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Fig. 1 Tectonic units diagram of mainland China (a) and regional geological map of north margin of Middle Yangtze
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(b) (a, b modified from Dong Yunpeng et al. . 2016; Liu Shaofeng et al. . 2010) and geological map of the studied area
(¢) (modified from Gong Zhiyu et al. , 2014)
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1—Huangling pluton; 2—Neoarchean-Paleoproterozoic; 3—Mesoproterozoic Shennongjia Group; 4—Sinian; 5—Cambrian; 6—Ordovician;
7—Silurian; 8—Devonian; 9—Permian; 10—Lower Triassic; 11—Middle Triassic Badong Formation; 12—Upper Triassic Jiuligang
Formation; 13—Lower Jurassic Tongzhuyuan Formation; 14—Middle Jurassic; 15—Upper Jurassic; 16—Lower Cretaceous; 17—Upper

Cretaceous; 18—FEocene; 19—Quaternary; 20—fault; 21— Yangtze River; 22—section
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Fig. 2 Stratigraphic column correlation of Badong Formation, Zigui basin
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Fig. 3 Typical field phenomenon and microscopic photos of rock slices from Badong Formation, Zigui basin
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(a)—Tuff sample LH-17-20 from the Lower Badong Formation; (b)—tuff sample LH-17-23 from the top of Badong Formation; (c)—fuchsia

thick-massive paleosol contains a stable greyish thin layer which indicates paleo-water table; (d)—wave-built cross-bedding of the 3rd Member of

the Badong Formation; (e) —horizontal bedding of the 2nd Member of the Badong Formation; (f)—burrow structure; (g) —grain-limestone of

the 2nd Member of the Badong Formation; (h, i)—fine sandstone slices; Q—quartz; Pl—plagioclase; K—K-feldspar; Cal—limestone lithic

fragments; Lv—volcanic lithic fragments (microcrystalline and felsitic)
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Fig. 4 CL images and laser spots of zircons from tuff of Badong Formation in Zigui basin
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Fig. 5 Chondrite-normalized REE curve of zircons from
tuffs of Badong Formation in Zigui basin (standardized

value according to Sun et al. , 1989)
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Fig. 6 Th/U-Nb/Hf and Th/Nb-H{f/Th discrimination diagram of zircons in tuff of Badong Formation in Zigui basin
(modified from Yang et al. ., 2012)
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(B 7o), X —4FE AR T EARH B TR BE K &
L AE CTRBD AR .

i3] (Yang Zunyi et al. , 1982)B{Hi T 89 GG IE >k
2.1987), A, — . BIE S AMY Pleuromeia

3 ‘—J‘ A marginulata-Annalepis zeilleri # 4 ( Zhou
"te Tongshun et al. , 1985; Sun Ge et al. , 1995) , /¥
3.1 BFRANEERRK Lundbladispora nejburgii-Alatisporites furongqiaoensis

1 b 37 1 X 58 B VLA TOUATS » B AR 2H B2 7 11 ¢
HIRFRE T —E TR A CHERT) KRPIRIOK
PR oh b =B G p R o3 b A (PO 48 s 5 77 )y
1997) , oo i 8 J3 5 A1 45 8 T 246Ma 1) Je /NI
(Sun Yan et al. , 2017), MiAEBILE RN DA, B2
RARFARBE GG &, TEARGE D =S R0
W5 2 4 & Eumorphotis (Asoella) subillyrica-
Myophoria (Costatoria) gold fussi mansuyi % (7§
PRASE ., 1987 VEBN XA, 2002) & #2410,
1M AT L B 7 2 6 T AR I BRIV Ay o = S R
OARHA- ZBREFHO IR FIAFL]E
. W5E 2 L Myophoria (Costatoria) gold fussi .
Leptochondria illyrica # L. subillyrica % 7 %
ik, oA 5 P AR TR o = R R T R
B IR B RE R ST ) GE AL A BT R, 1990)
FHARWUUWEgE AN ERA =B
Progonoceratites 5§ £1 8 W)k A3 AU & % e

