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Diagrams of ey (¢) values vs. crystallizing ages for sedimentary rocks
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O A FAE A A b )2 B AR R T S
(Zhang Yongsheng et al. ,2012), EAMRA IS B 1L
b DX SE AR 2 2H R AR b )2 R BE R s R RS 1 U-
Pb 4y 253Ma, AL ORMJE A IS AR Z R =
B I A AR A A, HE R O B =S i 2
(He Zhengjun et al. ,1997; Zheng Yuejuan et al. ,
2014) o fHJE A Ny SEAR 2 6 2H o — b o ) 1T BT TE ML
R A5 1 A RS 3 DX, PR B R R O B AR R R B
ATAEWY 53901 2 251 Ma 1 241 Ma., 156 W] S 4R 22 % 2H
SRR BEFF AR AT A P e B =St e PR B IR
ATREC B =& i,

A 52 T R AR b b X 58 20 68 il A DO AR b )2 L T ok
PN R 2 = F AR S Z I L B R e VL B
WX YTk 4L ML R 4 (Zhang W et
al. ,2006; BGMRJP,1988; BGMRHP,1993), 7&K
WF9E 5 B, ARV B 7 1 B LSk b DX A7 7E 2R LR
2 B R E BBk T S e L VR TR D 2H AR
(K 3), WJEE A U-Pb 408 BoR  WFFE i B4R 5
FEATARES 43 R 265Ma Fil 260Ma , 138 B Bl A 212 I
RETH S,

AR Sy =5 Z 2 m R kR, B
BA—EMWE L., Zheng Yuejuan et al. (2014)1NH
MRV 5 SE AR Z B A A W e B — e kR, &
ZE A KB U E B, He Zhengjun et al
(1997) TA y B bR AT T A A 246 Ml [X S A8 22 % 2L i
iR E SRV A b e B AT AR G Al B AP
BRI AR Z AR R O R Z b
FEAEJR 2 10~30em fY 521 68 8 Tk V0 5 e Ik B 8
KawaidEgmk. v 5 FERE 2R MMmERES
(K 3e) 8P AT AR S b (K 3D, 5 TR 4k 6y
Wa ARGl BAR O D A AR (LAXED R 4R
BRI 254 Ma, e ARER T MR VE 41 THER 51 Y
DURRIBR o R 1 K A7 08 R i (LAXF2) e AR AR B
AAERE Ry 251Ma, U-Ph 4F W% 531 35 F1bK 74 20 4% s A7
BOR B 22 S AR T S A 2 B 2HL NS TR T 4 8 UL
U BR . Pt FE 2R 220 B A o] LUIACK B & Sk
PELH 5 — N =240 A8 2 B2 2 ) O 8 4 42 fih O
R AHR L HERA FE G (LAXF3) AR R 45 A AR IS
241Ma, - 7E 248 ~256Ma 22 [A] 47 15 ] & 11 45 i 04
B, 45532 BUR ARG B G &R Rk S
SR L Z WA AE DR I T o 33> AN B 5 2 i 56 2 )
B S 1 Bk AR i 2V 0 Y 45 L B S 3 L aE B Y
g .

ZE LR, AR 22 A e 2 TR AR O B — p

SRS TR S MR, Boh=
B Z (8] A7 75 OR8] 1B
4.2 WiESH

VA 52 i 2 T TP VG b DCORR PG ZH B S A i 1 S
A1 U-Pb 4 AL Al E— 2003 g 4 4 A1 e 248 —
MR JE 55 A7 (254~336Ma) VIRl A A — Bl 2R
R IR 45 41 (372~528Ma) \ — 3 o i AR e
541 (669 ~1600Ma) FHT A QU — ity s il U 8 1
£1(1600~2534Ma) , S48 Z B AL e 8 45 1 U-
PbAE i £ 2y B =&l — p = & ik (241 ~
278Ma) . A1 A Al ol AR B
4.2.1 ARL—PZEBHBEEHEA (ca. 241 ~
336Ma)

