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Fig. 1 Geological map of Shuangjing area
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Table 1 Samples for low-temperature chronology dating from Linxi area

RS eI s Eoxca B
LX18-1 43°24'14, 32" 118°2142. 66"/ A (SO BRE ) ZHe
LX18-2 43°20'9. 33" 118°10'1. 41" BB A (A 24,137 Ma BERESE, 2015) ZHe il AHe
1.X18-3 43°20'19. 94" 118°1036. 47" HaBEASE R A ZHe il AHe
LX184 43°21'58. 63" 118°17'12. 32" H = RS s (B ) ZHe 1 AHe
LX18-5 43°21'9.39" 118°19°24. 53" BRBAYE R A ZHe
LX18-6 43°22'45, 53" 118°1755. 90" W it (EskiRIes ) ZHe
LX18-7 43°22'58.52"" 118°20'32.23"" WA (MRS ZHe il AHe
LX18-8 43°21'34. 14" 118°21'13. 84"/ DA (LA IR A ) ZHe Fll AHe
LX189 43°212. 15" 118°21'19. 67" TER A (=B 20, 270 Ma, Li et al., 2014) ZHe 1 AHe
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4 He spike , X &AM A7 A9* He bp i JEATHG U, FF 468
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Parr bombs 1, ZEAR BN AP U ™ Th, 3 7F 240 C
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2 I
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A1 AR AL S R G v R R RIORG 2 R TS Rl Gk
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Fig. 2 Diagrams showing relationship between the ZHe age and the radius of the tested mineral, relationship between the AHe age and
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Fig. 8 Ophiolitic mélanges in Kedanshan area
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in Xingshuwa
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Fig. 15 Pudding structures in schist rocks in Shuangjing area
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Fig. 18  Syntectonic granites and oriented diorites in Shuangjing schist
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Fig. 25 Thermal simulation results of samples

FEZ 150 Ma PR#EE T T2 200 CAYSETRER , s T
PR B PRV AUV T LX184 Rl LX18-7 FLH
B R V4 B RN R 24 130 ~ 120 Ma, Ry 1 8 Ry i
BT TR 2 X A AR RIS A V4 2 BR , A 52 4
FFA R S RIS 4994 EN A0 A (1 26) |, &%
SR PG b X P AR DSR2 05 T —B R 2
(#7150 ~ 140 Ma) (£ 130 ~ 100 Ma) | B
FIEEHE (2990 ~70 Ma) =/ HHUR I HL B 5 19 Bk
BEWER . EARE (200 ~ 180 Ma) Fl AL
12950 ~40 Ma) B3 ENF LA S, (H R R R
FARM i, R EAAETR A AT (E 26) .
HE—2 0Tl LA Y BRI X = 2 A 2R
HIEA AR —FE R I T s A R (B 26) UL
FRUA ) s ST Bk %) PR B i (1LX18-1 1 LX18-
8) R T A — B A Iy s, AR DA i R 4
M DR —E B RS (& 1) B ENTHE B R T
PR — L ) A PRl v 2 F 4 AR o T
T R R D J A I e A B T 52
P B AR B B (IR 26) , H SRR % A RE S

(LX18-6 11 7) th—AE 7R 2 5 T AH ] 1 #4384k Iy
SCEMTIE RN DT T R e G P R A
P ARG S B — R B A PR R HI B B
(E126) . BOER ARG (LX18-3,4,5) =/NMFE A
R AR — B s AL Iy 8, 1X18-3 I H
25T — WL A PR E F A IR R A
FL A LA R AR T2 AR AR i (LX18-
2) By E DT 5 1X18-3 JLF—E (K& 26) , AT LA
HHZCRFE AT XU R 8 2 07 T 1 A 3 46 1L A
B A AR RE I, P e R e — e & R T
REEH , T IR LA AR 5 e i Ak i
PR EF 0 AT BB AR T A ik 1) b PR AR A 4
i, LX184 il LX18-5 MARARR A X R, i H.
FESARBEANZE (1) (H SRR 5 B AR B Y
Z9) AT AR LX18-5 s Hy Bk 2 i iy bk v
FIEE R P X184 R AR B ) F
(11 26) 3t b3 22 5 Y B R AT g, LX18-5 {UA
BEAT U/Th-He A%, 17 HL SR ASURL AR 1 3 5 40 0 (%
3), PRI H 45 30 9 41 88 o 1t 01 AN 55, AT REAS AR AE