2 4 (Qu Lifan et al., 1983), I Neospathodus
kockeli i F W F B A H &, b Glomospira
HaE R EXBAALRAM
Xiangxiella WA SIWIRESE . LA A4 i AR B
LA H B R . 1996) R 2 IH JE T4 JE 1 . 7R 4k
SRR T . RE T EARA B i mBE K EFE i
LH-17-20 fe/INEE % 06 19 T ALK B 42 % Dy 2417 &
L 7Ma, feiE T EiR A fefric R R E R — . =
BN T rh =&tz zh T,

EARHA =B A IE R A ERE K %)
W) Pleuromeia f6 %) M Lundbladispora i+
(Li Xingxue et al., 1995) fE % B O K & 77 7
(FEWR XA, 2002 ), gold fussi
Scyehentolium cf. kokeni %53 B/ (g =S 1Y 47
FORIRASE, 198D B .
Q00D FEEARH =B R T ZFh HA h =S (i i 11
WM = &R SR MY LA, W

nanzhangensis

Costatoria

Meng Fansong et al.

0.043} (@LH-17-20 (b) LH-17-20 251 Ma =27
0.041} /
= 241 Ma =
g iz 7~ hed
3 0.039F E) &
0.037f n=7
/ MSWD=1.15
2Pb/**U=241.7%+1.7 Ma
0.035 0
0.20 0.24 0.28 0.32 0.36 220 230 240 250 260 270
*TPb/*U AR (Ma)
4
270,
0.042] (©)LH-17-23 (d)LH-17-23 g
237Ma
3 g
0.040
> =
3 i PN hed
& 0.038 S &
0.036 n=6 :
MSWD=0.42 :
*Pb/**U=237.5+2 Ma :
0.034 ol .~
0.22 024 026 0.28 030 0.32 0.34 220 230 240 250 260 270
*7pb/**U £ (Ma)

7 BhAZE 0 AR A BE KA A U-Pb IR RINE (ay o) RS 50 A BT (b, D
Fig. 7 U-Pb concordia diagram (a, ¢) and U-Pb age distribution and probability density plots histograms

(b, d) of zircons from tuff samples of Badong Formation in Zigui basin
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Annalepis latiloba Meng . Equisetites arenaceus
(Jaeger) .Scytophyllum sp. %, A R E K E R
BT AL i LH-17-23 FAR IR 45 T 237.5
+2Ma By IIACE AR AR T KR Y AR I B
BE IR S AR DTRR ML JZ AP 08 300 2 I A 3k — 4R % I 2 [
PRt J2= 22 5% 2 7 i T S R e R AR (Mietto
etal., 2012), BEAb, 2% J& 3 B 7R 4 A6 0F 5% IX 74 R
FBORE R4 H S BRI =5 U b 4R A e
(B 2A0 IR R A TR AL SR B s i T
(S L O B/ - <0 M= S R 5 N S <
5L X BARRAGEMN . L5 EIR B CE IR S5
LSRRG R E AR H = B T ~237Ma PR,
B 2 20 1) 3t J22 i AR B A v = i O A =
R,
3.2 MREX

BE K T 158 SR S5 R A5 5 AR AT ] SR AR B 3
29T AR )2 AR 3x — e B B P
.

56 BEIKCE B R A BT i — 2 i H R B S
18 S X FTE X BAR . AR 582 AR Ay B
RABAEAKR T b =S e W XA 46
Tt WK A 3 X BN s a8 gl T % 9 BT AR B (L
Xubing et al. , 2008;Zhao Xiaoming et al. , 2010);
TR 55 U B b 21 A9 A B 5 T A 3 T ) B 0 AR ]
Wt B A X T 5 X I 8 2% W ik L e i 9 i 1L 5
[ )i (Chai Rong et al, 2016), % i Bl 3732 2 11
He o ARSCHGIE I AR HBE K A S 2 F w7 iR
W — AR = Berh UZ B K a T D 5 i
KE TEUESE T A = 5T X 2 22 40 kil i gl
WIFETE . BE DS P L Y A 0 3R R AIE B o RS A1
W I i 2y T BE S W58 0 B 2 0 3k LA 1 il i Tt
W F 4 % (Zhang Guowei et al. , 1996, 2003; Hu
Fangyang et al. , 2017), 74b, B ARA A a h &
A R BB LR S A =55 8 ERTTEUE
J& o AT UL ED SCIE Bl T AR T 05T XY 52 R A
A I Ry D4R THE T s e 13 Bl T R TR XX
TR IR A S g . 28 L X B AR A T
TR IR BE I T2 58 A 45 R R, R 4 — BBl
BIAR IR e 1) = B I3 v ) PP AR 8 2 ) o AR 1 i
=B I 2 AL K R MLRR 25 5 5 R Bl S R = e i
R—vh ] B Sz gl 1T 35 0 3l B 58 X 46 TH R 22 57
e A S v [ M e N I 32 R 7S R 9
b UH 4 M T 46 ) Bl AR BT R A AR &R B R (Liu
Shaofeng et al. , 2005, 2010,2015),