AR — R 2R A R R N A b X T R
{HAE 1 ~ 303Ma, ~ 286Ma, ~274Ma., ~ 271 Ma
~257TMa, BAEK T NG AR KA 4o X
HooE s ZUATIE AR L A ST S e A . AN e R e i
— BRI — VU L BR AR IO T A R A (337~
302Ma) £ i Ji {2 A %+ (Chen Bin et al. , 2009; Liu
Jianfeng et al. ,2009; Yang Junquan et al. ,2014),
KWK E eI &% B {L H X (Zhang
Shuanhong et al. ,2007) F1 K 2220 vh b 58 v 88 L FL
2 v A, B ML A B 2 B (She
Hongquan et al. ,2012;Zhao Zhi et al. ,2010), —
SR ASE=R AT ) | DI PN 8 N (TR R A i
8 R N 1 1 P M N  SRT [
SR B R R e VB L e K R Y e
P K A (Wu Fuyuan et al. , 2002; Tong Ying et
al. ,2015; Zhang Xiaohui et al. , 2015) I & = -k
11 % (Zhang Xiaohui et al. 201 1) 41 i . 47 T
IR T — YR AR IR J — B B — 28 (Zeng Junjie et
al. ,2008; Liu Changfeng et al. ,2010; Lu Yanming
et al. ,2012) . LAk, B bR FF  ARVPE SE L A R
H #8 (Shi Guanghai et al. ,2004), THH—F =2 it
EI W Z 00 A0 TR PG B X A 1 A
Wi £ K N K & (Liu Jianfeng et al., 2013,
2014) , B Sk m 8t & 1 & (Liu Yongsheng et al. ,
2012),

B HE FAL RO B %5 Ll R B A
w—h =B IERK A HAIE en (OfE (45 4~+
14.5) , Z Wy Bt 04 i 56 vh T oty A AR I8 — b OB
JC Tt (Chen Bin et al. , 2009; Zhao Zhi et al. ,
20100, AEAbALSAE R a W LU e (O B (—38. 3~
+1.2) K F, B AR O ool AR (Yang
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Jinhui et al. , 2006 ; Zhang Shuanhong et al. , 2007,
2009; Wang Huichu et al., 2007; Wang Fang et
al. ,2009; Mo Nan et al. ,2014) ., MRV L0 Wb 54 5
enr (OME(—17. 2~ +17. 2) $8 78 3% — B 0] ) 46 I
ABRK A 2GS B A TR 4 ok A AL v iE
W, BAR G WIERAE . 248 Z B s
HI [7) 457 2 FF AE 5 ARG J8 31 19 5 9% 4 (Liu Jianfeng
et al. ,2013,2014) &ML, F5 78 HoilE G DT BUVRRE .
4.2.2 BHARK-BHERERRETEA (ca. 372
~528Ma)

ARVE LD R A TR S A S S0 {4 0
~438Ma,~455Ma,~511Ma fll ~523Ma, X —Hf
WY ST SR N 52 AR R AR AL b G DL R AR L
Ho DA BT R B . AR T A 2 i ol A A AR R AR A
KW A I 5 (Zhang Shuanhong et al. , 2014 ; Liu
Dunyi et al. ,2003;Qin Ya et al. ,2013) ; b #1 [X
AR (4 480 ~520Ma) 8 4 4 (Ge Wenchun
et al. ,2007;Pei Fuping et al. ,2014) f14edt b 2 6
o x5 (Luo Zhenkuan et al. ,2001), #54 Hf
[ RARE S A 2t — =B WL en (O fH R
AR 48 78 2% 52 & 1L 7 Ok P8 (Pei Fuping et al. ,
2014) yene Co) B 2y S {EL I )0 Ok B AR B AL %% (Yang
Jinhui et al. ,2006),

4.2.3 H—FHTHRBEBEEA (ca. 669~1666Ma)

o AUE KA AR AR AL s hLaE N BRI R
B AH SR s v B0 5 A AE . T 2 T R
TR AR 2Kl FE 2% i SmeNd A 47 3R 4R i 825Ma (L
Shujing et al. ,1995) ; 8 M Hp 24 4 b A48 MR K A
SHRIMP U-Pb 4E i 739. 6Ma ( Ge Mengchun et
al. ,2011) 5 vg A1 5 9 T3 A0 1) BE 1 K L 2 AR A
760~950Ma Y4k A& ML 45 4 (Wang Yanyang et al. ,
2014) o ARl M DX A 8 & B[] s 09 %) 4 i 4 A Bl 4k
& 4547 (Zhou Jianbo et al. ,2012), iy AR P 2H 70
FH 2y 669~1666Ma Z [A] (1 14 5 5 41 B2 A] BER H
M5 LA N .

