1E SV E&3HE) (Middle Paleozoic
Sedimentary province, MPPr)g} 4 A=t}

A= AFEHEE ] A7) 8 2319H(UHP) ¥
AYE =R AFEA] gA dHEHCE A
FHH shte] MEE-2 YSTF (Yellow Sea Transform
Fault)z} $thChang, 2000; Chang and Park,
2001). 1 =3 g5 A 7] 20 M-y
4= 2ol 5Eoze A% BEAYIT U9
o8 AFE TEE $2FELU(ES)H
PRI} ZAfEA Sk Aol dER L 1A
&<t sl (Fi) X Foll EAste] YSTF A ghte
oF sl ouE A9 MEol weE(EE=
o) MPPro] 3g¢x7t € 4= A%t a1 1, 29
FAE A S (YSTF) 2 A3 HY
&3 o] FE]o] Het AJH(F5E) TH5{WME) S 24] A3f
ot 77k Aol A AT Qth(Hao et al., 2005).
YSTF (WMF) AZ2] gsfjx= 8 SE5E &
ZF= 20| A2 ot @A o] =F{t

371 Aol AF-uhu]-F AN 53

S-go=0] F7HAM) Ee S5 A= 21
+= YHCAGS Inst. of Geol., 1993; Gao et al., 1995;
Ren et al., 1996; Faure et al., 2007, 2009; Dong et
al,, 2013). F2 o) AR A0 A 7HYE -
5 A A= AEAE ZE =Yoot /g7l
B9 7 Ao i (EH) A =Tl
L BEIH A, accretion) @] S=0]tHCAGS Inst.
of Geol., 1993). oj&] TR T == 57| IAYT)o]
Foa FE=to] g oA okl yehfa
Jou O FAE JAAHH(Matcalfe, 1999). 11X
2}7|8HS Qo) et AR o} A Ho| 3] A-e-Fof T
stol= AR E AT 4 dou U A= AR
ZHg2Le] o] 4 o] 7] Ht.

F7128d o= FZTol| gt Fleto]AlopTe]
FTEE 50| AR, = SAl EE=T
o] gzt o 2 HIH )= =t 1R Ren et al.
(1996) 9] 2=9] A4 (#th) =0l lPsh= 5HET 5
SFEoIh I AREZ =AM EAo| =
¥ 227F ahshs tha3lE -3H(polycyclic su-
turing) o]2}al =t G2 FHFTe] A7 1
A Zez 2ot 5w 233 MPPré] 85
P 123 7P RS EY 22 HYholl= o

b= BT 2 BEolEhe Aol AlE7HA|
A7 e ot AksRtE BR= ()
o]l &3tk (Shandong Geol. Min. Survey, 1996).
ARERHE 5579 to] FolA 2dd dds
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HE7) 2= Wreleh BEA = 5w AP
R AL Ea B RS b e i e
Rat 497t 9oy g vtk AUk
HlEUME FH AF2 St ‘F7) Yoy 2k
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TR ol S0l W, 2T 5 Ll AHA|
o 5t EA 02 AFHo] BHIF 47 (block)
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27120 o] %o] Tk HolH R YEI ol 0|
Bo] A5 AHGH AT} YRBL YFRW By
ol35lH & & ¢lt} Luliang®5(ca 1.85 Ga) 3+
Sl E9-5kaL, Sibao¥(ca 1 Ga)¥} Jinning®H
&(ca 0.8 Ga)2 g2l 55ttt o]=gt Atz
srele] Zjol £ xmo] Hal Wlel HUALE 7}

<& Yephdct. Sibao¥ 57} Jinning 52 YSTF
ORI WA ol F(AK) 2] 271213
o PEATE 1 34 Foske] TR v
5ol A= o Utk YSTFE] @ =3t 3o of
gt olafi7} 2 et

2 =79 FAE TV 1Y EH ol Rt 1
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Fig. 1. A tectonic map showing 'the Middle Paleozoic Sedimentary Province' (MPPr) astride the Korean Peninsula
and the Shandong Peninsula, China. The Sulu subduction-collision zone does not extend toward the Korean Peninsula
due to the Paleozoic Yellow Sea Transform Fault (YSTF) now found as submarine fault zone (West Marginal Fault,
WMF) shown as thick blue line. The Late Ordovician-Early Carboniferous 'Great Hiatus' of the Sino-Korean Plate
was atypically developed over the Middle Paleozoic Sedimentary Province (MPPr), where aulacogens (shown in
red) were developed. A, Devonian (-Carboniferous) strata; B, Late Ordovician-Silurian strata; C, Devonian
(-Carboniferous) Imjin Group; D, Devonian (-Carboniferous) Taecan Formation; E, Silurian-Devonian strata in the
Metamorphosed Okcheon Zone; and F, the Hoedongni Formation which is excluded here from MPPr (see text for

reason).
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ZQl & AHo] 22 $-FEI A7) 1.0-08
Ga & $5A5H L2 Qingbaikou”|(#f) Atk 1
71748 EE=rmof= Sibao(lU®, 1 Ga), Jinning
(B, 0.8 Ga) F 5o HHEIL, E Y (F4),
wHH](Kl) & HEZ= () ol= 1-0.8 Gaoll 2%
WA (radiometric) 2Hd H HAZ A7} 73] 7]
E5o] itk SHHCAGS Inst. of Geol., 2003;
Wan, 2010). 2t]yo} 2th& 472 7| 20|t}

