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Sedimentary Characteristics and Basin-Orogen Processes of the Late
Early Paleozoic Foreland Basins in the Lower Yangtze Region
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Abstract: The sedimentary facies in the lower Yangtze area changed from the neritic facies to the delta facies in the Late Ordo-
vician. This change of sedimentary facies is related to the orogenic event in the late Early Paleozoic. Based on the comprehensive
study of sedimentology and detrital zircon geochronology from the Late Ordovician to the Silurian in the lower Yangtze area.
this paper presents the nature and spatial-temporal evolution of the sedimentary basin and discusses the relationship between the
basin evolution and the orogenic uplift and denudation. The lithology changed from lithic sandstone to quartz sandstone and
grain size changed {rom coarse to fine {from southeast to northwest in the lower Yangtze area. The basin morphology shows
asymmetrical wedge shape in transverse cross-section. The sediments are thicker and the slope is steeper in the southeastern
part than those in the northwestern part. The narrow subsidence center of the basin parallels to the orogenic belt and migrates

from southeast to northwest, All these features indicate the characteristics of foreland basin for the late Early Paleozoic sedi-
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mentary basin in the lower Yangtze area. The 900 —720 Ma detrital zircons from the Upper Ordovician to the Middle Silurian
indicate that the provenance of these strata is the sediments deposited in the rift basin in the Late Neoproterozoic. Occurrence
and gradual increase of the 450 —420 Ma detrital zircons in the Early Silurian Gaojiabian Formation indicate that the synorogenic
magmatic rocks were exposed to provide materials. The absence of 1.9 —1.7 Ga detrital zircons which are widespread in the
Cathaysia Block might imply that the Cathaysia Block was not the sediment provenance of the late Early Paleozoic basins in the
lower Yangtze area. The foreland basin in the lower Yangtze area began to develop in the Late Ordovician. The tectonic subsid-
ence rate exceeded the rate of sediment supply, so thick neritic mudstone interbedded with siltstone and sandstone deposited in
the foredeep. The sediments in the foreland basin in the Yangtze area became coarser and the sedimentary facies changed from
the neritic facies to the delta front facies with the increasing uplift and northwestward propagation of the orogenic belt in the
end of the Late Ordovician. In the Early Silurian, more synorogenic magmatic rocks were eroded, resulting in the increase of
the 450—420 Ma detrital zircons in the foreland basin.

Key words: lower Yangtze area; foreland basin; late Early Paleozoic; sedimentology; detrital zircon; basin-orogen process.
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MY IR B B A th & A i 1 100~900 Ma
S A1 AR X — 4 E 5 78 B R 2 B G OB
(B B 85 A0 AR 5 A — B (Li et al., 2013), AU,
i HLZR Z rp BB S8 TR A T R A B R B SR B 5
DX B4 R AL /0 i g VR F 5T X L B 5 DT B
JE A AT B TR 5 LA AR R AR RS R R
A I Bt 5 3 1 1 A 2 A 2 2 O R B R 3

1o 21 AR R b 2D B 5 A ARG T
AR b BB g TR A B B A A A i B RR AR A
—REEFOAWEEE A BB T 450~420 Ma K4
115 B (& 13c,13d) » R BT A3 1L 25 K 0 © 28 9 )
5 LR IO PR R R S A R A R
T2 T T8 B A0 A B L 3 A, L 900~720 Ma
WEE (18 13¢.13d3Xu ez al., 20125 Li et al., 2013),
F WY IEATS TH LA AR B T i A% 2 il Je I K it 2
(445 2 )7 1 ok Ry =

B 21 CRRE L 28D A E G835 A TR O R O 45 A
450~420 Ma I AF % 5 S5 AH X /85 5¢00 20 38 i W &k
F R LA A O 4 g A ) 5% % b 2, JF
Ry Al M B E W R CE BT BT 1 100 ~
900 MalJ4E IS5 B (&l 13a,13b) , KZEH R B h
P G U A Sk 41 0 3 R 483 4 OB At o M 4
Hh 4 )

