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Correlation of Permian and Triassic in Aiweirgou, Urumgqi, Xinjiang
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(after Nanjing Institute of Geology and Palacontology et al. , 1994®)



JBE LI S - 5 SR L R LY R A T R R R O B A 3 2 ) 933

—> 145°

\
v v %éﬁé/,q ( l_:*l;)
~ A Yk IR R
VARV NN N AN
N0 NN SO\ NN SN Q.
v AN O AN A 0 N\Q
~N Va‘\ : NN N Lo\
N N\ o
o C NN .
S
c, 6 & N
AN
[rvyxveY s 7 1 T 1
IV V VI IR | A5 | [ A | | Thl
Lvvi >0l [ B L Lo
N T Pyt TR FILAA 4H E ]
RS WE YA LRI BT
andesite-tuft conglomerate plants Kelamay1 Fm. Huangshanjie Fm.

Bl 7 SCHER M LE 3000 A P A = AR F T CHE e R B8 R e B AR W BT T 4F L 1994©)

Fig. 7 Triassic section in 3000 mining area of Aiweiergou (after Nanjing Institute of Geology and Palacontology et al. , 1994®)

Fifi P 1L B R R B B B (Y T 8 45,1992, BT 120D 5
“EE AT K Ll v A DG A R A TE A e L e 3
AN A B Bl G I 0 (AR R R 45, 2006, 5T 905) 5
“H A DL R Ll DXCF A 3 A T AE DTER” (O
FHL A, 2006, BT 984) 5 53 Ah o LUAE Al 3T 19 K 4[]
1 3 AF % 2 25 R b B & B The South
Tianshan orogen is a lLate Paleozoic collisional
orogenic belt, not a Triassic one” (Gao et al.,
2009, p. 473; Su et al. ,2010, p. 1234), AMEF
Hh o AR G T i A G AT B RS Ay il ) I AR &5 0 A A
B 5 XN R R I R b )2 T 2R Rk I BAAR
WEEEAH R B GRS SR AT B CRT g 45K A
16 X X2 R 5 2H . 19815 %370, 19915 sk EH R
4 1991 B BLRE 45,1993, 1999; Liao et al. ,2001),
JIT L TCiR 3G 2 R UL 5K I e 2 A )
R LIE R e [a) W 502« JE Rl ke 20 WA TE A
e\ B Z AR G A RV AE N AL R LR
Tl L DX D I A T il A PR 5 95 R L b B A P B P
A7 RIS St B 5 1 BLR AR e i) AR AL AR HE e 2 58 A
XD .

A NAR I - Xiao 45 (2008) A5 34 /RK 1 5
RT e AL AR B 5 T 2 T /2 BE AT T B
(7RI 20 R T T HE AR M AU (Turbidites) ”, 1
A AR ANIE B 3X — 4598 B AT A 52 PR df » SRR
FREAH G A R DIl 2 Bk, MM U T AR
Rt BEAL 3 77 R UURR 22 R B IOk i A £ 8 &
AR Bk B PR BE 2% 1 AN SO0 TTE AR 2 F 5 £
ARy 3G ZR I8 04 7 R 2H B PR T g ek g AR
FAAHSC TR AR S #9360 2 5 Jik 6 b J2 0 Il F) 4 3
FAF PO GE I IR0 3% % WL T ik B )

SR AR SRR

X} FUOR A b 0 7 it 3 S LR A 1) 44 1 24
1B ST RIR B, PIMVIK 48 (1987, T 74) HL 3k A 1 K B
FE R MR T AR SWE IR 2/ 2
FE A U AH R AH S DLVEAE R 3 A VR K R K AR
KA 275 R A 1 b 3 TR O T R B R
P AT A Z Bk 1 PR BE R OR B, 0L F A X S b
X AH 2L F HOE X7, i AR SR S DU 2R R AT
W 25 FRATTHE 3k TE A ) F 9 T 1+ P A R 1 A 1
Wtk B Tl A2 R L DO RR S i e e HL A ik
2547 (Dodd et al. ,1989), A I, AT ] K Hb 4 &
B A B G ST AN AN B B O 2 o A )
Hby )23 27 S5 FE Rl GORHI 2R G g b o HOA AR AT
AE 3 SO K 1l A4 325 Vb s ) B G 38 R R