Qingbaikou (L) 7172 t&5Eo0] Kz-u}
H-2Hj(#) oA s Ee o 2 S <
FREFE)HAAY = AdvA= sFLE &Y
(1)=& EUA vo| et ol2jgt £ AYE F
7|1 het Sz = YHEEE shte] 2|2 g}
2 Soolck YSTF do| /02 3tz o] 54
= 715E o 2eE A SE R Mg
I} QlokE 2Huot A9 3] 71 80] Z7|R] el
A EAEL YA o)l BR= AZIgItHSagong et
al., 2003; Jeon et al., 2007; Kim et al., 2013). o&
Qingbaikou A]7](1-8.0 Ga)%} 2|5 2] YA &
A= ojeF WMF (YSTF)9} Haet a5 s
¢lo] FEHh YSTF= 2HYol 59| g1t &
Ao} THAol SloiAt Mo R A FAL 5
T FE SAolle YA FEHE v Sl £
ATk ol F2 T AR ek (FEE) EAEY 2 7
71 o] 0.8 Ga A5-0] YAPS A7} HIxs] 2l

= afroll tigt A49] s o]tk (Cho and Kim,
2002; Jeon et al., 2007; Kim et al., 2013).

B o EX 5L o ko] F4PHol2ta L7l
A 9] =22 AESHA] gh= ol ok =2
Rolth. AR A7 S vl 2ol 723}
4k Wol 202\ A7} Elojule] o]
o2l Ao| AAstolmz AT o] Holw A3l
3 2449 Qg walA ahelolt ErL 604
olAFe] 270) A ol8) 9] S i,

2. ASHIEOS FT| DMLIE

T3 A= SR JH () ole A
Z|Retat A 3719 Betol S (&R ©l =
Z3tcHShandong Geol. Mineral. Survey, 1996).
19909 Yang (#EER)2 AFEHEE B35 K0 A3}H(if
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RO F7I Y Ao s F5H 3o WA
=k BaLo] 7|25 et -2 A (4
faEr) ol Wi and Zhao, 1992). IA}7| H
PHab7lolle AEUEHED-S Betol 22 Aol 4
o2 B2 Ae] EYgio] Holck H3te| Lee
and Won (1992)o] 13l Q7 HAaRn} 2ate]
PRZFTE A o] FFE] FARASO|Z= =
Zol dHRE QU ohA| TehH FANE 7
Aol YRS ST BEA S0 A2 dE
Hrk Aalr B A sk S 2lsje] 19804
ol o]n] ¥ E| o] )1t} St (Lee and Won, 1992).

AR SH R Wbl 7
ATz s dEid FEo dig (28243
ol LA UL A FA = F71H127]-27]4
712} 54 = Ytk Shandong Geol. Mineral. Survey,
1996). Ji and Zhao (1992)= FA| A (#5EEX) o] A5
gt AT IS AETIA AAEAZ|IL 1 =
T A7 =2l Aok IS HEO| EF
st oo | (F=7)7F o] Strophomenida,
Athyriding 5 4ZH= Jth

319, Ji and Zhao (1992)= Heto| S FALR
FnLAE) S 67) Al &4 417 Ma (Hl27] 2271) 9
Rb-Sr SAAE €2 v} Stk T2 AdY] XJAA|
£ 417 Ma ©]%9] gl&7]-Ae7|Y Aolar
IRk

Zhu et al. (1994)Z sYeto| 3] oA 473
Ma (2250]27))9) WAAHS AT o 2En|A
7] o8] Azolekn e, YAt F7] Bafol
9 Zig Bt 152 299 Ma (HE7] 2
27])9] Rb-Sr @ K-Ar A5& 91 171 0] Heto]
ol AL ‘Wt F olgt REWA I A7
e} G2 FEo] Utk EYTh
‘atol &5 9 g2 =] F2AIYQL ‘LA
Hg2HE o AN d T Rt S &F ol o] Bl A
SrE SAE0] llEAlo dstol= dezo ¢
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3tcKKim, D.S,, 1987; Paik, 1993; Chang 1995).

32 AILRE|07] JAKS )

Y o] ol Ko A7| Fepr| S HUZolA
71 AR or]-57] tlE7)9] AR/, ARKES,
NEZ 489S BSF & 3Ho] wAEo](Park,
1966, 1967; Pak and Kang, 1991) 71 Z-g-4¢to] of
g A=A A=, FEEA A AFEFE o}y
TARS(BLifR) o] HAE o] sfigo] Rt

FARS (L) A2 (P F)F ol BER ez
B e glom, BdER] T TA-AA (AL
35 95) ddielAs 55 280 molth. 11 shE
(2F60 m)= A ESY, uket, A3|otolw, AR (LF
2%, 214 m o)) = F2 A 3|¢oltt. 4hT, o9
3 BEER A9 455 5 S EREth A
S o}A-2 7F59] ARAKUST)ALE 9} 32F-2] AHALE
[Z5 67 I (Fh e AE]E Z3st=dl ole2 d
F= TACHE) S5O, T3 gt FAHE9
AZAAH = 7] ArdFEol7]-37] ArdFe|o}y]
A7)2 g FrKKim, D.S., 1987; Paik, 1993; Chang,
1995; Lee et al., 2013).

33 ATESFA AMER

PSS A G A71s3of dgd
PR @ FAHSU AT, dE5F 5 9=
o vt EEd FATATE e FASsE =
A B2 A E GAH] B Eo) A AEE T
(Lee and Won, 1992). YX1&+2] Alt)= 57](Fh#H)
ol 271-37] (A A&7 (Park, 1993), &2 F7] &
7] "l&7]2 g2 R ch(Paik, 1993).