4.2.4 #1.8Gafn2.5GaEBHER

DX I 3 I 9T R W) L AR AL SE LI AE 2. 6~2. 5Ga
M1 9~1.7Ga KA T PIIRE K B M & sk 1 o0
BFR Sy 25 ACAF 3t 57 5 45 A1 18 A 4F 3 57 3 (Zhai
Mingguo et al. ,2000), FEFLIC M2, i L4 HLFF
TERGE~2.5Ga TR A S, INHEIL R TR
N E iR A A (Liu Shuwen et al. ,2007), ~1. 8Ga
IF 3, DU AR 2 A8 b v iz i A A i A i A L R IS AR
TEIE 7= A 2L AR L 1 Bl B 1 S i R AR G Ll s R

B, ~1.8Ga aKFMWHI+ 70 Z BRI
Al AEAL A & F (Zhai Mingguo et al. , 2000, 2007),
X A 3t e SR A e G e e P R O
(ERAS SR ITE A RS IR E SR RN Y S:  NUTE R I By
PP EFE S ~1. 8Ga Fl~2. 5Ga W HEJE 45 1 1
REXPIVCERKFA K.
4.3 XHIEMFASHKBHLR

QO BT A b T GEbK PG 2H S B A A e A
g, B ~257TMa, ~271Ma, ~438Ma, ~439Ma
Z A WA AR % » AR B0 47 1% 19 i 7€ 5042 (24 669
~2537Ma) W JE B A1 W H W . P IRBTE ST s . A
B R R A %53 A N, WAk B AR dE
W ACZE 5 78 R VE D TR A W TR JR A DTRRARAE
T S A 2 % 2 2 146 TS A A 4 % 25 R AR X B —, DU
TGO RFAE . ARV H R b R AR se R
JBT ) E0 B I s A A 5 0 A A I o L e by M ) - B
R PEGAEMRVTADIRN C & kA . 456
SN AR AR X T A S I AL T B Ak 4
A B A1 A AU e HE [ 2 K 5T 8 (Cope et al.
2005; Han Guogqing et al. ,2012; Eizenhofer et al. ,
2014) 5 T DL & B3k AR 6 1 R ) ORR T3 S 2 DO
WAL C 2 B 7 I 45 bR G ZH RS i A AR I AR
K43 AL, 5 H~276Ma F1 ~437Ma(~455Ma)
WS IE(H ~1. 8Ga 1~ 2. 5Ga [ H W {H (] 10),
55 ARG L AAG T DTER ) ) AR 8 3 [ By —
AR L (R 2E 23R 40 o B, A2 6 55 75 4 A e
P MG & AT A i W A DO 2 A

DX kL 2 W L A 58ty AR R 3 DX W A
PRI RO, B b =& 2
UL Fili 52 BLAH — TR AH Ry RRAIE e — & T3t 2 B
BT Bl 3R B (BGMRNM,L 1996) , 48 4k 58 $iz 3 b
S R — WG AH Y T & g — 1 A R R A
ARG T R AR AN S B Bk
T — V0 S X B LAV A A b E D E I
WA ] DAY A o R 5 B o X ) R 5
SR EEE I DL R W A 0 B0 TSSO A AR AR
H A4 (Zhu Junbin et al. ,2015), F. S wiLL
J A B TR IR A €A K — TR R AR IR
PR R DX B A A A ) A i L R
th B DA AR T A AR B S
I 91 0 S A A R B R R D TR . TEVERLR
e LA S 5 Z A S B3 2 R T A0l i
b E MR E KRR S AR R 2 R 2R LA
LR Z a8 S EAHDIR . &
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L ARG ARAR PG 20 AU, K B G E b i E AT
VAR A GERFIRE YA AT . HEAh s N5 R R &8 &
ARAC B X Bl AR P R A TR AR A T AR T R T 3
(Shi Guangrong et al. , 2002; Shen Shuzhong et
al. ,2006; Huang Benhong et al. ,1998), & 3 i 4
XA LR TR ST HY IO
(Zhou Zhiguang et al. ,2010), FIRZERFIH, N
52T 2R T At DX G A 5 LR St YR T 2 ol AH ) TTCAR
B2

