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P 1 At e bl A i BT R 43 (98 Liu Xiaoguang et al, 2019 #£240)
Fig. 1 Tectonic framework of the North China Craton ( modified from Liu Xiaoguang et al. , 2019)
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2001 ; Corfu et al. , 2003; Ding Jing et al. , 2018),
I B 41 U-Pb 5 45 1 Lu—Hf [F) {7 2% B 5056 F
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[ AE) B B A () A 3 LU 98 5 2 G (Zhai Mingguo et
al., 2014) , FETACF SR 24 FE | SEdR . T AR, A
K LT R IR I H DA R v A b X R — A A
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et al. , 2009; Zhang Shuanhong et al. , 2012; Zhai
Mingguo et al. , 2014), 925~890 Ma &3¢ 1 5h T 5
AL 52 L DX 0 KA VA R TR LM B A AL R
FASRINZE)N 22 % LA R s i v HL o B PR
(Liu Yongqging et al. , 2005; Peng Peng et al. , 2011;
Wang Xiaolei et al. , 2011) ,
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A O RANRRETUR SR (K 2a) . Hdw
I FR R AL A A T AR R b 2 FE L
A0 R kb 2 R A o S b2 R R 292 3000 m,
IRl B 8 i T N N I B B S RS
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K 2 fede re bl b i A 8 (a) (3 Zhang Shuanhong et al. , 2012; Wang Wei et al. , 2013 f82)
LA A IR 2 I TR 47 U-Ph 4RSS (b)
Fig. 2 Simplified geological map of the northern margin of the North China Craton (a, modified from Zhang Shuanhong et
al. , 2012; Wang Wei et al. , 2013) and stratigraphic column and geochronological framework of the Changcheng Group
( Changcheng System) (b)

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



544

A

SR ML R RS R R e A KR ——k B R IRR R 55 41 U-Pb 4RI F1 Lu—HI [0 R B 7 1339

1 AR KRR
Tablel The samples of Changcheng System collected

from Xingcheng region

P | Rocm) | on i

i
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SS-8 | L | WML (Che) | WITEA Che H1#
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JSX-5 |2 g | HILF4H(Che) | WA Che Hif
) Je i Che FH#pok

JSX-6 |1l Py | AL (Che) - Cheh 1557
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JSX-10| J& L 7Y | HIMIHLH (Che) | Mfb# Che HiF
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CRD T DU R D 5 0 32, I Je 24025 M B 4R
Z (BKAESE 2015) , T BB 2D A R R
Wi, R RO, 5T RE NG A
filt (FhEx—4E,2013; 702245 ,2013) , s HIILFALE
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R 2 R e K LA e J2 5 TR LAY A K B
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FER2E TR A SR AR N K (W JSX-1, 10x
5.25, IEX)  fEAE R RS A, AEAE O AL 2 1A
JSX-2 155 90% , Pk 52 4 B fih, e SCAE B0, o
VeI 2 BB (R B 2% FEAE A SR A IR, A7 ok A A2
FA R AL B A5, ISX-3 A9 95%,
Hefhdse s, R SCAE AL , o itk BRI 22 A7k A A8 T
PR R AT B TR AR AR TR A

JSX-4,JSX-5 FI JSX-6 R AL FLHAE M, JSX-4
A BRI 80% , 1 fil S 2R 5 M, R SEAE 4%
55, or etk BRI B 2% AR AR A SR AR IRl AP
ANFIIN TG fi 3L TCW A, AR A, AR, JSX-5
KR A1 9E 90% , FIURL 15 filk 4 2%, A3 i PR B 22
VB[R B 4522 ANE AN TC i B8, TEALA . ISX-5
VUMD, A9 80% , UkE 122 fih A 2 | s S/ FH 3¢
55, e e B R R 2%

JSX-7 Fl JSX-8 Jy HR WS VA LA i, JSX-T ke
LT 89% , WUZ TR 2 A7 AE I 4y Uk, 43
Ve 2% S R RE A 2, JSX-8 MR RD A, A1 0%
70% , 3k 2% | B IR FE A 2 AMIE AN HI T fi 28
TERLH

JSX-9 il JSX-10 M # MM AL FE A . JSX-9 A
W A 85% , R H2 il 4% 2, R S A FH 355 , 43
PEPEZE BEIRI 2% JSX-10 MM D &, % 85% ,
PR 22 e SR S5 , et 22 | B IR R 25

