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Characteristics of grain size and magnetic susceptibility of the Late Quaternary sediments from core 07SR01 in the
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Abstract: The grain size and magnetic susceptibility of sediments from core 07SR01 in the middle Jiangsu coast were measured, as well as their
variation and correlation were analyzed. Combined with the chronological framework and sedimentary facies data from the core, plus the
research results of the Northern Hemisphere climate and relative sea level changes since the Late Pleistocene, the paleoenvironmental evolution
of the study area was further established. It is found that the study area has experienced three periods of environmental changes from late MIS 5
to MIS 3: (1) The period of marginal bank and riverbed developed in the tidal estuary during late MIS 5 (36.10~26.65 m) which was under
relatively high sea level and strong hydrodynamic conditions, the sediments deposited during this period were mainly affected by the provenance
of old Yangtze River and characterized by coarse grain size, dramatical variations in sorting coefficients (0.55~ 2.35), extremely positive
deviation with a high-narrow peak near 3 ® and a thin tail in the frequency curve, and high magnetic susceptibilities with small fluctuations
in the range of (5.81~ 42.16)x10® m’-kg™" and strongly and positively correlated with sand (< 4 ®); (2) The period dominated by

fluviolacustrine and littoral environments with weak hydrodynamics during MIS 4-3, in which the climate changed from cold and dry to warm
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and humid as the sea level rose after a drop (26.65~15.77 m), the sediments deposited at this period are characterized by fine grain size, stable

sorting coefficients (1.51~3.03), positive deviation with a low-broad peak near 4.75 ® in the frequency curve, low values and small variations

of magnetic susceptibilities [(6.46~20.04)x10"* m’-kg '], which are weakly and positively correlated with coarse silt (4~5 ®); (3) The period

of distributary channel in the tidal estuary with relatively high sea level and strong hydrodynamics during MIS 3 (15.77~0 m), the sediments

deposited at this period were strongly influenced by the old Yellow River of North Jiangsu and characterized by relatively coarse grain size and

large variations in sorting coefficients (0.94~ 2.82), extremely positive deviation with a high-narrow peak near 3.75 ® and a thin tail in the

frequency curve, and relatively high magnetic susceptibilities with great fluctuations in the range of (10.21~57.25)x10"® m*-kg ' and weakly

and positively correlated with sand and coarse silt (<5 ®). To reveal the paleoenvironmental significances for combination of grain size and

magnetic susceptibility of coastal sediments, will provide a necessary basis for further study on their genetic mechanisms.

Key words: Radial Sand Ridge Field; grain size; magnetic susceptibility; paleoenvironment; Late Quaternary; middle Jiangsu coast
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Table 1 Grain size parameters of core 07SR01 sediments
K% /m FEIRLAT /D I3 i A s 62 R B

R/ME 2.70 0.55 -0.20 0.69

0~36.10 (&#H1) RKME 6.66 3.03 0.64 2.52 229
FEE 4.76 1.71 0.26 1.14
R/ME 2.70 0.55 0.02 0.71

26.65~36.10 GHII 1AM IRAHD RKME 5.81 2.35 0.64 2.53 65
FEE 4.02 1.56 0.35 1.32
R/ME 2.83 1.51 -0.12 0.75

21.67~26.65 CHRIKIBIVAKD RKME 6.50 2.69 0.50 1.59 22
FHE 4.66 1.95 0.23 1.08
R/ME 4.78 1.54 0.11 0.88

20.50~21.67 CHEIZ-FJRAH) RKME 6.24 1.94 0.48 1.42 11
FHE 5.48 1.71 0.32 1.09
R/ME 4.14 1.65 -0.15 0.70

15.77~20.50 CERHEBEAD RKME 6.55 3.03 0.53 1.24 36
FEE 5.66 1.98 0.12 0.87
R/ME 2.88 0.94 -0.20 0.69

0~15.77 IV I 43 LB AHD RKME 6.66 2.82 0.45 1.68 95
FEIE 4.86 1.65 0.25 1.14
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Table 2 Correlation coefficients between grain size and magnetic susceptibility of core 07SR01 sediments
L /D
FOTB GREEDTRARD

