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Fig. 1 Schematic map of sampling location( Location of SK10
is marked by black five-pointed star; sampling location of

Jiangtan sample is marked by white square)
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Table 1 AMS"C dating and calendar calibration of chronology results of SK10

BESh, BOLRERTTIURITRRE W [ [WRELER [ PRI [ RS vl RS
=) 52ﬂ (m) (a BP) (aBP;lo) | (aBP;lo) (a BP;20) (a BP 20)
o ° X 3.40 i+ 2505+30 2548+48 2500~2596 | 2609.5+125 2485~2734
2.2 @:Eﬁ'ﬁiﬁ 7.80 it 2615+30 2748+11 2737~2759 2747.5+30 2718 ~2777

FES B C AR 2 e 17.60 | Bt | 5570435 6489449 | 6440~6537 | 6487.5+81 | 6407~6568

% Adam Mickiewicz University

Poznani Radiocarbon Laboratory SE K, 315 F OxCal
4. 3( Online ) A XM LS R AT ROE 5 B4R
BER . RE AR DU 1 R BT R A R
BRI EE 23 A % 52 N, B XA S Mastersize 2000
RIS BE A, K675 T ZE 0. 02 ~2000 pum , 32 25 /)N
T 2%, BhAUAE it 0 3 R 2 D 7 R R R
Mo PERL 22 e M BR A 27 0 A 38 58 L, TIRERE ol A9
T AR MR AL 2 A T 3 5 R o (BT A2 )
b 5T PR b 5T [ K R S = e A, i TR
H A5 34 7] XRF-1800X SR TG M,
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M2 R 3) £z oE Be gl 1 & A8 1k
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s, RN ENAATE, JEE A F 0~
6.98% , V-2 & EAU N 0. 82% , % BOKLE 20 43 LUy
R E, LRz e RS, FEAEERAA T
ERIARSY A 6.23~8. 44 & 1 6.09~8.37 ¢, F1
HA N 7.30 & A17.21 &, J8 THRAMED , Arifi 22
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Fig. 3 Particle size parameters and particle components curves with depth of SK10
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Table 2 Particle size components and parameters of sediment samples from Hankou Jiangtan
FE B (em) | B L& (%) (MPEH(%) | BER(%) | PHRR MA(b) | FERAR Ma( ) |FRIEE o | A S | 1S K
JT1-LD-1 0~5 18.14 46.85 35.01 4.93 5.63 2.22 0.13 0.78
JT1-LD-2 5~10 15.14 52.53 32.32 5.03 5.58 2.27 0.34 0.83
JT1-LD-3 10~15 12.67 38.30 49.03 4.03 5.13 2.32 0.32 0.85
JT2-LD-1 0~4 21.24 55.86 22.90 5.81 6.05 2.16 0.28 0.77
JT2-LD-2 4~9 17.12 46.72 36.16 4.85 5.58 2.18 0.53 0.78
T 16.86 48.05 35.09 4.93 5.60 2.23 0.32 0.80

/a\

HARLETK T FBITE 22. 90% ~49. 03% , P & &
35.09% ; & A2/ JEFITE 12. 67% ~21.24%,
SER AN 16.86% , TLMERE 4 4y LK RSl 3
Rz, J /b FEa T YRR R AR 3 5]
$95.13~6.05 ¢ Hl 4.03~5.81 &, FIHME 451K
5.60 & F14.93 &, )& FTBab, brifEZEN T 2. 16~
2.32,F¥ME R 2.23, kAR 2%, AN T 0.13~
0. 53, F-¥ME R 0. 32, 1E A , b 2 5 v 7 Hh ity O KL 1)

Ay, WA T 0.77~0.85, FHI{H K 0. 80, & T&
S
3.3 iEkETE

F 3G T SKI10 B fLAE i B o Bk A 27 e &R
i [ RO YA, AR A S 0 BOHE A SO,
AL O, Fe,0, % AL 5 MgO  CaO Na,O0 EL.A—%
PE, Si0, Al O, Fe, Oy, Rb & & # & /9 )2 {7
MgO ,Ca0 Na,O Sr . Zr I MKAE , [ Z IRIK

4 FVHRTLMERES F TR S B O,
Si0, & A 62. 30% ~ 66. 55% , Al,0, ¥ ig A 9. 87%
~12.54% ,Fe, 0, % 5N 4. 44% ~ 5. 42% ,MgO & &
K 2.34% ~ 2.40%, CaO % &8N 4.35% ~5.35%,
Na, O8N 1. 13%~1.47%,

4 PhHe

4.1 RIEEIEARR K IRE HIHOIE T
LIV R A K B AR C R 22 3 R

F AT Bk AR b (e

BHGASTT L WK 30 7 9

A Al T L) 78 2K

& 3 SK10 sEFLEFmAR Ik U F LR E

Table 3 Contents of major and trace elements
in SK10 sediments

FERAS | WRE(m) TR GRS I fE
810, | 48.35%~59.84% | 55.85%
Al Oy | 11.51%~18.60% | 15.85%
Fe,0; | 4.78%~12.03% | 8.06%
MgO | 1.75%~4.33% | 2.12%

