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Abstract There are widespread ~1.9Ga plutonic rocks in DPR Korea, which can be subdivided into three series, a porphyritic
granite series (I-type granites, e. g. , the Myohyangsan pluton, 1900 ~ 1840Ma) , S-type granite series (e. g. , the Gasan pluton, a
1862 +5Ma zircon U-Pb age is obtained) and the syenite series (the Ryongpo pluton as an example, a 1857 +2Ma zircon U-Pb age is
obtained). The I-type granite series is called the Myohyangsan Complex by local geologists, and is characterized by megacrysts of K-
feldspar and is closely occurred with the granulite facies meta-volcanics/sediments; whereas the S-type granite series is called the
Ryonhwasan Complex, and is characterized by containing garnet and cordierite and is distributed in the high-grade paragneisses. This
indicates that the S-type granites could be originated from paragneisses; while the porphyritic granite series (I-type granite) could be
associated with the volcanic-containing supracrustal rocks. The syenite series is called as the Sakju Complex by local geologists, and is
limitedly distributed in Sakju and Tokchong-Chongju and the neighbouring Liaodong Peninsula, and appears as stocks. These plutons
are slightly older or basically coeval with the metamorphism timing of the regional amphibolite-granulite facies metamorphism (a 1844 +
2Ma zircon U-Pb age is obtained from paragneiss of the Jungsan ‘ Group’ ). The syenite series could be originated from high-pressure
melting of crustal materials. There are also similar series of plutons in the neighboring Liaodong-Jinan and Jiaodong areas, where the
~2.1Ga igneous rocks are more prominent. There are also widespread ~ 1. 9Ga plutons in southern Korean Peninsula; however, these
are dominantly porphyritic granites with a few charnockite and anorthosite. It may indicate different basements for the north and south
part of the peninsula, i. e. , they may belong to different paleo-continents ( North and South China blocks). The widespread ~1.9Ga
I-type and S-type granites with locally syenites and some mantle-derived igneous rocks in northern Korean Peninsula are coeval with the
regional high-grade metamorphism. Considering the existence of Archean basement, we suggest that the region was possibly similar to
modern continent marginal arc at the Paleoproterozoic.

Key words North China block ; Korean Peninsula; Paleoproterozoic; S-type granite; Porphyritic granite (I-type granite) ; Syenite
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Fig. 1 Published ages for Archean-Paleoproterozoic and Triassic rocks in Korea and the adjacent areas east to the Tan-Lu fault ( see

Table 1 for data sources)
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Fig. 2 Simplified geological map of the South and North Pyong’ an provinces in Korean Peninsula ( revised after Paek ez al. , 1996)
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Fig.4 U-Pb concodia diagram of the representative samples

Insets are selected cathodeluminescence (CL) images of representative zircons
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7 Wie

7.1 B~ 19 ZEERENERARIIREEBRERESL

Bt

AT, AT HAEE ~ 19 LR AR AR =
2,508 S BIAE 4 R A (DL L g ik Oy 32, X R Han
(2011) %143 ) Myohyangsan (#5111 ) %5 1, 5 & Paek er
al. (1996) X153 11) Ryonhwasan ( FELE L) A2 E RS — ISR =26
FHE) UBRRAE R A R (L RE R ) (DU A R 1R
22, % Paek et al. (1996) %4311 Ryonhwasan ( AL 111) Z¢ A
RS ) MR A R A0 (LA A R o R, X
Paek et al. (1996) X 531 Sakju (@I ) A4 4) . Horr, S 7Y
15045 B AT AR AR M ORI 32 B2 B R, 5 PR A AR
TR L A ARARC B RIS A At DL R T
RIS 20— 7 (Zhao et al. , 2006) o 73 4b, FATHET R
Pe-v )N X A A TR S R S SRR 2L,
PR T RARS B BB RIS Z h R T2k —2 TR, S
BRAERINEARB (R ARAaEFAa KA
MR ARAOEE AR AR aERENE &R
HROMamESAaEERE(K20%), sAa%Er5E
ARG 53R, R A B R ( ~55% ), AR U R
S RIERIE R, BRIRTE R 5 (1 BUAE R 2 ) RPN
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LT EREEIRR A ANEX (KD, AU AFRKRAE
BERHE, R WAG KA SO OB s,
SRR A AHAE BT B L R G R B Y], IERAE RV FE
AGTEPIM R E P A5 3, S Bk e, Bl IR A
HOHEIERK S R s EaE EAEA S RIER
EVKIER S R S E KBS S RCE IR
B