SS-1 il SS-2 Ky KLLURLH A b7, SS-1 A3
89% , FUkL it L 42l | e SR FHAC O, o ek 22 | B
JE2 AR A SR AE N K, SS-2 A% 90% , ki
SR SR ARG, ik 2% B IR B 25 FEAE
ABERAINAKIA

SS-3 fi1 SS-4 Fy A Ll F 4 AE i, SS-3 R A HEfb
AL 0%  Heflds 2z RSV E RIS, ikt 22, BB
[RIBE2E, SS-4 RZAAbE A de 85% 4 fih i 24k foh , e
SEVERI#CES , itz | BRI 22  AF7E A sk A ik

—
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1, ANEARHUNIE L, JORUs AR KA, BAT
HAFTEIR D, RIAFEARD S M ARD

SS-5 il SS-6 K BRI LARE S, A1 9% 90% , Fik:
Bl 2z e vk BB IR R R 2% AME AR NG
fifBR, O  AE7E %%, G e, SS-5 Ak
A0 90% , ORI il B 2, Ay R 2 R IR

8% INB AU TCAR B, TEXL &, A 7E 5% | HLIS )
FEHL, SS-6 WU MI DA, £1 5% 80% , UL 45 fih 4
28 RSN IR o ek 22 | BRI RE 2

SS-7,SS-8 il SS-9 Sy MMIA AL FE il . SS-7 A A
PP, A1 0% 89% , UKL 5 £k 42 ik, 1R SR R AR,
OYEPEZE D IR L 25 AT AE A PEUE IR, SS-8
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P 3 30 M PG LR L 3 R 5k
Fig. 3 Photographs of field crops of Changcheng System in Jiaxi Mountain and Shoushan Mountain in Xingcheng region
(a) WAL G A W AERG A A EEAREE R 5 (b) WHRALURIIRE ; (o) WHIHLLA YA ; (d) BISBLURITUE ; (o) B LLIETUE A
WD (f) BILTF24 T BB 5 (g) BILTFAL EBIA A —& 247 ; (h) KRG B B siib i (1) RELIRZL N A 3k

(a) The Changzhougou Formation exhibits angular unconformity over the Archean granites; (b) conglomerates at the bottom of the Changzhougou

Formation; (c¢) quartz sandstones of the Changzhougou Formation; (d) shale at the bottom of the Chuanlinggou Formation; (e) mudstones and

siltstones of the Chuanlinggou Formation; (f) calcareous sandstone at the lower section of the Tuanshanzi Formation; (g) dolostone and stromatolite

at the upper section of the Tuanshanzi Formation; (h) conglomeratic quartz sandstone at the Second Member of the Dahongyu Formation; (i) quartz

sandstones of the Dahongyu Formation

PRI A, B S 75%, A 21% , Sy T
25 BRI 2 AME AN T A B, JERE . SS-9
Kb A E T0% , 4y R 2 B B AR 2 A
TEASKLIN TC A 2, TERLi

3 RS A U-Pb 4R A0
Lu—Hf [ &
3.1 FE$5% U-Pb FE 5L
A FEGIT T AT A SCHR R R R R S A

U-Pb [f] 7 2 4F i B s (& AR 4%, 20085 Lu
Songnian et al. , 2008; 2% 355 2011 ; 4% 2% 45,
2011;Gao Linzhi et al. , 2011; Wan Yusheng et al. ,
20115 Fhex—,2013; 5k 722 55,2013 ; ik e 45, 2015 ;
Wang Wei et al. , 2015; Zhang Yanbin et al. , 2015;
Ding Jing et al. , 2018; Liu Xiaoping et al. , 2021)
(& 6 it ) o B NI AR 5 A PR 32 2 A e b
LIS 453 A EEE AL ThU (>0, 1, HAR
BRUE(E N 2.7 ~2.5 Ga, SRR T8 B A1 4R 1% 0

P 4 30 T4 4t DX e P L) TR R DR AU
Fig. 4 Micrographs of sedimentary rocks from Changgcheng System on the Jiaxi Mountain profile in Xingcheng region, Liaoning
Qu—A 3, B— R b Fsp— KA
Qtz—quartz; Bt—biotite; Fsp—feldspar
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PR 5 307 A 2 it DX L) TR R AR ot B

Fig. 5 Micrographs of sedimentary rocks from Changcheng System on the Shoushan Mountain profile

in Xingcheng region, Liaoning Province
Qu—A U B—R =) Fsp—K A
Qtz—quartz; Bt—biotite; Fsp—feldspar

