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The sea-level highstand of the Changjiang River estuary in the Holocene revealed from tidal bore deposits
LIU Yujia', HAN Zhiyong', LI Xusheng', PAN Yanhong’, YANG Qiangian', ZHOU Yuwen'

1. School of Geography and Ocean Science, Nanjing University, Nanjing 210023, China

2. School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, China

Abstract: Sea level changes have an important impact on the natural environment and community economy of coastal areas. Understanding the
evolution of sea level in the past could help predict the future sea level rising. In this study, a natural Holocene soil outcrop (CJGC profile) was
scrutinized. The profile was located in a construction site of Changjian Square in Yangzhou City, east Jiangsu Province in ancient estuary of the
Yangtze River. The tidal bore deposits contain euryhaline mollusc shells in the lower part of the profile, which provides excellent geological
materials for studying the sea-level highstand and the maximum transgression in the Holocene. In addition, we studied the sedimentary facies
and conducted optically stimulated luminescence (OSL) dating, from which the evolution of sedimentary environment in the study area since the
middle Holocene was reconstructed. Results show that this site has undergone sedimentary environmental changes of land —tidal beach—river
mouth bar—floodplain, which clearly shows a change from transgression to regression. The OSL ages show that the sea-level highstand and the
maximum transgression of ancient Changjiang River estuary in the Holocene appeared at ~5.6 ka in elevation no less than 1.3 m above sea level,
which is consistent with the sea-level highstand of the same period found elsewhere in many places of the world.
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Fig.1 The location of the profile CJGC, shell beach ridges, and the inferred shoreline of ancient estuary
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Fig.2 CJGC profile and division of the sedimentary unit

The dotted line represents the boundary of depositional units that are numbered; The three photos on the right were taken at different angles.
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Table I OSL dating results of the samples from CJGC profile
Fedh s R em /10 Th/10* K/% S E/Gy HIE#/(Gy/ka) ik /ka
CJGC-0.3m 30 2.56 15.28 1.90 1.19+£0.39 3.69+0.11 0.32+0.11
CJGC-0.9m 90 2.17 13.21 1.83 0.69 +0.33 3.49 +£0.09 0.20+0.10
CIJGC-1.4m 140 2.30 13.29 1.86 7.97+0.50 3.26+0.12 2.45+0.18
CJGC-2.0m 200 2.13 11.53 1.60 13.18 + 1.11 2.95+0.09 4.47 +0.40
CJGC-3.0m 300 1.81 11.04 1.66 12.48 +2.50 2.95+0.08 4.23+0.85
CJGC-3.4m 340 1.73 9.29 1.62 12.11 +2.00 2.72+0.08 4.45+0.74
CJGC-4.3m 430 1.80 10.89 1.61 12.31+0.98 2.85+0.08 4.32+0.36
CJGC-5.3m 530 2.15 12.23 1.60 13.47+1.93 2.84+0.10 4.74 +0.70
CJGC-5.7m 570 2.21 13.18 1.61 16.53 +4.39 2.94+0.10 5.63£1.51
CJGC-6.1m 610 2.61 14.83 1.53 17.26 +1.69 3.08+0.10 5.60 £0.58
CJGC-6.5m 650 1.84 12.50 1.10 >191.94 2.34+£0.08 >82
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a. The erosion surface between the basement unit U7 and the depositional unit U6, b. massive bedding in U1, c. nail, shell and bone in Ul, d. massive bedding

in U2, e. root marks in U3, f. cross-bedding in U4, g. convolute bedding in U5, h. shells in U6, i. lag gravels in U6.
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Fig.5 Shells in profile CJGC

a. Sinotaia in U1, freshwater environment; b. Hiatella cf.orientalis
(Yokoyama), 1920 in U6,marine environment; c. Corbicula leana Prime,
1864 in U6, freshwater-brackish environment; d. Melania in U6,

freshwater-brackish environment.
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#| 6 cal. kaBP, Scal. kaBP Vg 10 T+ E & 5, AN
2.0 m, M5 2218 K 2 H AT 1R,

P RE TIFZ2 N5 (K &), 9k
FIRATEMARLE TR R BRI E 1), [
J7 1M VbYW AR AR, R T i AR p R .
AR R R I R PE X, R AR R 6.5 ka, i
AR R 5.6 ka1 b X AR R AZ e K i Ik v
XI55 0w v X1, b3 A 0 AR AR S 43 0 5.1 ka

6.08 ka'™!, U HLAF % J 52, W) 3% B 76 V0 S HE B A 0ot 7R
o T AR LT 5.6 ka FiTJS o 5~ 6 ka T i
THT A F ] 1 76 Kt 545 Ml B, R %2 4 R
T A5 A1 45

