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Fig. 1 The distribution of the Neoproterozoic strata and the positions of typical section for the Neoproterozoic

Liantuo Formation in Northern Jiangxi and the adjacent areas
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Fig. 2 Sedimentary characteristics of the traction flow of the Neoproterozoic Liantuo Formation

in the Shidu Longshi section, Wuling County in northwestern Jiangxi Province
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(a) The Liantuo Formation in Shidu Longshi section is angular unconformity above the Anlelin Formation of the Shuangqiaoshan Group, and the

bottom of Liantuo Formation is thick fine gravel—gravel-bearing coarse sandstone; (b) the Liantuo Formation is a fine quartz gravel in the lower

part, which is dominated by quartz gravel and has high maturity; (¢) the light purple medium—fine sandstone in the middle of the Liantuo Formation

has vein—liked bedding; (d) the light gray fine sandstone in the middle of the Liantuo Formation develops plate-like oblique bedding with a

paleocurrent of 355° indicating that the source material comes from the Jiuling uplift in the south
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Fig. 4 Outcrops of the Ganling section, Huatan, Shangrao County, northeastern Jiangxi, and the Shimentang sections,

Tongshan County, southeastern Hubei, and the sampling positions
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(d) H &R T 2 PR SRBE S MR FUE BB, & GL-2 WURR i B

(a) The Liantuo Formation is high anglar unconformity above the Lengjiaxi Group in the Shimentang section, and the bottom of the Liantuo

Formation is a thick fine gravel—gravel quartz sandstone; (b) tuff interlayer in the middle of the Liantuo Formation in Tongshan and the sampling

location of TS-1; (c) the purple-red complex gravel at the bottom of the Liantuo Formation ( the Xiuning Formation) in the Ganling section, which

mainly deposited near from weathered rhyolite of the Shangshu Formation; (d) the tuff and siliceous lens in the middle part of the Xiuning Formation

in Ganling section, and the sampling location of GL-2
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Fig. 5 Typical CL characteristics and test results of the zircon from the Ganling section, Huatan, Shangrao,

northern Jiangxi, and the Shimentang section, Tongshan southeastern Hubei
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Fig. 6 Zircon U-Pb dating results of the dacite and tuff samples from the Ganling section, Huatan, Shangrao City,

northeastern Jiangxi Province

—Hh & (B 7e), 73405 DAL (9.12,14 .20,
21) WHAEARFRER Pb £, MM T —ELT
J7, B H n(*"Pb)/n(P*Ph) YK (900 ~ 1372
Ma) , 1 n (*®Pb)/n (*U) £ E1ER /N T 700 Ma,
19 AN AT BEIN 55 AR | SCiT DA o =4, 5 —
205 AN, AT 4 4F 18 29 820 Ma; 55 41 6
AN INABAERS 29 770 Maj 1 e 4E e —41 8 4>
SN 5208 727.3 £ 6.7 Ma (MSWD =
1.17, n = 8) (K 7d) , n]4C M 1Ly 4l i ssE
TR A UURAERS

4 AL R AR X EVE IR R
LR AR 38 77

4. 1 =B ARER
KTV A S AR 24207 )2 TR B K H:

Pt M — EAFAEANFIAR, e — [l i, 3 4F
FAHZEF AT A DI FIRR (5K 8155, 2008
SRIELT 4 2008 4RSS, 2009; #2013,
2016; Du Qiuding et al., 2013; Wang Di et al.,
2013; yEIEJL 4, 2013a, b; Lan Zhongwu et al.
2015; XPA%E, 2019; Liu Hao et al. , 2019) , Btf53L
AR, HJE A UURAF I 2978 780 Ma, A
FLF 800 Ma; H:I0 FLAF#8 297F 720 Ma, AR T 715
Ma, BIVEL 5 e R 3418 20 K AR 25 J2 07 A URR s PR Ay
780 ~ 720 Ma,