1805+25 Ma, HUAIGLAIAE A T B0 A b,
G580 655 4, Th/U HE >0, 1, 85 47 45 14 4
WA 2.7~2.5 Ga M1 2.2~1.9 Ga M/ MIEMH , Fe4E %
FRE B S AT AR M 167344 Ma, P 1L T2 A S A
P FREONAGERD A, LG 296 4>, Th/U U AE
B1>0. 1, 85 ARG R 2. 7~2.5 Ga, KL
HFE A T AP B8 45 A U-Pb [AlA
FHIE S 147 A, Th/U A >0. 1, 85 A R 18 450
F2.7~2.5 Ga F12.2~1.9 Ga MDA , AR Y
B B A AFE 4 1829433 Ma,
3.2 Lu—Hf £

HRIE I R TTRUA W B 85 41 U-Pb [R) 07 2 AR i
BlE (E 6) , KIRRUTRUE 8 £ A i E 25 A
3 MK 2. 7~2.5 Ga 2.2~1.8 Ga fl 1. 7~1.6 Ga,

2.7~2.5 Ga B #4080 A7 MR A FR %
L P LR LTIR A 4 N4 525K 1) Lu—Hf [F]

MEBHE(E 7). WMEEAE 230 4 Lu—Hf [F]
MEBIRRE S S B ey (1) H A N -12.0 ~
17. 4, Hod 70%FE 50 ) &, (0) >0, FEEFLE 0~
10 X [a], H =B B Hf AR RS T, 20 A Y FE A
3.4~2.3 Ga, W FEETIE2.9~2.7 Ga(E 8)
RIS VRLHEE A 15 A Lu—Hf [F47 250 RE 5
e (1) AT TG Rl 6.8 ~22.9, 3 By /&5 1Y 1F {A 4%
fiE, B B HE BECAR I Ty, A0 T 2.7 ~
1.7 Ga(®18), HILIT4H2.7~2.5 Ga 5541H 554
Lu—HF [RI4v 28 B0H A i s, 85 4 e (o) fH AR N
-3.8~8.0,fAPAFE S AE, EEEPLE 0~
15.0 X [a], H BB HE BECAR 18 Ty, 2040 T8 B
2.9~2.1 Ga,W(HFEELENAE 2.8~2.6 Ga(¥ 8),
KETIRLHEE A 59 4> Lu—Hf [5)07 2 B0 85 K8 5
ey () TG EIAE-6. 7 ~34. 6, Horf 85%FF i
(1 & (0) (>0, FEAEHRTE 5. 0~15.0 X 1], H
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I’;ZI 6 eI ZLBA MK IR AR A5 JE #1541 U-Pb AR IR G 143 A Ml
JE (BEdE KR 4F, 2008 ; Lu Songnian et al. , 2008;
2RI A5 20114158 5%, 2011 ; Gao Linzhi et al. , 2011;
Wan Yusheng et al. , 2011; & —%§ 2013; 5k ¥ 7% %%,
2013 ; 7Kk fi#%F ,2015; Wang Wei et al. , 2015; Zhang Yanbin
et al. , 2015; Ding Jing et al. , 2018; Liu Xiaoping et al. ,
2021)
Fig. 6 U-Pb age distribution column of the detrital zircons of
the Changcheng System in the Yanliao intracontinental rift
(data from Gao Linzhi et al. , 2008&, 2011; Lu Songnian et
al. , 2008; Li Huaikun et al. , 2011&; Ren Rong et al. ,
2011&; Sun Huiyi et al. , 2013&; Zhang Shuanhong et al. ,
2013&; Zhang Jian et al. , 2015&; Wan Yusheng et al. ,
2011; Wang Wei et al. , 2015; Zhang Yanbin et al. , 2015;
Ding Jing et al. , 2018; Liu Xiaoping et al. , 2021)

P 7 B R AR IR B AT (1) —AFREAN Ty, —4F %
KARE BRI TR 2011 5K48 55,2015

Wan Yusheng et al. , 2011; Wang Wei et al. , 2015; Liu
Xiaoping et al. , 2021)

Fig. 7 &y, (t)—age and T,,,—age diagrams of the zircons

from the Changcheng System in the Yanliao intracontinental
rift (data from Ren Rong et al. , 2011&; Zhang Jian et al. ,
2015&; Wan Yusheng et al. , 2011; Wang Wei et al.,
2015; Liu Xiaoping et al. , 2021)