T4 = A 1l DX A 18 1 08 1T A2 R i 26 o, 4
Bt &2 8 ka W M ED I F+%]-5 m, 8~3 ka 218 L7t
2 H TR KU U T i 7 IR 2 AN L ) AT
8 R, 10~ 5 ka M 8], % 16 A 17 m P T )
—4 m, 5~ 2 ka W] [u], ¥ 10 M\ -3.58 m ZZ & I It F|
=215 m™, X S 1 XK BB IC s B 5~ 6 ka Y 5 1
AT, FHE T 68 54 i TR S DR RS e . 2
PL CIGC I 1 AE i 5% 31 29 5.6 ka 1) i 6 17, Ji PR 7E
TR e s A A 2 b R
ST RE, FLiZ M 8 04 3 O AT RBIFAS 3

43 Sl ALKEHAINTEE

IRACAR 5 B st bk | 5 e TV S R B B
Bk, i) = 9.2 ka LT LUA LA AR
T AH DR M 2, W 4R 43 R 097~ 023 m 5
1.08~0.84 m™, A3kl A5 b i £ 7, VK3 it
TP - TF B 7 ka, UbJE B THEFRIHLE, 9 ka B i
475 e H R 29 20 mB, R, 9.2 ka 22 i i B L B
A3 w5 1 U LT & R AT RE, BRAE 9.2 ka LIk I5
B L o b B b T RR A 1 2 B R R AR T, SR H T
A M SE BRI o CIGC ) T JFS 348 1 Fefi A T AR T0 i
TR 0.2 m, W1 LA 5 R B AR 1 m Y =
AT, IO 12 51 T JEG 0 B AR A AR OB . H A
KB~ 5.6 ka B AH DTN, 3680 Z 51 JF WA H 3=
TR T

X A0 AN K I 04 It 2 B VT 5 I N Hh X A
5.8 ka FL 5 AR AC Y K HE 43 B (] Bt Ay A1 Vg 1 B 457 ),
il MR A A R T I 7~ 5 ka AR T EY,
ARSCHRF LS R WA LHF LRSS ie . HER R
(18 0 A 45 25, 3% s ) 3 AR X6 R CIGC 1 T 35 7R 1Y
~5.6 ka [0 =R 77 AR X — 22 S R R nT BB AT R
A, —JE KGR IR — 52 R B3 45 7% U 1 =
TUEIRYURUK I o0 A B M X M R A T DR, Bk
A TES E A,

P Ge it BT = A U M XS TR AR AR 8 A #8 a
HE S A AEAE — R, B R U A I (7~
58ka), 34 gk A 114 (32%) 50 A T HE#k 0~
2 m A Hb X, AR SCAR RS I (5.8~ 5 ka) , 47 itk
A 12 1(26%) 73 A THEHR 0~2 m By HLIX, R ¥ 3C
fb(5~4 ka) BF A, 121 A8t hk A 30 4~ (25%) 43 A
TR 0~2 m B HLIX Y, f AT L, 5.8 ka Z )5, 43
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A 78 0~2 m B I T 45 3 DAY 388 0k BT o A L 491
i, WTRES Y B e T (=13 m) A e i
TET A 5 AV = A 3 DXCTRT 8 ) K T A 7
NS ) i TR R G 5: R K N S = SR A
L.

(1) CIGC #1 6 ANUTAL R IT (U1—U6) L K
PRSI 1) M2 500 (U7—U8) JL R A Al . Hov,
FE I b 2 (U7 —U8) Ui FLAE i >82 ka; UL FH HR T
(U1—U6) UTFAEIS } 0.2 ~5.6 ka, A BE4HT
SN ORI A

(2) PLAA 3 Mr 6 1 U8 N3, U7 kA 3
F U, U6—US il V8 5 3 W LAY, U4—U3 hy
WY IGURL, U2—U1 R 8w i A, DT AUAH AR
Al Sz W 32 M b 4 1 LS 22 7 T DA B A — 0
—JA] 1 V0 W1 —Ja] 2 3 () TR IR AR 5, Wb W T
F ¥ 42 20 AR 1 AR fh T e o

) R-AFEA HEF DL 7 () Ue K H: 78 1 US YL
BALTT A H 7 R I TR, 3K Ay A e RV = AR U o
T (7] R AL T BT A IR R o T U R 8 A R I
S KT WIS 0T 192 b T B 5 i 0 4 K BT
o TR R s R VT 4t A s YA T A
T VS T e RV At B A AR Ok ~ 5.6 ka, 4 X6 iz
4V T 1o AR TR 1.3 me

(4) 24 5.6 ka 11 /=5 6 18 A6 3% [ W 18 St 7 0 Atk
Hi S B I SR, A BRI AR A AR B . RV TR
S A Y = ML M I N T et S LER R N T =Y a8

Bigt: MBS AL RILARAIZELES
SNy MR A X AR AR T RET
2B SR BB EERFAL T HIMR
KT,
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