>8 6~8 5~6 4~5 <4

0~36.10m —0.544 —0.407 —-0.207 0.126 0.280
26.65~36.10 m —0.600 -0.514 —0.633 —-0.817 0.712
15.77~26.65 m 0.018 —0.024 —-0.025 0.145 —0.030
0~15.77m —0.500 —-0.304 —-0.087 0.118 0.254

I M AR A —0.600 -0.514 —0.633 —-0.817 0.712
WAKWTEAE 0.084 0.141 0.187 0.164 —0.163

Wz ST I AE —0.935 —0.690 —0.028 0.620 0.581

Vi R TR AR —0.058 -0.112 -0.177 0.066 0.109
W] 43T E AR -0.500 -0.304 -0.087 0.118 0.254
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Rl A, JE o (5.81~42.16) 10 m* kg™, F
YIE N 27.06x10° m* kg, W 5 <4 & R FE4 5
5 TEAH G (FH 2 22 4K00.712) .

WRIKITEAH (21.67~26.65 m) : TLARMIRLE 254k
K, W& i /b, Byab Fngh + & o B n, 7 5k;
124 2.83~6.50 @, “F-FIE N 4.66 ; 431 1 45 2% 2
25(1.51~2.69), YA R 1.95; I A AEFL I K, A
1 B E AR (—0.12~0.50), “F-Y1E M 0.23, 48 Kk £
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BORE i 52 0 Dt s DS R IR T8 AR % (0.75~1.59),
S AH 7 1.08, JE A U 5 SR 4 A 4R Ry 1E R Y
B, RN T 4.25 @ BT LR EE S >4 0 k0
JE 20 43 52 55 E A5G (A E R ECR 0~0.2), X 5T
I BE ORLUBURL 20 53 080 A O o % 2 A R AE A
A DB T A%, A2t S i A, Ju R (8.79~
11.08) 107 m*kg ™!, FH{EH N 9.65x10° m* kg '«

HEJZ S AR (20.50~21.67 m) : 37T FR Wy ki i A8
i, L ib o 3, 20 & s b, 7 AR i kg
i, SEHRiAE K 4.78~6.24 ©, F-H{E g 5.48 0 43 ik
PER 22 (1.54~1.94), “F-Y{E y 1.71; s 25 D3 X
EHIER (0.11~0.48), LLIEMR A E, SF81E K 0.32;
WA TP T8 ERA(0.88~1.42), FH{E K 1.09,
Ja e A e 5 R 3 A il £k R I i A BRLUGE, FR AT
4.75 @ B 3T 5 WAk 3 8 AR L Dy (6.46~ 19.39) x
10 m* kg™, FHIE A 12.04x10° m* kg™, 5 <5 @ ¥
JEE 20 43 S5 114 1E AH OC (R 56 R EUHE 0.6 247) o

VR VR (15.77~20.50 m) : LRI LUK b
S, AP E R, B RS A RO, SRR
H 4.14~6.55 @, F-YI{E Ny 5.66 O; 53 1 45 2% 1) 25
(1.65~3.03), -3 {H Jy 1.98; 1 25 M 6711 2 4% 1E Jis
(-0.15~0.53), LAiEAw A 3=, P H Ry 0.12; A 5=
A 8 B4 (0.70~1.24), FH{E A 0.87, J& T 16 45
R AT W ER R IE i Y B0, FR A T 4.75 @ B,
H 8 @ B EA W 45 55 e AR, S FE R
(7.46~20.04) 10 m* kg !, ‘F-HIE N 10.79x10* m> kg ',
FEE <S5 Ok A 4 85 IE A S (56 R BT
0.17%7%).