X T Al S AR XA PR T 20 R TR AL, A SC )l
R R — 2 UF S H ORI R °H B e AR ) e 4
FH  ANTE SR LA T T ST AL, iR R
ISR T 40, ¥ R W H B KUTBAE R 29
780 Ma, Hi— Bt T 5 298 730 Ma (&l 3) (BB 5
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Fig. 7 Zircon U-Pb dating results of the sandstone and tuff samples of the Liantuo Formation from the Shimentang

section, Tongshan County, southeastern Hubei Province

JERA iy B B AR I BR AR, 3 AT e SR R
M X AR T L 28 ) 1 S5 T 8 B s b — e
AR, XG5S B HEAR AR R VLA S
FEAE 1 T2 00 9 OB BR (% 2) TBL( Zhang Qirui
et al. , 2008b; V¥ I1FE VL4, 2010, 2013a,b; Wang
Xuance et al. , 2012; Lan Zhongwu et al. , 2014; f£
ESE, 2016; Song Gaoyuan et al. , 2017; Liu Hao
etal., 2019) . P, 4% TR N AYETE A BT
20 N HAR 1 200 12 5 AR AR W ST LR 41 S
(6] 9 S AR )2 BT X — S5 R s AR M A TE )
2 WD BT R (= b 72 i i )2 X
R B HRAE T AT AE N S ]

T S UL A o W VLA B ) T ) B
FEAR (X7 5, 2019)  PRTALT SRUTEE KA A7 %

k785 Ma TR ULEE K 25 B DTRARE Y S 727 Ma, 5
ARG RAFAE—E A% (B 3) o XA R L 10 )5
BRI REA — . — & 7F Sturtian 7K rp FLH 4048 R i
S5l XA T AR X 3 o ROK AT REAR Y T
B H A B IX AR 7 21 BB 4wl vk ) 1 3 ok, — 2
PR DX AR T 2 F AT e A A AR R 8y T
L, PR AR 7741 AR M2 AN E SR KL,
T2 SR IS D AR (W LAS Hh B8 7 sy, 1989,
1996) , UARIAITE S o 2 SR [a] 4L A i, 76 D0 3k
AR BT R T RE I —E M R G iR %, H
T R ) T A I A R 5 DX R TR A R
h—3%,
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Table 5 statistics of the geochronological data from the sediments of the late

Banxi Period and the Liantuo Formation in the middle—upper Yangtze Block

[\, 9~10 /N2, S5 13 m, H
h—N & & kA b a2k
12 m, FHESEADUR BAA 1 m, H
LRI e H oK AR, R Wi
Jiglnl EARASERE X —RHIET] BE
5 X TR IR BE R/ KRR
2 I VKON 1 Sl 0 ) b A P s
AR, bR, X1 5 R Ak
T vehad Py K FHAG I AN
WA TR AL (R 3) .
el 38 L Py SRR TR AR T
SPAR R T AL 5T AR PR
(RI555, 2016) , ZHIHEAL TR

T RR F R A L H e 2y
5 km PURRAKFESZ AR, A
EE ARG B A 18 ) i
SRR 2 0T 4 R, S
R RF e A T E
R4 R 365,45 m,

NELAE FIKEOE—F IR
W Wb WA B |

HuIX /50 T Y= ) Mt =R A B SCHRA 5
EITREL | BT | DUBERE 725+11( n=4) BB, 2013
HE = | MR L BEIRE 748+12(n=23) ET4E, 1984
HEMERT| AT | DS 724+12( n=2) F4ESE, 2009
HEFEEK SEJEUL LR | BERKFURED A | 733+10( n=2) Lan Zhongwu et al. , 2015
HETFER | ERHATH | VLKA  [776.5+3.8( n=33) | Lan Zhongwu et al. , 2015
AR | #Eed L | DiEEKE 736+5.8( n=8) Du Qiuding et al. , 2013
IR | AR | DiEEKE 779+10( n=5) Du Qiuding et al. , 2013
TEVTAGEEE | ZRHG R 3 | BEIR O D2 | 725+12( n=18) | Zhang Qirui et al. , 2008
SiEk | BERADER | SR FMEY A | 716.123.4( n=7) | Lan Zhongwu et al. , 2014
PR | HERAT (BT A [715.942.8( n=14) | Lan Zhongwu et al. , 2014
B4 HUR A | BT | 731.3+4.4( n=8) | Wang Xuance et al. , 2012
PR | SURA TS | BEKFUR S | 728.35.3( n=7) Liu Hao et al. , 2019
ST | BERADEE | UUBEK A | 716.8+6.8(n=7) Liu Hao et al. , 2019
JeREEE | HERAE | DiEERCH 734+7 ( n=10) TEIEIT4, 2013
HYPIE | BHADEE | DA 733+18( n=4) TEIFYTAE, 2013
TR R FLVUERET | FL AR R AL TR |8 K BT | 714.625.2( n=5) | Song Gaoyuan et al. , 2017
AR | RTALE | BEKFEE  |727.5£7.3 (n=7) HEFEE | 2019
ARTIDT AR | IR THURES | 2 b8k | 763£10 Ma(n=7) Wang Di et al. , 2013
AETEE | RTARE | BERTHE 78010 Ma FHEE RS, 2007
J7 91 J L XSO0 FEATF SR ARG 20 30kt 2 R G i ot