Be HE BEAREIE Ty, S0 TEHH 3.6~ 1.9 Ga, F1&
HEHPTE2.9~2.6 Ga,

2.2~1.8 Ga B8 #5414 5 N I 4 FK 200 40
Lu—Hf [A] 37 R dls (18 9) o # M dL 8 A 21 4
Lu—Hf [F] 57 28 B 4 5 0, 85 0 e () TH 0 A0 N
-8.3~4.7, FEEPIE 0~5.0 X [a], KPR BL Hf #2
AEWE Ty, ATEHTR 3.3~2.7 Ga, KRELUBHEEA
A 21 M Lu—Hf [FIARBARFEN A B A e, (0) 1H
AR -8.3~4.7, FEAEPTE-10.0~10.0 X [i], F
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&l 8 AL AR INR 2. 7~2.5 Ga WEIHES A ey (1) FI
Ty, SIEIE (BAEARAEoR 45,2011 5K 4855, 2015

Wan Yusheng et al. , 2011; Wang Wei et al. , 2015; Liu
Xiaoping et al. , 2021)

Fig. 8 &, () and Ty, spectrums of the detrital zircon at
2.7~2.5 Ga of the Changcheng System in the Yanliao
intracontinental rift ( data from Ren Rong et al. , 2011&;
Zhang Jian et al. , 2015&; Wan Yusheng et al., 2011;
Wang Wei et al. , 2015; Liu Xiaoping et al. , 2021)

W B: Hf BCAR RS T, S0 VE IR 3.3~2.1 Ga,
1.7~1.6 Ga WrJEE A BRIIHH LT F
KA Lu—HF A6 2R E s (E 10) . H IR L4

] 9 AT 2R K IR R 2.2~ 1. 8 Ga FEJBEE A1 &, (1) FlI
T WAL (B R AT 2245 20115

Wan Yusheng et al. , 2011; Wang Wei et al. , 2015; Liu
Xiaoping et al. , 2021)

Fig. 9 &,,(t) and Ty, spectrums of the detrital zircon at 2. 2
~ 1.8 Ga of the Changcheng System in the Yanliao
intracontinental rift ( data from Ren Rong et al. , 2011&;
Wan Yusheng et al. , 2011; Wang Wei et al. , 2015; Liu
Xiaoping et al. , 2021)

A 16 4> La—Hf R0 2 B AL i 8BS A 24, (2)
{43 -0. 6~3. 8, H [ B Hf X AEW T, 20
VLN 2. 7~2.3 Ga, BIITAEAA 25 4 Lu—
HE [G57 2808 B i A, 85 A0 e (o) fH M R 0.2 ~
1. 8, HWIB Bt Hf BUAEES Ty, 0 TSN 2.4~
2.2 Ga, KRLIBHEAA 62 4 Lu—Hf [Fl{ 2 5
RS B e () E A -2, 1~4.3 B B
Hf AR T, A IEER 2. 6~2.2 Ga,
4 e
4.1 KiBRMETRERRE

I R 2 e M) B R fe R DB S, X e T
HZ K LA T R ES 47 U-Ph AR I 2 7T LA 4%
FRE DUR ML 2 R TOBRARE IS . ARSI KL A e 2 e A
U-Pb 4E 8005, 3o A1 T AT AXSHe b v i3 v oo AR
T0 4 v ey S T ) T 2 A AR AR SRR A T
KRB R 2y, ZEMRHIEE (1995) Rk 22 45 (2013)
3E AT AT 1L -2 LB A A B KL e 2 B A U-Ph
ARSI SE 43453 T 1683+67 Ma F1 163715 Ma
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Hh ZERBIEE (2010) 78D 5T 4E PE
X = T REA = B BB A P
A5 1559+12 Ma( SHRIMP) 1Y
B: 4 U-Pb 4F #% F1 1560 + 5 Ma
(LA-MC-ICP-MS) fj U-Pb 4F i},
FH S5 (2015 ) 7R R i) EL AR KT
Tof B 3 A o AR TR = B
(BUaR KU 2) T 38 & BREE I
Je 2, High 47 U-Pb 4R K 1577+
12 Ma, 845G 05T Ik By T 41 T
TREE K 85 41 U-Pb 4% (1560«
5 Ma) JHE W7 48 > 388 1) Hb X = F 1
21 = Bt FARM DTS FRZE 1560 ~
1580 Ma, ¥ 5 FIE4] 5 K Lrindd
) A LA 1S PR 2 i 1600 Ma /2
o