PAFZL ol e Y, HAF(RYAE
Y AP EOR Lhroln] Zhu e (8) WAL
otk SHEBCRAL00 m) 2 ekS Fgse Al
el MEigre R T, BPEEA 1000
m+).2 AP aaetn Haleo 2 74
(1000 me+) & A4ttt SHIQIR (AR, SR
)2 FAHH(Paik, 1993).

A7} R0 YUFFLE AE) ZHAR(EA
NhE ot 45) 0.2 ojof itk A A 9
F3-e ZPuelob) 1o @A AR R ol
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380-890 mo| ] Alok-A et 33 ofgfjo]] (ofr] ALt
=7929l) 7| A ejgto] Lxsin spale 324 Mt
ol A Sycidium anhuaensis 5 w27 AA= ek H
59 sHi= 57 410-900 me] X EA-APA Qo]
o B2 (Latasetus )2} S (Pentagonocyclicus
%) IS HAEY Bk AR 3 9
1120 mo|w FEZ o] e, |,
A G-HERHY T2 HAE o] glor, 109719
LE(EH) DB A718-5489 EE71d
A0l &0 Ut AhdE5-2 F7 3740-4030 m
ol Al Hetat =F(kH)EEY LR Y
23R= @A vittel] A Slot. E(EdH) WA o
(2)5% F3HEPgo] Attt E 230 71919
= AN A 3ol = 2 F(752E) Renakis deharisis -
I} AFS Parafavosites 5 3H4 o] WA T Lee and
Won (1992)¢]] 2J5tH Az15we] E-2A] = 3=
AlYot 253 (#rlE]) o] 27](FH) RSB (RES
i) 7199 hHHR) ES(ER) ol IE2 ol
o] AY-EARFH APoA AFoz A
WS AA AbEte 2 AFE T HQtoh ARsREE
of| Al Bafo| S eI )02 I A 7T} ¢
137o| el Asirh Bet A LsRE] o
o|u] TR E| ATt 27 cH(Lee and Won, 1992).

RS FE AE5HEQ ST LA EE
Al ul(REH) Tl e 2 AolE Aol 9
sto] H2A = BPE o 2N 589 ARSI F
=] Z¢]o] 21FHT} Cho et al. (2005) AHZF
THUREY AolE YRS o4 SHRIMP U-Pb
A oF 447-397 Ma (AFdFeol7|-A7Hl27])E
Ak o] A1719] S U7 YA AHFT 2
=4 9le7} ol WrkishE 7102 sjH,
webi] AMFTE HlE7|-A7 7] RSl
T o] osf gl ARSI Al7|et
Ao|Z Aol gt QRS A= Hi=F 2t
kA ANSHT AT L2 A5 o|F (£
Z)do] A=t

3.4 EfOHE

737153 9] gt G5 = ol EEd=
M (a2 3w 1A SH4o] =R
Lot Al 3o 2 dol o, T Akeke] 7t
A A2 A Ao FElo Azt 420-430 Ma
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(A FEolr] 371 YA B7))= A 1 EFA|
717} Bl (-Ae)) 2 E8FTHCho, 2009; Cho
et al., 2010a; Cho et al., 2010b; Na et al., 2012). <t
% HAEAL QUET) D47 A2 AE ] 9]
FE AL 1 HR).

Blokso) 44 Aol 2EE 1 9 AR Sl
2.5-2.4 Ga, 1.0-0.9 Ga, 820-750 Ma ¥ Al Zg]o}7|
(-430 Ma) 21 2= QH(Cho ef al., 2010b). 71 A
AL 32 EG9 oF 1.8 Gag oA Y7t
UL FF= 579 820-750 Ma A ojZ=0] A5}
The o 48 o] HiuE EHEA (K3 47)43)
7} gERe] AR Zolakn Ao of Tt
© B3 9tk 18 Ga Ao AWT UER 58
9] 820-750 Ma A|o|Z59] o= HHSY HA=
FHAAL 9B FYL nle Boln 2, ¢T3
AlEo| BAAE dol 5T A781 9ol EH
=) 9irhT 8] AT

3.5 SPHMLMNQ S7|DYIIEE
S oflieh o] APE A 7= Bl 3
()= ek 71282 AR () ol o

#2002 drgEo] Qirk

FHO o 2 Mgt A= AR sl
(et 354 HolAwh|n A EHY (R &
F) B34S Uehdtt e E57-0 28d 7] of
AE(KiE) st

FEA e 1A 43 2ol $2HE A7
o) 8oy B SRSk HA
o] Qlo] Eolsirt. &9 T A (pebble-bearing
phyllitic rocks)2 S| 7Hg EAQZAQA &
oY &L S T HEANYET T 1
ol Fole EFES-AAES AU (@
A P E ez FAEET ptEES
FTHHEY 2ARET A WA 2149 EHFo
2 AZAY = A7) A7) (Egelotar])olt 4=
QFE& sl A7 A7 £ S-S
gZole G2 A7 AN oAt}
(B (fp2) =] o] RtE o] LA St S0l
E& 5o 9Jti(Chang and Zhao, 2012).

A o4 Rreks 2ol ST 549
SHFZTFOE A E =T AT g
T BAS 8= 371 YdS Yol HEzlees

Ofol

A FO 7 jhE T S| DAY BRSO 3k g4
sioh A E oo} SR = AP AU SHHELAHE
gttt o] Ao glojAe 71 717HA
o= REFOoZ)o|= E|Fo] APHUL F&(1k
H)E =AU AZ|(Ae7] R A ‘=X F
Fowgzrgol ek ARt FRAY FA=
Cluzel 9] o]yt B2 T 27| 9] Fo A o szt
t}(Cluzel et al., 1990).

