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The Age and Potential Provenance Information of Amushan Formation in Wulanaobao
Area, Northwestern of Langshan, Inner Mongolia and Its Geological Significance

Guo Shuo, Teng Xuejian, Liu Yang, Teng Fei, He Peng, Tian Jian, Wang Wenlong, Duan Xiaolong

Tianjin Center of China Geological Survey, Tianjin 300170, China

Abstract: The study of sedimentary basins is important for understanding the tectonic evolution of orogenic belts. The
Langshan region of Inner Mongolia is located in the middle central Asian orogenic belt and has a complicated structural evolu-
tionary history. The tectonic setting of Late Paleozoic sedimentary basin is still in controversy. Based on the study of the litholo-
gy, sedimentary structure and sedimentary environment of Amushan Formation in Wulanaobao area in the northwestern of
Langshan, we divide the Formation into three members. The first member is mainly composed of coarse clastic rocks with
cross-bedding developed, and the sedimentary environment is braided river delta. The bottom of the second member is mainly
composed of coarse clastic rocks with increasingly finer grain-size in the upper sediments and the bioclastic limestone at the top
of second member, and the depositional environment is from braided river delta to littoral circumstances. At the same time, we
firstly discovered plant fossils such as Calamites sp., Alethopteris sp., Cordaites principalis Gein from the lithic quartz sand-
stone of the second member. The third member consists of crystalline limestone and bioclastic limestone, and the sedimentary
facies type is littoral-neritic facies. The detrital zircon ages of sandstone from the first and second members of Amushan Forma-
tion are divided into five groups of about ~2.5 Ga, ~1.8—1.2 Ga, ~826 Ma, 461 —440 Ma and 313— 273 Ma, respectively.

The youngest age of Amushan Formation is 273 Ma. Combining the results of plant fossils and the age of overlying volcanic
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rocks, the age of “Amushan Formation” is limited between 265 Ma and 273 Ma. The contemporaneous magmatic rocks in the

study area were formed in the continental marginal arc. With the research of sedimentary characteristics, sedimentary age and

tectonic position of Amushan Formation, we propose the method of stratigraphical divisions and correlation.

Key words: northwestern of Langshan; Amushan Formation; detrital zircon; U-Pb age; stratigraphic regionalization; geochronology.
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INEE I —, Z7E 110~ 140 pm Z [A], B & Ot BI{%
50 PR — B A ) BURL B B L TR A 2R KR
MR A LAk AR A% D BCRAT AR T S50 (B 5) . 2 5
A1 PR IR AR 5 R A R0 I, AE B Th/ U e K
T 0.3 HE /N T 0.3, (B 0.33 5 D HURE A A
PR ES #4225 R bR T B8 A2 3 IS A 1 AR 1R R
Wi AR A Th/ U AR 0.08. 2 st 3 4 2 3% A i AE
b B b UL, A Frol 3 LAY (Jian ez al., 20085 F
B DA, 2016) 1 BT Fi7 35 Ml B (5K 3F 45, 2012) & A
ST DX R A A S A AR A A DK R R
KA 88 R4 5 443.9+£2.4 Ma
(Wang et al., 2016) Fl 468.4+1.7 Ma (R & £
Pt S TE T ol S I 3 ) A AR B AR e ) K i 141 2% 9K
I8 S BT R Ll 47 R 5 R JE B A B T AR TR X

W £ ot — . B (313~273 Ma) A9 #E B 45
A AT 75 B, 5 A OO 9 73.5 060 B A BURL I R
INEE Y — , Z27E 90~120 pm Z 18], BB & O K15 5
JER— BB 2R IR A SRR A
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TH M (& 5) AL — sk 4 A 4k R BT A 85 4 1 Th/
U HAERRT 0.3, F 3 {E 2 0.47, BA A KA AR
FRAE AZAF 0 W 55 B 7 35 M BR AL % (Wang et al.,
2015 s K 2% [ 25, 2017) Jy AL L AL 2k W A7 7 i — B
A& MR Z WA — A K G 3 (Zhang et al.,
2009a; KR AF, 20105 ERPREE, 2018) 7Em [A] | A
A B A AR RRRYEA K oA T R
WD CEEHE RN A AN A RN K
DM TR A7 e T — R B
LGk e AR AL AL S o — A BE R AY Rl i 2 B 58 F
FEIX P H 88 A I A A S I A R B IR S F D
B A (Wang et al., 2015; Liu et al., 2016) WK
B LU ZH 0 S PR A A TR TR X