HK BRHAERERNH LN BT
i e TR AR AT N L B E T A X T8 W B S
o XRMEGR T AR E . i
TR AH 2 7Bk SR — i DX TR A DT R 25 SR A A U AR
HUZ, Bz bR TG A O B (Beck et al.
1995; Rage et al. , 1995), B AR &5 # X 1Y
“HcE AR R B BRI AR K A R = B i A
e 5 1 e A8 A 3R T A X B SO R AR T IR 1 A
(Li Xubing et al. , 2008) , ¥ JK 4 J2 & 4 &5 S b H
PR Ry e = &t 2 58 . FEWFE X AR 1 SR AR g
X, Bl 7K T 24X 3R T 5% BR T v Y i e i U AR (Tong
Jinnan, 2015) , B A4k 90 A/ = & {42 8 [ (Tong
Jinnan et al. , 2018); M 7E I Zx 2= )1 P4 — %k, 5% &
(1) SR BT IR T AR I 5 1l )23 DA i — 8 1R JE I ) e O
2 (Mei Mingxiang, 2014) F{CFE. HILT W, k.
H 1 COR FURE IR R 19 )3 3 I ) 47 75 K 25 7
X EE B PRI A B UE Tl rh = S 2 e e i &
W = 8 TS e ST K R R ASE ) P AR 25 i R A (X
B4, 19945 Liu Zhili et al., 2001; H 7k 4 %,
2009) ,

4 g5

B A BT RS TR U B T XA AR A
B DR A B8 K e J2 4 i 1 237 5+ 3. 1Ma B fIAY
P AR AR T BEPCE R R LA X — AR
B 45 G AE A A IC AT H 2 o T I AR 2 1 2 AT
Oy =F it Z e M E=m =& LR, BEKER.
T L1 R o T R R A 1 B A R AR 2 Y AR A A
S T3 B 5 IR XX T 71 X e
% AR T T XX BN STE s PO . DLE
AR AR fie v W A 2= 5 I Ml o3 A TSR 2R R 3
NP —2, e 7 b g5 X = & 22 e i
W 2 0 — B T T K R 1] P IR 2 Y ARAIE
Bt WAL XA S G R 2 I
<
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Abstract

The Indosinian Movement resulting in the large-scale sea-continent transition deeply changed the
paleogeograpical framework of the South China Contient and East Asia. The Badong Formation and related
strata, which consist of carmine clastic rocks, are well developed in the north margin of the Yangtze block
and respresent a transition process from marine carbonate-dominated marine sedimentation to clastic rock-
dominated continental deposit. The Badong Formation can be divided into three members, with member 2
marlstone sandwhiched by member 1 siltstone and member 3 mudstone. Because there are few fossils found
in the third member of the Baodong Formation, its stratigraphic age has been controversial. This study
carried out LA-ICP-MS dating for zircons from the tuff in the 2nd Member of the Baodong Formation in the
Zigui area. The reults show that two tuff samples from the middle and top sections of the 2nd Member in
the Badong Formation formed at 241. 741.7 Ma #ll 237. 52 Ma, respectively. The stratigraphic age of
the Badong Formation, combined with emplacement age and fossil record of tuff layer, has been
constrainted between the Middle Triassic Anisian and the Late Triassic Carnian. Zircons in the Badong
tuffs occur in elongated crystals without rounding, show obvious oscillatory zones and the similar trace
elements characteristic as orogenic magmatic zicons. The top marine stratum, which is represented by the
Badong Formation limestone, is distributed mainly along southeastern Hubei to western Sichuan
provinces, reflecting the sea-land changing of the Upper-Middle Yangtze regions due to westward
regression of seawater during the period from Middle Triassic Ainsian Stage to Late Triassic Carnian

Stage.
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