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(a)—Sketch tectonic diagram of north Qaidam;(b)—sketch geological map of Chengqgianggou area;

(c)—sketch geological map of Dameigounan area
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Fig. 2 Typical photos of Shihuigou Formation sedimentary features in Dameigou outcrop
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(a)—Carbonate breccia of Duoquanshan Formation in south Dameigou outcrop; (b)—dark mudstone folder thin-layer limestone of lower
Shihuigou Formation in south Dameigou outcrop; (¢) —sandstone folder mudstone of upper Shihuigou Formation in south Dameigou outcrop;
(d)—sand and mudstone interbedding of upper Shihuigou Formation in south Dameigou outcrop; (e)—typical sedimentary structures of
turbidite in upper Shihuigou Formation in south Dameigou outcrop; ({)—typical sandstone microscopic photographs of upper Shihuigou
Formation in south Dameigou outcrop; (g) —unconformity between Devonian and flysch in south Dameigou outcrop; (h) —Devonian molasses in

south Dameigou outcrop
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Fig. 3 Chondrite, NASC, UCC normalized patterns of clastic rocks of Shihuigou Formation from Dameigou outcrop

(UCC date quote from Mclennan et al. ,1995)

Ca) — Bl b b 5% B o Ak ) R AE 32 5 78 2k I 1 5 (b)
Co)—BRBLI A AR AL 19 F5 Lo R A AU s (D
(a)—UCC normalized patterns of typical major elements; (h)

(¢)——chondrite normalized REE diagrams; (d)

Bl b 4t 70 B Ak A R AE ot T R kIR
Kbt bt 78 R AL A6 1T R o A6 B U R
UCC normalized patterns of typical trace elements;

UCC normalized REE diagrams
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bR 2 W5 X A R R 2 Ah RV E Ak 2
338 32 AR 2 AR LA I TR 328 55 P e [l 45 PR 2R T
SR DI 0 FHUORR A b 2 1 a3 X L U8 XA A 4
B S R AY S RRAE AT 4 T 22 1 T T A X
R IR, 554k 2 KA 55 DT AR TG 20 0 DURUA A RE
UMb S R X A R . B B R AR 2
IR WAL AL 9 250 CIA #5480 & A-CN-
K &I o &1 X i oo 2R 9 B g £ 28 Th/U-Th
i . Zr/Sc-Th/Sc K@ (& 4) .

i 5t R A T A2 Ak 2E AR BE B Ak 2 ik AR s B
(CIA) Hy Nesbitt et al. (1982) #2318 /A =t CIA
=100X[AlL O /(AL O; +CaO" +Na,O+K,0)],
P& ALY Y R A o & i . CaO " HALFEAE R
W CaO, Wk BR 6 5 1y CaO 75 & B IE 4
B A IE T I, Fedo et al. (1995), 378 A-CN-K

3

LSIA
n

=M (&P A Nesbitt and Young,1982) i k47 #%
oo R HORE CIA fHA T 59. 1~74.9 Z ], °F
¥165. 7, AR AR CIA A (& 4a) 3 W] X 5 1
12z AR BE A 5, KA E R OT R SRR IX
HAAAER. A-CN-K =M BRrEnin s
A-CN A7 W] 2 e £ o 26 BIAH 0T Dt 46 ) o I 3 XL
e FHAAETESR BN A 5 75 U8 X A A7 TR — P2
HPAZ AL (Nesbitt et al. , 1982),

KRETHRATTR Th MR VES &, A%
JCER Sc M E T A A, Th/Se (H—BAZTTM
HIEH 0 (McLennan et al. ,1990) ; Zr £ E K 1F
TR AR SRR E T W R4 B A BE T AR E [l i
A2 IR Zr 25 W 8 88 A 52 5 ) HOHSE Y R
Th/Sc-Zr/Sc i 5 ¢ R 5 1t 5T 5 16 25 72
(Lambeck et al. ,2008), 7£ Th/Sc-Zr/Sc & fi# (K
4b,4# McLennan et al. ,1993) &, fir 5 ¥ 5 K £ 47
TR AL 2 (BFG) B i, 73 A 7 UCC 5 PAAS
Jl FL 8 B A 2 B A 32 W e ) AN AR W) S i T AR

