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Abstract: The Yangtze River Delta region is characterized by low altitude, rapid sedimentation rate, high population density, and high
demographic conflict, making it one of the regions most affected by global warming and sea level rise in China. The reconversion of regional
coastline changes since the Holocene is helping to understand the region's response to future sea-level rise. In this study, the lithology,
radiocarbon ages, sediment grain size of the YZSW4 core, located in the incised-valley fills beneath the westernmost part of the Yangtze River
Delta, were analyzed. By integrating this data with the previously published ones of drilling cores, a dataset on elevation-age-sediment facies
was established, allowing us for the reconstruction of the millennium-scale coastline and sedimentary environment. Results indicate that the
sedimentary environments of the Honggiao subdelta and Huanggiao subdelta in the four stages of 11.0~9.0, 9.0~7.0, 7.0~4.0, and 4.0~0 ka

were characterized by tidal channels, estuaries, delta fronts, and delta plains, respectively. The sedimentation rates exhibited a pattern of high-
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low-high-low on average of 4.21 mm/a, 1.98 mm/a, 4.04 mm/a, 1.80 mm/a, respectively. The Hongqiao and Huangqiao sand bars were found to

have formed simultaneously rather than in sequence, with both being tidal sands mainly formed between 7.6~4.0 ka. Since the Holocene, the

accumulation of the Yangtze River Delta was controlled by the sea-level change, as well as the position and shape of the paleo-estuary. From

11.0 to 9.0 ka, there was a rapid sea level rise, leading to significant sediment deposition near the paleo-estuary. Between 9.0—

7.0 ka, a strong tidal estuary developed, resulting in sediment accumulation further away from estuary area. After 7.0 ka, the sea level stabilized,

and sediment began accumulating near the paleo-estuary.

Key words: incised valley; coastline changes; Holocene; sedimentary environment; Yangtze River Delta
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Fig.1 The location of cores in the incised valley of the Yangtze River delta

a:Topographic map of the incised valley zone of the Yangtze River Delta, b: the locations of the cores distributed in the incised valley of the Yangtze River

Delta, c: the north-south (N-S) inter-well joint section along the incised-valley axis.The data in the figure represents age, the uint of age is cal.aBP.
1, R LR Y TS Al VA A 4T HE, 2 40 H 0, i+ 1 1 sigma B AE R, X g AH DL 7 FAR W) 54 1 23531
JE B R AR R MR W B L DU sE Rk AR 2 A Marine 20 Al Inteal 20 £ 1E $dls S 2E AT H I AR
AMSHC S = HEATINARE (3 1D o W MUBUN PEAR IR IR I0RIERT. MR BRI RN IE (A) B H B



45 % 5 3

FEH, 45 VT = AR DDA A 2 T R 45 RUBE 2 2 22 1 S 0 AR PR 5 18 1 29

R 1 YZSW4 7L AMS “C Fil¢
Table 1 The AMS "“C ages dated from core YZSW4
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Table 2 The basic information of cores in the incised valley of the Yangtze River delta

il 5 i HifE/m TR Hifl5 8 HifE/m BORLRIR
YZSW4 32.2575°N. 119.3752°E 6.691 AT CIK09 30.91°N. 122.25°E -11
YZQK2 32.6089°N. 119.6606°E 3.32 CIK11 31.33°N. 122.45°E —21 [14]
YZQK3 32.3717°N. 119.5511°E 4.58 [5] CJK10 30.61°N. 122.6°E —253
YZSW2 32.4047°N. 119.8214°E 9.91 H5 31.6567°N. 122.15°E —6.11 [16]
TZK6 32.45°N. 120.1333°E 5.531 ECS0702 31°N. 122.67°E —22 [13]
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Fig.2 Photographs of representative sedimentary facies of core YZSW4

a: Grayish-black silt and clay interbedded, characterized by parallel bedding, bedding together with clay-silt couplets; b: gray silt and clay interbedded,
characterized by parallel bedding, bedding together with clay-silt couplets; c: gray silt and clay, characterized by parallel bedding, bedding together with clay-
silt couplets; d: gray fine-grained sand; e: gray fine-grained sand, consisting of a large number of shells; f: gray fine-grained sand; g: gray medium-