195 1 1433 038 A (0~ 15.77 m) « YA W h:
FEAS K, B0 09 & B, b L R A A TR
R, SEHRiFE N 2.88~6.66 @, “F-HI{H K 4.86 ®; J3 ik
P 45 3] 22 (0.94~2.82), “FI(E Jy 1.65; D &5 M 111
i B IE M (—0.20~0.45) , F-34{E A 0.25; 15245 R B
58 BARAE (0.69~1.68), FI(E A 1.14, J& 4% 6 45
oA 52 B S AL, EEREWN, 7T 3750
BT, 7F 6.5 @ BiF 3T H B vk e ok 41 2 5w Ak SR AR 5
o, SEEIE N 37.15x107 m kg™, P EhIE RN (10.21~
57.25)x10° m kg™, ZTE A A DI R K, 5<50
B RE A 53 2 55 1E A DG (PR R BN 0.1~0.3)

4 PHHE

4.1 07SRO1 FLAYITFRERIESE

07SRO1 L ) AMS™C I 4 2% 5 3% ks 5] & 7R L,

— 7 W] RE & AE SR SN IR DR Bh 1A T, B =
ol R 7 5 Y A5 D R T BN, 5 — D T R 4K
22 KORE i B I 4 45 S > 30 kaBP B I I 4E E R,
PR 2K, WO LR R g ) TR I R AR A X
L 4 AE H 4 2 ST 1 07SROT FLAE AR A KL 22741 A
AR E M. RSV RHTEE 2, 5280
(AR T, A TR] VA R 4t R A, R R e
R e e, f i, AR SR X B 5 R
T VG Y ) 0 3 0 S U 2 Y B Y B A )
PR KB, AT A 7. A9 07SROT FLAE AR B JL 232742
AR, KA AL 2 (W JE BT MIS 4) 32 Y 56
— R+ )2 OB BT MIS 2), H 3= 1 0 2 i 55 397 1
UURR, HA5 — 026 + 2 2 s W i R um s 2k o ok
Ak, 07SRO1 FLAE AR 11 2R AR 16 5 BT R BE 1 70 5
FEXE R, ARG Mo 48 7~ T UURR B BE R e e . PR, 3k
TR 58 X R TR )Z P 8 L Ak ) f B i 58 R
FIREAL Ay BT 45 5, Hi A 2 1% 07SRO1 FLUT AL AFAR
HESL(JE] 2) 49: 0~15.77 m(MIS 3 [H) . 15.77~26.65m
(MIS 4-3 Bf ) | 26.65~36.10 m(MIS 5 B i) .

4.2 07SRO1 FLALEMBHRASGHHHREZ X

TA] VR 22 A FH M DX PR D AR 4 RN A R Y
AR AT DL 78 B A AR AR s 1 DL B b
7 07SRO1 FL TR W kL B FE Ak S5 X U AR A 5% A8 4k
AR R 1, 845 A b 3K g T A R X
Vi TH] AR A B4 4546 DL R Z A LAFARCHE 22 RN TR AH A BF 58
A, BT LK MIS 5 B3 2 MIS 3 B9 VL 55 &8 1 2
BT AR 53 A LR 3 AP B

W BE 1(36.10~26.65 m, MIS 5 B 31 )« 370 FR ¥ kL
FRBA, R0 EE L LIS Sy 2 B AR, D FIES
- RARA, Ay ek . W AS AN IS B s, BR A A
iy £ S B 1 M 1 25 0 RN ELAT <Y AN R IR, I Ik
BB R 7K Bl ) S A RN AR TR, wE AR HL
Wsh A, SRETED Y 3 B E AR 4 o e
X, E—FR T MIS 5 R R = T, 5k
K 3N J1 6 F B ] 1 L TR IR B . A ABIESY
SRR, KLU YR B R | Ak R 55 = HL R
PR P 32 2L 5 4L A0 R JURL A o v U L 2 B Bt
I UCRR PR BE TG AR R AR S Z AR AR, JF B Y I F
8 X ASE T oty 4 VT IA) 1 DX U a0 3% o B 5 IX 32
B KAL) 52