[ — BB ARG D i) 2N, ARGEHL S
FAERAR T, BIE A B ORI (H
R Lk EAPADURBE R 10 /NZ (X4 7,
1991) , SH—HERAHXS5E 8, g 1~8 /NZ, EJR
58.5 m, AR IR A —& R s — e —t
A — R o — U DU S ) AR A0 By 5 B
A1 BB AIERR, S S R D E TP AR 2
FROURRR i, EAT W I A 2 51 R DURRUARRAIE 5 28 e

BRI A R A%, TH(1~4)2) Nk
Rl (20 o BEAL ARRLEE K 5 1 R 2146 75 K €4
YolR—IE 2 A S 28 iR A S0 ik
b= 5 ——h AR A R AR, vl 4 10
ANEY R SRR R L) 4. 5~6. 5 m, SRR T E
R FFES 34,12 m, EF(5~31 )2) WL
JEJE T —HLD 5 B A R K Bk R R )R
H—AEbE 8 WL AP A | OBE IR 5T MCA TRk

3 BB ECH/ KRTHRRF I RITRBERFET LR

Table 6 Correlation of sedimentary successions of the Liantuo Formation in the ajacent regions

of Hubei—Jiangxi—Zhengjiang Provinces

M | T RO K IR TG e HRD LT ERHG
I o . HLB 35— IR — T
ey | s | SRR g | b om0 ST
B 2 | R R 13 m P T e 79 m BRI SR 888 m |
m m
Wik a—a M|
g | FEABE | DR | DEE R E— | i’fmgﬁj& o | S A B L
jﬁg || R R T | W H R | B | J;_ ;:T o e gy | FIERICH IR,
w58 5 m JRATRD 2 JE 200 m | PRV 171 m TR I T J5 439 m
m
R
) 0.22 0.53 0. 46 1.29 1.26
R

L BERRE . O—XM8 £, 1991; @—db 4 Ho R A B2, 2019; @—Idb A R & 7 )5, 1990; @—JL P94 H R B 7 )5, 1997;

O—WiTA HTH 775, 1989, 1996,
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ARAJE IR DOBE I 5 s a5 e K 2, i () /b
—— A R TR, AR 0.1~3.0 m,
AR 08 1) T 08 Ay ¥ e A 380 92 98 A 3 U 1 LR B
TERL T K i ) /K SF J2 B SF- 47 )2 B AARCIR 2 2R
(RTF5, 2016) ., MUTBUEILI B BAMER 15 |2 K&
Z I BEE KRR IR, TR et kA T B B AR
b, SR TH R B BN R K (6 3 K B A, UL
FEURA) 5 b 720 T 1 PR 0 /K P J2 B (OK gl T Bl 2 AR
%) o

A0, VG A6 B FR AR R 3 L M DX SE T A SR A
YR BEICEZ 32— AR DI bR
e R ORI A A — e AR BE Y K LG 3

FHECE 7, b et 0 ) T R g 4 2
BT, 1T € ] R R A 2, H I B R A R R Lk
(£ 3, 3) , XAl BE-55 &0 1 BT AL i Ae 1 A B
TEWAHAH X AR BT E, Az A R 2 26 ) i kb T
T A L 1 T A, Y 08 e ) ) YT 8 W 4 R G L — 3k
I Ui 24 % P A X P — % — S L 2 R
PH—FE LW 247, i W RS (2012, 2015) IA R HOR
AR TG FE AR i I 98t (& B AR oot AR D Y
Ko —fExipgtn i AR)INMeLA ) ,820 Ma J&,
NEMEEAFTCH A 2 5k AR TR K R
VR T S — VT I —24 24T 3 Aok 2
Froo R e 2R 0 R (AR, 2012; E8I
4, 2019) , PRI s SRR W ¢ 7207 o0 o AC I T
Bl PERR R X e )2 X K1) 5 vy P BT Y
KB I TR AT B 4 HIVE R

