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B0 W PR SRR T 35% , e A
#HIT 3% ~ 8% Z 1] ( Kuznetsova et al. ,2010) , <,
IR AR T 5218 20 W) A = W A S 55 )
R IE I8, I B A B BE R U8 0 Y AE TR A OC
(Kampf et al. ,1983; Tabor et al. ,2015) , H&54 5
a3 AT L e 2 (B A W, 2016 ) | il £ 5 58
(Janssens, 1964) A5 )2 B85 5)Z 885 45 & % (R
FEISE, 2018) o B 0T 45 A% W A O —Fb T 5%
UMDY, 2B T —E I8 (Tabor et al.
2015) AHAEFTA T 50 A0 s &S B4 4%, F
FEX Y EE — B+ 2 BA T A RHE, (H— AN
PR PSR

M I R E TIE S AR T S KR
=, 2 B RK A HIL A R AR A
/N, Nordt 25 (2025) AR 45 A HLY I, B I 01 (4 A
BRI FAL IR IR IE S5 5 2 1 8 1y & K 248 bR, U9
D0 R 2 PR i A g RN Y S AR
T KRG R R AR E A EUE AL L
Ao, T G I R B, S SORR A ) B (s
K A6, ( Kraus et al. ,2006; Kuleshov et al. ,2019) ., 7E
MR YR R AR IR Z K4 e,
FE ARG AR AR ] A0 (Kraus, 1999; Kraus et
al. ,2006) , Hb iy SRERE HIRAE AR B
TR SIS . HRE L W2 A o & —
F/INT 35% , el A0 & B Ry LA AL 5 ) i Tl L
MR Ph 1T #HE i 55 (Tabor et al. ,2015;Zhang Li et
al. ,2020) ,Horf fh 75 RHA IS A T B IR N B
i,

BT, A e RIET R R S h EAR R
S5k S AEPRRRRAE SRR ) A5 L
KA O TCRREE AR FIAL 3 75 T, A7 DG A VLI 1 4 X
W S AR 1Y 5535 7K 2 IR R PRI s 30 A G4

B AR TR R (R SOKR) B S TR M
JEREE AR AR OC (A1 WIS, 2018) o B S HT TH DL &
3 TR A T 8 T AN DA AR | 5905 7K 2 ] LA
BHAFIR A TURUK , SRR B B3R FH 8 7K R A8 A 1
A IR B LA . AR ST R
TAEEEA, O R T MR B LU )2 5 K%
febn it 2787 4, Hob, 55K 2 (B R £
T B A2) 1235 45 8 1 B D 1552 4k AR SC A A
R 55335 K2 AR 2 1 1) 5 7K R b ) T 45 A DX IR
S5 DU 20 iy 2 5] 1 AT X 2 0 | 4 I AR |
REFERCHE A B AR SR AT R S R B
FC MR A B T &k e Fn e fb 3 Tl £ eyl
SAEAPESEE

1 X iy 5t

WF9E XA FRAIT = ML (& 1), bl
X, REZTHZEX T FHZ0 X, 5 X i
bR —M 3~4 m, 55 V0 RANEUZ R B/ T 260 ~ 290
m Z 8], a5t E &SR 75 m(Hori et al. ,2002;
) WIAE,2018,2024 )  AREPIIR TSR DH5EIX
FATRA T 300~700 m Z ], A H0 R [ 7Y ) 4%
e TR OR R AR B RS B (T R R
fo FE IR B 2 A 1 e BE v B AR 5 E AR Y K b
WS ST /KRYE KRR, KITHHE W )
L, WINBY Hs 2 F, H TLm A8 X3 — i = 2K WL 4y
At o LTI A B b )32 A1 55— 42 2 (R
TS ,2023) %2 £ & ACRAR, B 2K A T AL
BHE AT 20~ 11 ka BP 2Z[a], A F 25 ~40 m,
F—rp i | P PR b VTR B
T—4% M —7F ( Wang Zhanghua et al. ,2018) ;8 ~7
cal ka BP VP THI7E R R E FaTHE , KL =FMA
FUEKR T, BRI AMS"™C A5, DU 4 % A
10 760 a BP fYHRAT A 63.7 m, WIS X 458t i
W Z B KTARR S A SR MR, @R L AT
FREREEAR Rl 97 RT3 ] P 7 =AU = D
A% 43 i iE 5% (Pan Dadong et al. ,2020) ,
2 FEECRE LTI

KR RERL = 2R BORE iy 2787 1, BREL K BE
20 em, AR N 108 mm, BIZIEE . REERE N 0~
100 m, 3 [0 FoREEMEIEE A 1~3 m, JH7558KZR
FrKE R R BRI AN, SR R
FRAYINE 2% GB/T 50123—2019, 5 7K N E R
FABE L e B R AERE S 15~30 g, 7E 105~ 110°C