24t ATLAF 27]9]| Son (1970a, 1970b)E
ARG L5 Ah7F F7| 2L Aol
F5510] o] o1& TP Kim, J.H. (1987)
2 hehe A HEehe) A4 (fRk) WA B 5
AA AR} Bl E7]-AR7 Y 'St S|
o EAE ARt 2ol offel Zo] AolE
QIAFES] U-Pb 120 ofs) 271240 =12 A}
Ao] ereigich

(1) SRR e Fo LAtz
o EHEgrtn 22Eloigkor} Ha4 Aojel
7V 2 729 U-Pb dAgo] oF 410 Ma(Hl27]
A7) 2 e thPark et al., 2011). [o]®Et} & F2
oF 400 Ma A Q=] QA7 17]017] o] 27}
2]l &elo] & g3}rh(Park, personal communica-
tion, 2012)] &, thEFFE] Alth= ek H1271¢)
9] kol Slct.

2) e FL 7P A2 Ao YA Feg A
7} 440 Ma(27] AR o)) e d7257 ¢
O] HTHCho et al., 2010a). wetA] 252 AT
£ 440 Ma o]|%9] ARgopr]-Hld7| & 571248
iz Qe LmelEolas uhch g Exshy
(RE) Chondrites7} 474 = 14| (Chang and Park,
1977) Chondrites®] &€& 2 AlHH = ZH o]
(-2 =H|A7))-AlA37] 0|t Haentzschel, 1975). €
A= Chondrites7) 'HAE L e]Zo] 9 =2 TH|A
7] A8 39 A AFolghs IANA A7)
U AL g Hylou A7 AojE Aol whETh
(Chang, 2008).
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Table 1. Simplified Stratigraphy of Okcheon Depression: Comparison of its metamorphosed part and un-

metamorphosed part (Tacbacksan Basin).

Okcheon Metamorphosed Zone

Taebaeksan Basin

Jur. Daebo Orogeny
Lt.Tr.-Jur. (hiatus) Daedong Synthem
M.Tr. Songnim Orogeny
E.Tr. pebble-br. phyllitic rocks (Hwanggangni Fm. etc.)
(=U. Suanbo Synthem) (hiatus)
Sangnaeri Fm., Seochangni Fm. etc.
(=L. Suanbo Synthem)
Carb.-Pm. Pyeongan Synthem (Bibong Fm.) Pyeongan Synthem
M.Paleoz. Daehyangsan Quartzite, Ungyori Fm. GREAT HIATUS
Ord. Changni Fm. etc. Choseon Synthem
Cam. Hyangsanni Dolomite

End Proteroz. Jangamni Fm.

(hiatus)

Archaen-Proterozoic Basement

fTt.

IYF7] BH ol Sohe S WA
A (A AGAS) oAM= BAF 2 ghellM F7]
I AFol o grEd Ao] 7did. S
tiet Bl o] AlgiE SAYEREE thae] i
F 13} g

3.6 EHHHAER] 3SEIS

A= AR S AFl EEste 252 3
L =ESHA o) osf| AldFEolr] M7]-F7RE F
A(FE) = AtHCheong et al., 1979). TG4 3
Lee (1980)= 352139 AIHE AHLF o2

5 FAoU 229 I =E ARV} An et al.
(1990, 1993)-& o]5}4 9] T EE EuhS KBl TA
S0l = FAHFL) A H 9] Majiagou (B 5i#) S 4
£ Badou (/) TU(LEEH|AY] F7]-37] )¢
FeEEQ}L Xt 2| ZFUct. Lee et al. (2006)
= 35959 A7t L 2En|A7] et Tt
35S (e EE) o Aol el A= Ao &
S Qb o]shdE B arglo] Hgloens £
Al 22 FHANA AR

SAd = HAAH (S HH A )< BlA T (B A
X)) 2 23] roledl A= 7 (A A 43
AL @ Az FE A} F7| A S9] 4t
Zo] o] & A = B8 (unstable) < HA
teh= AP == Qg4 (stable) EfRARE || 4] F
7| Bl & o] QIttH E73 ghetrt.

3]58 52 Kobayashi (/IMKE—, 1966)7} 7]A|
3t 2T H|A7] LA AT F(1TiE) S Sl
ERIvh 232 A3 A-Ful Al T 4) A 3 obar) 42(8#)
o] m8lgro 2 EE 3 oF 170 molc. At
saloy)e] HH2e WAA ke A7)el 2
= b () o 4AREol B R A3 3ohE2 7]
ojl utolck. Lee ef al. (2006)-2 A ZH3 o] At g
o}A| 9] eFdo] MM Eo] Wrk= 54| oL dl &
Sol ARST GG HEYSL ol o
SRE Rt R ES BRI o
Asolrles 7T Y TeEEdT
7ol oJsf) JHEEoJof & HolBm g ER A= 9
29| o7} 9lrka s o],

39 16]4 BRe] WA IuEE AEAE A
olof] AFA o #af AL} = 3EES9
o] Hsto] 1At Al elolr| 7} obd TR
A< AAstL F7| A A E ol A Al A F T

HICH
=22

=
rH

olERo| of

e

Willis ef al. (1907)0] 253+0] 57 o 2mu]A
71-7) A57] A% (ke & Bast old 12
o sEE Ade] EYoz Yol agsdled &
B3] FHEAS vlFEsto] T AT Ar
ol 2 tha% 7)7kel 2173] TR HH o] 1y
Hglgol delA F2ol st o 37 T4