B KA TR SR, Wi—E 4 X T BB TR i
JERER, AR I, B2 R DT AR K W 4 5% ), 2 I
BUAEIE IS AR T HE AR T 2 DURUR K IR AF
FXT5EHE, H R E 2 Rk E 2 (68518 K HOR
FEPQLIVE= 3 S

HRAE E A 52 1F R | 28 3 S8 U ST I (A
e DN AN 2 PN NI TRV S U s R e

(D)A— =AM R H1, i b4 7 E
M X AP VT4 (TTHT RS, 2012 518 S5, 2013) |
Hh 47 4 DX SR PG L DX SR 4B XY Ve 2H (R DY
4, 2016) \T%¥E(J|§J¢Eﬁ§ffﬂlzﬁf‘]ﬁiﬁzéﬂ(Wang Di et
al. , 2013) 4%, J& 47 Bl B oy 35 14 DX 00 R e 387
5,

(2) = Ff N —33 1 ki B TR 510, LG9 6 e 408
XA SRS R VTR PR L )2 51 AR
(VEIEYLAE, 2013, 2015) , J m R 443 M ——HE:
AR KA X [ TR 91

(3) Wit BB — R =M MR 31, Lot il
Hi DX Ry AR, S ity e Py J) 358 TR 563 14 i 84 7 371 (D
Qiuding et al. , 2013),

(4) wigt BUBR —TR I R UL AR 21, L R L
BRI A AR 2 32 R AR T 2445 ] i PRk
Uik BT,

4. 3 EERBARKMAERME

HRAE R IR R AT (3K 2) , R4 i
DEVRIIUURRTE X B A 2 )2 /Y Al R ey, 5
TH—B— AR DAY MR R AE  FHNRE B R VLRERY &8
FE A SR A Y g (VETF VLA, 2015; JEMEW, 2016) ,
7R H S R A DU A T A sy IR LR35
BORARFHERA AN TR] 156 I Al 33 00 A 18 f 90 AR
B 2R A 25 5

e Rl M [l R A5 Rl $ BF 5 (~ 820 Ma)
J& , A F Rodinia MK FfiH 9 (Li Zhengxiang et al. |
2008) 147 T Bt bt , £ Rodinia #1181 ( Plume ) #5747
R EEARGRAE RIS , i b BE AR Al 2 A K B
JEK T R 58 ) B 4 1 Bl B 2% b 5 1 PR
L, FEE FREBR S (R % A% dLZ) i
IR & T KR (~ 820 Ma, ~800 Ma, ~
780 Ma) X 5 k1l 5 K AE I (Li Zhengxiang et
al. , 1999, 2003; Wang Jian et al., 2003; 7£IE7L
4%, 2010; #7 9E 4%, 2012; Wang Xuance et al. ,
2012; Song Gaoyuan et al. , 2017) ,JE A~ KA
A (Wi —he—8 i —#t EEIL DU RIS ) R
Bl R it & (BRIR AL, b SEA | Sl Afr 4l I
TRZH T3 e AL TT 1) HF 4H LBk L 21 R A 1R A 4
) AERIRAT R BERIITIR (~ 820 Ma) I P 58
BT REEE a— K I E A AR A2 B R 2R AR
I I A A

%2 780 Ma Ji , 37 TRl R ER AL A5 A7 R L
s oh AT TP T 17— DB Di R
ALy Bt — X I TR B Bt (sagging basin) | 13X 5 &
TEHTTBRI R AT 5, X — M 5 St
THETCHM TR AT G . T XL
Wi, SBOT A5 9 25 [R] PR G A0, 55 Jay 7 52 i 2R 45
AN, S EIRARXT B = e A A R AR o)
)z AR TURR AT /s (AR St 0
AHERKUTRL (Wang Jian et al. , 2003) ), S 5
FATURR YK B /R s, & & 2 FPiiAR e i, an 2 Fh
SR RE P OIRE PRAEAE (18] 3)

