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Abstract The Pyongnam Basin of the Sino-Korean paleocontinent (the North China paleocontinent) is about ~25000km” and lies
in Middle Korean Peninsula, with the low-grade metamorphosed (up to greenschist facies) Mesoproterozoic to Lower Paleozoic strata.
There are also the Paleoproterozoic high-grade (‘amphibolite to granulite facies) sirata in the basement. This paper reports LA-ICP MS
U-Pb ages of detrital/metamorphic zircons to constrain the provenances of different strata, with implications for the regional evolution.
The Jungsan Group/Complex belongs to the basement of the basin. The meta-sandstone shows distinct ca. 2500 ~2100Ma ages, and the
~3650Ma age was the oldest age known so far in Korean Peninsula. The sillimanite-garnet-bearing gneiss shows a prominent
~ 1850Ma age peak (1859 +9Ma), which likely represents the age of metamorphism. It is thus suggested that the Jungsan Group was
formed at 2100 ~ 1900Ma and metamorphosed at ~1850Ma. The Hwanghae Group distributes only in the center of Korean Peninsula,
detrital zircons show significant ~ 1850Ma age peak, with minor ~ 1250Ma ages, and their provenance could be the Late
Paleoproterozoic igneous and metamorphic rocks. Considering the deposition age of the Jikhyon Group, the Hwanghae Group was
possibly deposited at 1250 ~ 1000Ma. The Jikhyon Group is widely distributed in the basin. Ages of detrital zircons from the first
formation, the Jangbong Fm. , show a distinct ~ 1850Ma peak, but there are only ca. 1000 ~ 1200Ma and ca. 1400 ~ 1600Ma peaks
with few ages >1800Ma in the samples from the second and third groups, this indicates that the initial provenance of this group was the
Paleoproterozoic basement, but then changed to the Mesoproterozoic rocks. It is further concluded that the deposition age of the Jikhyon
Group is ca. 1000 ~900Ma. The Hwangju Group has two age peaks, i. e. , the ~1850Ma and the ~2500Ma, with minor ca. 1000 ~
1200Ma and 1400 ~ 1600Ma ages, this indicate that the provenance is the Late Archean-Paleoproterozoic basement with some re-
deposited materials possibly from the Mesoproterozoic sediments (e.g. , Jikhyon Group and/or Hwanghae Group). These age
spectrums of the Pyongnam Basin are quite similar to those coeval sediments in the Liaodong and Shandong peninsulas, and the
Mesoproterozoic-Neoproterozoic strata show distinguish ca. 1000 ~ 1200Ma and ca. 1400 ~ 1600Ma provenances. These rocks might be
from other block(s) such as the Sdo Francisco craton other than the North China continent itself.

Key words Korean Peninsula; Sino-Korean paleocontinent ( North China paleocontinent) ; Pyongnam Basin; Ages of detrital

zircon; Mesoproterozoic ; Lower Paleozoic
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Fig.1 Simplified geological map of the western part of the Pyongnam Basin (revised after Pack et al. , 1993)
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Fig.2 Representative photos for the Jungsan and Jikhyon groups
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Fig.4 Representative cathodoluminescent ( CL) images of zircon grains

AEAREFCAH A AR S, FERI AR B ERT R
HE4), FIRREAFLE WY 2420Ma (IE(E (K 5) o JFIK
AR TP LA AR i (K-01-47 ) % Ji5 4% A 48 S 0 (2 2y 1900 ~
1800Ma( [#] 5) ,28 4~ Ph/* ™ Ph 4E #8433 1 S 45 Y T 1859 =+
IMa AT L 4E#E (n =28 ; MSWD =4.0) . X4 5H1A
877 (4 L L S S5 e — 3 (Kim et al. ,2006, 2008 ; Han et
al. 2011 ;X% 2016) . A FF8RILEE 2 485 (15-0B-1 K-
0147) , AT AEH , ~2500Ma F1 ~ 1850Ma & Wi~ 5 h B 5 11
VEAE, AT ] BEAC T 7 A 1 3 I 5 A0 AR, T JE B Rk
A5 AR (Kim et al. ,2006, 2008 ; FMBHIEZE 2016a) .