- BB Gt — v A R G RE E TE B h BA
P A0 R A MR LI 1.9~1.7 Ga RYHRAE4E
W W (. 3R ] 2 BT b e 7 By A AR R T R O R
b H AL 5 1Y) 1T REPEAR /DN,

4 S AR AN U M - R 3 T Al

4.1 BHAERBHATARIMA TR

W58 X [ 7 22 04 =y 4 DURRUT o B BE ARS8
AR R 3 JEE AL B B, DD AR W 32 2 LUK IR £ 5 0 415 Tt ¢
O A TERRE  UURUR B BOH, X — R E M s
S — ELRRZE 2 0 UL B 0] B8 AL LA A
BB e KA H ORIt DURURAAE R 2R T R B B
DURRW LARG VR 8 25 3 5 DORRJRE BE AR X T AR 3 =
V3G T [ R 3 4 A 0 AR R T AR B Ll 4H
AHEUE b 4L T L R 1) 20 ~ 30 £ (Chen et al.,
2012b). b3k 2 2 4 )= TOA AR AE 59 728 16 5178 0 AR
WA & SRR T R E A (Chen e al.,

2010,2012b;Rong et al., 2010).

Wk R AT R DA R B, B X B g 2 rh
B VUREA DL RRE . (DURRE S HL A
B 3 08 AN KBRS S F 9 IX 2R e AR AR %, HLTT
L FE TR 5 0 7 A ) 25 (80 2 A i o L 390 BRUSE B2 /s (A1
2) 5 (2) DU LARE U8 14 1 2 o 36 DU 12 BT 40
MR A IF HOTERY 6 R B A KR K
ORI 40 0 32 1) b 907 728 Sy L) BT & (5L 58 41 (5 N
Feta Ry 3 (B 3~ 6) 5 (3) ULRUAH T 348 v 16 AH 1)
R R =AU s (O TR G i SE I B9 XK
T IS P AR D e DX o) P G ) 22 5 O ) i A% (R 2D 5
) PURR AR AR AR ) |22 5 W3, Bl BF 9T IX 2R
T S 1] P b PR B AR A S P T e T D ) A B
AR 5 (6) BIF ST XA U5 B A XU P L3 LA
FEYUE X P AL Y T 3E R B IR X5 (DS
DAL P BB R 04 5 3 1L AR A7, )
IF O RRVRR AR A A2 14 e 1] 5 38 1Ll g 8 Ik TR 45 (L
et al., 2009; Charvet et al., 2010; Chen et al.,
2012a) , PURRAFAE S A A2 3 38 1Ly A9 2 ). DL B RRAE SR
B BIF 5 DXLt A ARG S0 T AR 28 b Ay i i 225 .

42 #WE5BELHFEK

ot A AL AR T s A T 2R X LA Al i
(Usuki et al., 2013;Xu et al., 2013,2014;Yao et
al., 2014) ,He 32k A B[R P I 7R (f2 4 /0 B R A
PG B i Y5 4 S 0. W SR B T A L B A R
B 5 IR0 FC 20 Al R AR 2 Bl 48 DF I (Yao er al. s 2015) .
il 485 ) o AR 80N 1% #E B AR R R N R E R T — 2%
NE 3 In] B9 B N 8 1 (Li et al., 20095 Charvet et
al., 20105 Wang et al., 2010).Li ez al.(2009) %} #f
VAL X BREE S A 64T SHRIMP 544 U-Pb 5 45,
PLRA TN R 1 A Ar SEARRIFSE L $2 10 T 48
S e Rty A AR 1) PG L 3 e A 3 LI AR . Gong et
al.(2016) 3z F il 20 14 J7 15 30T 1L — 28 2% W7 R L
AR BRI A MR 85 2% S R AT R AR B E 5, A
BEWE #ly FIBRSR A e 2 1 1k 07 W #3855 AR TR
TR LI — W 2O L AR Be e Iy 1 2 Wikl R
T8 1 W R R B A AL VG ] 308 ol Y L 56 2 3000 20 e
S R 3 e A B R 3 B2 A5 3 1 P
Je A )22 e A= B il DT TR 1B P9 I B 7 M (X et
al., 2012;1i et al., 2013;Yao et al., 2015).