40 75 A4S A BLAR ST
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Fig. 10 Contrasting relative probability plots of detrital

zircons for the sedimentary rocks

IR DD IR A D % X T AR AR 3 T L AR L
TR AR . BRI A — VU S AT M DL T SR
RN FRAE B A x4 46 K A (Wu Fuyuan et al. ,
201D B B T & 11 )5 ff )8 £ 3% (Hu Chuansheng et
al. ,2015) . Z&AHEIKA LA BIE R & AR
JLE R RRAE 5 ERLAIR 23 A T PG AR A I v i 8
M 2Aedrdb S X, B ARG B — 5 LR
NI KR RS KPRy . AR TR R B
PN & B8 3 1) 189 A= 3 2 (Wu Fuyuan et al. , 20025 Shi
Guanghai et al. , 2004; Jahn et al., 2009; Zhang

Yuqing et al., 2009; Xu Jiajia et al., 2012;

Yarmolyuk et al. , 2014; Tong Ying et al. , 2015;
Zhang Xiaohui et al. ,2008,2015), Tfij & 1L f1%%
Wil gt A 19 SHRIMP &5 77 4 #% (Miao Laicheng
et al. ,2008; Jian Ping et al. ,2010) 5 F. & it A
RURE b o S AW 3 KL FEAS b [R) — I8, & ] g
S Jr 78 b DA i R R AR R TTT 3 ) B 4k BT R B
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Detrital Zircon Records of Upper Permian-Middle Triassic Sedimentary
Sequence in the Linxi Area, Inner Mongolia and Constraints on Timing of

Final Closure of the Paleo-Asian Ocean (Eastern Segment)

ZHU Junbing, HE Zhengjun
Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037

Abstract

It is an important period for the tectonic evolution of the eastern segment of the Central Asia Orogenic
Belt during the Late Permian to Middle Triassic, which involved the final closure of the Paleo-Asian Ocean
and the sharp changes of sedimentary environment. The well exposed Upper Permian Linxi Formation and
Lower-Middle Triassic Xingfuzhilu Formation record the evolution history of southeastern Inner Mongolia.
Then, sandstone samples were chosen to carry out U-Pb and Lu-Hf isotope test, which is used to analyze
the geochronology and extract sediment provenance information. The new U-Pb data show the red stratum
which was considered as the symbol of Triassic before is also discovered in Late Permian, southeast of
Linxi county. In addition, the previous Early Triassic Xingfuzhilu Formation is probably an Early to
Middle Triassic sedimentary sequence, which is conformable contact with lower Linxi Formation.
Furthermore, an age gap between Early and Middle Triassic was found base on both geochronological data
and field observation. The geochronological results also show that sandstones from Linxi Formation have
four groups of U-Pb age at 254 ~336Ma, 372~528Ma, 669~1000Ma, and 1300~ 2534Ma. The ey (1)
values range from —25. 6~+17. 2. In contrast, samples from Xingfuzhilu Formation only have one group
of U-Pb age at 241~278Ma, while the ey (¢) values range from +8. 6~-+16.5, and few Carboniferous and
Paleoproterozoic detrital zircons were found. In view of different characteristics of U-Pb and Hf isotope,
the sandstones from Linxi Formation probably sourced from Xing-Meng Orogenic Belt and north of the
North China craton, while the sandstones from Xingfuzhilu Formation mainly sourced from surrounding
magmatic rocks. These results, combined with regional data, indicate that the final closure of the Paleo-
Asian Ocean is before Late Carboniferous. Since then, the sediments and magmatism happened in an

intracontinental environment.

Key words: detrital zircon; U-Pb and Hf isotopes; provenance; CAOB