SK10-DH-

g3 | 650~1440 | CaO | 0.85%-~8.85% | 2.09%
Na,0 | 0.56%~1.51% | 0.86%
Rb 37.50~70.34 60.72
Sr 10.65~29.53 15.78
Zr 37.86~69.53 47.62

#:Rb Sr.Zr AbRiEfL CL BRI A 25

(Q90) I (EAE Sy v P ACHS 2 I A TR A s 5 i A
FEEFSENATURY) 2 8 B R AL, $2 T CHL
Kb +b) /%&b - 1 I (R AESE, 2017 ) BB LA
+ /8> APAOLZES X E (Mao Peini et al.,2016) #E47
KA AR
MRIEABF IR LR, B LT AR AR TR

FRPRLEE (18] 2) WY 0 TR BT AR R A L K TR ) 1) R
JE(R 1) 4, R IR L b B DR DA 2 2 K H
FRATHEK 5T, B L 7K S VT e R AR SR TUARAE
WA, Pk Bl LA AR RS v i LR 22 AT
fER MUK FAF . AR P95 SRR D
MS Fh /8 b Ry b + 10 ) /%&b A D oRL T T Y
T HE K TR RIbR AR, 33X SE 48 A Sz ok BORL 2H 43 4

RAIHERIEZETRSE

Table 4 Contents of major elements in sediments of the Yangtze River

(B 2009 ,2017 ; BRI
4% 2010) , Toonen %4 (2015)
H1 Wilhelm 25 (2013) B8 7K
R 43, 3 3% BURLAR > 0. 63
mm [P 55 (MS) | di 95% 1)
BLA3 (P95 ) B fe R R B 41 53

FERgS  |EE (em) | Si0,(%) |ALO3(%) |Fe,05(%) | MgO( %) | CaO(%) |[Na,0(%)
JT1-DH-1 0~5.0 66.55 9.87 4.44 2.38 5.35 1.47
JTI-DH-3 | 5.0~15.0 | 62.30 12.54 5.42 2.40 4.36 1.13
JT2-DH-1 0~4.0 64.39 11.55 5.03 2.34 4.46 1.44
JT2-DH-2 | 4.0~9.0 | 64.23 11.26 5.00 2.39 4.73 1.28
P 64.37 11.31 4.97 2.38 4.73 1.33
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Fig.4 Paleoflood grain size identification indicators curves with depth of SK10
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FETRITUOK IR SR vURR Y 7E R fh 2
ZH 8 T X 53], SK10 FLUTAR W AT LAk FH R 1k 2
FabRxF i POK DT EAT R, B R A (ESFH
26,2010) XF 2 BCH XA 32 ZEATE (AR 50 A 90
DU 5 R VT K 1 B i) BRAC AT 18 3 — 2 By b

RS KIBEMANRYERKISKMANEIEEETERE

TSR (YT IR ) TR H e R ALY H AR
(£ 5) , KIKITHK TR AL, 0, Fe,0, W] AL T
WAV, MR Na,0 MgO . CaO X BB & T )5
Ho L, B LA B BLAK AL O, Fe, O, & i,
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FESE IR WA DO nTVE K TR R, it
ARSI T Al 0, Fe, 0, Na, O 7 Ay itk 45 % 1)
W HEIGR IR, 76 SK10 L1 5.0 ka LISk TR
X153t 10 AP A (B 5 IR EOFRS)) , I 5k
JEFE R EEA 3K,
4.2.2 HEKAEZBHMETEERERSIAS
HFICE A S RoE AR, g i e ) AR
[, Rb B 7242 K (0. 147 nm) , 5 # &6+ 07 ) "% fft
PREALE - s Sr B 72 AR5/ (0. 113 nm) , FE L
W A A Btk W E (R EE,
2005 ;Mao Peini et al.,2016; Wu Li et

Table 5 Major elements contents of lacustrine sediments along the Yangtze River —
J & & al.,2017) . M Ab, 76 KUAL ik 32 1 72

and flood sediments in the Yangtze River

o, Ze AR S TORLBOR R, Rb AT
WA T Bk (BN ,2010)

RV A5 (2005 ) X = gzl [X A BT
9% Z WA YT B R EAC Btk TR

P % Si0, | ALO3 | Fe,03 | MgO | CaO | Na,O 13 b
(%) | (%) | (%) | (%) | (%) | (%)
2T 70.85 | 12.32 | 540 | 0.74 | 0.47 | 0.40 | #H4FH5,2010
AR 68.20 | 13.11 | 5.52 | 1.25 | 0.50 | 0.86 | #4F%,2010
KIT— 24 b, 14.25 | 6.36 | 2.52 | 3.67 | 1.06 | S¥RZA%:,2005
BURK LIRS | 64.37 | 11.31 | 4.97 | 2.38 | 473 | 1.33 RIS