1L T AT MRAR FB 5 3R S A L, B R AN [ 2, 3 2 i [X
VIRE ~21. 8 L4 A BITE KRGl ~ 21, 2 ACAEFEMEA R
F,ca 18 ~ 19 {CAE M E AR, RAE A HIEWa EE, a
WA TEA S ( ~ 1870Ma; k7 #EWESE,2007 ) 55 5 S-BUAE B A
KA o WaRXPINHCE S AR AAERE R 2. A, 1L
TR AT X R LT T ca. 19 ~ 18 AZAFEAR AR (3%
U R SCHR) L 28 B0 22 o0 #1 TR 6 Rl o S 7 T 4 A <08 3l [X
~ 21 ACF IS HE T SN 10 ca. 18 ~ 19 AZ4F M, A] &
TRBERME S 5, RGN 78-3R
DX A PSR AT 8 2 5 2 e OB 2R3 3 T 1 1y 46
Kea AR EMIRE

IR B SHAEEAR L, B 3CE RRIFREA LT S RIE
LR E HALR AR AE R X e B i &, TTRERNR &5 1k
A—ERFR (Liu et al. ,2014a) . FHH, INRFB LT
~ 21 {LEEE Y A (Liu et al. ,2014b; Wang et al. ,2014) , M\
B A T BERT , IR B 2 DB Y ca. 19.5 ~ 18 42
AR (R 1 K SCHR) iz b IX AR A A A 224 K, (H 2
et ) — A8 i, i 2t S T AN ] 22 5, 14 AN 15 4E ( Peng et
al. , 2014) , AR MILAR-FHr—+, H A T A FERE
1 ca. 18 ~ 19 AZ4 172 B /R PR REA < 3 2k - 7 T b X8 T A
FAR ool R T R AR L T RVE (Lu et al.
2006 ; Luo et al. ,2008 ;Li and Zhao,2007 ) ; 11 4< 2 510 55748 i
PERIf oo AU T2 2R LA R ERCS ) Fioky 7
B (PLRRA 2R ) (Tam et al. ,2011; Wu et al. ,2014b; Zhao et
al. ,2015) o BREER IC A S QR R (2 5T AT
BUE FR A RKOL AR, 2016 ) FIEE RIGHE (2 BT LIRS 3 5 B
F5F,2016) s JRAKBE” BN B TR o (Paek et al.
1996) , EHT AR AR 27 530tk s G ] BB D ol ot AR DU At i
OREESF,2016) o LA, AR 5 5 i fef 2 1 AL AR vl B
BRA A HoE

HEEE B RS R K E ~ 19 ACAE A 0 s AR, I H Rij
MBI RE , A A R BOIRAE X 58 £ IR D& %
IAER E, Kim et al. (2014) AN IX AR A KT T HINE
s, GMIR G FA K KLk, AL AR Rl e Ae 1
i 22 B 3 A7 AE 4+ (Yin and Nie, 1993 % 52 4 M4,
1995; Ree et al. ,1996; Chang and Park, 2001; Oh et al. ,
2006; Oh, 2012; Ishiwatari and Tsujimori, 2003 ; Zhai et al. ,
2007a;0h and Kusky, 2007 ; Kim et al. , 2011a) , M ~19 {2
ARG PSS DT R B RObR P B ot st e b () 1)
BRE ~19 ¢4 S BITE R 4 R BLBEARAE K 25, IR B, BT