208 DIAEAES I i T Y (2)

MR S TRl RE LX184 BB K A1 U/Th-He BAISURE
AERSAR AT (2 2) , R o A AR 1) %) g s ]
REAEAEIRIRE, W RBIE AR R LR E L, IR A
R it L Y SR LR A (LX18-2) FE LS
2o M, HLA HL A S Ak T s B A A R
AP H R T SRR R, =R
A (LX18-9) et [y T L 2 i i —ne (1
HF A A P P A | 3 5 X e R R O
AR—5, WUE M EE XS FEE AT W E
B - AT, AT B Th—R R B 1 (2
150 ~ 140 Ma) K (29 130 ~ 100 Ma) (M 2%
(2590 ~70 Ma) , & W (AR Z HFTHT A A
1) 1 AR AE B A A R H R T
i, EATAR T RE R A L,

B (8] 38 & [ S2

20 e e
40
60f---
sof
100
G120 =
B 140
EE
160 -

180
200 -
220+
240|--

260

280
300
2

B i8] (Ma)
K26 A SRS
APRZ— B J A7 434 B ZIPRZ—$% 1 B A 434 B

Fig. 25 Thermal simulation results of total samples

5 The
5.1 EWERGEREEESWHE SRR (MH
B Fifi 4 )

TEAT P b DX 38 2% o MOBUE a2
TP 35 2 AR | BRI 1 A A9 33
BRI A AT EIPE BT D), A R g ek iR A A DL
PN PR B L LD R TR 2 e A o i 2 BT D) AR, A
R/ NMBBUR T s s = RN R T L
AR FACR R (B 5.8) B i e et 2y 1
SRAZURY By I A ARi A (181 9) S5 a B A
TEAR Z WU Bk i XA KA 80U LSO
KEASE A YL, BANTAT BEIE 18T e B B f) 1 A= A2
Hh T2 e 80 A AR A 5 44726 2 60 7 S 1) g S

MBS 8), AR I ARIR 42 H 8 BU/E AR, 2
RS A AR AR T bR B

BHR AR AIRRETHEZEL FEW
HiFE B W INEEIE B — 2R B 80 4 ) A0 49, LA Jo
IR EIT AR, SO E BoR & TE
F I R K B kR B (E 16) . AU
RA i T — @ fe B B AR B 578 5, ik FE 4 V5 1
WF9E HRTIE oAl = | B & 3 i 8 26 A g ) 45
AAEWS FH N 290 ~250 Ma, Hik & 500 ~ 400 Ma,
MR T 1500 Ma JE4 A (VLRELUZL A, 2014) s AT A
CUITIN R SO 25 1 A T A AR iRt R 268 K 2
BES AR R —N 24 280 Ma FYAEIR I , BUARTE
ASBIRE S BT 25 AZAE R 18 AL ES A, (A2
BogdeE b (EHE AR LRI . T 500 ~400 Ma
DL 25 AZAER 18 AR 15 K st A At b & i 5¢
b X A% B (Eizenhiifer et al., 2015) , Ktk H Ak
ANHEBR A BIH F2a JE B , (EU TL-F- e
SR BRI T IAL 2 280 Ma AR IR IE(E
SR HOR SR DUR, A2 A AT AR BERE H A
BTSN RO 25 1 2 — 2 OB A A W e g
GRIRAA DAL LU SE T A B2 R SR DR, %
YrlEck B FLACO P B R (B 27A) o RS IO VE
5% B T R 0 20 5 O DAY, RO S 1 D 2 AR o 3]
A AR T 38 2 — ZR 87 (19 306 o 4 7 R I 2R
TERR T RO e o SR 1R 4G TR T 2 A R AR S5
YEF(E27B) . B ARIBFFEIA A RO e EAT
B P-T B — AR R ETIRICES
WK - RB AR EH RS R =S4 2 )E
(AT BRVE A sh A6 A 56 X Rl A 3 B0 52 Bk
JNE( Zhang et al.,2016) ., T LLE HXOGF R A 10
A TE 55 1 B g St TR 2% 55 1) L 3 A8 TR AL ol AR
R, AT R AR T 9 TR B A AR 22 0, XU
R e R — A IR BT T R AS T | IS ) e v
IRA A RIRARAETE ,