I=7A
w

I=7A
W

ALOSR) (a) 10r (b) 80T (¢)
100 AL sl A Sef ﬁiii'f:;‘ ’
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60-lRaAL mzE 3 e X<
A A = 40k @ ww'm - m - S ==R=
40 o MERTER i K3EpUa A -
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FNH Ll
8
0. T T : \ 0.01 1 J 0l 1 1 1 1 1
CaO +Na:0 K20 1 10 100 0.1 . 10 100
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Fig. 4 Weathering intensity and petrological types for clastic rocks of Shihuigou Formation from Dameigou area
(a)—A-CN-K H) 5| & fitt ($# Nesbitt et al. ,1982) ; (b)—Zr/Sc-Th/Sc H) 5| E fi# (3& Bhatia et al. ,1986) ; (¢)—Th-Th/U %] 5| & f# (## Bhatia

et al. ,1986); (d)
(a)—A-CN-K discrimination diagram(after Nesbitt et al. ,1982) ;(
Th-Th/U discrimination diagram(after Bhatia et al. ,1986) ; (d)

Co/Th discrimination diagram(after Bhatia et al. ,1986)

Hif-La/Th ¥ 5 & fi# (4§ Bhatia et al. ,1986) ; (e)

b)

Hf-La/Th discrimination diagram(after Bhatia et al. ,1986) ; (e)

La/Sc-Co/Th ) 5] # fi# (#& Bhatia et al. ,1986)
Zr/Sc-Th/Sc discrimination diagram(after Bhatia et al. ,1986) ; (¢)

La/Sc-
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FhER . W Th-Th/U K f# (K& 4c,3& McLennan et
al. ,1993) A i Th/U {1 <8, RZ A T Eih5E
Bt 30T [) A 2 B O DX A R 52 5 Ak 2 XU AR 1Y 52 i)
M Th/Sc-Zr/Sc } Th-Th/U H B KR HKE. A K
TR L8 2 IR X XA o B b 55 R R i T R
RO TR XA A U TG R RRE .

BELRAER 30 AR R A W — P IR X H KA
SR — BB A VD AR S RS ] A R o A RS
MR, XFER S0 3L akikis-Ut
AU R s 77 A 22 53 A 0 B L E R LR ik
BAE LT ESE ALO, . It A-CN-K &
Jearei CIAEM B & T Zr 785 A b s 4
B0 LUR g iiz 3 B 8T b i DB A, PR
AR Zr F B RARAK, BT ATE Th/Sc-Zr/Sc £ fi#
W E KE A 7 s RAEFREE R, Th JAf7 +4 i HoA
Dy Ve Ak A FLIEW MR R N AR T AR O R —
054 Bt B 1S 0 SO R A A DR Ik TR B T 1
T KA Th, 38 Th/Sc, Th/U fH %, 7€ Th/
Sc-Zr/Sc & e a FEah i T Th-Th/U & fi§ o 72
BRI TS o NIZ AR A W8 AR R AL
FAPIETE S AR B b2 s AR R AR A o AR
Hh R Bk ME VY J0 R DL LG YRR OB 1 R 9 S
o HEAT G

22 F, M A-CN-K K f# & Th/Sc-Zr/Sc. Th-
Th/U [&] i F 590 45 Rk o A7 KV AR e I X R
32 B 5 Ak 27 AR 1 52 ) 3 AN 7 A R T TRT 42 5T 1
AR 00 8 T e AR A T IR S A A A
KA A IR AR A 1 T DA% WL S R IX ) J5 2 A
R R 5 5. A i B CTA R i 55 1) XU AL 72
J 0. 3 W A 58 DX B AT PR KA | PR ol )RR AE S X
o e PR XA -1 ol T 3 0 WO Sz I T 22 I A Sy 1 B
R AL 3 S AL T 22