3013

BALGR KT ~ 25 ACAF LA &, 3X 5 aC st e vl -0 7l
W HAUL T ABCARAE b A AP E W 22 5% 0 X AT RERG /1 P
SRR AP AE 2257 o WEFE R, e =B 20 73 TR A ] X3
RS REEE B P (I 1 3R 1), 2 200 A 7 it B i 1]
(1) Rl =& 20 a0 a (IER A - KOs ) BT 2 il g o
By R B B A0 A e 10 R A TR A BV JHFE ], O BB
AR B i (T P e (1 1) o 23829 (2016) TA X —
DX T REXS I3 AT R I MR A S i Y 2 i — R
5 ~ 19 A A S I By g AU AR A 22 5 e — B

7.2 BREE~ 19 ZEERENEAEELSH

WI\A LKA CERENEIR(F ), X =A% s
RINIE BT AR A ~ 18.5 {C4F, T e X # & 7 T
~18. 5 AR 15 9078 W AE JH (Paek er al. , 19965 X % %,
2016 ; 22k 7. 55,2016, I [E ,2016) o A< 3045 2 19748 B
U-Pb 4F#% (1844 Ma ) B /N T4 325 10T BURH s (HUE: , %5 JE 3
A A AT BE SRR AR R AR I A AR (X 555, 20165 228k
S, 2016)  FRATHEIN , 5 3K 5 08 UG AT B 5 oRE A A
7 AR P AR A

FATNA S BIAE = A5 1Y B 5 B R RS % ) AH 56, H
T 15 (R0 DX 3 JRR R 5 A A8 BT A P A AE IR AR B R, X2
S :1) S BUTE 5 2 3 43 AR LE OB A BT R B b Can, 53
HEER AT TARMRSBE 1) 52) S BIAE A SRl a2 0
HERR N AARTELE (Pack et al. ,1996) ;3) S AL 5 3F
R (W A/CNK = ~3: & 7a) , RIAHJFEE RTBE. R
1 RS 1 MO B it L i, Si0, FEEIR( ~55% ) .
RIS, A P A 5B o0 R A R A BB o B T 4R
AT, LB — A7 W R R M A AR — 0 2 i s
JE S R BT ) SR AT R IR . MR, FIRFIE
(R AIRL A1 DR 43 (1 MgO & BRI Mg (H %5 (Si0, ok
~74% ,MgO ~3% , Mg"* =100 x Mg/ ( Fe** + Mg) £ /R [t =
47) ASHERR A M IR A 2 0 TTRR

BRI R (1 BIRE R ) RIS S RUER A, A
THEHFAREY LA Aa &R0 sETo; T bk
B R BARE 2 i o # B o B SRR A B, BIBER AR

HZ LT T N AL FUK I-DIRUE ZR R R 1 o, Hok
PEATRERUR KA Z o Ko KOlea VR o A 1] RE 2 5 2R
BEIRAE b 2 o AR, T RUAE b 5 i R . FRATTIACH, —
HABHBCR , nTREHR LR e R AR IR, AR 9 2, S
TARE R A AR BR, T RESR A U A B S i i Bl B
ARAE G W AT REAR B KL B IR A

IERA RS MgO F A% ( <2%) A ITR M V. Cr 0
Ni AR (K 3) 5 Na, O S A L& MR T S TAE
i FMBLBEAR A8 b 5 (181 5) 545 S B AR i 5 A L, B8 85 119
Na,0 +K,0 & ( > 9% ) ; S RBER L G 5 A L, K, 0/Na, O
FABUNCRECN 1) o BARIER A m] R IR T 5 41 5 11 18
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Hit i 38 4345 it ( Brown and Becker, 1986 ; Sutcliffe et al. ,1990;
Yang et al. ,2005) , {HJ2 % T 3% ILEACE SR HAR T MgO FiAH
FOCR G, AT X — A A T 8 7) m] REME A
A A EWIR R, B G AT LU T i R b 7e W) 5 i
B> ¥ Fl (41 Huang and Wyllie, 1981 ; Johannes and Holts ,
1990) , FRAITHEIN HE T 8 St ¥5 T Fili 5 49 o 9 A X 25 T (9 &R
ortERDL, HR A (La/Yb) (18] 6a) L AIAHXSIRAY Y JCR &
(B 7h) IR XA AR AR A HARR S/Y b (1
7h) WA REEII IR DA A K AR B, B0 5 A TR TR 45
OISR G, AR WA A TR A A HAb S AR E— 25
Pig.