BOEEHERE AL (14-HW-1) B8 45 0 2 B A @ P8 a7
BB AL, AL E B RAR (B 4) | JCHE Tl 1A
s, DR (PO AR ) KBS, B RS
WEE A FRAE. & IF 2 RRER, AT LLE B, ~ 1850Ma
~1250Ma P4 i I (B I 2, IF A 20 8 ~ 2500Ma 4F i 30 5%
(B 5), Hr ~ 1250Ma (147 i 15V B SRR 1 K 1L DA
RAR X B R G AR — B (R A, 2016D) o

FEDR BT B DR W 2 B 5 12-CK-1 BB A 2 KT
BRI (B 4) ABER R Z AN, DRGSR L R T
1 4~ ~2500Ma (45, Hofh 24 P 7E ~ 1850Ma, K514 2
PERERR (15-JY-6 15-JY-11) B3 i 5 41 AP 4% 7 W i 199 1100 ~

1200Ma # 1400 ~ 1600Ma 43U , Fo IR G 2, 4, b
RN ~ 1850Ma B 3 55 2 I 4R i . KF AR BB %5 (2016a) K
77 L2 T B B A A8 e — S, T LB B B ~ 1200Ma FI
1400 ~ 1600Ma LA R X ZL (1) ~ 1850 Ma WE{E (& 5) o

BN RE & (14-UR-T) B8 45 40 A B A 0 4 (3R
W) A 2R (B 4), 1% W {E Dy ~ 1850Ma FiI
~2500Ma, 741, 145 1100 ~ 1200Ma F1 1400 ~ 1600Ma Yk %
ARSI (1A 5) o

5 e

5.1 MRBMERIMRRYERAER

L LR P PR il T 85 £ v I oty AR PO A i (15-OB-
LY ) B ca. 2500 ~ 2100Ma FYAE I (14 S) , %k
A AL SRR L ARG (A TN AH < Paek et al. 1993) , AT REZ 0 SR %
JE AR TR T SR AL AR e, AU B 9F HBRE DA
IRRUUIRTFR D ~2100Ma, 53 41,3650Ma (1414 )5 #5412 H
R RS e BR800 TP R b K-01-47
(B LRME T IR ) S5 AT AR AR W (A ~ 1850Ma (™ Ph/ ™ Ph AL
YWy 1859 = 9Ma) UFRAL TN, kR dh LT B0 AT
OB B A1 A IR AR L, T RS Al A8 R B /8 (IR A1)



3176 Acta Petrologica Sinica £ %53 2016, 32(10)
2416Ma
A 15-0B-1 I K-01-47 1859 Ma LB
2 N=39 | © N=23 12 N=62
8
5 10
7 1§
%6 w4 % 8
g 3 g 6
g4 o o il2164Ma, 2629Ma
ﬁE 3 ﬁE 2 ﬁE 4
2749Ma
2
i 1 2 7
el gk i, 0, [ [l b
2000 2400 2800 3200 3600 1700 1900 2100 2300 2500 800 1200 1600 2000 2400 2800 3200 3600
207Pb26Pb4E i (Ma) 207pb/206Pb4E 4 (Ma) 207ph/206Ph4E i (Ma)
30 30 1878Ma
i 14-my-1| 2 PK-12 1 REH
= N=59 N=12 25 N=T1
sﬁ20 g 3§20
2 & =
15 T, ols
[lag # ki
#10 101 1255Ma
5 L-rrLr!H'i-L 5 L'h Lm
0 rl-lTh [l ilaslx (5] 0] 0 I J J’M n

1000 1400 1800 2200 2600 3000

1300 1700 2100 2500 800 1200 1600 12000 2400 2800 3200 3600

207ph/2%%PH4E % (Ma) 207ph/2%%PH4E % (Ma) 207pb/29PHAE i (Ma)
6 12-CK-1 0 15_J1-6 ° 1290Ma HEWE
N=13 14 N=74 40{ 1e7iMa [} =359
5 2 \ 35
=y oy &30
z ‘
3 z 12,0 1876 Ma
i s #
2 15
. 10 ’ ‘I
I_ ” 2l : 5 1451Ma
0 ‘ , T 0 WL o en,
1000 1400 1800 2200 2600 3000 1000 1400 1800 2200 2600 3000 80 1200 1600 2000 2400 2800 3200 3600
207ph/295Ph4E i (Ma) 207ph/205Ph4E i (Ma) 7Pb/2%SPbAE i (Ma)
16 1866Ma
6 AN 15-JY-11 FONE
=68 2524Ma W
5 M 12
4

A AL
oW

—

H

0 |
800 1000 1200 1400 1600 1800 2000
207pb/2%PbAE % (Ma)

PS5 SF R R i R 7S A A 0 i ]

1567Ma

B ORI

1404Ma
1130Ma

&~

h_n

800 1200 1600 2000 2400 2800 3200 3600
207pb/2%Pb4E i (Ma)

15-OB-1 - ¥ L8 BT A 3Eiba (ERARLE) s KO1-47 (W IL A7 M8 JRRSS 5 14-HW-1 SIS B A e b (08 i) s PR-12.: BT R I
Wt CAYER ) $12-CK-1: ELUMRHR ALY 5 15-1Y-6 A1 15-JY-11: HULRR A INALIRb 4 5 14-UR-T BN BERD 44
Fig.5 Spectrum of U-Pb ages of the detrital zircons from the samples in the Pyongnam basin
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JBEA A T AR A 1 ER 2 A ~ 900Ma A IR 4R i
(Peng et al. , 2011a) , I AT HEM, B W& DT T ca. 1000
~900Ma.