4 PRIKCE A S e F) T R B

ERCETT R AT KA R (R D) Jo R kR R 1A
CIE] 2) v o R 22 JORE al A TR D0 3R 3 AR AR N A2
e S — 20, R AR b Z W] 2R 2 50 R D) ok A TH]
— Y. R TR OCR iR ALY e
iz DB SCE 45 [ B BT BRI R AR
VAR E FRITR LM Lo R VR ST R IR X A
A LA S i FT S AT AT

FHERER TP Fe Ti Mg JILRAH i k&
HLAE KM Hp 452 B I 1) A o R A AT AR 3R B U 0
i L RE JE 5 P ) Fe Ti Mg A AP 5 &

B R WRE XM AR R AR R 1l R R A S8
(Bhatia et al. ,1986) , £ JKIHHE)E & SI0, & &
E W HFER T 76,13 %, A B SIO, &7
51.34% ; TFe, O, +MgO H1 4 (GE1 5. 67 %) , TiO,
TS AR CF34 3,96 %0) , B IR X 24 A1 3T R T
Y LA R PR B F . K BE b H 5e b oE AR Y 43
AR (B 3a) i /T DA A S 5 L 2 A sk Ak 22
fIE 55 RVE 5 IR A — B, 05 K Rl 5 9L 39% 2l Kt
G R AE L

BRORL B A1 b fE Ak 1 B - oT R 4 e AU oK K] (]
3c) Hrill A i S BLE B Eu £ 59, A6 38 TUE AR
HEAL IR 1T R o B B B (3 d) i s R oT = 4 T ith
ZROF 40 B AN R T KPR By I A B T R 4 i Y
Ko MeshFEBRR B A AU SE TUA R HEAL R Lo R
SrmCHi A, & L OT R bR EA I L P 2 AL T B
KRR ZT RIS KRR A 8 KR
G AT T R

R Bl b b 52 9 A 08 5 AE 8B OT R Wk M) &
(JE 3b) A TR A E 1M H Sr sk 2L 1 ¥ A [
TUEE SR N EMRELSIN. mGEmITR S "
5 4. Rb.Pb.Sr J¢ K S5 KB ¥R A0 R 7,
Th.U M LREE JoW] & 5 i, BoR I X A DL
FR 1k 25 M A AR B I CRE i 19 Rt
TR EEIE T RS I G S R &S 5
KVE 5 IR A 8 K i 1 G AR AR R AT

1 Hi-La/Th Ef# (& 4d. &2k 3 Floyd et al. ,
1987) v A AR iy 137328 5 22 1 o L & s U X, —
Bk AR K KR BT/ B S IR A IR X .
La/Sc-Co/Th K f# (& 4e,48 Gu et al. ,2002)FH,
A ICR Se - IE i T8 M 10 R La, K108
Aot ER Th &R & TAHE TR Co, 2 sy
AR S BT KL E 5 AR K A Z ] BB 4 T T
Kl

R LTI A R AR AR Y Bk B
FEPRESAE . SRESNE AR N EREITER.
Wi BIOCER KA TR & R F . 4 R 2800 o il
JCER o YU AR T Bk Bl KL g B IR X, — 3L
FEI 5 R 5 9K 3 Bl KRl 3 2 85 Sy 452 30 1) L Bk
AR AE

19 IR X B 2L al |, {8 ] Bhatia et al.
(1986) #& i 1y 14 3t 21 5% #1511 (J&] Saboo) X i &
I PR R U AR A 3 R B AT R0 . H 45 R B
7N 4 R 22BN i T TS B R R B N . b R
B A TE KBl 5 93 Bl (L 5) i SR B 5 K
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Fig. 5 Tectonic setting discrimination for clastic rock of Shihuigou Formation

from Dameigou area (after Bhatia et al. ,1986)
(a)—TFe, O5-TiO2 J 51  fiff J2 25 5 5 (b)—La/Sc-Ti/Zr FI 3 & B &5 5H 3 () —Th-Zr/10-Co J Zr/10-Th-Sc H 51 & fift K 45 R