T A kAR A SCE R Z AT, RATE F S
Xiao 55 (2008) 5 AH [A] W& A9 g 2K L A9 il 428 3% 1Ly 3+
AT ZBLR =W M5 —iECE(EEH
P45 ,2010) , 3 B A 4 s~ BIR o lf 46 3% 1) S 4 1) (1]
TER7E 7 R BT S R« Tk R R B R
) Je B S FRATTACE oy A= P b 200 SRR s B

I ol A 0 0 e A A A S B AR AR AR
BN L TN — B 2 A R Y AR TR D
b2 Hb 5 AR AR A I SR R S AR M AR
AN &AL T HE 9 f7 B8 4> ¥ Ja & st o H g
SRR BRI R AR 2 F WA (S35 B AE R
SEVS Y SEPR T s @B G KBS [FE ., ok B [
SR RIS 8 40 ) B A6 A BE AN B R AR b A
R AR AT PR 3 0 5 I A A b T AR 4
W o BN AR R BRAH AT A 46 AN 2 Lt R i HE B
P22 5 A R 28 I 5 491 A () J23 SR 3R 1) A 24 L 3 80



934 Moo

o
¥

Eiid 2011 4F

S — AU A R — AU A e, — AN
B2t W L AR A S B R O U A A R AR I R
AV BE 72 A b A B A, X380 A 3 TR AN & B A L
=Yty NI (SR P2l UL P U 7 8 B S RN )
T 7 t J22 B B AR 00 o — e AR AR X R Y (]
FO M INTR . 70 R B J5 48 I K BT 5T
S5 B 13 B 58, SO H BB 38 10 E 45 . )
2 P — [ 1 % AR G OBUAR L 4 B e
B 207 T LA 0 2 R SR W A AT s @ A AR
H 2 A R Y (FIAK . 2010) , BA 48 Sk L 52 PR
BV, AT A A 57 7E B SR RE I S PR KA 2 Y
00K AT A O 2= R0 S RE RN

B s BT RRATESE 20 Z 4R A] o [F 45 Y K Lt
Xk 4t o T B AR R R A A X Y
A R AR SR AR R AT B RS £
YR U2 000 1) A0S 5% 38— S A IR — KA — R AT —
WO T AU RO Bl — B S AEw — %
M — RS R 45 50 1T %5 3 R G L Kl p R I
R R 3 A3 2 X N A & A E T
RIS oy A R AR 9 X R P I ) 22 ) 5 A A L 45
AR BB AR R H A X (el A 'S
Py b2 R A L AR S B SR LR 3R AT A S R L b X
AR B TR IR I AR — BTE M D 4« B
A R R L Ll 2 ORI Y S s L K
WS BRI A IR LMK AR BB ZEH
e IR L R CRAA Ay ik 22 2 6 DAAR S 1A 5k — 4B o
b — PEORAT AT TF A 48088 1) b R Ll i AR K%
Wy EE R 25 FR R A% 35 — WA JK 7 5 L R 4t DX A L 1
L Te) B 7 Ay 0L T S 7 A 43 5 3K — DX 114 96 A T
TR 53 S5 5L % 0 A0 165 7K i V45 e oA TS 7R 4
b 1] 2R A T RS T T K — IRV TS 35 — WA UK T 5
LGS o) AR AL S WA 1 R 90 T TR ok — PR R )
s AR A R 22 B — B S Rl F R AR
R R % V=X DAL RU o R = TN N R AR ST P
i 300 H B A 1) B R B (SR S L i 4 KO
B BT X BRI E S S E S
309 R e o g 400 2 e R D A R
KM AR B (B REZ,1998) . 5 — . R
R L3 1L A7 14 7 20 0 K B Al AR L Hp R
f o P 10) P4 R RS w0 e S L TR R, R R
Ly S i XA % e 9 A 2 St B oA A Rk 2
ST RR AT B 9 AR o A R L SR 1) B TTRLE S oK
AVFF U RS T L AR R A Y 1A IR A it R b 2
CHrsm 4 E 8 A IR X X 8 2 R 90 5 41,1981 =)