Ding Jing %5 (2018 ) X} #3144
2H IR B 55417 LA-ICP-MS 4R
WI5E R 1673 £44 Ma, 15607 EB 044
HYTR WS R AE 1673 Ma 2 )5 .
PNEr—F (2013 ) FRAFIT b B I o
I YA 458 K ) SHRIMP %5 7 U-
Pb 4E#4 K 162112 Ma, 3K{d4E
(2015) AN HR IS 21 St 7
Jikf#y SHRIMP 4E# 1620+9 Ma;
TR 224 (2013 ) X i) B 11 14 42
AT RIS TE 4 b J2 9 I 3y ik
B AR LA-ICP-MS W 5 Ky
1634+9 Ma; = MR 25 (2009) 3k
153 ER I T A L AR AR SR 5 IR
SHRIMP 4547 U-Pb 4Ei#% 4 1638+
14 Ma, PR i 53 04 y2) 21 Hb 2 0 RR g

10 T S PEMERKIN R 1.7~1.6 Ga WIEESA &,,(1) N Ty, REE] (0 HE 5k HUAE 1638 Ma ZHT

£%,2015; Wan Yusheng et al. , 2011; Wang Wei et al. , 2015; Liu Xiaoping et al. ,

2021)

I R (I B A 2 9
VLI I ) AF I O R T 0T

Fig. 10 (1) and Ty, spectrums of the detrital zircon at 1. 7~ 1. 6 Ga of the Changcheng #&]b, 7743738 7 70 5 A0 H & v 4L LA
System in the Yanliao intracontinental rift (data from Zhang Jian et al. , 2015&; Wan Jz BRI —r o HLZ T 1LY

Yusheng et al. , 2011; Wang Wei et al. , 2015; Liu Xiaoping et al. , 2021)

PILLZE S, DLSERR E T A 1L 74l R U RVAE S, If
Fen A LT A TR /NF 1637 Ma, L4 1
PR LTI 2H KLl 5 85 A AR I8 ) 2 B2 P 7E 1625 Ma
(BEFAMEFIZE B R, 1991 5 3 AR AR 45, 2008 5 5K {45
2015) , X FR /R AL FAHPIRAE IR T 1625 Ma, it

BAHEEE L, HErE NEHM
RIS A B A )=,
HPIBARIR IO B3 . A BRI MIE A
AR 0 B S B A AR O 1805 £ 25 Ma ( Wan
Yusheng et al. , 2003, 2011) , BiBH KR & MiH4H
JCHAERE/NT 1.8 Ga, X Z Fi 4 Ik 2 M 2 IK AR %
7E 1.8 Ga A48 RN T — PR &
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(Lu Songnian et al. , 2008) , 734k, KR FIRIFH
BEAE A S H NG H R ARG MG R, FE TN
WAL 5 1Y B 0 A S HEAT T EOE, AR b AR
(2011) FEAL BT % = R e T TR & B RY A8 b A
Jik 55 B R N I DR T b R AR
(2005) | = 4ES5 (2008) FIZEPRIAE(2011) 23 5BI XL
S s INREAE K A B A FSE S T 168110 Ma
(LA-ICP-MS) ,1685+15 Ma ( SHRIMP ) #1 1673 +10
Ma (LA-ICP-MS) %5 = ZHAE B , TN N2 = I Bt
FERI AT T AR TS LR R PAET , iT REA SR T He L &Y
A Esh AR rhoT i AR R L, B4 AR
(2011) 7L 25 2= L IX & SRR BE AL 5 8 (k) bk
AW KLSE TR R M b o6, HAE
JE #5407 U-Pb A4 (E 2 168220 Ma il 170320 Ma,
X KA TE A7 NI A 25 R0 M B I AT
BUEISBRELE 1682 Ma LUJF . BLAR, 2= #0142k
SEPLE ARG B — R AR R — SRR
1680~ 1750 Ma 2 [8], 3 ELITA B 3 A R ER AT 1=
AR KR W UL 5 2 (Liv Xiaoping et al.
2021) . FARAUESRER IR E AR DURAE I 1%
2T 1680~ 1750 Ma FAIKFr 1A, BIE T 1680 Ma,
4.2 FEXRE

TURVE b BT 8 2o S W IR XA A AU R
iz PR — RIS R =1y, 188 85 4 UL
JERRE 10 ARG ORAT T IR DX RE S I AR IR 10 5%,
DA TS 5 A0 AR A2 T AR G b 249 SRR I X 43 A
U A7 BT S b R R X DX B AR
AU LA KN [ 152 8 T i i J2 22 [] A 44 325 OC 3R (Hu
Bo et al. , 2009; Wan Yusheng et al. , 2011; Ding
Jing et al. , 2018),