WEERE ~19{UEERE, BN EBILL S BIAE K S
BRI ENE, AL EERS, XX FE 25T X
kR P E AR SREUAY A T BOR DOR AR R IR
YRR, IE T RETE R 09 SR g (57 19 5e 4 5 (S TUAE 1
EFRIBERAER S ) o IEREWRE, ATREZ d T #850 Hi5e
BEIIE, IF R AR sl 29K A HERR I IR AT RE . FRATT
N XA IR B AT BE K B TG Sl ORIk 4, t vl BETE I
T G MR o SR, 5 T8 A Sl RN FRORL 5 AH AZ BT/
FHFEAR [R] S g2 R ., 742 1 300 e 2 2 05 Sl 4 , F¢
M 1] FIA S 3 B 5 AT I T R 4 & . AR
Se/Y A Y & ik ([ 7h) SCROE TG 2 KRl 48 3%
JFF 5o Han(2011) M4l Ryonhwasan (FEELL) %5 5 — K
K T 2R G AE 54 5 AT T R AIE 42 1 3 2625 A 0 i T [R) s 1 ok
Rl 208G . S BUAE R - A A BIBERIE X A P~ R 51,
ARG HRIE TR AL BUR-AE 75— 7, A 53 3 KB
NG % 2 A 5% (Peng et al. ,2012) o [N, Peng et
al. (2014) FFRILZAR 2 B -0 7R~ 8- 6~ 19 A OG5 A 4
B~ 19 LA IEREEE SR . SEBR b, T RIAE G S TUAE 1
LA LT A A ph & & (4, Pe-Piper, 2000 ) F fifi-Fifi
flf 4 3% (L A7 A (40, Chappell, 1999; Atherton and Ghani,
2002) .

S ik

W GE I AR X ~ 19 {CAF IR 45 A v i
EAREHES RIS AR B NP E5E

(D) A SCHAR 5 AR (S BIAE KA ) 1862 + 5Ma( MSWD
=7.6,n=17) JeiliAik (IFK £)1857 +2Ma(MSWD =1.7,
n =20) FIEE LLHEA LR 48 F A 1844 +2Ma(MSWD =1.4 ,n =
20) 1451 U-Pb AR08 5 AR IR AN TR U X, &7 e kR
BT ER DI AR 5 M A AR BB AR S X (R
e AH) AR AR AR R

(2)WFFE R, S UL i 2 T RE FIAR MK B A8 i R 7E A
AHIE, BT RESE I8 5T EB 2 4 il ) 7 400 s ARLBREARAE o (T 2
A SEAREXLERAEIL B ERAERXR
B IEKA R B AT REK B N3 ) 5 38 439 fil 5 [R] BT
ANHERR K 2650 AT HE M A

(3) Gt i, WIEE 2k B LI & B R al ool
REEWE, KRBT =24, S BUAE KA L BRERAE i 5 Al
ERE, FIRESIBA R ~ 19 {C4F (19 ~ 18.5 {24F) , 5 X3,
JRAE 25 A BT 1) B A R A 2 3 5 408 DXL AR - g B AR . X
~19 AL B IE B AR ML H ~ 21 LA AERE R
Tz it B R E ~ 19 (UK E AR
PMUBEARTE XI5 0 &, 3T &K & E 0016 5 5 FIARHS & 4D
i 5 B AL SIS SR AR 22 7

(4) FAfER B AL ER ~ 19 ACAERTT 2 & B 7o M 46 5 2k
A7, T ReF R RS SR, O LA I DX 3 e AR A
TSR A Ay T0 o AR BE A Bl KRG % A R

He &5
H X% o

Bt ARSCURE U E RS 5 S b R B S
BRYEROI ST T v 3 3 B0 EE AT S AT BA SR AR R . BR 2 4 A
E T LN ESR 0 AN o OVR T IS E PR 1 AN Y
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