JC,1991; F R B4, 19945 B /i 2 5F, 1990a; K 3 R
4,1991;Chen, 2004), RE M A m it EE F
T MR S DAV DA KR K L P e ) ) B B
Ay BT SR LLy Hb DX L e G A b AR e % BOR H A R AL
Ly — 7 A5 SR A7 A8 T IGR (5% B & ) 0 e 7R 1A A4 b
J2 CE R R % JE L 1963 5 58 i 208 5 /K F 3R XX 8 3
JERME 1981 B H £ 55, 1990b, 1998 2 T3 76,
1991;Chen et al. ,1999),

5 R 2E ER 45 (2010, BT 58) 42 1 19 F 5 R
S Tlf i L G ESF ) T B A TG0 SR 7) 5 AR JE
15 LA FH 8 S5 1) b 2 7 B 05 R D AR EL R 55 (2010)
WA AR A B o 21 2 PR B A S i B 2 b T AR IR
R (L 60) 4 AR S ma K L Al 43 325 1L AR 1
W= S p W T DORIEYE . SR 7E R A e AL
i 44 MR R PG LA 5T S RER
PL L AT A EE Al N AR 2 AR R S
I8 B AR A0 B ML S R 3 0 AR e — S
JZ— U A AR Gl 98 4 5 /R B IR XX S0 )2
T E 4, 1981 ; B 8 FE 25, 1990b; 22 4 18, 1999) .
PRI & i3 LA 1 00 5 S48 JR 1 AR AR - 2 2 i IX () AR
TERE BIF MR P . E B S0, 5 17 78 15 40 Y
M SR . UL, H I A A OB R A
L o 21 AT S W Ay et — R R o o 4G
Je BUCRR A BRI R A7 B A 23X 4 |l X i
i 72 1 1 AR

3 4hie

R 83 H VSR04 8 AR DOAR 2 A 2 B
iR IE SR A2 5 M S PO & A
FIJZ A 5 AR i T 1 L A0 4 3 AR PR i, = b Rl i
BB EE R IR

(2) BF IR A AT M xR A% 2 3 b B & AR W4k
A AR S H A Wy M B IX 2R i P P A R 2R Tk B A Ry
TR AT A7 A5 565 ) AR ARUPE A0 AT e L 7 3 () Jis v e
IR IR B I N G e R BE R

A Y5 AR 1R AR 2 S A 7 96 W 25
WFFE W L K 1l B DL 3 DX vt A 0 BR 24 35 i 22
EBAARLAR B 20 LR B 3 T AR R DT AR A AR
Je TR Rl N PRI 25 PE R SE LY . S AR KV B4 R 2
AN S DRI AU B T R T Rl P IR AR DT
R S R AR A 5 0 B3 21 22 1) B B T AT R
K3 LAy oy 3 2 5% P A IR BR I A P AR A I Al
BeRE ORI L 9F Mk i i AUR T4 — B/ 20K
E=F/A7 RIRE S A YR IR TR AT



%5 6 1 B LR A5 5 R L3 L R b R 3 A R A DG 17 T A b 2 [7) 935
o B e 0 7 3R . 1999, 1 A6 34 LU P 2 L HEJBS L 41 UL

b=

O BUnifE AR AR BRNIR. 1990, s LS A1 B R B H S PR B AT
etk

O b E A58 FE AU 5T A YT ST i 2 A R B EROT
RBFFERBN. 1994, nkIg 3 —F— =& R WA G T B &
b £S5

2 % x #

5% 45, 1999, B s 4E B /R B IR XA A 2. bt i E BT R 2
k. 1~430.