HAS 5 7aA FHol obd A SAE MG
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= dEHFHPaik, 1993; Geol. Soc. Korea, 1998). ©]
= 371 Y EHEAEL ()T AHE
(Hogip) ol A5 228, T 'F7 28l =H
(&)’ (Middle Paleozoic Sedimentary province,
MPPr) 2 et Qitt. T O A= thdFo] =
ZsHA wEE o (EE)A otk 7] A=
AA I3 A 29 Zel=Yof AR F0] AUNE
Al71Q1H ghg S0l 2 A7l 2o
P B 2AR50] A= A= dloh

271 2ol Fieto| Aot zute] F=35t
o FS=TE o|FUL i FA FEFHS &
Z=rol| EIHAH) = R th(Wang, 1985; Yang ef al.,
1986; Faure et al. 2007; Wan, 2010). “400 Ma ©]&
ol 212-upu] ZA AL YA 2o} BETA
3 9] FEAFA 0] AV (Faure et al., 2007). Gao et
al. (1995)= E&3H SAE Eof w24l 3l
o} A At F2jol7]-Hl27] HAAZ o FZHo] T
ool F7Haccretion) = rkal ok I Hio=
Dong et al. (2013) & 5= 55=9 ZH=4
o7|(#) T= % FUte] B ==E2 v Uk
Faasre A A AT oA ZFEYE w2 24
o A= A Aols F7| 2 E5=-95
= 7 AT SE WA E7H{H, accretion) S T
A olztr 2@ HE B= JFHAHY
S0t (CAGS Inst. of Geol., 1993).

A sAbA o) o]5HH 19463 2] A|0F2] Shatsky+=
A (A Heoll FejRo HEE A €350 1
EH 52 2etF A (aulacogen) 0|2t SR =4, T
TF2E| HLEEUHA 0|59 B s F
= 7t i ol sl s E 7HE @
F(EAWSYl FHAT (Foll 1 Bitks S54M
o] Hr}t) thA] WotH ZtAAS S olA A
AU ZA(Z=2HE) oll7HA] B gt G550l
223 A (aulacogen) F/JolE0f 2J5tH F Ho] 4=
- AR PS o B Astelli= @4 (hot spot) =]
AU AAES Y= 67](doming) Fo] F/J=aL 1
& ot A7 AAollke g3 &2 Al (aulacogen) |
ol Wttt 7H 5291 - 3R(=4%, triple) €
0] Bt 2% 2A|7o] Al GejH tieko] Haz vt
M2 1X]= 22t A 0 2 F=rHBurke and Wilson,
1976).

0

Ofol

Ao Q= Bt Eoll = F2s) 847 drn
HuEo] gt 0|2 n|Ro] FFW-HFS=T B
& giget SR okt s eIy sil= 7
ol dle =% B EeS o & Stk e
of thgt FF=1e| =] AEJcHA s 51
9] *F7] I AZ o] WA= Al BARRA
o] g Ao|}. 1B 2 HAE= Ren et al. (1996)
o] AP (M) S=° FETT T=Y ol
Azt =2 (Sulu)tioll A 9] 1 A)719] FE2
IS MPPre] 33947 = IS SN &
ZINFE AL g2 Helth 7h& 0|37 d&el
Sk AW P = getF Al (aulacogen) Q] BT 1
E|F o] X3d 4= ST

SeHaA o] Bt ol S/dolehd Z17-uh]
Rl o Stz AL W] A% A
719 AEet SEE qYEHP=TP e Z2t
FA WFA G2 YSTFof| LA 3) et 1 AR
YSTE7} 7] A doll B o] A4S 33t
SAMR 571 I8 53t FE 1 EHR = aF
oA o] FEoURE F&E R HIste] 1 S

MRS YSTE $2.2 B3] 92 9 4 ek

5. 2 =L{0f ¥ slZA|LIOF Al7[Q] HMELE

Kim, J.H. (1987) SHHAH 9Bz 3HE)
$ehs e Rb-Sr 9k 392 Mag, 18|11
A &0 HYY S Kr-Ar 4% 319 MaE
4AZ F7] "H271(392 Ma) ~ 57] A©7](319
Ma) 9] &9 2§31 M43 47t 28 1
Aol ZAstA ‘A =Yolr|(#]) SHEART S
At ‘LARALE S E53 Cluzel ef al
(1990) &= ZF =1 o} wfol] LAY F8 A
=50 Ak AR T2y Y 719
FEHETY EHFo] SHUAANE Zqet= &
g AA Y =2 2ARFolERs 2 Aol A%
A A &= gHE, A=y ok Al7|(2AH F71)oll (%
AR N A) S50l HRth= A= Ko
A A FRITHCliff et al., 1985; Kim, J.H., 1996). 71
gJsto] ‘L E Yol SHRARF 2 A A A] £
A9k 71w o] m)oFet W /Ad A-g-att S EE-S el
A 2 A ARES Bl ok F7] 2A8Y o2
2 B BYRETE HoAFAN 2= A2t




ol
rE

Si=

r

=9 AARAERE Hole X Jioh A ¥E
FolA LEarH|2A0] FAH flof AZt=9] 7
AR 2 FHF 7IAAYe] 2 AE BERA
ok v ZY Yol A7) 2R FAET
steigts F7] wAY Y WA My JE
Zate 571 LU FRFEA 9] 7HH-E o
F§5=°] YSTFE $&2o= dHlste] shte 7y
A FENZ ASAZ] 23} IREE FA R4 I
HAMY AdizE A= ok A2kl Kim and Kee
(2010)= &4 A <<] WA AR SHRIMPA|
0} 2 ¢1gjo] 440 Ma®] B3} 420-370 Ma2] 11¢}
A= AAEThAL ER T

