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Abstract: To elucidate the Meso-Neoproterozoic tectonic evolution associated with the amalgamation and breakup of the Rodinia
supercontinent in the Altyn Tagh Orogenic Belt, the field geological mapping is conducted and the structural analysis is carried out
on the Taxidaban Group (1 080—950 Ma) and Suoerkuli Group (~930 Ma) in the region. The results show that the Taxidaban
Group comprises low greenschist-facies para-metamorphic rocks subjected to three phases of deformation: (1) The D1 phase is
characterized by pervasive schistosity S, transposing primary bedding S,; (2) the D2 phase developed WNW-ESE trending folds
and crenulation cleavage S, under NNE-SSW compression; (3) the D3 phase presents as NW-SE directed thrust faults and upright
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folds induced by SE-NW compression. The Suoerkuli Group unconformably overlies the Taxidaban Group, exhibiting

distinct discontinuities in depositional environments and structural deformation between the two units. Integrating lithological

compositions, deformation sequences, and spatiotemporal distribution of early Neoproterozoic magmatic rocks with their

tectonic settings, this study proposes that the Altyn region completed a tectonic transition from an active continental margin

to post-collisional extension during the late Mesoproterozoic to early Neoproterozoic. The findings provide critical evidence

for constraining its relationship with Rodinia supercontinent cycles and paleogeographic affinity.

Key words: The Altyn Tagh Orogenic Belt; Meso- to Neoproterozoic; tectonic deformation; tectonic evolution; sedimentology;

petrology.
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Fig.1 Geological and tectonic map of Altyn Tagh Orogenic Belt
F45 Wang ez al.(2013) ;NA. 6B /R 4 5 s NASB. A6 B /R G 0 i IR 2% 255 s CAML. ) /R 4 b B s SASB. 73 Bl JR 4 0fF ol 48 2% 5 717

Hh BT R 4 HiL BRI BT R 4 i LU Y R A R
a5 LT A6 BT R 4 e SR TR 4 4 LA L B JR 42 AR
G R 2 e LA M X, LA R 20 M R N R
fiE . 322 A AR a0 R 4D B AT R T L B
DI EIRIRBET A 0L RRERBHN,H=%
FE 25 [ A3 A b JF N 7 2 R O 58 B RS I
2021 5K B AF L 2021) (& 1) Hor, B A R 2R T3
T B AR RORE LA v B DDA Ak, B
W1 3 B R ARG 5 20 M0 vA - D15 W DXL i ) FE T
20 2T WD SR 2 A R TG LE A R Y, O AR
F R oot AR, A A DR = R AR RS
RA oA akKAORME AKS AHK
N R ) A ORI, 2021) . U045k, KR4S A
AR AR AR B R AT R TS A B ool 1R
w7 A AR SR A TR 4R (B A, 20185 Hao
et al., 2023; A A 55 ,2025) , Ui B % & #E Y 41
AN B AR T B — 2B AT, WO 1 SRy A SR AT o
S Y E IR YURE T AR O VRS R WS A, L LR
RE )R A KA R E R )R A A X
I AR R Hr oo AR 8 B 22 Hao ez al. (2023)
i ot R B A BT AR A R A B AR I R
HOE B AR/ T 1 080~950 Ma. 4R /R J HLRE TR #B LA
TR B 5y EIEBRBR R 5 v &8 LU R #h 5 Oy 3 Je i
JEB A L ER R VLR S A 8 3 B9 JE P 51 . Gehrels ez
al. (2003) %t 2R {46 £ 78 VAL R IR P2 B BE S 36 £ 91
Wam B8 BEAT T TIMS & 4E 43 0, 345 H e 48
BRI AR B PR 1.3~1.2 Ga, IR g 1Z %
BE A TT AL AR B B T 1.2 Ga. Hao et al. (2023) B X
FEZR IR P LR R L T 8 A e 12 BR e HLOE B i AR
H~930 Ma. 7E H Bl /R 4 bR U AN 3 A 7 5 A R

Hh B AR W K A TR DX Y =
e B2 - LI R 2 GREVE 3, 2021) . 53 4b L | A
TE BT 7K 4 H e i b ol A 45 ol AR
AF K B AR AR T B AR A R A 1 030~
880 Ma(Wang et al., 2013; Xu et al., 2013; L
4, 2018 ; Peng et al., 2019; Hao et al., 2022) .