R A Ik 28 b 2 7 )8 5 0 AR IR S e 145 2R
(L 6) , KIN AR 55 A n 4R 20 0k
IR T AR, A 2.7~2.5 Ga Rl 2.1~1.9 Ga
PRI, AEAL ORI 2.7 Ga 4RI BUdE £ 2
IR AR FR PG HR , 80 73 A 75K A 1 [ B B
FEA-ELAEH X, R AU I E A T 2 A T
ARG PEERRAAFI R LAY (TNCO) |, HAFE %
JEHIFE 2. 55~2. 48 Ga (Guo Rongrong et al. , 2013;
Li Shanshan et al., 2016; Santosh et al., 2016,
2020; Shi Yurong et al. , 2012; Li Tang and Santosh,
2018) , 57E 2.52~2.50 Ga Hi[H & ik B B TTG
FAA R AR SCE, SRR 2.5 Ga 1
T IR R 12 R A T B g B R A i

i DL Ko At [) B AR B 58 H7 38 ( Jayananda et al.
2020) . MRS IR AR WE A B A 5 45 G BRI AR I AR
PR 5 — S0P AT DL e 10 4 Rl h—Er oo AR TR
Pyl A2 L s H 38 BB 1) 5 K ( Wan Yusheng et
al., 2011) , BEAh, EH SR A M R INR DI R
S I AR 25, HRHK A & s AR, U] 2.7~ 2.5
Ga T4 8 55 A0 SE A AT BB B4 O 5 T M6 284 o A i
JEA S B Lu—Hf [R1A ZRRAE AL AT DAAR 4 b 5
TR — g, REBAFKINER 2.7~2.5 Ga BEJH #5441 HE
[FL R E N EIE e (O E, 520 2.7 ~
2.5 Ga #I HE RO R AFAEARERL, flhn, &=
KR A A AR N 2.75~2.48 Ga, H &, (1) HTE
5.0~9.7 ZJa] (Shi Kangxing et al. , 2019) , V7K 2
IR (2.54~2.49 Ga) e, (1) HTE-2.5~
5.0 Z 8], HOBr R AU AR IR 2. 92 ~2.70 Ga
(Li Shanshan et al. , 2016; Santosh et al. , 2017),
1L T AEHR 09 R AR B 4B 4G TTG & il
BRIRAE B A AE W T FBIAE 2,59 ~2.50 Ga Z 18], R
HEEH £,,(1) IE{H 0. 5~8. 7, HAR AR WL 7E 2. 84
~2.54 Ga Z[d]( Wang Wei et al. , 2017) ,

e T PLE > 2. 2~1.9 Ga KA IIZAT™
Py oy N N I | it | % NS T = I = B e S
KAV, 2.0~1.8 Ga 5 A W12 434 16 ) 52
WA T FL 2K HH (Santosh, 2010) B 1L
Al (TNCO) 2 LA S AL 748y ey AU l—k 1l —
PO % P (Li Wei et al., 2018; Li Tang and
Santosh, 2018; Zhao Guochun et al. , 2005), 7l
St — L 1A KA K 2.2~ 1.90 Ga
AL A AR TE L PG RN B 21035 2.0 Ga fE
12 A (Kusky and Li Jianghai, 2003) , 7E4Edt 5
FLIE P R L 2% A IR AR s AR B il 1R S Y
P54, Liu Chaohui %5 (2014) 75 B 44 2 il 5l
T 2.2 Ga WmBEZ s B L R—Z A AR
kvig, ARG oo et b, Bakd ool AR
FRARZEEA R IED &, (¢) 18, 5Kk
412.2~1.9 Ga FFJEB5 A1 FFAEAA R (Li Shanshan et
al. , 2018; Liu Chaohui et al., 2014; Li Tang and
Santosh, 2018) , i i X b 88 10 224 b R8I0 R 1 I
B S AR v LI K P s A AR R RS A Lu—
HE [F) 37 R AFE, FATHEMC IR 2.2~ 1.9 Ga B5 A1
[F)RE A R T e L Pl LA £
4.3 MWELEKEHEEK