SHYALN = A7) $HHTS 7] o]
&= 3 $7]0f 7hHe WA EREo] ASlol ¢
A dd) A2a d2izley. 53] #0129 U-Pb
TARE =2 SPTH R H7|HE7] 9 oA
Z1-8{( peak-metamorphism’) o] A= It} Cheong
et al., 2003). S|2AUol7|(H) 2] ¥ &-goletar H
ORIl Atk

A7] #5719 RS T ARl =
T vk e, A Fekol 52 AR ElA
A2 299 Ma (¥]27] 2)2] Rb-Sr & K-Ar #o]
AT o] (EH)F o] AILEHUY BF=
of thet F27 o FE9 AT} tHTh(Zhu et
al., 1994). o] ‘Helo] 5 & HLF9] Ao &
A% AL ofHER A=A = ‘Heto] HAYRE
ot E|oF npgstn SHK/I)HEAAH HE7
29| HAAE| P e = Aoz Bl

= o] ) EJHEAE2 AE7] 7|9
9] 7152 S-S HAHAR o] S-S &
-5k = To] AAJZF Q] Ea(divergence) 2] A3}
ol S8tk d=AYoKIndosinian)7] 2] &
A YEFEZ AT SHI Y 22 A2 tiS=2A
71(58dH) & 7150l

olo] HE7|ole 5 F B A () (W)
9] 7184 &4 AMNZ wEo] A HE7I1=
FAAAGAELE 2T diF AeE Y SF00 71
g Zojtt. o]= FEAIYo} A]7]9] HAgA-golzt
£ 5 5loem 57 W S718Y HAte] o
HAog Heel Hog wolr) FhEuk(7)at
FEHO A7 SE(QI=AYES) oA =
AlYol71¢] & 7kE FEA1717F 1 H T o] 3§
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EAYoL7|(H) W2l Fubsle] F3_-50l
A=A A= Gz A7) Hojof & Aol
A F71 Y B2 =2 asH(E L) Aol
=D A 27190 =AY o] AT o]
UMS AL == Loltk o] HE7] Hole
AEAY oL FFE Al7]oll Sofztch

ARl HE7] AeshA g Wkt g2
7H 574 BlESol B2 = o] itk AjolE A+t 9
St Bl E-S(udfE) o oke] S (FE LE) (BHt
FO] HgAIRD S T 3R Y Al e =
LEH|A7|-Me7| Ao BleS P2 2
E5-9 Ao U-Pb A+ 2 EHUHCho et
al., 2005). ol F2A7F FFLA A= S0l
H, JARE G2 Aol gt dFol "ot

6. SHHEMIIY RTEH S0

SHRGH AF7E MPPre] ¢ ¢tell Soi7ith=
219 o= A AFE It M 2E A0
o} SHAGA NN F7] LA R Fo] T WHE A
o] Hoj .

-7 SN LA SHE] AS5HY
Fog 37 Ed(44)7 Hrhs ARl distol=
oju] AFEHUAUL} o5 F Al F et TRt =2
Z} Cluzel et al. (1990)2] ‘gjytg x| 7)o} ‘B 22 7]’
of sgztet. o] F R Atojof] HAFA7F A Gt
S}=(Cho et al., 2013) B4 7} A7) 5l glot, Aol
A=2E AHESHH S 2419 HHE 25
7HaEaTe IEUA R sto] HETolA EA
Ak A2 o] 2t | Tt = oA ofn] A
ot S = 2574 W9 (intra-cratonic) @ 3
7ol (PpaEss) ATt

=]

(debris-flow)7} 23] #AAc) 1 EZHEL 1
AR TR ARIN S A9
2ol JEpS2 =2 HIFEHAT SHUAH
F20o] A5 525435 (Chang and
Zhao, 2012)2] AAA|TE AR alo] 17] A7)

N
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(Esfolol2r))Pe AAG A Al Aol o] FeH WS HelTky ofn] WY o= £

oA A A= JeHPark et al., 2011). o] A7) 4 WA= Idj2 F&Hr F7] TAHSS EA
715 dolle QAU (75994 A 5) Mt A SHY AR de JARE d2BOo2RE F
7 (Choet al,, 2004)8] I (KHR) S0l AU Aes 3FLL UKW 2ol F2Bo] T5dU=
24 - FAEHo| Q). o] SMHES EE =Y HHEshs AolE YRSl HAE SollA A
G2 A FholF(mass-wasting)ol] 3] SHH 7] A| 7] Yol EH=|NH EitFollA FRre Efo
A 24 o= vkl HAE Y Aol HAols AojEEo| T s AR Z2 o|X|o|th(Cho et al.,
2 FeF=xA(gravity tectonic) A2} ¥)(delamination) 2010b, 2013).

o FE=EE AL 2 sj4HrH(Chang and Zhao, a9 AT SR AR dE7 2
2012). 53 B S8 w0l ob A7} A4

7] LELHAY Y] AR7|(F7] 2A8W) & B2 5, I dollM 287 Jad AE
h A4S RIS} RS () 7] DAY B ST A2 A TH(Kim et al., 2011). A
T (MPPr)ofls 58 E12 571 2/ k25 7F B L8] skt A A7 BAk= st

