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Abstract The Cambrian Mantou Formation in the Xuzhou area of Jiangsu Province is characterized
by mixed siliciclastic-carbonate sedimentation. In this study, a set of typical mixed siliciclastic-carbonate
sequences from the Mantou Formation were systematically analyzed for their petrological characteristics
based on section and microscopic features. By analyzing the mixed sedimentation characteristics in various
sedimentary environments, a mixed siliciclastic-carbonate sedimentation model was established in the epi-
continental sea environment. The different types of mixing, mixing processes, and controlling factors of
various mixed siliciclastic-carbonate rocks were investigated. Research has shown that there are mainly 11
types of mixed sedimentary combination types in the sequence, including sandy-bearing oolitic limestone,
sandy limestone with intraclast, fine-grained limy sandstone, and limy-bearing siltstone. The overall se-
quence is a result of frequent fluctuations in secondary sea-level variation, accompanied by multiple peri-
ods of storm activity, within the context of epicontinental transgression. It mainly evolves from an inshore
mixed carbonate-siliciclastic tidal flat to a mixed restricted platform. The sedimentation in the study area
consists of facies mixing and punctuated mixing, with localized occurrences of in situ mixing and source
mixing. Climate, terrestrial input, sea level changes, and carbonate yield rate serve as the primary fac-
tors influencing facies mixing, with additional influences from biological activities and hydrodynamic con-
ditions. The multi-stage storm activity can dominate the formation of punctuated mixing, and promote the
development of facies mixing and source mixing to some extent. Under the superimposed influence of vari-
ous factors, the study area is characterized by the development of a combination of multiple mixing types.
Clarifying the distribution of various mixing types and mixing process can provide reference for the restora-
tion of the Cambrian paleoenvironment and sedimentary evolution of the North China Plate. It also offers
typical examples for the study of mixed sedimentation in the ‘deep time’ epeiric platform.

Key words mixed sedimentation, epicontinental sea, storm sedimentation, sedimentary model,
Mantou Formation, Cambrian, Xuzhou area
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Fig. 1 Cambrian palaeogeographic background and outcrop lithologic column of the upper member

of Mantou Formation in Xuzhou area, Jiangsu Province
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Fig. 2 Macroscopic characteristics of mixed siliciclastic—carbonate sedimentation of the upper member of Cambrian Mantou Formation

in Xuzhou area, Jiangsu Province
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Fig. 3 Microscopic characteristics of mixed siliciclastic—carbonate sedimentation of the upper member of Cambrian Mantou Formation

in Xuzhou area, Jiangsu Province
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Table 1 Classification of mixed siliciclastic—carbonate rocks

(modified by Dong et al., 2007)
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Table 2 Mixed siliciclastic—carbonate rock types and their sedimentary environment analysis of the upper member of
Cambrian Mantou Formation in Xuzhou area, Jiangsu Province
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Fig. 6 Sedimentary model of mixed siliciclastic-carbonate sedimentation at nearshore of epicontinental sea

BRERER T 5 UUsE, DUREEYIE Xk Bt &, &
LI IR 1 Hs 1 T 9 R D SO e b (B 3-1) 5 iR
U 18] P PR 88 vh A/ (v i 5 S i A o 745 B¢ PR
ERRAVIN, RE IR 4173 32 200 i 7 4
B MK DX S iz Tk, TP T R AR Y
B R 2, 2B, (e s T
AR BUE BRI R S R 2R S, RIANMRSG,
KB EUZARE 5 R b Ve d e (B 3-D) il 7E 5k
Pl 0 i A P TR B ) B e i DA S IR A DO,
B R £k 4 F2 2 LA S5 W) I8 207 th9F 4 7 I iR
B, mEIW IR F R A (1B 2-1) 5 RBUH T HEF
SR AE v A IR A 2R TR ol RE UR A S SR B U0
BU, HRK T BE Y PR 5E A 6 OB il U5 6 S A 4
W I, BRIRER 4 73 52 LUK S5 W1 A i 5 st
A, AR AR A B iR Eh WAL 41 7Y, AP
SO JS AR (P 3=T) o 24 il U5 iy A BE — 25 3 5k
W, kA& KA E (K 3-L)