BEAT £, () IEEBON A AR R M 7o 38 4 bR A
(Jahn, 2004; Kemp et al., 2007; Kemp et al.,
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2005) . ZEHEIL 2L AL R LR 1B A1 U-Ph
FEAEH Lu—Hf WAL &,,,(10) B Ty, BCAE A
O3 KRG B BT e (1) H>0,84(2) E
BT EITE 0. 1~34. 6 ZI], A TR E 8547 Ty,
BRI 5 H 45 AR IR 2.7~ 1.6 Ga LLHCHE
VL, Ty, JEFEIFE 2.9~2.0 Ga Z[8], R, FATTHHEDN
FERT R Aty Tt A R8I S il B i 2
JiT2.7~2.5 Ga f12.2~1.9 Ga Wilhih7cA: K
o 2.7~2.5 Ga IR AT LA — 2L 443y 2.75 ~
2.60 Ga F12.5 Ga Wifl, Hrb 2.75~2.60 Ga ik
b7 HG AR 32 A7 B B N — b A 22 B FE A 4
(Guo Xiaofei et al. , 2016; Li Shanshan et al. , 2016;
Santosh et al. , 2017 ; Li Tang and Santosh, 2018) , [A]
Ip 55 7K P A KR ) AR G (B AT ) T A 5 2
1M 2.5 Ga MAYKHb7E 1Y A 23R AP ST IR v B =X
(Li Shanshan et al., 2016; Santosh et al. , 2016,
2017) , FEHACEAERKES, 2.2~1.9 Ga Hi5e/:
KLt — K434 2.2~2.0 Ga Al 2.0~1.9 Ga
PIAIR . 2.2~2.0 Ga MR SE /L F R 558
{RF i AR VU AR L B A 533 B2 ¢ (Liu Chaohui et
al. , 2014; Li Tang and Santosh, 2018; Zhou Ligang
et al., 2017), EZRM A KFEKIEL, 2.00~
1.90 Ga WU 7 A2 4 5 (T8 bl T Rl 488 18 36
Bi, /T LUH TR A KB

I AL (1.71~1.62 Ga) BE KL AR A S
WAEAE L FE P38 )2 A7 (Liu Jianfeng et al. |
2016; Lu Songnian et al. , 2002; Sun Zhenjun et al. ,
2017; Wang Wei et al. , 2013; Wang Wei et al.,
2015; Xia Lingi et al. , 2013) , 7EKIRZR AT A WA Kk
B, AT &8 &9 HFATAT LA BE, 1. 71~ 1. 62
Ga KUIEFMR AE W8 A A B A eHf (¢) TE1E,
P FATTHED A2 e 7 oo AU I (1. 71~ 1. 62 Ga)
s E A AT e & T — IR e A KA
Wang Wei 35 (2015) TA S RFAE OB R il fe 4 38 5
R ILE B A AR I Z S T 1. T1~1. 62
Ga A3 AWIE R, (Wang Wei et al. , 2015) . L,
1.71~1. 62 Ga HIUCHLTE A= 1 AT LA A T Bl 1 557
TRy ER A

55 B A1 U-Pb B4 RS A1 Lu—HF [/ i 5
(1) T Ty, BEAEREEE A N AL ve 417 18 e ¢
FERE BT ATt Rt se A K S B AT
T3 EEME, 0 2.7~2.5 Ga,2.2~1.9 Ga
A 1.7~1.6 Ga, Zhai Mingguo I Santosh (2011) $2
AR b e RE A 2E I e g Ak SR E R E Y

3 HHSCHE M B AR G, A4 2.7 Ga M B K &
BB BL;2.5 Ga MR R A S b ik ; DL 2.0
~1. 82 Ga Tty FR LA —Af h— 2R & —ilf 2 4 1
Fo A B B AR 5 AH 5 R T —AE A AR T, AR
Jesa I B e A K S AL WL T 4.2 384y, 2
T RFEIT AR St e hE AL R AT A KR
HALEEA DR — B, 55 FA R (2021) XAEAL e r
308 T S Ky i KBl b 2 B 5T R B, A b 38 R
Kb e A K FEALFE 2. 76 Ga F12.52 Ga i
FENE, G — W L TE 2.85~2.70 Ga 24, LA
TE BT LS 0 08 K 22 P A i A A A 1L R A
FRRE R TIRBUR A FIRHS A N 5 3R 7 —
HHRHAE 2. 58~2.48 Ga, LIBE e K I AL
K /NZRIE B IX KA 2. 52 Ga 45284654 LA A
FASEMEE AR . S5 5 B A AR I, AR db se h R
TR AL FL IS B b s s LA s A K B
AR FE AL 5 3 P 30 1) LI Hhse AR KR b, 5k
BT A (2018) A AL v v 3 PO fili B B 1 i ke |
2L SRR Z2 W M He L R IE | I R DAL
IR Z S M R IR VD B A, SRR 2 T I K 5 )2
YRR 55 A U-Pb AR08 K HE [0 R G0 5E &
bR e i e R A 7 D E R T N A
RISk IR & TR KRR 2.7 Ga 2. 55~2.45 Ga LU
Kt gehift 2.2~2.0 Ga 1 1.95~1.85 Ga 25 £ 1
Pt AR, R AR L e R R LR | R AP
T ki B R I b 2 A K S A R R B, AR b e
AR IR S R0 b b e R (AR ELAR 1
setE KBRS A 25