Fig. 2. Tectonic elements of South Korea. The Paleozoic Okcheon Trough (OT) was orogenized in the Early
Mesozoic. OT is divided into Tb (Taebaeksan Basin) and MOT (Metamorphosed Okcheon Trough), the latter being
relatively unstable in sedimentary facies and tectonism. The grey-shaded Hb represents the Early Triassic
Hwanggangri Basin, a part of MOT. Division into MOT and the unmetamorphosed part (Tb) depends on the intensity
of tectonism and metamorphism. A NW-SE-trending syn-sedimentary fault between MOT and Tb did, in the Early
Triassic, a distinct role to form Hb, a fast subsided basin where the Early Triassic non-marine syn-orogenic flysch
was deposited. In the mid-Triassic, the same NW-SE fault thrust upon the basin-fill of Tb. YSTF was a dextral
transform fault that made the Korean peninsula exempted from the Permo-Triassic subduction and the associated
UHP metamorphism which was confined in the Sulu zone, China. The Early Triassic Sulu orogen and the associated
northernmost South China Plate used the orogenic energy to push YSTF toward the east resulting in its ca 30 degrees
clockwise rotation. The geophysically detected deep fault zone (WMF) records the eastward migration and
clockwise rotation (ca 30 degrees) of YSTF.
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Table 2. A table showing that all the strata of MPPr compose an unconformity-bounded unit that corresponds in

age to the Great Hiatus of the Sino-Korean Craton.

TRIASSIC Indosinian Orogeny (Songrim Tectonism)
251
PERMIAN L)
260
M)
270
@) Hercynian Okcheon metamorphism
299 Bibong Formation with Permo-Carboniferous plant fossils
CARBONIFEROUS
)
318
@) Upper Limit of Great Hiatus
359 M. Devonian-E. Carboniferous Yannan Group, Shandong, China

DEVONIAN (U)

M. Devon.-E. Carbon. Imjin Gp./Yeoncheon Gp.

Devonian Taean Formation

385 Devonian Daehyangsan Quartzite
™) Silurian-Devonian Ungyori Formation
397.5
@)
416
SILURIAN L)
423
™) Silurian Goksan Series
428
L)
443.7

ORDOVICIAN (U)

Late Ordovician Sangseori Series

Lower Limit of Great Hiatus

461
M)
472
@©
488

QS 0] AFR7I} 71t A7el Rl Wtols
sl $h& 4 gleka £,

k=] AR} AR ARIE(indent) 2 75

go] Qlth= =2o] W3 =|$1a(Yin and Nie, 1993),
HEA 7R & ghgol| A A Q= of upgsitiare T
RO ™(Glebovitsky et al., 1994), 437 Fek-
ZA(SKTL)< w} e A|jEo] Bojso] shte] <l
dE 24 H2gtt= 4% I $tiChough et al.,
2000). BRR= o3 THEE Y JIHIE 9] o= Rof| =
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Sola A AAS wsia Zoiich 2612
T A egho) g BENEA R sl <)
dE[indent, X]¥](&5#7)] <! “Yellow-Sea Promontory’
(YSP)} A2 X|gHE#4, indentation)2 FiTh= 73]
£ 23t Chang, 2000).

g5
Pom I AL FAEA v 2 oA P
7z QeH (3™ 2). 43719 o] 4FE=Y & B
o] $HWE ul 3ol H He U™ = A A
(HR) S A 710l REUA| 3 2742 (global) -2
Aol 719 AHF 0] A gle FRAoth SHY I
AA|7F 2 shte] Fokt 743 i (intra-cratonic)
A=) oI SN =7 = Ak

A= A7) SARE(GR) skl At <)=)
FH=A EHE T HsHA FHHE @R E o
A SR ES EE=0 - (H2R) < «f=id
2 =kt A SHiAlE SRS A7
S35 Soll ANER) SR 2=o] ArKChang
and Zhao, 2012). BAF= o] SIS H9 9
HAE LBYPE w7k 2 AtHChang, 1995). ol & &
L FA Y MG ES AT FEHge= 9l
3l oFLjofl Al mhR] HYPTA o= Hol At 43Y7] =
4% &l A i+t 2 2= (s ] S U=
Aolt}. o] 2|52 SHUG & 2Rl =H
| HH&E0) S35 wE SAEHEeH, 1 99
RS T &4 FHHUGS o HAFH Uk
EA & At olA v =4(Rpsok) ot o
7 &S el

= Yo @5 JAWET} Jlrh= Wge o
Mg ZA R FLATe FH o] 5}
Ao ‘BetEA o F2EA Y T 4=
wota T EYE Kobayashi (1953, 1966)7H4] A&
2j7tof gtk BAlE BtEo|E o Holgleng B
T FE=ol Aot A9 F=FCl HAH
= A2 ot wi itk 27t SRR A G2
229 B HEA =S gt e s gt 1
AMaPd A2t BEAEH oz Bils Eol
oBg JAE BFRHOZ ol3f5lE 5 289

Ofol

3

g

o] 27] 4ith. 27} Wk P EAE FE ()

[¢]

A ET-(bio-province) & 2Ju|3H-S A
Utk S A PARE iz o) BER e U
" At pmie] BER e W 1A glo
T700] o] dETe U= (indent)7} 7]o]3)]
e A58 942 £ 5 Utk 2R 55
$2A9) S AX PP SES Ao &
Aoy AePS o AL 28 2471 e+
Aolgich 17} el 8zl shaehy o) W o
$3} 0] A % Aolth. “S AN BE
of| AN 2|2 s 32 ol F23| A= 0]
3HA o2 WA En”