53 MARAMKBRAMIECE

A R ILAE (1994) DL R X b i 45 (2015)
X UAR F 2 AU B K] 73 J7 8 L 32 08 2o TR A b 1Y
R Hb A 38 7 S5 R AR b S Y 28 R TR Bl ) B
355 VA B BURRURR A5, O 40 I AR 1L 78 b 2 ) oA 1Ll 247 1Y
DUR S AL

ARILIPG LS 1Y “ BT A Ll 20 73 4 5 3 — 5 22
A — 2 5 A5 R A3 AL QT ST R L 5 22 A Ml X
“BUA L 2H TR I AR 273~ 265 Mas B IR 5 95
b DX BT A L ZH R A A R 2R T )2 A A A
A — R = E i O, 2016) 5 0 hr FL L H XY
BT A Ly 27 K L AR R W A e i b Y
JE A & A Pseudoschwagerina WAL A B9 B 7 T
Pseudoschwagerina s Quasi fusuina s Rugoso fusuli-
na S AR B i RS 9% [ 45, 2017) I A7 Ik
e — ) =& A 5T XA R b R 3 T 5 KRt A
ZIRIRBE (Xiao et al., 2017), HUBIA LA H #2 /Y
A AL O 2 A 0 A AR R KA R A R (Liu e
al., 2016) , ft LA D 23 8] {07 B b R U8, 32 I 30 #) 425 3
frFAededb g iz |

MEEF A1 B 4 fith 5C 28 EOR AR 5 22 4l XA i
A LLVZR Sy BEAS B 5 7 5 8 P R R R ol 2R AR A
b T A RE AT ST XN B R AR AR A
53 1 e AL Bt 2 rh oo AR DTG A R R A AR o
WA B PE 8 (FNSE BT A, 20135 Wang et al., 2016),
W vty AR AN E S AR AL i e B — 38 20 o T L 32 2 b kR
AR 28 B 38 A Bl 5.

AR L P A6 2 i) Bl A L 207 ISR 22 5 A K Bl
T8 o R TP R BE KL O o b R s o R R
I TF b s PR PR AR S IR BB UC AT A i 4
JEE B D 85 b 5 A R R D) B0 S IR R A R R

J& B W2 X 5 B4R T RO R B R 3 R (25 AE
2011 5 HEA 45,2011 5 048 25, 201 1) [A] I A M 4
B A REE DL S DT R 3 SR R T A% XY B
A2 ORR R B TG B = AR R = A N
) e I — RIS, S TR Il sk T
EAE -y A=l DR G ESI R

FER PG AL 2 DL R b b & A i i — &t —
rp S T B B A T R B Ak T A A B A s R
Hiu 5 P Bk AL 22 R AE G2 RS, 2012) , BT A0 i I
AR DX < BT A 1L 2 ) 2 R e e L IR AR I Y
R AL R AE (22245 ,2011) , 2% B 3 Bl 7 25 b 2% LA
FeAedrdv gk )iz o3 A B A st — B o) S Y
ICEH S BN ik S e — B M A TR AR
A BB 32 5 MR BT v i 2l A G A oI R B DXl e
S0 B AT AE SR 1L 7 b % 7 ARG L 2 0 I 7 %
T — B A gk Mk AT DR 2 i A G

ZEA LR RRAE BT LUHE I < Bal A 1L 417 1) DT R 4
Hi AR ol ST L ARl A G s RN E] 1Y A .
A7 T R T S e A A A R e, AR L pE b
GIERUE RN B TR BT R S i R
TEUf B — 8 e A I il RE AR 3R R A e
P IAREE RS ) — o S R T R
PR DRI RIS T R 24 7 b, () B 1 A A
FH 7= 10 5 16 30 1l XA 5 2 A 2 b D 5, DR IR B
BER B = AR DL BRI = L 2 5 A Ak s i
KIFFE BTG K AR A L DUBL R BE 14 W7 1) 32 12 g e A%
5.4 “FIAKLWLA"HE X X B BT

“RT A LU F M B R 241 BAT 1955 4F 76 3k /R
T WY 2 I B R Ll — 4 i 44, R IR E R A
DUBRML 2 A2 A Y WA 5 B — BO T 38 o K s e 0t
. DR A R e I B AR B A b Ak
WA N ST A A W2 e BT R I S Ay A T
PR 556 v B D, DX WG A TV AR Bl IR Fh 5 O E R A
AR P I AR A s B s R K s D
JOT K 25 R4S i I e R S 8 e e O AR LS T
BRI A & A K Y B R RN g 2 S A