T SE T iR 5 T A ok [ e SRR A% A R RE T
F(E22A) JRAEBRA (E 22B) , PRI 5 48] 5k 7
FIPE R A r il IR 2 A S B2 XU R A (B X
45,1999) o SUAENER S H G280 50 AP A, AR
g St FR BRI A — R, T
ATTHE 2 b DX A9 R S 4 A S, e TR R 2 R L
A T REAE L B T — Bt (EH R L RE
R o BETA I AT 208k A AL
Hh DX (R4 ,2018 ), AT DFFE AN AR LB IX B



2021 4E(2)

HROI 3 LA AR BEPE BEAAE R 417 (9 1R -5 3 < R 11 7280 AR VAR AR 22 g 2 R 209

WHKEEE

SEHI S AR RO SN AN S A 2 (2)

2B AR B 3L F0 18 A 4 (2)
D

K27 MRPYBEPY R AAC A i AL B B

Fig. 27  Evolutionary stages of the Xar Moron tectonic belt in the western section of Linxi

WIE P R W IR 2 — (ZEFAT, 2012) | Tl ok i
Z TR E B A AR 3R W] AR A5 X AE N I PR
AR A LAAL T A Hi X ) g — B 2 R X
LR T AN 8 AR Jb s X, T A 72 Sk 7 4
e ag e sE A, sUR D (R AR A5, 2011 5 5 [
45 2011 ;48 H 1545 ,2014 ; Han et al., 2015; E S}t
.,2016) . A MTIER I, WK & Y o il 1 S
FUIRBRA IR (F & %5,1999) UL X AR WAk £1 8 F
(A5 ,1999) , 3k b1 I 7R o 4 0] itk 25 2t i A ]
Ui — AR TR, X AR T R R I 20
P (FE27C), HRTEE X 5 A 6k 75 ik At
FRRE A, 073 b DX b 2455 (&1 12C) | T S4B
DL RB S AR S WA AT 90 PE B 1T, DR 3k 39 1Y
ASTE (ALHE A B DAL b X B v i — S AR
ARG ) S A e HUT RS B4 45 1 1) b i % 4
(B 12C) , 845G 30 R i i ) 1 4848 1 6 i i
WE 16C) , TATUNCNE 12C B HELIILA H 1
TR RN AR T OB B AR (K
27D) .

52 AfTHIUEVIGFERNEREEREEX
( Al ZIBE A )

TR X, AU | h— — & i iR
wrpsR s L o A R— =B AR AR A
T AT BT YIARIE . % BT U1 B 8 AT LA 2 5
km 227 X R E X O H 288 %I
] E AR T2 W A8 55, Ot BN A8 O3 i B4, s LR
JERREEANR Y X, X AR I SR WE SR, (H 2 0 H:
DX fift AL R Q4 BEAT 2 18 (£ AR, 19995
Zhao et al., 2015) , {HJ&HFAMAIE 53 Hr K W, 257
VI B AT 0 & tH ORI ¢ 1] A6 Y 396 vh 4 35 o
TR A (B 12C) VLR RSO R 5 10 4 4% (I
19) , M — & tH R I 0y 22T T RBA R T PR AT R
JE R B B ARTE | PRt PR AR AR SR T A
YT BE A BB A E AL B B

