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Tectonic Evolution of the North Qilian Orogenic Belt from the Late Ordovician
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Abstract: The Upper Ordovician-Devonian strata are distributed asymmetrically in the North Qilian orogenic belt (NQOB) and
are record of the collision process between Central Qilian block and North China plate, Age spectra of detrital zircons from the
Upper Ordovician strata in the eastern of belt suggest that sediments in the basement of Upper Ordovician originate from the
North Qilian arc and detritus in the upper part of Ordovician come from Central Qilian block and the North Qilian arc to the
South and North China plate to the north. This change of source, integrated with ages of synsedimentary zircons, implies that
the time of initial collision between Central Qilian block and North China plate is between 470 and 450 Ma. The Lower Silurian
strata in the western part of belt preserve a large number of grains from Central Qilian block and North China plate, with the
infill of sediments from the North Qilian arc and synorogenic granites, which imply the time of collision in the western part of
belt. Compared to Ordovician lithofacies and the time of collision in the eastern and western parts, the asynchronous collision

between Central Qilian block and North China plate suggest a “diachronous, unequal margin collision” model. This collisional
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model resulted in the Central Qilian block thrust onto the North Qilian arc and missed from sediments in the Lower Silurian in

the eastern part of belt. Sediments form the North Qilian arc re-appeared in the Lower-Mid Devonian. Combined the distribu-

tion and deformation of Silurian and Devonian in the whole belt, the orogeny of NQOB is diachronous in the trending direction

due to the “diachronous, unequal margin collision”. The eastern sector had stronger tectonic intensity compared to the western

sector, which resulted in the re-exposure of the North Qilian arc covered by Central Qilian block during the Early Silurian, in-

filling of synorogenic granites and recycle of the Mid-Upper Silurian. The Hexi-Corridor basin completed the transition from

retroarc basin to remnant retroarc basin, to foreland basin during the Late Ordovician-Devonian.

Key words: sediments; detrital zircon; geochronology; Late Ordovician-Devonian; North Qilian orogenic belt; tectonics.
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Fig.1 Tectonic framework of North Qilian orogenic belt and distribution of the studied sections
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Fig.2 The Upper Ordovician-Devonian distribution and sampling in the North Qilian orogenic belt
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Fig.3 CL images of representative zircons from the Upper

Ordovician-Devonian, the North Qilian orogenic belt
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Fig.4 Detrital zircon age spectra of the Upper Ordovician-Devonian strata, the North Qilian orogenic belt
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the North Qilian orogenic belt and adjacent regions
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FHIX 2 A AEIS RS B AT TR IS ] X B R A« 7R
467 Ma Hij J5 » HEAUAR RN A1 % st e i DT RR A ik ¥
A KIS L . 78 450 Ma #i 5, >k H 44t
MR R AR AR 32 b e 8 1 18 ) Jo 8 28 DR B9 A [ L
Zh . AR TE 467~450 Ma Z [H]Aedb e 5 oAk i
HHe B 58 BRI A RlE . 53X — 2538t 5 R A A 5T R
—H.

A TR B TR B YRR BT I L R P K
LA FIAE 2 B IR FE 510~460 Ma 2 [8] (o gt
25,1997 AR, 2004) , 51 I Rl S [R) AH .
FUAIS 3 by DXz e i JEE 198 T 5 18 PR 93538 e T I
B [B]7E 450 ~430 Ma Z [a] (Tseng et al.,2009) , I
JCAR % 5 Fe A8 ot ly v AR R o 1 8 JoT I ] £ v AR
489~463 Ma(Song et al.,2004,2007;Zhang et al.,
2007) , Y WIFEIX A I [ P 6B 3 7 7 2 2 o 3
Z/ 60 km BIIREE (Song et al.,2004). T & B4 i
7 IR AR BT B TN R A 172 JBTR [A] 2 460~ 440 Ma
(Liou et al., 1989; Wu er al., 1993; 9k 7 57 4,
1997; Liu et al.,2006). 4% SO AR Rl B ] 15 47457 T
A i i Sty PRV S AR S BT AR 2 A TR IR ) B ]
Z 5 R A S A 8 Jo B[] 22 ). 7] BE T 78 5 il 43 <
PRI R TR P e Y SR 2 D T R A A i
Ja S AT AR AR J5T ) 3 TN A A8 AR L 34 TA R
SR B A Y 3R A ST DN A AR SRR
FHAE—3(Song et al.,2009).

