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Sedimentary characteristics and climatic background of early Holocene
paleoflood events in Caohe, Baiyangdian

WANG Yan-xiao, WANG Yong, YAO Pei-yi, TIAN Fei, YUAN Lu-peng and YE Meng-ni
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Paleoflood sediment is an important carrier to study extreme precipitation events and paleoenvironmental
evolution in geological history. The study of paleoflood reconstruction based on geological records can provide basis
for revealing the historical process and mechanism of regional flood, and has important practical significance for wa-
ter resources utilization and engineering construction. In this paper, the Lidicheng village profile, which is well ex-
posed on the north bank of the ancient channel of Caohe River, is taken as the research object. Based on the analy-
sis of stratigraphic sequence, field sedimentary characteristics, sedimentary structure and sediment grain size, the
ancient flood events recorded by the ancient channel of Caohe River in Baiyangdian area are identified. It is found

that the profile has the following main characteristics: there are obvious scouring and erosion surfaces between the
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paleoflood sedimentary layers and the underlying strata, and the sedimentary body is lenticular in shape, which is
composed of muddy gravel, charcoal fragments, bivalves and grayish black silt-fine sand, and medium- and small-
sized cross-bedding is developed; The grain size indexes of flood sediment (median grain size, sand content, clay/
silt and Q90) have high values, with fine sand as the dominant component, mixed silt and a small amount of clay,
and poorly sorted; Ancient trees and bivalves are intensively buried in the paleoflood sediments in a directional
arrangement, and the direction is consistent with that of ancient river channels revealed by remote sensing images.
Based on the sedimentary characteristics of the profile and AMS "“C age analysis, it is determined that four paleo-
flood events occurred in Caohe at about 10. 8 ~9. 6 ka BP in the early Holocene, which can be compared with
other paleoflood events in North China during this period. It is inferred that the paleoflood events in Baiyangdian

area were the product of the climate in the early Holocene. At that time, the East Asian summer monsoon was

strengthened, with frequent fluctuations in temperature and precipitation.
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Fig. 1 Hydrological overview map of Baiyangdian watershed (a) and remote sensing image of ancient river channel in
Lidicheng profile (b)
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Fig. 2 Histogram of Lidicheng profile in the lower reaches of Caohe River
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Fig. 3 Sedimentary characteristics of Lidicheng profile
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a—profile overview; b—ancient tree bearing layer; ¢—charcoal fragments; d—statistical chart of shell occurrence; e—erosion surface;

f—cross bedding
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Fig. 4 Grain size characteristics in Lidicheng profile
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Fig. 5 Paleoflood identification signs and grain size characteristics in paleoflood layer

KR 2(485~440 em) (&l 6a T B #r)
RO R MR, DI SRR, &
HECHZRI(6b) , bR W] A ol i (P
6c) , LN BORLESHUT ARV E AL R (K 4)
B LR AN P UCHE ], 5 B SN 2 AR —
B, BRI oA A (18] 5) EMETE 70 wm 72
A, IFTE 500 wm ARA U, BRI 2R TR RE SR

B AN DTRIE 15 A i Q90 AP ELRIAR 1Y 5 {EL
(S Bt g7 th oty BEK DURRARAE . MR 9 At R
T AR TR B BERIA AN TURLRE, R 20k B-
1, F)2H B-2(K 6a.6¢), iZBr BEUTA AR fh ik
AP AR b B, 33X ] B — Uy bk
PR AL TS,

WK 2 3(365~295 em) (& 6a H C #B43)



%54

TR PRI S R R SR i DU A B Uy 923

ANERGUR, BFEFR, KEWD ., bk
P oy, RN R A i 2 o, EWEZ) 70 um
(B 4), HERAR NS (ES) . &R Q90 1 HE
KA AES L/ AP E R A, 4878 1% )% S FE DT

TRRISE R BOR BE A W kL, IR R (L S)
LEAER, LB B R B DB et Kah
Sebisnm B AFLER M A RAAE 1 %2 R %
WEFR A (T 3b) , 3k Sl B AR Kb A7 1 2
SW-NE & [n]HEF1], 32 S0 G 2 57K 3t ol S AR 7 45
W, AT ULE H T AT T B A b 4 v
R, PIRBAAR — KA (L EM, 1989; HIE
R 4E, 2002; X193 %Z45E, 2010)

=
=

o e

K6 b RS FTURU I e 2 2R
Fig. 6 Sedimentary location and main characteristics
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(IRRR
5.2 HHKEENSESS