BT L 20 A A A AT AR B R 0 T R
. 74 22 BT R 8 v AR AR R 55 95 LA R L {H R R P AR Y
VR A TR AE 25 500 B L AR R B A 1 4 3 4y
A7 6 B L e 2 25 5 P A AR T e R A 2 [
DU BE AR R A2, S IRV U 52 — Bk R R 5 AR TIT
PR TR B 3 TR 0, 45 R B 1 G 105 B v o 0 DR R A
I T A BT O LR R A R T AE (2015) 38 i X
P12 50 1 b DX B A L 27 O A T s A AR IR S A T



Bl

S5 A PN ST IR L VY b SR 5 =2 R b X B A L IR R B L A YR R AT R 5 R 201

SrAr AR EOR BT RS s B A AR e AR B
I P9 5t DM = DX R R S8 = R IXC L T AR A
JbH 2 R XX 55 0 AR o DX T A o B A i 47
BT PR S &l LLLA W &

VU R “ BT A 1l 417 32 2o A 7 AR 1L e e 2%, B
B IR 5 gy e o el LA B U AR BR B T BB LA B = A
U — IR = A Y0 o = b8 S Y I PR 5 ELJR
W3 A T A L S T e A [BR 2 s S A
A WD IR RS B i SC o3 A e BT 1 22 A 3 X 1Y
“BTA AL ok B A e AR B TR IE A% K 5 T g
ZR O O R B LR Al B A A I B B i) 25 A
G F155,2014) 5 PYRLAAR I g 2 o i 2 0L, 2 K
e b M B 55 R AR e A R s A SR PG R B Bl A L
7045 T BAS IR S 958 AR, ol 2 e b Al AL 7 e
R AN R VT AW 7/ I VA i Rl < 4
LVEPNES

JiIt A TG N TURRAH A J2: I Ak 4 O 3t g 3 A7 8 0
o DGR BT A Ly 417 5 a2 T A AR )T o A
FR B A Ly 217 25 S R VE L A 1T LA R 5 9T b B £
B =i 2 )Z R A L =R B Bk s e =
AW 268.742.0 Ma, MR A BRAR AT LIS 4F il
N 462.7+4.3 Ma, JURRFR85E O 8 94 T — e OR 1R
T, 2015) 5 1) 7R Z R 6 g /N B T — Al L D
ZLYUARRERBE T3 — W1IH = A P BR BT L Jm T il 2% 2R
AU O7BESE, 2013) A5 P AR ER Y =T 41 5 7R
L PG b 25 55 22 000 3 DX BT A L 7 7 i AR DT AR
PRI UURR 2 3 288 0 R T Ak O M A s 7 8 249 ) X L.
SR USCRE AR 1L PG A 2 4 BT A 1 28 B I ST Y
Mo J= AL

6 45

COR L PG b 25 5 22 B4 b XA B A L 217
B A AK Calamites sp. s Fhik Cordaites sp. 5 B
ik Cordaites principalis Gein , & HE K Alethop-
teris sp. S AT LA e A ok il —rh &
T 025 v R 5 A B /NE IRy 273 Ma, BB TAR
I Z B KO E AR 265 Ma, 2 G R E T H
DU I ACAE . S i 0] — rp — 35 ik LA,

(2)“BA] A L1 207 B 2 1 1 i A fh B R AR
W (~2.5 Ga) i on il AUORW — oo R~ 1.8~
1.2 Ga) B e i 1% (826 Ma) | H B8 Fig i — L3 B4 it
(461~ 440 Ma) HIHE A7 5¢ tH — . = F fi (313 ~
273 Ma) WY 85 A0 20 B, FHE W IR 2 2ok [ B 47 35 M B

b sehid il 3¢ 1t oo i AR DOR ST XN R AR
I S & i

(3 AR 1L P AL 2 Ba] A 1Ll 207 (%) 1T R 48 b J2: 7 R
s s T b db SCE KRR 1 2448 2 b, U PR B
R B =AU R T = O 3 g 0 T —

COPR L PG A 2 1 BT A L 21 55 3 20 30 T b
2R My DX BT A 1L 20 7 22 S A K 5 P LR AR T g
SR LA B TR R4 R .

Mt B SN TAE R AT B R R A& P B
FARZAR A FI RS TAEIF G B B & FAAAL
Sl TS ARKE I, — O AR S g R
Bt b 72 1% B % W : http://www. earth — science. net/
WebPage/ view.aspx? id=20190117070118.pdf
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