WAV BORME R (R ERBERE « 58 Fig 9 A=
YIRERT o3 AR B FNAE R RU R R IX 2 5 v B R 11 L
B R ) o3 AR D2 A K A Y 5 1 B )
ARG T — 20 IR A IR RE R 3y 48 pg AL AR
L 2 A A Py b 3 X AR RO U B g B B T
R C LG AN BERCA BHLRE 2 4> X He A 93
TR BepE. 25 ERTiR, oAl % itk 5 e du R k) ik
Tl 48 % HEAE 470~450 Ma 22 [a].

4.2 BERpH-BEZEHA“REEHE. AN
SlitE”

— e i E A 0 2T BRI E [ AR 1 0
T [l Ll A b S ) b B RRAE AR A AN KA 48 KR
S3IEOL o 3 1L Al 45 0 2 A R0 1) o Al A A
TE AT S AR ] £ A% 1] 0 A AL D) 320 25 ilf 42 A 385
Tl 3o R A AN S PR FE AR 0 3 S () b Bl
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FATEIF [ I A [) ) o TG ARE P P8 J5 A T R AR Al A ik
HI AT RE S A 1 LD b Y DT PR R R URR R R
TR L A 1 BH S AN ).

JeAR R L R S5 — AR UTBUA R W)
VRV 1Aty A ) B2 A ). o LA AR B LR 4
(DG-1,SJG-1-3, SJG-3-1 F1 SJG-13-1) FFE K3k A
M i B AN U AR 34 5 9 A ORI B A 8 i s
— 5 I WA s T 4R %) f YRR i T AR T s L Y B
- BB 4 ) A T £ R RS 1L 2 R )2 K
A )AL K L RO BB i R T AR Ay
P B G AR TURL I I A AR 24 20 # s AU AR 3% 1
LT B4 A o R AN S BRI I 1) A IR T2 AR
LG B4 AR 1 G R L AR 0 % il

PN E N R A SR AV BRI & S ira i R
P o 7 Hb PG S R B TR 2 R R DO — R A I 4L
(B Sul0, Sull) , PUARY) 322 0y >k B JLAR i & IK
F RV AR /4 i 6 b 2 AR 4 i e Fn A b A B ik
JEG. T 0 s R T AR 1) ) 309 A b S i ke 5 4
MR AE P £ 78 43 5 30T o 7 PG 0 0T g — i lf
PhA G ABLF B B8 P 7L 10 A o AR 35— 1) il
T L RE AR VA 2L A1 B 5 B SRy P 0 Al 5 7 ORI
SO 3 T SCARARL T 4 3 A9 I A0 201 (L2 3 VK il 5
AR — (GG I O T DA GRS o i L 2R
T L A R R A G 11 A G AR R
T 2Rl . TT e 3 AR Ry (e ey =X, 33
A0b il IS % 14 A T 8 9 A 8 43 7 2 T R AR
MR R N RE A [7] 1 1L A b AR 4 A A i T
W1 BT LAAE R S s 4 A A 1 v B Rt AR AR S,
Aok H AR A ORI A0 AR B i ) A FE s e DR
Yy (RS Sq33.Sq34) (Yang et al.,2009).