SARAEA S K S R S T R G E R
Z (Ely et al., 1993; Knox, 2000; Guo et al.,
2018) , EENAN[FEAEE 5T b K TR Y B R Y
G, A Bl T B AR AR i R 7K 2 A XS AR A B i) R
(Benito et al. , 2015) , AT KT A L
FIETR AMS " C AR T, R T Tl VT 4
W B SRR B ], AR S SRR, 2R
T IC S T 4 Wb ok SR, &A7E 10.8~9.6
ka BP, X3 b, 25 3aoRt 30 T b T R4 T L AR RE K
T 55 8 e T o R R ST IR (AR T M X, i K R R
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HORATIL, F AR 3 Hi 2 3 A4 4 7K S Tl 78 5 4
H(10~9.5 ka BP) KA Z W 2 S 1F (W&,
1991) i[RI AS [) 7K SR A i 1X 38 47 X6 BE 43
BT, KA TR A S T, B i B e 73 491
M B AN BB, BRI S A )R] LA K 7 b P e A
TG e R A b X (BB SE, 2001 E 424, 2010
ZEGENI, 2014 ZRIGERI S, 20145 XISEHESE, 2016;

Zhong et al., 2018; T WK%, 2020; Chen et al.
2021) (£ 2), 7€ 11.8~8.5 ka BP A4 2K
HOKFE S, I AN TE R UK I 1 2 5 R A
K BRSPS LT, FaRh ok R 52
TR T C S0 4 0 oK SRR ) H 850k 2
T, AT A T b X At R T K TR SR
J e e A AR I 5 T iR Sk K ik

*x2 BeptthEkMRIEMNESEREE
Table 2 The age data and location of the early Holocene paleoflood research profiles
A T3 K & A Al ka BP S PR SCHk
[ PEVE VTR S VA 10.8~9.6 AL
S R 2 4, T 0] S 38 A T 10~9.5 Ik (1991)
P i T T JEVETT IR 10.5.9.5.8.8 R B4 (2000)
WAk BT i Ul 2 A A B 11.8~11.10.8~10.2.10.6~9.6 XS HEAE(2016)
) BRI S ) 9.2~8.9 Zhong %5(2018)
B R - 8 ELT B RAT I BUT 3 11.5~11.4 9~8.5 T84 (2020)
BT MEAT KT S AT i 9 680+770 a A4 (2014)
[ ONiT AR 1L A 10.9~9.0 T Z%(2010)
KRB T e D eV R 11.0~10.0 Chen %5 (2021)
ERE ERT DS 9.8-9.0.10.8~8.9 Karl (2007) Sridhar % (2013)
[EEEIZR 7 AN R 13 N0 1 1 10.7~10.2.9.5~9. 1 Benito %5 (2008)

MR 23 B0 = 5 EAR TR A7 5 3K T
5% (Dong et al., 2010, 2018) K £, &K H 7 K
(EASM) 7£ 11. 5~9. 5 ka BP & ¥ o ( F 445
2010; Wen et al. , 2010; Chen et al. , 2021) , Z=X[%
KB EhBG, kK F 5 EASM BA —E 1)
AE I, At R K BH 4 S 5% ( Bergerand and
Loutre, 1991) , &EKIREE F T, # 0% 2% 5 GRIP vKits
8" O {H L st AE R T At 09 i) S0 B 2 R UK 2
T4 Fl ( Vinther et al. , 2006, 2008, 2009; Rasmussen
et al. , 2006) , A7 iR S A K AR A SR At T
TR Th A I sk, 0 B EE T RT3 b v R A T
2 B T 4 o B 43008 9.8 ~9. 0 ka BP il 10. 8 ~
8.9 ka BP(Kale, 2007 ; Sridhar et al. , 2013) , Beni-
to ZEATHT T VHBEA 13 45T Ui A9 18 W DT FRATE R 2% 5K
i, HEBT BT 6 Boli ks i, b4k
HHE A% 10. 7~10.2 ka BP A1 9.5~9. 1 ka BP
NEBE(Benito et al. , 2008) o 4t DK HEEGE
DX AT FiT s I ) A B 5 R ALE 2 B L4 0T
IR IHEARDURR,, Ui ; PRI R,
SRR BRI ;. MIHWITEIR R, DI - TR FEAH TR
NE, e TS (Ea R, 1983; EKGE,
2015) o PRI, P 0 i DX 45 1 9l itk =R

JE XA AR B =, AT RE R ARt R AR
o AU e $ iV B TR U S A0 B ) B ( Zhao et
al. , 2017) .
6 &5t

(1) AR 3 U T T30 T OAR kL BE 4548 5
M3 e JREJE AL, U 4 S K S, T
W HOK T2 S TN R M2 2 [ A7 AR 7K 3l ] T
MR, VIRRIE S RS R, KE /AR
I, REREE S AV S b 2R e,
TR B 8, B 8T R Te] R 18 AR TR

(2) UK YR B LRSS AR S5 4y, &
TR Z2 0D B0 3 R D, B 48 AR CORL B A5 2% il
2 P ERAR S M Q90 %) REfS A R I it
KA

(3) T AMS “C MAESE W K S &
HEAEASF Y] (10. 8~9. 6 ka BP) , iZiF AL F
JRUK S K, AR B TR S %, ik E
T T 1, DX Y] ) T S s P R K S AT RE O B A
AU AR B2 1 78 A AR i R K T 5 [
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