2 B Hh b o A

Oh BIE S B 8 SRR R AR R A LA A 2 Ak OG &R
¥y 3 AR Y SR AR, AR SCHE A SE 8 S8l B2 K B
L ARz K36 e i DX JRe T 1R 400 A S Al S A A
(1), 5 il 38 0 % 2 BT A0 B 2k Hh B AN e, A T
il PR T, 2B B AR BRI G AT TS S I

T B IR g M R LA SR X, 3% IR RO
e Vh A R AR K AR Y A R A (18] 1) B A
S8 ) AT P AL R A TR I SRR B W o L A
FEAC T Bl 20 DU 28 B A, R WL (] 22) . 35 a8 S
43 R JE A P A 4L (Txom ) R 355 4 JHE 1L 2 (Jxj)
PIAR 73 B AR L o e R A, DA RSk R A R T
Horp RSO AR A 2 A P 1 925 (T 2b) (A 3
oo ot i s R a R A T
Bea (B 20) s v BAL By b o 5 98 0 55 7 A1
# Sk 0L =B A SR R A RLZ IR A 18] H
BLCIE 2d) , {7 J5t iR e )8 — 8 o 0B A ) IR A
. b AL R AROR SO AR A R A R A
AMUKACEZ- RN SS AHEEH DA .
e f IR e UL B A K S O B R A T

FRORERAE ATk o S 4 KA
WP HIW A NIRRT & 2 ) R i ST
T UL A 52 B 50 1T R A L 3K LR R AR B IR IR



3682

HBERBL2%  http://www.earth-science.net

5550 %

FOR R R

0\
\\\\\

IR IR AN 3 /R JAE HLRE S0 10 () 5 355 TR SBURE 28 K 28 LR LR Sy £ BF SR R R 5 56 i 5C AR (b~g)

2 EAFSERIXEEH

\
173£73° 328£45° X 154/ 64° 345£73°
132%54°
B ens B e rue  FEhwr  Exfemer Eer  Emeesowr Doz []we
B xe B aRuxs [~ Fme [Co-] mmansm
n‘_ = e e e

Fig.2 Geological profile showing the Taxidaban and Suoerkuli groups in the Bashenyaole area (a) and field photographs of typical

rocks and field relationship of the Taxidaban and Suoerkuli groups (b-g)
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Fig.3 Lateritic weathering crust in the Jinyanshan Formation (a) of the Taxidaban Group, and weathered rock debris (b); uncon-

formable contact (c) between the Suoerkuli Group and the Taxidaban Group
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Fig.4 Geological profile showing the Suoerkuli groups (a) in the Binggounan area; basal conglomerate and interbedded volcanic

rocks (b—c¢) in the Luanshishan Formation; lithic quartz sandstone (d) of the Xiaoquandaban Formation
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Fig.5 Outcrop-scale structural deformation characteristics of Sy foliation in the Taxidaban Group, Central Altyn Block
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Fig.6 Polyphase structural style and stereographic projection results (equal-angle lower-hemisphere projections) of tectonic ele-

ments in the Taxidaban Group, Central Altyn Block
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Fig.7 Tectonic evolutionary model of the Central Altyn Block during the late Mesoproterozoic to early Neoproterozoic
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A 1 080~950 Ma, H H 8 X HA TALF S AR
fiE 1 1 030~880 Ma £ i i %A 41 1% A (Hao ez al.,
2023) . AN [7] 9 2 38 X6 3 BE 48 4 BT A TR i PR 45 A
FEAS TR NI, a0 T8 BT 36 2l K Bl i & /il 4 T S
(Lu et al., 2008; Yu et al., 2013; Wang et al.,
2013; He et al., 2018) , 8 & ¥ & T J5 Bl 18 1 & By
Bt (Hao et al., 2023) B3 02, X 2046 i i 45
A BT AR B B T X & B BT K i R
B 1 123~1 343 Ma A9 &M 2 (BB %6 4,
2007 ; 5K I 3 25, 2012) . 454 F 5B A IBF 5T
R B RIRFE B RE S 1 030~880 Ma 7 3¢ 1 5 i
BN Y 1T e i 5 A R [y BEALLT- B Ok A 3 TE S An
N (L) AE T By 7R 4 i e B & 5 R Sk A8 5 o5 A1 A1
it 8 T 5 B PR A Y (920420) Ma i
8, VL S 945~950 Ma i K P EE 2 24 (7 ik