{EAS4E 2, s i B — o 2 AR
x5 th AL B R A R E R — R R R )
Wi —E FEBRSmEREA LA, TR R
T2 A Bl 5 A AR AR T e AR S D i R
43 B iRttt “FKEFEHE A —EFH

ORI 7 1 L 7 BB A 20 R A1 AR IS 5 AR
BA Z IR T s A0 R T =2 ) B R 1) 25 S AU AR B 9
Y1 (460~ 490 Ma) (1) T YK H B0 AN 5] Rl 48 /5l 43 J5
TERA (420~460 Ma) WTERPI AL 3X — P IR AE 1k
FAUULAA B 2R I — AR A L R Bp
AR LIS 1 12 SR o LA R A il ot ot P A AE B
FEJR A0 R R R 3R R R IR S B L
Hh AR 1) A 2R PR ) R S B A AR IR TE 430 Ma A2
A 5 R B 1A A — 30 TR 7 3R FRAF Y

416 Ma(Walker et al.,2013) , P [R] il 48 7= 4 i 46
RaUN L 15 Ma A i da FH 2 5 THh k. 5
DA A L | rb i 2t bR 3% 3 117 Ak T i 2
FHB B AR A — S SR T 75 225 I A 02 JL AR & 1
LA FE R | A e 2t A e R B A 1) B R AN I —
. 2R AR PEES” (Xu ez al.,2010b) IR T8
AW O R HZEAEE LA E W) i & 8 fAs
TERRBEA Y — R B R ALV FR A e — i LA RHZ 1
WA LB EA, TEBENNEIGA . ik B 5 R ki
LT AN b 35 B e S e 2] 2 R B 22 fil T AR 0 o
— R B T N EBRNEEA, b EEE
Geikd; QF cleh g e H I E 0 bAoA AR
BOR FE HRE O T4 B (R A4 555 2002). 35X
Sl 5T S L L AR A AR B R TR I
KT PGB I35 B AR B[R] 3 1l 225 by A 30 1 O AR
(AR B G0 PR E R AV LR T BUR Bk
g ARG DL SR ZURE A R R B G X R AR
SR PG 557 (AN I — [ T o R 2 T B U A T 1
A IR R G ) e R B A D A D IR (R
W4, 2011).

5 45

DAFE /9 0 5% 22 B, oo i AROR 1 — 284l
(495~560 Ma) , A4t Al B 5 v 48 3% i Bk 2 [8) 47 7
FH— 5 SRR BT R T B A LA
(S {47 %, 2004; Tseng et al., 2007 ; dn ZCOH 44,
2010) TR A F L {1 380 v B {1 22 18] T 4 1 b
i ob F AR JL AR B 22 R B b AR i 5 9K (510 ~
460 Ma) . 76 5 JRIL M IE 5 5 7 b (& 6a, 7a). .
Hh BB L A 2 X B AL T30 A P A o T . g S
B, A0S 3 b 55 A AR B A A0S 3 AR 3 i —
WO ARG R P BOR A G IR 4D B A
HTE R P AR BETF 6 < P, 90 3 b 1 52 T 46 1) e
TSI R 76 S IR TR AR S R Al (Wu
et al.,1993). 5 BU[RIEF . 58 3 Ay Hp AR 742 b B 7R 35 1
LRAO w77 Ok Rt ) TR K A6 AR 3 15 S i 341 ([
6b,6c,7h) , [] 3 L1 7 AR B e Ak Oy 52 384 i i 4
b 7 2 0 PG B ATE SR AL TR A AR 3 T S TR
F 2 O BR B E A DU (PO R R L 4D . B 4240
1, R e 5 A A6 R B AR DA % PE N B —
AR A R v B8 B ke 30 7 g R — i 1)
Tl &1 6b, 7c) o JB JCRE £ VA AL AR B . 3 VKRl R K
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Fig.6 Orogenic model and basin transition of the North Qilian orogenic belt
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Fig.7 Collision between the Central Qilian block and North
China Craton during the Ordovician-Silurian, show-

ing diachronous collision from east to west
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