(a)

TFe; O3-TiO, discrimination diagram and result; (b)

La/Sc-Ti/Zr discrimination diagram and result;

(¢)—Th-Zr/10-Co and Zr/10-Th-Sc discrimination diagram and result

IS S PN T RN
5 ik

BRBITBE o S8 AU 7 Bl 0 v 2 ol A 48 174 2 1 I R
A7 AE— E 18 s Zhu Xiaohui et al. (2014) WA Ky ff
hIF s T 7 R4 %), Xu Zhigin et al. (2003) & Ren
Junhu(2010) 1A Sy W 5 5 tH— B BB {0 46 SE b i
Zh T ALOR o, WA A AN AR i 29 7E 450 Ma (i B8 Bl
) FF- 45 (Li Feng et al. ,2007) ; B8 By B A 20 W0 55 465 1)
T OAC SR ZEH 5 T oICRIE F3 T 46 T e B8 Bl e S —
i YA B T (Wu Cailai et al. , 2004; Hao Guojie, 2004 ;
Xin Houtian et al., 2006; Ren Junhu, 2010; Zhu
Xiaohui et al. ,2014) ,

MBIEFE BUAR R T S8 3K AR AL BB 3t Xt 2R 4R
R 4 3t Y8 A 8 BIF 5 32 I SR b b it i Tty A AR
L VR A B T R R DL LR R 4 Y S
PR 75 A i - - AR Y A 8 25 S IR
SR ARARAC TRy A AU 38 T A O S b G
infr B Il SR F3E 7 BF 2 B BE DT AR A TE I B9 29 3R
501 ARAEEBEMERMES =

TR Zak b 4y 35 A 352 40 031) 45 SR 2 WY Loty 2R AR
e A B 5t P 457 T E 8] 1L 9K A BR R 9K S A L
T Z L2 AN S B e — B0k Jy 19 Se b 2 v A e
W sl K B i 2% 4 # (Feng Zengzhao et al. , 20005
Yuan Zhentao,2009) , A7 KB JE A8 T 40 K
R IR R LA A B S O A v B K a0 — R
PR B R TR TR TOK R R R IR ER L TR
T 3HG JE P Bk TR R 2 v A R — AR I8 UKL A2 7% i JE

38 i i 0 i iz B S W o TR R e N
R A EE . A KEHRXEIRZE 2R A )Z
AR E TR ) ik B T IR 7 Y8 DX A 3 3 Bl 0
DL RO ) o 7S A LRI (AR AR A BE L T
T 18 UKL FS0 70 A RE 465 0 R IR, BB R )
PR TRVRFAE » 3 26 TE 445 A8 AN SRR 55 5 0RO 3 JE#8
AR M P b B A M ER A2 Ay BT A4S SRR WL A
R 20 52 BRI BT 5 T Bl G 0 2 AH O i T AR £

Hh L B8 P B S Bk U T T B B 5E 2R IS (Bhatia et
al. ,1986) . {H ¥y Y5 X s F, 55 oK & KBl 5 94 ot » X
TEAR 22 W5 8 5 b Bk AL 2 2 80 B 2 A B iy o ) i
NIRRT R N R N R 7 B i = R e
(Yuan Guibang et al. ,2002), H, 4 KA )E
YR R I KRG B 95 b R 58 XU P L
J Rl b 45 5 R i B SN A0 B RIS A1 K
TR LD 908 5 T T ) Jo 1o e 11 g T L 408 0 3l A Bl 1 2%
F18) 8 1) 1L oty - A 48 3 1ol (&L 6D
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Fig. 6 Sketch structure-sedimentary section diagram

of north Qaidam basin area in early Ordovician
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5.2 X Bh-3NAHE R g A PR 29 3R