AR 5 AR oH . S 5 V. 1993, % it A8 & T XU BE 30 & 1 Ak 19 AR 4y
AL E K, 12(1) :45~57,

Dodd J R, Stanton R J Jr. 1989, dr A= A2 ¢4 & 5 W . B9 &t ./ 5t K
2 AL, 1~383.

o] LB, 2 S XA, A M S T . 1994, vl [ g iy A 1R 5%
WAL KR, BEARF 5EHE AR B 5 F B U EE
H Rk, 1~437.

o] [ 535 XUAEASL L 2% ey, B A %, J) Ve it 1995, 3 i = B 114 e
R H B B B R R 3. B aE T, 13(2) :1~194.
FEFRMG. 2000, 5 REE L. UL - v [ 8t S22 B4 2 S . v Mt R L

B AL At T AL 78,

FAAA B VTR, A BB L N L P, 1991, 397 55 7R 8 b X A il o B 5T
AR EEL 2290 H R B2 BOR AL L 1~ 140,

BRI AL TAERD. 1990, 78 K48 X AR P I A 4 v & TR
I8 3. B TR . JEnT T R A 3~ 16,

IR, 1989, W VES IR 43t W v A AR TR K TURR i 9 38 38 Ak A ML FRBE
O VTR T OB D - 23~40.

Ak, 1989. AN /K 5% B2 G A 15 K Ll 1L A R M Al 1 6 R
VIR, 7)) .53 ~61.

ZEHR R EE D A5 WL 1989, B K AL I A Z M R A X R W
B A B L S R [ X L 9(3) 250~ 255,

ZEHR R RN D 25 WL 1990, T 58 AR v VRS 2K R iz 22 B b X R A UK 4
WIS 00T 3 8 . s b B B 2% L (2) : 1~8.

ZEHE AT R, AR PR AR R AR AR R L R AR 2006, K1l
LUy ik b, 558 R AiE b 72 41 B 55 M TV Ak Hb T GE 4. 25 (8) 1 895 ~
909.

AR LRI R —RE K e R X TR 2010, 56 T K L il
fi# 35 1L B AR S bR, 45(1) 157 ~65.

BLRigE, F R, Fo . 1990a. A & R W R, BRA I E 4. 35
LA Az b 2 R T 3 Ak b R A L 192~ 224,

B, TR G BT R 1990b. &R, W B ER BRA R . 5%
LA A= iy b 2 R I Ak b R A L 226 ~ 250.

BnigE TR ERE R RE. 1992, 57 SRS 35 1 FE W M X i
WAL MR L, 16(2)  105~110.

BLRLEE, F R, Ed B, 2R R R B LA BRI AT, 1993, B8
A6 A 2025 ) Hb 2 WF 50T 0 . D« VA O 0 . L
P st BRFE 22 B a0 . bt B2 AR AL, 79~ 94,

BLRE L S T 1998, BT 9 = I 0 A0 il SO R et AR R
R AL . 1~138.

HAE—BEVUTERE. HE ¥ 447, 23(4) 1 190~195.

hF -, TIGAR L I G, 1993, 7R K LU A it A% 2 St e A B AT
TR R AL, 1~225.

TR & B8 A RPL FF R, 2003, Fridtiarae — &40 T
BRI ST, A N« v R 2 HOR K2 A . 1~700.

A INKIE 2R 2 4R 2006, T L JE e— 3 2 SR Y b X e
A AR A AR 2 R G o T A A R I e S b R
SC. Hb T E AR 25(8) 1977 ~985.

MK AR 5L, 1987, i DUAR 5 S8 R OB, DL - SRR 2 o 2 10
JRFE2 Bl 1. AE T . T AR . 73~ T76.

IMIK. 2010, JF 5. HUBERF2E. 45(D) -l

TR RS AR W AR AR 2 RAR L B A IR 1994, i E R 1
BT T LE A ST . A6 S R S AR AL L 1~ 202,

T AR X S 1997, 58 R 1Ly v B A O B R A i B
HiJR L 15(2) . 134~154,

FAER BR4k 5 . B E Tk G L XU, 1990, K 1L 22 [l 4 3 i Ak
B, dbat B 2E At 1~217.

LR R 3R B NL 1963, Hl v b (L (X — B 4 2 K sh B
e TR S 0t 5 S 4t SRR S S B K T SR M2 A AR
W2 ,5(2)  1~73.

SR W E TR 5ot L AL 1993, VY I I R 5 0 A A O 19 T AR A
J2 T 9 B OB 3 A 5 20 558 0 300 UL« O DG AR 3 . B R CIL
[ P b BB 7 1 R . b T B Ak 151 ~162.