FMBER A AR A WS A BR B E R ~ 1850Ma Al
~2500Ma 4F I ; 573 4h , B YR EL [ ca. 1000 ~ 1200Ma &
1400 ~ 1600Ma 4F-4f , 33k L6 4F i B 5 /0, T L 4 Ay s [
IF (1B 4)  FRATHEN X et 4] K 3 206 - E UL ERURA
R

5.2 MEEEitthEaecaR-aERBELY
B

ZEEAHT, PR H 1) L BEAE S T B A b 1Y LG A
E K7L i i N A LR A e SN L B
L. 85 A2 AR AR 52) 1 7 M UL ARG F A, AR
IC -y A AR TS R T B, S IR A Hh s oy i A i 14 ED
0 B ) B JEE (i 5 ~ 2500Ma il ~ 1800Ma [ 4F i U6 i
(5) 33) BEMERE AL S 1400 ~ 1600Ma 55 5 5 47 4F- iy, (H
WA X — WA (LR AR 5 B 0, SR, e sy iy bRk R B X
— WA (4 205 By, 33k ] BE T I, 3 26 R S TR T P oy
Wl Z ST il 54 ) DA BE TR RE- SN BE, 29 ca. 1000 ~ 1200Ma
HAERY S B, R 2 B R A X — B A 5 21 3 B), 4
e BEAE A1 IR K A5 . FMNEEHIAE(2016b) 42 1 &
B A T DAWE N DU i o AN o 3 S0 25 2% 1 ) ) 8 T
FRARH /N I 0T DIE N PR A 2

B A (2013) ST A9 LU AR 21 B 7 oo i 2 171 RE, Luo et
al. (2006 ) BFFF330 A% K 14 430 st b B 1o 1 3, Bl B 47 45 (2012)
TFFE I AR BT o0 oy F 3 S RE 45 B, #0387 1600 ~ 1400Ma
F11200 ~ 1000Ma F UG AE . 33 L6 AH R , 56 FH T e 4 b 5 3
eI AT BB T AR AL . B A AR AF (2012) DA S AR L

R 2 nT BE 5 ST AR R REAS AR UK 3 LA VAR I AR 7 2%
M X — BRI REE B ca. 1200 ~ 1000Ma 15 )5 5 47 ) 5
Wo WFTEE AT 1 2 M ~ 900Ma 2 PR AE K AH 5 3 )2 114 %o
P, S R AR Bl AR A AE — MR- KOS -T2 & (]
PR R ) (Peng et al. ,2011a) , FFHRAE A B B AOXS LE,
fth ARl Rl AR e h ool BT o AR 0T AT BE N 2K ) B
PGl (Sao Francisco) 5i i i A 1% ( Peng et al. ,2011b) , X
— R AR B T % T A 1 32 8F (Cederberg et al.
2016) o &3 W1 V6 7 L &% JE 2% 1400 ~ 1600Ma L) Kz 1000 ~
1200Ma ¥ A Tz 09 & % 1% 3 ( Sollner and Trouw, 1997,
Valladares et al. ,2004 ; Danderfer et al. ,2009 ; Heilbron et al. ,
2010;Babinski er al. ,2012) , WARAAG Bl AR 2 h oo AR
W 285 25 3 B PG T R AR AR, AR SCIS 21 i - 1 A 1 548 1S 5 A 4
IS TT LS BB 47 (9 i B . #5 BB Peng et al. (2011b) LA R
Cederberg et al. (2016 ) iy b 35 55 @ 40 7Y, - 7ig 4 L 7T g &
Macatbas 7 #13%3F . Macatbas Z30 J&— N8 o4, B
OB H1 il A 2R84 (S o 27 ) T A0 2 DY T 4 3t (B IR
), HEE R U-Pb AR IR I (5 5 B WLRE D & AL B AT TR
ELATW] 59 1000 ~ 1200Ma J% 1400 ~ 1600Ma ffi%{f ( Uhlein
et al. ,1999 ; Kuchenbecker et al. ,2015)
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