T SCOOE A7 K T8 2T TS A 3 B 5 % X R ALE 7Y
Iy HrEEH HLBLBE (488 ~472 Ma) JT 14 . 1 T Bl I8
1 18 B 1) G R B B D A 6 e st B R G RO R L I
Yt v — i el LA R TR B G 1) R R AT B B R £ 5 DT
TR &R (Feng Zengzhao et al. ,2000; Yuan Zhentao,
2009) %%y 8w 1] AL S8 A (4 Bl PR A DRV R
WA R R 2H T B % S AR Y I €8 TUE AR AE — A
A SE T UURRURH 2R B R R R A T 1) A e Bt
(& 2.6.7), NG 23 5k B B IS W 2000 K
G NT SRk e 1Y) DN LR 7 DD N
ORI B B M IR TR B e A PR i d v b AR
B 253 C 2 6 T T Ve O BY IR 1 5 P Rl
il ity 25 4t 32 TRV 4 2 X6 5 3K R b He 5 ) 1L 0
SICRIE 28 1% W 17 o 2 3 I T L S 3 A7 O A
X 17 By Pty 203 2 Il 504 1S S0 AR ] IV A 7E — € I [B] i
Ja e, BT 488 ~472 Ma Fli-iR A C £ F 16 .
Zhu Xiaohui et al. (201D #F9E B EH F 493 Ma 3k
G A AR AL T4 3RS . B4, Brg 90 5 7 Hh
el Jo 2 b 5% Sy 5% T 4 1 DA R S 58 R b B 5 e ] 1
oI Bl - IR 181 82 i BF ) FRAR B T 493 Ma fH BL - ~
472 Ma,
53 READMAZHMXBEEERBE SR E

R-imfREd

UL B4R SEIR R A AL Gt Xk 3R T K S S
b el 3 Ll AR AR R A T AR A 6 Y BIF SR
TRGATT B T AR 45 ) DT AR L U0 B Hb 3R AR 2% IR
I HIT N HE ST B 4 T - - T A BIE 5 B ik ik
e DA 3 - A - TORR Y A BE 25 A IR 1T SR A R
ARGy A A 35 8 Ak DA SR A S b 3 i 0 o
I I R F5 1) BIF 0 £ (AL TR 4 TE 8 1) 29 3R

Sedb g KBl R A B T 850 ~ 700 Ma(Wang
Huichu et al. , 2003; Zhu Xiaohui et al. ,2015; Xin
Houtian et al. ,2006), 24 1 JE it 5 Rodinia # K
[t 24 fi 5 ¢ (Sun Jiaopeng et al., 2014a; Chen
Shiyue et al. , 2015), KB B 97 9K KBk A4 1
700~535 Ma(Zhu Xiaohui et al. ,2015),

ot AR 1 (580 ~ 540 Ma) , Seik ARk &
DR A1 & ve st B IF I SE 4l SR AL VR i e T I A v
] AR b T K e A 6 e B 2T BR Ol A1 B v R
FE 2 T8 B[R] 1L K it 121 2% 9K (Wang Huichu et al. ,
20033 Wang Huichu,2006) , ¥E[E] 111 5 I8 A4 15 47 N T
RTINS Z R A (542+E 13 Ma; Wang Huichu
et al. ,2003) 528 #E K 5 (535 + 2 Maj; Zhu Xiaohui

et al. ,2012) . Z I JE-5F He (10 %% 45 = i il RR fe
A & ve b H R A ¥ T BRI A1 & v 1 79 T 4 T RE T
P PR WA TR AR A R AT L 2H A A R ok 4
HHE S T R G MR R S il ¢ R (Sun
Jiaopeng et al. ,2014b),