C A B 5T 3R BIHE O 3 Ll I8 i 8 v ok
R E W W2 T shke 1 AR S VR HTANY
A LA B H T3 LT P D o S R e LT LA
PR AN ) B P (AR ) 22 Ta) R RS e e 701 %
(Sengdr et al., 1993; Allen et al., 1995; Sengdr
and Natal’ in, 1996; Buslov et al., 2004; Natal’ in
and Sengdr | 2005; Wang et al., 2007, 2010) , F&
TRV DX ZR VG 1] B A AT BT DA ARk dE Y



210 DIAEAES I i T Y (2)

LI C AR E TR TR (LA
45 1999 ; Zhao et al., 2015) , ‘&A1Y 5 A 18] 7 AT LA
B4t b 2k 1Y ok 6 | JR Ik Ak 75 55 Hb X ( Wang and
Wan, 2014 ), At FRATH TAELE AR K I | BT 4736
Hi DA BT RS 2 K A IR B A AT 0 55 D) (28
HAREFGR)  FE P A0 (AR R XN TR
FEl A& B (] i 309 alo F 5 09 A 47 #0414 55 U ( Laurent-
Charvet et al., 2002, 2003 ; Wang et al., 2007 ; 2%
B4E, 2012) , M\ EREA AT LIE H Aedbdb s A
VY ] AR A — 2R Wy AR AR AT B BT U0 (AR R 1
- Brdr g At g - AR - WAR)E - ARVE - R
7R, T 4k 2 ) pg, W5 Hr K 55 U0 A ( Laurent-
Charvet et al., 2002, 2003 ; Wang et al., 2007 ) , LA J&
“ 22 9N M %% (Natal” in and Sengdr | 2005) #Hi%

KT PR AR A7 47 59 DI LAY 4F 8% 4 AN (7]
IIATE, XA AE (2003 ) BT F 2 IR B 5 R B T
AU VU BER 5 RS T A8 P MK Rb-Sr A5 B4R AR %
165 Ma, =z B (2004 ) MIxEZE A4 T K
AHYOA/ Ar AEI M 159 Ma,z?\%-"‘mAr/}gAr a3y
197 Ma, A=t Ar/¥ Ar 5504 4 183 Ma 192 Ma Fil
227 Ma, E53CFH (2009) MBERE &4k A A Hh AR A 10
H B A/ Ar 4E 2 4 225 ~ 224 Maj; Zhao et al.
(2015) MBER A A AL B 8 = BEZRAS T Ar/” Ar
AR R 209 Ma, AT WS R A MBI M4 1T AR 8 &

AR =& 2, — e AR b S
XA AI T —RFN AR PG ) A A7 0 o, By
YA FEANTE 245 Ma 2247 (Wang and Wan, 2014) ,
AR5 B U0 v R4 1 5 AR AR % S 1 5 V) 1Y T
st A T HE N & 2 K W E £ HF iR (Zhao et
al., 2015) , T b A [ 44 it 114 DA Joi 450 4% 1) 4 i 24
260 Ma( [ 18) , AT REME /8 18T DI Al BEIF 1R 4%
R 5Aad0 b G n 47 AT 90 Mk T AR IS R — 30
(Wang and Wan, 2014) . 1 J5 B85 DI A& DI Y =
BRIV LB Z EH Y A" Ar AERY R T
Hh—Mg = & A AR A AT BRI M B D DI
Sl s AR T T RTREL T T 20 ~30 Myr BYFIHEAR
¥ o R RY B Y) s 4 B ()3 2l i Sl R 5 2, an
BRI R 4 W2, L35 B B B R AT 3% 40 Myr( Yin et al.,
2002) . WFFE X A AR I 22 5 T 1 AN e AR 2
R 0 E AR, B AT A W] RE S e E
A/ Ar AR ZE S,

3 R G O R L % BT DA AR AR
VA ST IU 2 Fis s 2E B0k 1B 28) , T DLUR 3
A TTRIE S U AR A VY ) AR B AR AR R VY
TR L b X FEATE 280 Ma 2247, 1 2R it X AT LA
FELEF] 230 Ma 2245 (Bl 28) , 3% Al REAR e i% 5y
V1At sl 1% [ e,