BT5IC. 1991, F5R R UL < B0 50 3t 5 0 7 SR b S5 7 0F 5T
A7 JR 5 — DX R BN St B AR R O 2 M 2 2D
CRD L B8R Hrsm A R H ML . 157 ~327.

F W XSO 1997, ki £ MR R 0SB S o A bR Ak
Al R AL, 1~271.

MR AR AR B R T L AR L B R 1992, 7 sREb s K
A DX R A . b s 3t R A 1~ 169,

B AR B A X X U 2 R 4 S AL 1981, v b M X X It 2 3%
B A B R A XA, A6 ST R R AL, 1~ 496.

3 IEL 1990, r [ AP X AT A i 2 3 A R A XL AL i
B A B o X AR 15 5 2. vl 11 5408 X ) i vty St LR A 49 iy e 0.
At v K2 AL L 317 ~330.

Kt 22 WL 1993, VU E IS R g 4 2l B OHOE U . L RO R
2t 0 30 AU T Ot BRB 2 7 a2 L bt Bk AL L 53~ 78,

ik BB 527998, 1985, KLyt 5 ) s K T Ak s BT AR ML . 3(3) : 1~
14.

TRECR, R, 1991, & 3R, UL <3 5 b BT B 7 )R b BB 7 T 5 0T
50 b T SR S — DX R A G B R A A O i 2 R
ZTOCR). BEARFE Ha AR H AL . 3209 ~482.

X E. 1980, B SEAL B b A ACH AR S 1k At 2 R 2 B o
Hegh# 5t NSEWF5E B Al & 1)L 565 15 5. bt - BR# i it .1
~120.

JARE A IR EE MR A ME. 2000, BhEAH =B &R W« E R BE v a0 5T
WA R g E. P EZET R 4 (1979~1999). /AR
oy [ Bl 2 R KA AR AL L 259 ~282.

Chen CM, Lu HF, JiaD, Cai DS, Wu S M. 1999. Closing history
of the southern Tianshan oceanic basin, western China: an

oblique collisional orogeny. Tectonophysics, 302:23~40.



936 HWooF % iR 2011 4f

Chen Zhongqing. 2004. Devonian — Carboniferus brachiopod Stratigraphy and Geology. Guidebook for Excursion 4. Bejing,
zonation in the Tarim basin, northwest China: implications for China. 1~39.
biostratigraphy and biogeography. Geological Journal, 39: 431 Liao Zhouting, Liu Lujun. 2001. Formation and evolution of the
~458. Permian strata of the eastern Tianshan Mountain in Xinjiang,
Gao Jun, Long Lingli, Klemd R, Qian Qing, Liu Dunyi, Xiong China. {Natura Bresciana) Ann. Mus. Civ. Sc. Nat. , Brescia,
Xianming, Su Wen, Liu Wei, Wang Yitian, Yang Fuqun. Monografia, 25: 341~346.
2009. Tectonic evolution of the South Tianshan orogen and Su Wen, Gao Jun, Klemd R, Li Jilei, Zhang Xi, Li Xianhua, Chen
adjacent regions NW China: geochemical and age constraints of Nengsong, Zhang Lu. 2010. U-Pb zircon geochronology of
granitoid rocks. Int. J. Earth Sci. (Geol Rundsch), 98: 1221~ Tianshan eclogites in NW China: implication for the collision
1238. between the Yili and Tarim blocks of the southerwestern
Liao Zhuoting. 1995. Faunal provinces of Carboniferous brachiopods Altaids. Eur. J. Mineral, 22 473~478.
in China and their variations across the Carboniferus Xiao Wenjiao, Han Chunming, Yuan Chao, Min Sun, Lin Shoufa,
boundaries. Palacontologia Cathayana,6:365~373. Chen Hanlin, Li Zilong, Li Jiliang, Sun Shu. 2008. Middle
Liao Zhuoting, Lu Linhuang, Jiang Nayan, Xia Fengsheng., Sun Cambrian to Permian subduction-related accretionary orogenesis
Fusheng, Zhou Yuxing, Li Shegao, Zhang Zhimin. 1978. of northern Xinjiang, NW China: implications for the tectonic
Carboniferous and Permian in the western part of East Mts. evolution of central Asia. Journal of Asian Earth Sciences,32:
Tianshan. In: 11th International Congress of Carboniferous 102~117.