e, DL gt 2 i ol 2 i 3 S 300 B B, A b A
TIOR3 KT DU At 45 8 5, B UK b X 0 R )
SRELJEE H DLy AR U A 32 (L 14b) . 16 28 Bl it
AR s 3 LT 45 22 B T 3 1) vE 38 O 1) 18 A% L I i 4 3
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Fig.14 Sketch map of the mountain-basin evolution from the Late Ordovician to the Middle Silurian in the lower Yangtze area

TR L R 70 A2 L DT R Ak B ) (AR, UOBUAR A U DX [ 5 R PR BT IC AR a2 I K it 2 i ) 2
VAL AR B = AN TS A (B 14b, 140 s Al A RF I AR R R IE AR AT, R AR 2P fE e 3R
K T 1) 2 B A T i 2 b % 0 VR 2 Ok AR R Wiy 1 Bl 4 T 30 1 2% R 2 b 4R fE A U () 14b. 140) 5
14 (Wang et al., 2010;Shu ez al., 2014); |3 = ZR 2 v LB S T A et T B SR BIE S X IG BL B
BE L DUBUE B8 8 B A1 LA 900 ~720 Ma bk EEAE wikhiA b2 AL/ 5 W I, 2 B0E M DORCA 1R e i A
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FE A /DR 1 100~900 Ma (155 47 4E 14

REEMEZOATBIG, oo AR 2
JF AT H 2 73 4 1 32 22 W 5 (R T R 19 R S 5 A 4R
WL T 450~420 Ma [ 4F 1405 B, W [R) 3 1l
HoE O AR 2 3R, IF i bl 25 b 42 1k /D i
Ja ot (14D B v ks B A Bl b TR VR R
Ak L s, 7] 3 125 A B R R R R, S 8k A
FIRE 15 A U RRUA AR R K 20 450~420 Mal 4
W4 A5 B 2 (& 14e,14D).

5 4Eip

(D N FHLIX 3R 45 1 76 B R TUR W L Bl
PSR 5o 32 7 M T B R R M A e R =
FUNAE 2 T A 22 R AE DA AR A 1) 1 bt A e
W02 708 Sy A S D A R E R A8 Ay 2RO 5 D RRRE
ML HLA B A A KRR, ST AR L, B
TUBR R BE s 12 V8 b 55 (8 2k i i HL AR JEE B2 /5 3T
AL IR 8 N VN TR O A it [ L B
ELAT i il 233 A DT R AR A

() N HFHLIX b B8 F 455 3] v 2 BE 8 1 R O 4
A EELL 900~720 Ma W4 R L F5 R PR LA R
KA RIS 2T o8 3 NS KL AT iR,
450~420 Ma 8 &5 A AR 0 B0, IR B i 2, &
WAl 3 1A A © PR B 3R IRt T — &)
A s R 5 v B A B A AR SR R B B LS
1.9~1.7 Ga W AEAF I8 W5 (H , SR W] A2 5 M R AN &R
5 b DX R AR G 300 i i 2 b ) R R I

(3) T 475 1l X i fi 7 b D W B B 4 T s T
A, DL B T 119 49 35 J9C % 3 SR o T U AR 1 AL 4 R
ROHTIHDTRR T B R A v T A e A I i b A
M, DR g T 2R i 10T R 2 B T O 1 PR G T B R L DT
TV hr i BA S AR, T B o i VRV AR G AR R A
DT 2% A 5 35 B8 I i 2 IR A R A [R] 3 L 5 0
T Uf 38 52 3 b, S 350 B 7 b R 450~ 420 Ma 9 5
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