L 50 P A A R RS 0 R RE R LY, HLA
IR AE Jo PR3 i R IR 1) 98 9 5 0 D IR S IR B DURUR &
AR B3 vy, 3 6 il Y5 40 148 )1 20 32 5 ey 0 A
MEERRMEEA HIL, 7556 A5
T, BRI E RS TUR, B SRR R

14 Bl VR E S, 9] 9t ) A 7R 2R R RO e (1A
3-H) 5 0 AE 55 Bl IR 5 A SR, R T e U
Bl DR B IR A DURR, B e (8] A 7 04 35 IR i
w (B 3-M), LRSI AL B RME A, Bk
KEMEAS (KB 7-B) . R, 388506 d 2 %
ARCEY LA R0, ek A L A B
FOR . UM R AT MY BT AT,
Sl TE] 22 R SE AR o Bl R EE S, R URIR A, K
HEWBEEI KA (B 2-D) . XdBit—P RN,
TRK i BE A i R E P 5 0SBl U5 R S ) BUIR A B A
“WYET AEM (B 7-C) AT 4R TR AR 1R R
(Liet al., 2019; PQFEAE, 2020), {HAT Al K fili
TR T8 2L 23 A S R FSUAZ 7 i B8 ) S Y ol A
Yyt P2 2 45 i DR T 2 07 OB USSR B, B
LRI 5 it BRI o B D B IR A
kLA (B 3-B) o 58k, 25 iR A W7 2 B LA
Lo Y- TS T AR, 90 A 2 Hh B8 K THT B T o6 46 4
32 R DE AR Y A A2 i ik FE 4G (] 3-C)
oKL O T AL A A 1Y B e DX Je S il 32 XUAE R et T
BN R R £ ALy W Bt IR 2 — (181 6) , 7RI A
TR/ F T X S i IR R 21 70 mT i iz 2= e R] | 36 i)
VAR B BF v, 5 6l D5RE IR 2H 00 TR B R



‘(IM K

26085 H4H SCHLB A TR A UTRURRAE RS 40 201 . DUVL 95 £ M JE 3R 18 3k 4 B 859
N wis] fode | EEmi| e
RA VI BN E iyl ot I
® 0o
& B s [hEon
e sl WA, T
jJ:-q:z (EI3-1) A
THD
o B B
B e | A
i |(55-0)
A I T
1o WAL B ' R 45 & %ﬁ% AL o
(H2-1) il
L P-4 i | e W (s A
,,,,,,,,,,,,,,,,,,,, P o e R e A
=" it BN e So% e et | ' |y | kS
WAL WL B W
T | ma | 0K
is e )E YE L. g2
" o M oy R i
s I g3
B e R
® ERK | g (A, gk
< 1+ e i i M i - ONLL
gﬁw%ﬁ: > fﬁ’*}gﬁ Molak s R0
BB R gy L% M AEET gy LSl WA s A, 97
P T S PR ey o I 8 el et L
i R 7R S 1 I LIS | EEL/RE
i ;,mmﬁfa%@;zg
EARAIN il ik A F |(F2-D) IR
()
I 551 A B VA . U ‘ RN " %%ﬁ%
& |
- A \aiE | TR kg
) . ; > (; - _»F\' (; -— ﬁ (@?B)Ei&ﬁ%g}tiﬁ
. o} s B o o o i st
o °@® ;@ " o .o \jo@ ® gy \jo@ o \ &
° o o
O °® .og.0 O @ .0 ®, & °@ -®
(D) -
@ C X CRERAE J?L
LN
DA ki A
e Yo VAR (i 4 kst
NN f WK A
KR m (570
' R AR
& MR
g A A h h \J -? 3 U U N N % P
s SN S S S N1 NSNS W W W N SRR
W T T T T T T % £ w |PVEE R A | O
: il E S 2 ¥ : W | K EIPIES
J&i [ S e Y S (E3-4) fF
> Wy N T i sl |
R ‘ ) N i
o IR Af 3 TR A £ 4 © IR A AT 3%
Bl 7 LM KIERRIE LA FBORARAGRME LB ARSI BERER R FHEER

Fig. 7 Mixing process schematic diagram and controlling factors of mixed siliciclastic—carbonate rocks of the upper member

of Cambrian Mantou Formation in Xuzhou area, Jiangsu Province
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