Two Stratigraphic Concerns on the Central and Northern Tianshan
Tectonic Complex, Northwest China

LIAO Zhouting” , CHEN Zhongqing® , LIU Lujun”
1) Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing, 210008, China;
2) School of Earth and Environment , The University of Western Australia , 35 Stirling, Highway,
Crawley, WA 6009, Australia

Abstract

Two tectonostratigraphic concerns on the Late Paleozoic Tianshan tectonic complex were addressed in
this study: (1) the stratigraphic succession of the Bayingou ophilite mélange and (2) the timing of tectonic
accretion of the Siberian craton in the Aiweiergou area by integrating the relevant data of stratigraphy,
palaeontology, tectonopaleogeography and tectonopaleobiogeography. In the Bayinggou area, the detailed
paleontological studies have rejected the presence of the brachiopod Gigantoproductus fauna of Early
Carboniferous age in the Anjihai Formation. In contrast, the brachiopod assemblage suggests a Late
Devonian age for the Anhinhai Formation. Integration of fossil assemblages and paleogeographical and
paleobiogeographical settings indicates that the Bayingou area belongs to the eastern Junggar tectonic
complex rather than the central-south Tianshan complex. The latter is characterized by the presence of
Gigantoproductus fauna during the Early Carboniferous. Thus, the Bayinggou ophiolite m lange is late
Devonian in age. The top of the stratal package of the ophiolite m lange should be re-assigned to the
Taoxigou Group rather than the Keguqingshan Formation in view of lithological features and
tectonostratigraphic provinces. The former was established to accommodate the stratal package of
volcanics, conglomerates and mudstone in the Junggar block, while the latter is poorly defined for the
conglomerates exposed in the western Tianshan areas. Accordingly, the Bayinggou ophiolite m lange
succession comprises the late Devonian Anjihai Formation, the Carboniferous Bayinggou and Shadawang
Formations, and the Taoxigou Group of Early Permian age. Xiao et al. (2008) figured an outcrop section
showing a distinct angular unconformity between the Permian turbidite and the Middle-Upper Triassic red

beds at the Aiweiergou area, about 110 km south of Urumgi, the capital city of Xinjiang Province,



56 14 JBE LI S - 5 SR L R LY R A T R R R O B A 3 2 ) 937

northwest China. These authors considered that this unconformity indicates the closure of the Tianshan
Ocean and final tectonic accretion might have taken place between the latest Permian and the Triassic.
However, the six-decade stratigraphic studies reveal that the Upper Permian in the Aiweiergou area does
not represent a turbidite sequence, but comprises the terrestrial lake facies sandstone and mudstone of the
Loucaogou Formation, yielding abundant non-marine fossils of plants, bivalves and gastropods. The
overlying red beds comprise the conglomerate and sandstone and belong to the Kelamayi Formation. The
unconformity between these two units is widely distributed in southern margins of the Junggar Basin,
indicating a further tectonic uplift event during the Late Permian. The Aiweiergou area, however, has
uplifted and became terrestrial settings during the Early Permian. Thus, Xiao et al.’s (2008) observation
on the Permian and Triassic sediments and inference at the Aiweiergou section are incorrect. In fact, the
molasse-type sediments of the Taoxigou Group are conspicuous at the basal part of the Permian successions
at the Aiweiergou area. This unit is constrained as an Early Permian age by the macrofloral assemblage.
The molasse succession therefore can be interpreted as the result of tectonic uplift due to the closure of the
south Tianshan Ocean prior to the Early Permian. This tectonic inference agrees well with faunal
assemblages from both sides of the South Tianshan complex and the previous tectonic studies at that
region. Here, we infer that the closure of the South Tienshan Ocean and tectonic accretion of the Tianshan

blocks might have taken place during the Late Carboniferous to Early Permian times.
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