Kobayashit= EFelAE <ath(#)S sfitel
TAREA (9] £9) SHAPYE Birh 24
A7 9] E5H= WS H3fl(Kobayashi®] st
A) S FHEE@) HAS-AEEH)E B
ek SRR 77to] Ae FLB( ) 2
< ZE o}y Hitholl= F2El EF-9 IAPE &
471 H o At (Kobayashi, 1966). 123 g4t
BAE ke SHIYAY AR= shte] 7|vher
SRHGEE) o) o Adehe] T (EO)E Tl &
Z3f[ 1) BlEl 23l ()] S T Aol
G238 &Rl Archaeocyatha7} s 2] ‘24
AN EA oA B A= F2eet a5l AN
7] wj&o)2} Azt th(Lee et al., 1972).

a4

H O o]o

-

JLV

o}

o fr
o

)

1t

2
=

8. 4 &

ZEEUol 2ARF 9 A7) F7] LAY
Fe=2 gl E7H{Hn, accretion) WA A
gt 3= P=d|, ole A= F= wH]-F
(7)) 7F Hole 20U (UHPM)E B 74
3t &3 (Hacker ef al., 1996)3= tj2Z o[t}
371 Y B9 o] gi(h)EdSe FA4
MPPro] @33 dolet= F A= 7] 289
AP ERM) NS SEIONA 1 LS ZokE
Seato]| glok. MPPro] eighs, SHBAdd AR 5
T 84 Aol AT 23S st e
o] FHEA RS €A Hed L AKE
T T 7S 45 Aol "k
MPPro] g2 ghau-HE=me] Sl 4

BUES] SR YlolMHTt FspuntE
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Si=
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(Yellow Sea Transform Fault, YSTF)o]| 772
Hte FAFA o & HadyS2> AYS et
YSTF= 57] A9 Akl SE= A8 &
S gE5=wel Yo 2R v A vk
o™ Aoz H3Ith +F(Sulu)th7t 12H4] -9
i(keA5)2Hd YSTFE =S &4 114 55
o] B ()& Adstd 2244 B Ak 2k
o Tste] o)A 9 HF A MPPr o] §l
Atk YSTFE= A7) leA|Y o} i o] T E-S A
A @A olli= WMF G3-t 4] ZkE8}aL Qi

S Wdshs 822 28k A (aulacogen) 2
7Hd-2 MPPre] g3 A Ao 2 285t 35 +9
hgo] B2 7P 1 2|43 Q1 e 7 el
sto] A o] FAEHA FAlo BT AR
o= SAES] o] QS W=t Aol 5
AR A Ao BlnA o] §7]
stof Ao g2 g =AY F(HE7]) 5 Y
ol A &HE AU E FafiAol Fot 9l Aol

ShE MPPro] 713+ A REE A (KHRE)
79 TEI S| YR sET ZAGE
) ol2h= AM2 57| At o] QF223)|7} ghgtko|
AR P 71Fo| 88 I - F2 F 1Y
4% (convergence) 2] A2 | F 2 2AE 583
A &3 BoH(accretion) AE| 9& A oot

Trd AT O] o= Z|Tbof| whH]-F SRt Y
Agof|, & g FE=3 Atolof|, tieo] AU
Hatd O dFY EHEY WP -HAaEe] A3
Z=HolA T2 Aolu a8t Kues JE 4
Uch. ofute 7| AT F¢F F AT BlwE] 2
Al Aozt F71 2o +=E P AR HQl
ok F di59 =8 WA vkt 58 = 7] L
A B2t AEE (o A'7] S7)00= dEE
(divergence)7} A7H=| o] siF o] AU AR °]
Aet7] a4 Q] SR L7t Xttt 9
5719 A ad 2183 t3ole A=AY o]
o] e gEAHY $EY A (Suluzites 9
FHHE) o] FEA =ik

MPPre] €3 S3 (7t B2 B840l o] 14
A FAAYE A= HE712Y Ao 7MY FE
Azl Aoz dHFA) HE7|2Y F A5 A(H)
ol o2 Fow/golnt. o] FHH Y22 24
T 22 B|F0 F| 2 Ay oKHercynian) W
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olgbi & 4 QIth. STAEY] FUHe BuER| ¢
Ok 7l oM A AL§ o) ST Ao At

A TS EFSHE A 8feHe Aze] Y7
o] ThE YR YEIHS Wi kHo| go,
FHEL YE 2] QHste] HMPT (O
1-08 Ga), 27|24, A=A\ () 5 of ) A
49359 A7le] AR B Aol X
B 52)o] 27)ols QA S A QRS
AT} YSTFO] 2 dt ojato] nje}, shaw dus
9l AT 7 H FEHRA 2 AR (FFR
SAre)) WM 7122 7HA 5 E 9.

AF A}

" 19539 st 24 7142 UhALE )
2 Ag S AVYNE AT 15 715 e o
nhth S AR TAISFRA T ofu Lute] vz
B AT Tl A5 BRAE ol b uby
AL ot W49} ReedmanthAIokE a3t
AFe] A7AfolAl LA BT} o] LA of
o)zAte) ATl 27 WYL vt k. 0] BE BE
7 ZAE AL A A ATA] ZRE e L Aol
ATl RARROEE WATheh HH A
£ uasis o 71274%o] Hich. BTt A4
Zol= A9 ujd 27 ArfjolA] ALAES Fck.
A1 60z ST st (Ao TS B
17} s ) el ATE FAe)E A} 5124
o} Ezfoloa7] A Aje] that e A4lo] =2
o} thebe] WAeL SH, B4 AT 5 we
shArEe) A7To] Fol o THd whAAT
S8 U 5 ANl iste] AR
Azo} B 148 e ybt S5 e) o] A
At Aelg oA Hek 914EE B v
ubaje} AR uhalolA] ZRAhT. EEE A8
RSB RSOl Aol S mait.
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