coarse—grained sand; h: gray coarse-grained sand; i: gray sandy gravel; j: gray sandy gravel; k: gray sandy gravel; 1: purple medium fine-grained sandstone.
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Table 3 Sedimentary environment and sedimentation rate of Huangqiao body and Honggiao body since the Holocene
11.0~9.0 ka 9~7ka 7~4ka 4~0ka
frE L5
TURH % DURER S PR JURAEE  JIRUH R PARAEAN S RS EES DURER S
LM =MAPALM YZQK2  0.50 Fiti 4 5.10 hiA 0.30 Fifi 4 0.30 Fiti 4
YZSW4 520 TTPRAR 230 VAL 3.60 ZMRINETS 5.60 =T
YZQK3 330 hiH 170 WA 7.30 ZMRINETS 1.70 =T
LIHFE = i
YZSW2  13.20 i ATIRE 3.00 VY 6.40 ZMRINETS 1.20 =T
XJ03  4.00 IS W IRIE 1.90 T 3.70 =M 1.80 =T IR
SPMI  1.20 Fiti 4 1.20 IAH 0.60 WA, FHiE. w LA 0.60 5 IR,
BN = A -6
PM4 0.30 Fiti 4 0.30 WIAR 0.40 hVE. WA 020 Wb, WS, A
TZK6  0.30 T 0.30 IRk 2.40 ZMRINETS 1.00 =T
TZK2 820 Mgk, WHWEIE 2,50 TS 6.00 ZMRINETS 0.70 =T
BEMFIE = A E AR
HQ98  7.50  AEME. WA IIE 200  FHE 7.50 ZMRINETS 1.05 =T
TZK3 410 JAIPRHI. WIWiiE 1.60 T 9.00 =M 0.70 =T IR
WL TZK1 270 VAR, WHWIAIE 1.90 1.30 AT 6.80 AT
W= A0 A I
TP 421 1.98 4.04 1.80

e DU A I mmya.



34 TR T 35T 15 58 0 44 5T 2025 4F 6 H
119° 120° 121° 122° 123°E 119° 120° 121° 122° 123°E
33°1 4= 2o A . 11.0 ka o QP 1.0ka | 33°
N N R —— 10.0ka e ? v ——20ka | N
- —— 9.0ka PN, G151 R 3.0ka
VAR —— 80ka PN s 7 TR — 40ka
. —— 7.0ka / S —— 5.0ka
o | > AT T 6.0ka | 390
32 ‘\;\. — —— 7.0ka 32
e 1
) A”;‘\l' = ,”:‘J“ -
3w o) : K, sl _—
31 ST jwwfﬁwﬁ\ F31°
oSN o FH N \\v‘ )
a b
119° 120° 121° 122° 123°E 119° 120° 121° 122° 123°E

6 KA =AM At LOR T4 RZ i 7 022 1L

Fig.6  The coastline change in Yangtze River Delta since 11.0 ka (transgression)
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Fig.7 Average sedimentation rate and shoreline changes in different regions of the Yangtze River Delta

a, b, ¢, d, e show sedimentation rate and shoreline of 11.0~9.0, 9.0~7.0, 7.0~4.0, 4.0~2.0, and 2.0~0 ka, respectively.

The uint of sedimentation rate is mm/a.
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Fig.8 West-east inter-well stratigraphic sections showing lithology, sedimentary facies, and age distribution in the Yangtze River Delta

See Fig.1b for the location of the boreholes.
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Table 4 Average sedimentation rate in different

regions of the Yangtze River Delta mm/a
Ff/ka
hrE
11.0~9.0 9.0~7.0 7.0~40 4.0~20 2.0~0
ZIMFIE = F M 6.4 22 52 34 1.8
B = f 4.6 1.7 5.2 2.3 1.8
S =M 2.8 7.0 1.0 5.0 7.3
T = fA 3.3 4.3 2.0 6.5 6.6
SEHIE = f 6.7 2.2 1.6 1.1 7.9
JAZR 22 2.3 3.5 5.6 7.5
KAt 3.9 3.1 1.9 1.5 4.0
U AR 0.0 0.6 0.3 0.4 0.3

ML ZE 2% M XU BN /P (YZQK3, YZSW2, XJ03,
TZK2. TZK3. HQ98) , JE il B #r ¥ WUFN 21 4% v0 31,
HM fL 4y i i 70 4 ;s HM pE iy ZKo2 fL, & & % 1
5B AERTRE, RRIdnr, T )20 ik,
ZKO1 e it & - Je duad . Wb )2 AL, % B o v
TR, K245 % CX03 FLAEIZ I 11k 1 A, K
YL 4k CIK11, ECS0702. CIK09. ZK9 7 i i #] 4

BB 2 WM EE, A CE A, g AR
T TS BE 3G, DURR W 5 I AH R 1Y o A AR
K TURYITE ] 0 B AR R, HA = T
TUP U 22 52 IR - A8 AR RRAIE (T 7)o

4.0~ 2.0 ka, B H V0 U 2T A7 V0 0035 7 S R
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R Rt oAV = B ik R i WL =1 DR B O RIT
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BsF 359 Sk T 1 b HLES KT A HZK2, HS, CIKI1,
ECS0702., CJK09., ZK9 7EiZ i 0 5 + Je 55 2 (1) ky
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