5 ZEip

EH GG T B SR P T 2R K IR R
W8 5547 U-Pb AFE#E A Lu—Hf [R) A7 8008, 15 1 LA
INNAE

(1) FHE3T S BA B I 28 R s A AR I IS P 7R
2.7~2.5 Ga f12.2~1.9 Ga W/ FE/ B, Hf [ {7
£ e (0) R AW IE(EIXE] 0. 1~34. 6 Z 8],

(2) S5AHA U-Ph BB La—Hf [ R
() T Ty, BEFAF RSB A S Al v v 38 He 10 24
Bt gt e — i e AR T A KA 3 AR, 3
H92.7~2.5 Ga,2.2~1.9 Ga Fl 1.7~1.6 Ga,

BiGH SR AT HE SR R R
U-Pb 4E A1 Lu—Hf [F) 037 2 45 i K AR 5T 5 SR
T RS SR 00, i 22 B 7 LA AR SO

BRI
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Crustal growth of the Yanliao intracontinental rift basement

insights from U-Pb ages and Lu—HTf isotopes of the detrital zircon
from Mesoproterozoic Changcheng System

LI Wenqi'? , LIU Huichuan'"* |, LIU Xiaoping"-*, YU Zhiqi"**, WANG Yiren""* , WANG Yingying' *
1) State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum ( Beijing) , Beijing, 102249;
2) College of Geosciences, China University of Petroleum ( Beijing) , Beijing, 102249

Objectives: The North China Craton stands as one of the most ancient cratons worldwide, with its continental
crust undergoing multiple episodes of crustal growth events. Considerable research has been conducted on the
growth of the continental crust in the North China Craton. However, previous discussions on the crustal growth of
basement beneath the Yanliao Rift Basin, obscured by extensive deposits of thick sedimentary cover, have been
relatively scarce.

Methods : Taking the sedimentary rocks of the Mesoproterozoic Changcheng System above the basement of the
Yanliao Rift Basin as example, this study systematically analyzes the detrital zircon age spectra and Lu—HT{ isotope
data from the Changcheng System strata within the Yanliao Rift Basin. The investigation aims to elucidate scientific
inquiries concerning the sedimentary age of the Changcheng Formation, the provenance of detrital zircons and
crustal growth events.

Results: The isotopic ages constrain the sedimentary age of the Changcheng System in the Yanliao Rift Basin
as ca. 1680 Ma, which represent the timing of initiation of the Yanliao Rift. The detrital zircon age spectrum from
the Changcheng System in the Yanliao Rift Basin primarily exhibits two stages: 2.7~2.5 Ga and 2.2~1.9 Ga.
The Hf isotope &,,(t) values manifest in a high positive range of 0. 1 to 34. 6. By comparing the detrital zircon U-
Pb dating, Lu—Hf isotope &,,(t), and T,,, model age data of the Changcheng System with the crystalline
basement of the North China Craton, it is inferred that the sediment source of the Changcheng System in the Yanliao
Rift Basin is the underlying basement of the Yanliao Rift Basin.

Conclusions: (D The detrital zircon age spectrum of the Changcheng System in the Yanliao Rift Basin defines
two major age populations two main stages: 2. 7~2.5 Ga and 2. 2~1.9 Ga. The Hf isotope &,(¢) values exhibit a
high positive range between 0. 1 and 34. 6. (2 Combining zircon U-Pb dating, zircon Lu—Hf isotope &,,(1) and
Ty, model age, it is suggested that there are three distinct episodes of crustal growth in the Yanliao Rift Basin of
the North China Craton during the Neoarchean to Paleoproterozoic Eras, occurring at 2. 7~2.5 Ga, 2.2~1.9 Ga,
and 1.7~1.6 Ga.

Keywords: Yanliao Rift; Changcheng System; Changcheng Group; detrial zircon; U-Pb age; Lu—Hf
isotope; crustal growth
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