AL AT L, 42 BR Rodinia #8 K fifi 24 fif J2 HoAE
BE R RS S L 5 28005 8l B Ak vk« 5 ek R4
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(Zhang Qirui et al. , 2008b; Hoffman and Li, 2009;
Macdonald et al. , 2010) FJIE A, X 22—~ 0k5 K~
8 LR 4G, S B] 0 1 — AR O
GITERE A7 Bl P o 2 AT X He i, O AR FR 29 78
780~720 Ma( AR T 715 Ma) . KUY, g 40 K H
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Table 4 The latest division and correlation of the sedimentary sequence of the Liantuo time,

Neoproterozoic, in northern Jiangxi and its adjacent area
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Study on the regional subsidence and its sedimentary response before
the first Neoproterozoic glaciation in Yangtze Block

WANG Tian" , WANG Zhengjiang” > | XIAO Yuanfu" , YANG Fei” , DU Qiuding™ *’
1) College of Earth Sciences, Chengdu University of Technology, Chengdu, 610059;
2) Chengdu Center, China Geological Survey, Chengdu, 610081
3) Key Laboratory for Sedimentary Basin and Oil and Gas Resources, Ministry of Land and Resources, Chengdu, 610081

Objectives: The Xiuning Formation in the North Jiangxi Province and the Liantuo Formation in the Yichang
and Tongshan areas, Hubei Province, are two important stratigraphic units of the middle Neoproterozoic in the
Yangize Block. However, there have been controversies on the sedimentary geotectonic settings and depositional
interval. Combined with field sedimentary survey and the LA-ICP-MS U-Pb dating of the sandstone and tuff of the
Liantuo Formation, we analyzed the deposition interval and tectonic properties of the Liantuo Formation.

Methods: On the basis of detailed regional sedimentological and regional comparative study, LA-ICP-MS
zircon U-Pb dating has been carried out for gravel-bearing sandstone and sedimentary tuff from the bottom and
middle of the Liantuo Formation in Shimentang section, Tongshan County, and the dacite from the top of the
Shangshu Formation and sedimentary tuff from the middle Xiuning Formation in the Ganling section, Huatan,
Shangrao City, respectively.

Results: The maximum deposition age of the Liantuo Formation is 784. 0 £ 11 Ma, the middle Liantuo
Formation is 728. 7 + 9. 6 Ma in the Shimentang section, and the dacite from the topmost of the Shangshu
Formation is 779. 0 + 6. 6 Ma, the middle Liantuo Formation is 733. 6 = 5. 9 Ma in the Ganling section,
respectively. The sedimentological investigation shows that the sedimentary structure of the Xiuning Formation in
the Ganling section is not developed. Instead, they are represented by deposited facies from alluvial fan—shallow-
water shelf—deep-water shelf. The sedimentary structures of the Liantuo Formation in Tongshan County are
developed, such as diagonal bedding, cross bedding, sand cross lamination and ripples, which are indicative of
coastal to shallow shelf depositional settings.

Conclusions; Based on previous research results, therefore, the deposition interval of the Liantuo Formation
or the Xiuning Formation in northern Jiangxi and its adjacent areas is constrained to be about 780 ~ 720 Ma. The
regional comparative study shows that in the Yangize Block, the Liantuo Formation (the Xiuning Formation) in the
northern Jiangxi Province and its adjacent areas, and the Chengjiang Formation in central Yunnan Province, and
the upper Banxi Group in Hunan, Guizhou and Guangxi areas are simultaneous heterogeneous deposition
sequences, which is the first set of rifting cover deposits in the Nanhua Rift system under the settings of regional
thermal subsidence before the onset of the first Neoproterozoic glaciation.

Keywords: northern Jiangxi; Banxi Period; Banxi System; Liantuo Formation; Xiuning Formation;
sedimentary sequence; sagging basin; depositional interval
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