H RO BOX A 17 T 1 X IR R IR TE 2

i

Ril-delh

¥
b3
t } { % %
‘ o
) ) [
i s %;
i
SEn ) e %38 (190) }

® EIER & (237)

&
® “Ar-"ArEZBH BT BER
O “Ar-"ABK AR B KA FEH
@ “Ar-"Ar
® ‘A
@ “Ar-"Ar
: O “Ar-"ArfRE B 4 # oga
o © [ 3& 18 N 4 AU-Pba 2 ® %I (695)
® IR (874) @ Rb-SrE & 4 i © IR A (547)
o HER = (586)
¢ 12 3t 52 53 4k %k
[} i

P i {

K28 P il B 2 ol AR AU — T s AU AT IR B U AR e A L H
BEARBRAEGE 2R BE , I B 45 E R B AT O DI BE b e T PR P 2 3, ik F Laurent-Charvet et al., 2003 ; XIf154F,2003 ; Wang et
al., 2007, 2010; Li et al., 2014; Z5%BH, 2009; de Jong et al., 2009; #4352 4% 2012; Wang and Wan, 2014; Zhao et al., 2015; K& 4%,
2018 ; Zhang et al., 2018 ; TKILAT,2019; X7, 2020 242 FIZSHEE 2020 3 ABFIEHIZEH A & FEHE
Fig. 28 Trends of the ductile shear ages along the southern margin of the Central Asian orogenic belt during the Late Paleozoic to Early

Mesozoic
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Fig. 29 Deformation styles in Late Jurassic in the study area
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The evolution of the Xar Moron tectonic belt in the eastern Central Asian

Orogenic Belt: Constraints from evidences of deformation and low-

temperature thermochronology

ZHANG Jin', QU Junfeng', LIU Jianfeng', WANG Yannan®, ZHAO Heng', ZHAO Shuo',
ZHANG Beihang' , ZHENG Rongguo', YUN Long’, YANG Yaqi', NIU Pengfei'

(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Key Laboratory for
Resource Exploration Research of Hebei Province, Hebei University of Engineering, Handan 056038, Hebei, China ;
3. Beijing Research Institute of Uranium Geology, Beijing 100029, China)

Abstract: It is controversial that when and where the eastern part of the Central Asian Orogenic Belt was closed.
The regional geological survey results of the ophiolitic mélanges and surrounding assemblages in Linxi area in
eastern part of the Central Asian Orogenic Belt show that the Xar Moron tectonic belt, represented by Xingshuwa
ophiolitic mélange and Shuangjing schist, is a late Paleozoic accretionary wedge in which the typical block and
matrix structures are developed. The accretionary wedge, covered by the Middle to Late Permian Kedehe
conglomerate rocks, has experienced three stages of deformation ;including the earliest deformation indicated by the
EW-trending structures formed during the southward subduction stage, the northward thrusting deformation in which
the Middle and Late Permian strata were involved, and the deformation in the collision stage. From the Late
Permian to the Early Triassic, the ophiolitic mélanges and overlying Kedehe conglomerate rocks underwent strong
regional dextral ductile shearing and strain partition. The Late Permian regional dextral ductile shearing zone
developed on the southern margin of the Central Asian Orogenic Belt, indicating that the Central Asian Orogenic
Belt had already entered the intracontinental stage by that time. The Shuangjing schist experienced deformations
similar to the ophiolitic mélanges, and the lower part was metamorphosed and uplifted to the surface during the
collision period. Combined with zircon and apatite low-temperature thermochronologyical date, it is conclude that
the Shuangjing schist and the ophiolite mélanges have experienced NS-trending compression caused by the closure
of the northern Mongol-Okhotsk Ocean in the Middle to Late Jurassic, and the regional extension occurred
throughout East Asia during the Early Cretaceous and the short-term tectonic inversion occurred in the Late
Cretaceous.

Key words: Central Asian Orogenic Belt (CAOB) ; Xar Moron tectonic belt; ophiolitic mélange ; low-temperature

thermochronology ; Shuangjing schist