535~500 Ma, ¥ 52 [l JLAF ft T Wi Je A 8 5 3t
PR AR e e KA T O Bl B R TK v T 2
5(512.4£8.5 Ma; SHI Rendeng et al. ,2003) , 4%
TRBR BE K K 20 488 e AR 72 A ] (Wang Huichu,
2006) . 500~475 Ma, ¥ 7E 4k 2L o, K & A IN A
AE o) R 2 R e A8 2 A T KT S D A A T R b
LN b 5E 0 0 45 Rl I o o B 1 — v R 1P 4
29 k1l &= (Wang Huichu et al. ,2003), 48t %
TEVE ST IR i T BN S b X AR e, R 9IS 2
JE 535 ~493 Ma 95 ¥ %5 B9 9 3K (Zhu Xiaohui
et al. ,2014) 3k fig Bée e AR 2 10 W Jg A & v Bk Kk 2R
Uik RIERM AT Z LB MAMA s G- ELaals
TRAA VIR, e &l vh e B A SIS 37 3k TR M i
IR S B -6 AR Btk R R DU AR, LI B 2
SR TR kB WE-E g R T 3h BT (Sun
Jiaopeng et al. ,2014b) 5 5 Ml & 3 ¥ 8] 1l & 58—
FERE K LE- KL JE A TR 58 F b oo —
LA BB T I M R O R A

2y 475~435 Ma, et G ZWNIRIH % B G &
Az i 8 R e o AR o i 5 S A i A v /e e R AR
F (458 ~420 Ma;Zhu Xiaohui et al. ,2015) P4 & [A]
TidE S B X & (450~440 Maj; Zhu Xiaohui et al.
2015) R A A B 3k i A HY 5 308 9K
R B AN 15 9T P K AR AR A A TN e A -
FAAE AR T, 53k R b B[] L 5 904 Bl 9l
Jai - SR OIS b T B T T 20 A T M ] L K
A 3 G A Y 4 i A el O 0 AR B T ) b R AR
. R BRPEHE (L) 475 Ma) B JE W) 5 = R
B I TR — i HE AR RO R R I A TIRR R 2
KA A R DU 2SR TR R R A TS
] 1 e 46 (1 6.7)

Wi i 47 252 110 ety 9K -0 ol Al 42 3t i D i 9 S
AT O P41 Bl A1 6 v b B Lty A AT AR T AR
I TR R A R A R, R e A T
REA O 55 B LN B % T3 A8 3 217 14 i 8 A Pk 97
¥ B2 UTF (Sun Jiaopeng et al. ,2015b),

6 4t

A1 K36 LR I8 S D B T AT R HE B A
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Fig. 7 Sketch sedimentary model diagram showing the Early Paleozoic tectono-paleogeography of south Oulongbuluke block
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Abstract

Ordovician is an important period for the Early Paleozoic collisional orogenic evolution in the northern
margin of Qaidam basin, but the initial timing of continent-arc collision, basin type and paleostructure-
paleogeographic pattern have long been in dispute. This study, based on field observations and lab
analyses of the Early Ordovician clastic deposition in the Oulongbuluke block, tested 30 mud sand samples
for major elements, trace elements and rare earth elements. Results indicate that clastic rocks of the
Shihuigou Formation are characterized by rapid accumulation, low maturation of texture and component.
The series of clastic rocks deposited in retroarc foreland under the background of active continental
margin, with detritus derived from the southern upwelling basement composed by upper continental crust
and island arc. Continental-arc collision caused by Qaidam block and Tanjianshan island arc had started
since the Early Ordovician (488~472Ma), but the initial timing of continent-arc collision was no earlier
than 493 Ma. Combining previous research results, this study proposes the following understanding. The
Oulongbuluke block was located to the north of Tanjianshan island arc during Early Paleozoic Era. The
basin subsidence and sedimentary evolution was controlled by oceanic crust subduction and continental-arc
collision. Retroarc stretch basin developed during Cambrian period and then transferred to retroarc
extrusion foreland basin in the Early Ordovician. Retroarc stretch and retroarc compression occurred
approximately 490~480 Ma long with sedimentary system transformation. The conclusions presented in

this study provide new sedimentary constraint on the initial timing of continent-arc collision.
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