HATEG Rb/Sr fH, [HA R T =k

DX, koK A E 45, Rb B 12
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Fig.5 Paleoflood geochemical identification indicators curves with depth of SK10
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kR A KT BE 4.5~2.5 ka DUFHHE)E 5 i B K bR 2 TR ) 979

51 2608430 a BP 2814+35 a BP 3094+35 a BP
3577+35 a BP 3830435 a BP 3939435 a BP 4084+
35 a BP 4193+35 a BP 4391+35 a BP,

IR V0 38 oy 74 A3 2 300 1) F 5 A 2 =
A, AR (1997 ) X643 tH DURAR VT =0k ST
JEC i BT A S AL g i AR 5T 80 40 S DU~ bk A
AR ARAE T A 1T itk (4.7~3.5
ka BP) , Z/D KA 9 YRR K, HHL8CH B A 5
FH] 4290 ~ 4085 a BP 4200 ~3900 a BP & 3730 a
BP i J5 AR VL R U & A aek R R i 3 7K (4
WAE,2014) . BIEIAE (2004,2009) HF5E T B B
7810~1998 a A.D. B4 K UEK, Horid & T 4518+
373 a BP 3983+483 a BP 2581+220 a BP &
HEAK , SRST (2013 ) X VLI J K JE] 3 11X 2%y st
hERAF R R i 08 SO I (4.9~ 4. 6 ka BP)
AW SR 2 Z AR (4.1~3. 8 ka BP) PR
KUK KT AP T O B X A e, 7k
FIFEF (2009 ) JE TR 2R XTI 0 T A 5T, 1AL
1 (4600~2537) 160 a BP W35 bk iR, 7kia
Z5(2003) 38 XF 6.0 ka L3RR VLR 37 4 X A6y it
IKAIFE S BR, Ye ¢ 55 3Rt AR T8 e B 5]
KEAES5.0~4.5 ka BP 3.3~3.1 ka BP 2 &40}
99, %5F 7 2 R K R A & 3 DA R e v T AR AR
SCHER KT I 4. 5~2. 5 ka BP By itk i &
W5 KL A A oK AR AR — 8,3, 3~
3.1 ka BP A B IVL AR 2 il A Bk UL 1

5 %

AR SCHETE AL R T K TR R B
MRk 2 TR A S oA, o T Uk X 3R S
WA K PUER R JF R E T 4.5~2.5 ka
BP [t & 39

(1) RLEE bR AR I G 5 2, — M1 Ol (P K
1) & I W00 B DU RR R B A, R AR — K T
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Sedimentary strata and paleoflood identification indexes of Wuhan section,
Yangtze River, during 4.5~2.5 ka BP

ZHANG Luoying" , LI Chang’ an" , ZHANG Yufen” , SONG Zhe"
1) School of Earth Science, China University of Geosciences, Wuhan, 430074 ;
2) Institute of Geophysics & Geomatics, China University of Geosciences, Wuhan, 430074

Objectives : Frequent floods have occurred in the middle reaches of the Yangtze River in recent years, and the
Wuhan Section is also the focus of flood protection in this area. Thus, it is of great significance to carry out the
study on the paleoflood of the Yangtze River in Wuhan area so as to prolong the record of the paleoflood and forecast
the flood.

Methods : In this paper, the borehole SK10 of sink river valley lake in Wuhan area is selected as the research
object. The stratigraphic age is determined by using AMS "C dating technique. Through the determination and
analysis of grain size and geochemical elements, a set of identification indexes for the paleoflood frequent
occurrence period in Wuhan Section of the Yangtze River is established to study the paleoflood period in this section
during 4. 5~2. 5 ka BP

Results: Research shows; (DBased on the distribution relationship between the Houhu Lake and the Yangtze
River, grain size indexes ( P95, sand content, average grain size, clay/silt, ( coarse silt +sand)/clay) and
geochemical indexes (Na, O, Al,O,, Fe,0,, Zr/Rb, Rb/Sr) were selected as the identification indices for the
paleoflood frequent occurrence in the borehole sediments, which have better indication for the paleoflood frequent
occurrence period in Wuhan area. @Frequent occurrence of paleofloods identified by indicators are about 2608+30
a BP, 2814+35 a BP, 3094+35 a BP, 3577+35 a BP, 3830+35 a BP, 3939+35 a BP, 4084+35 a BP, 4193+
35 a BP, 4391+35 a BP, which are basically consistent with the records of several floods during 4.5~2.5 ka BP in
the literature.

Conclusions: The method of multi-indexes analysis has been successfully applied to Wuhan Area for
paleoflood sediments identification, providing some new evidences for paleoflood frequent period in Wuhan Section
of the Yangize River.

Keywords: Wuhan area;paleoflood frequent period ;identification index ;grain size ; geochemistry
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