45, 2010; B RS, 2019) 5 (2) 31X S8 98 BT A PN BR
B J Ol A 5 R R BLEE I8 R A (~930 Ma)
R — S0, Hz i 0 ep B IR 4 b Bl = e e AR SR
1 (Hao et al., 2023) ; (3) ®if N # o 75 A0 2% (0 A 85
A1 UL B A 5 M ER AR 27 50 AT L AR B B IR IR I T
T 2h KBl 140 2k 0% F 3 PR BT, L9 5 U IX DA K 8 i i
SRR - 3 58 W 0T Sy = 5 AR R PR HLRE W R X B
K FIE M A A BOR IR T el HR R E
LR 0K 5 RS 8 0 e o 5 8 IR SRR 5T 4 AR
AEARL , [) BF R 2 5 A A AL A R T B A A, i BH 3
Hs SR O RORE BB Bt T W R (Hao er al.,
2023) . 3% LI 4 2 B % b X A A oo 4 30 2= o
AR AT B © 2 el I oo 1L % A B 4 O TR G 9
e 109 — I il % 35 I B 7 sk R K 9 g
4R i B R DB 5 A TR U LA R b X 3 46 TR
o RS K T BRSO R A R
IR BLRE S R AR I8 RO 2 R A AR A R T
AR T [E] W, E — 25 R A b 2 B 0T = ) A
16 R0 F 3 5 4, BB E SR OB OR BT I B KB
WA R R E BT S R R B B (A
7). 3K LT A UE HE Sy #E — 2P R0 B R 4 M AR
Rodinia #8 K fili /9 o o B8 A7 B 52 40 T 5 ZAK I
42 HMEBETEEFIERHHFERITIE

UL AR, — S 2 35 X A BT 7K 4 IR o il 48 2% 25 Ay
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VT 2%« T/ 4 L1 o776 1 TR U2 4 2 T G % 2 X 3687

PN FR M T R 2L AR TR R AR KIE R BR AT T BF ST,
MK AR 52 23 8 8 0 3 o O 2 1) A A R R o
FCg 7 W A i N 8, 3R A2 F)
SSW ] NNE £ EA/EH , Z )5 X 5Z SE [n) £% & AE H
(FBIT Uk ,2021) . 52 T 45 (2019) MR 45 B A K8 4 A5 92 1)
AT B2 M 2RI N AT & A R AR IS B E SSW T
NNE $f He AE FIE BT o B R -5 8 2t 5 b BT
IR 4 VEART o A 3 B0y v S8 SR AU AR JL AR B A G B
WIS L RRE B RN G i, WA
1 4 35 A8 E BERE A A, ORI B D R AR A
WRESE — WA 2Z )5 DURR Y, BDEE — 9 A8 08 ] BE &
A FE 950~930 Ma 22 [] . B Hr ik WORE S5 — 10148 98 LU
KEH WNW-ESE E ] i 88 4% LA S 48 e 8 &,
5 AU BT R 4 I o il 8 2% 5 A 9 R MRS A L [ AR
E 1) B AR — S0, Ik [] 4 3 SR T B0, B 4E R
X3 I SSW ] NNE 0 7 /B R . Bk, 28 # 1
R N o e e o T N A= R [ TRULRTE B B U
B IR PO R OK P HLRE S b Rl 9 2% A
I — & A B — R 5 SSW ) NNE $f
JE Y R T LT ER K PR BLBE 2 AT LI A R B
SSW Ji] NNE $f Hs 09 44 & , 7l 68 1 T 52 3 e JH NW-
SE 11 5 HAE A, 588 450k 0 & A R R R AT G

B IR SRR W 3 R O 5 ] 5 2 OR P BLRE AR
Al 8 % A g sk 9 NW-SE [ $F R /E H —
o, 48R = O R A O S5 R T B m N PE AR R
WY, B R 4 M X 527 o o A AR B R 4 B R
M o 2 G AR AR T R A YL DA ZE AT E T O 3R Y o
FUAR T A L3 s AT 8 A8 A LR 5 Dy s B
WA W) f 3 & R B B R T BRL T R b T S 4R
(Yin et al., 2008; Zhang ez al., 2018). K It , 2£ #
HEM , 556 IR SRR R ORI LR DA S A R R T
W NW-SE ) £ A H AT g 5 B0 /R 408 Wl 22
77 W B 2 R A 06 AR AGE o IR 1 AR TR R
I W DX A T B BR34BT
b3 i B 45 A Ll b IR B T R a3 — 25 i OY
5 4ig

(1) E RS R R E BN %5 %
filk , P9 2 0] A AR KUK e B Bk A A5 U0 AR T BT A
R Y BT AN 6] 04 R 3 A 8

(2)EHERBEE DL = W& 2.
D1 5 Rodinia # K Bfi 2 & W1 00 o — e 38 7F AR
X%, I E AP BB ST D2 3% db BT R 4 T I o

51 & i) SSW-NNE #f &, & & #4 9¢ 5 4 B¥ 2 S2;
D3 37 Bl IR 4x Wi 24 A2 47 7 W 5% W, JE i NW-SE [1]
B AL 3 . F R PR BB AR B R 2 K OT e R A
2B VT BUG oK & D7 i ZUA 1 ol i, BRI T %
WOk OBE S R R BORE R YR 1 B S AR

(3) B JR 4 3 Ll b o iy 40 i 30 37 ooty AR R
B, 58 T FR B R 2 L A R A 1 R e A

M RMTHAEE L FRAR B ERREEL.
Bt % 55 3R 2% OF 5T A PR 09 3 4 A 59T )
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