1 H ) DA AT T G ST LA #5325 7K 2 3% KRR S PR 178 7 S 3

RS
7R B
: ‘5. O®
4 38 17 ® . 2By J‘” ® oo 3
© ® o \° ® © 5 o °°
® O] * ® ®
e —l e ¢ —
5 L e - ® ° ° (0] ® ®9
O]
® (0] 0]
o o
¢ g - % @ ® ®
o 1 T 2 o ® @
@ 5 @
& @ EGNH21
= ® © @ o ®
KT @ i ® ® ® ®
® ® pgn/e ®
@ © o & /me ® ©® o
(0}
® @ ®® ® © o © ©
©)
@ 2 o & ® ®
@ ® ® o
@ @
0 20km s ° 2 " @
L J @ ® ® o 2o
KAILEH AL R & < St DA £ 08 | T 2 B SERE
northern boundary of the ancient Holocene stratum dominated lSlsection Tine monadaodk n sampling point

Yangtze River valley by sandy soil

P 1 IR 10 DX M B B FIRAE R o7
Fig. 1 Geographical location of the Yangtze River Estuary area and sampling locations
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Fhitorn, R A i 2B DA U T A+
F, HR IR RS 1 AL 1 A FEA IR, Rt
(- SE S AR S T LG 1, 25068 10. 2%,

R KIOMREETEEKEZIT D

Table 2 Statistical analysis of water content of each soil layer of the Yangtze River Estuary area
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) DA AT T G ST LA #5325 7K 2 3% KRR S PR 178 7 S 7

RIZ591EK)Z T KB T 23.3% ~36.2% 2
B8], FHIME R 29. 8% , 5+ R ECH 0.095, 1K)Z55 5
IKIZATIHZE By B 1 (98.6%) 5%+ (1.4%) ,
DI S o
4 THE
4.1 BEFHTEFEHFENRERETEX

FER L b BRI BT S, & T
ST PR K RIAIREAR 5, b AR ER A S o) | 7 i o
BT BT A JEE BE R K 6 R VAR TR b2 5
E X THE R AT 3 % Hy S DO RR S5 Mg, G B i L 3
MISS5 (128 ~75 ka BP) # A — 4~ A1 % ik % 1271 19 <
3], 4Bk Y AR SR L BUAE 5 24 3°C M 1w
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Fig. 4 Sea level and temperature changes and sedimentary characteristics of the Yangtze River Estuary area since the Late

Pleistocene ( The sea level data are sourced from the studies by Song Bo et al. , 2013 and Miller et al. , 2006; the temperature

data are derived from Marcott et al. , 2013 and Osman et al. , 2021; and the dating data are obtained from Zhu Jinqi et al. , 2024

and Pan Dadong et al. , 2020)
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(a) Yangtze River Valley area; (b) Yangtze River terrace distribution area
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Table 3 Fitted correlation analysis of water content in the Q, deep aquitard

with sampling depth (a), distance from the coastline (b),

and distance from the Yangtze River (c)
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Fig. 8 Relationship between water content of the Q, deep

aquitard and depth, distance from the coastline
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Moisture content characteristics of aquitards since the Late Pleistocene in the

Yangtze River estuary and its environmental indication significance

GOU Fugang, GONG Xulong, CHENG Yu

Geologicalsurvey of Jiangsu Province, Key Laboratory of Earth Fissures Geological Disaster,

Ministry of Natural Resources, Jiangsu, 210049

Objectives: The dry wet characteristics of aquitards have environmental indicative significance and are key

parameters affecting soil engineering geological characteristics. Therefore, studying the response mechanisms of soil

moisture characteristics to paleoclimate and paleoenvironment since the Late Pleistocene is of significant

importance.

Methods: 2787 water content samples were collected and tested for liquid limit, plastic limit, and particle

size in the Yangtze River Estuary area. Based on the drawn water content geological profile combined with dating

data, grain size data, lithology, color, water content etc. , perform paleoclimate and paleoenvironment inversion

since the Late Pleistocene.

Results: The results indicate that the lithology of the Qp3I aquitard is mainly silty clay, with a color of yellow
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gray, which is a coastal sedimentary facies with an average water content of 28. 4% and high spatial variability in
the Yangize River Estuary area. The lithology of the first hard soil layer in Qp32 is mainly composed of silty clay,
with a grayish yellow color. It is deposited in the river floodplain facies, with an average water content of 28. 5%.
The Q, aquitards can be classified as silty clay, clay (in small amounts) , and soft soil, all of which are reduced in
color except for the surface soil. Among them, soft soil has high water content characteristics, which are greater
than 32%.

Conclusions: The water content of the first hard soil layer shows an increasing trend with depth, indicating
that the climate gradually becomes cooler and drier from bottom to top. The Q, aquitard has a high water content,
which is mainly related to the warm and humid climate. Part of the middle and deep Q, aquitards have low water
content, even below 25% , which is related to cold events such as 8.2 ka BP, 5.5 ka BP, 4.2 ka BP, and 2. 8 ka
BP. The water content of Q, deep aquitards are significantly negatively correlated with burial depth and distance
from the coastline, indicating that the newer the sedimentary age of the soil and the shorter the distance from the
coastline, the higher the water content of the soil.

Keywords: water content; clayey soil; soft soil; paleosol; first hard soil layer
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