By Bt 11(26.65~15.77 m, MIS 4-3 [ 39]) : AR HE 79T
TR 1 A 32 FIORE BE 0 A8 A R IE S DLRRUREAS B % By
BRI 40 43 A B Bt 11,(26.65~ 20.50 m) A1 Fir Bt 11,
(20.50~15.77 m) . B B 11, DA 40k B2 4 B 4 1k,



4155 5

XUGEEL, FAR: VL5 v i i 05 58 DU 20 TR ) RE B2 55 i A 5 A ik B vy PR35 758 S 217

W & 2RI R, R b & e 2R T, B i
A o N3 T N 718 B ) N - PN T o [ et
TE A, VA 285 728 B8 5 WAk SR AR R 2R ARKOF H AR fEAH Y
R, AL P AR, X S5 TR R R
FEL TR i A 9800 A7 56, BE I B B 3 B B 1 T Ak 2R
oK 8 1 5404 s 5 HL s TR, KA IR
PR B, XERLF MIS 4 % TS M N 5T
BRI VA A2 - AT o B B 10, ORI A%
AkLLAR AN, B Y B i A S0 /0, WD Ak
il TR | N it iR S T R I oY )
F2 0 WU SRR AR S T K 8h ) SR R TS B2 R, UL
TR 20 53 H BUREL 200 9 28 04 38 B DU RR, 003 40 A T 46
IR s 5 0 WA 2, AT B2 DR By ad R kAR AR Ak,
WG K EE W B, B AR, Rk R AT PR R AR IRK
AR T b i 2y, 1 — 25 U0 B B 1L, BB B 1L, i b
INEEIK Bl Iy AR P BG A, KA AR A BT BT
XN T MIS 4 [1] MIS 3 32 ¥ . MIS 3 {775 5 T 1Y
WIS . SR E, BB VTR Y R A AR
Ui, Ay MR AR 22 AR E, DR A DUIE A R 3, A
ARG RS i S 2 B 1) 4R 3 A% 2 9 1F Ji FE
U, BEAL SRR HAS R, Y48 R T LG A A 2 78
BEAE R AR RE RS E | S A RIS T #1051 IR
IKAE IR, XoF I ¥4 T O B W Y S S5 AR T L Vg D
SR MESE F TR MIS 4-3 FHA . e Ah, I B K
1 K AL F 38 R PR, 76 X I J2 A 34 K A 245
¥, 30 A s VR 0 bR 7 22— TR 7 iR
JRA AT KA B RO s S R BT Y
AR AR, O ST A P & R A OC, A
BILITE 19 43 fifk 2 T FE K A v 1) 3 i 480, TR A D B4
B, AR AE S B0 W R AV A, BEARRE TR B i, A

e
y
=

7T 5 0 A 3 A AR 21230, I DN 2 B B s A S A1
A e 5 R B E A G

BB T1(15.77~0 m, MIS 3 B4 A T F—
B BL, % B B DT R V- R0 AR BE K, 10 I B AR
B, Ry RN B A 0 A s, 4k vk I 8l B
8RR b 3 PR AR R, 3R 4 A i e 22 B A 1) RELRY i
Bah i E s g H B A “Higm 2" g, S
7, WEAL S T L i s HRBEAR R, e T
KA B TF w2 R oK Bh o 28 B R A
TEVURRMG & R AP B2 | e A=A i
BIERZI (K 4), X E MIS 3 55 W% 176 1wk sh -
FHE S T R I O Ar i R . AN, A H T
Ivi) A5 0 A % e LU0 3l ) B B T, 3% W BORE TR 4 T
AW (W E LT B D, HLRE I R 5 0k
4 53 ) 1EAH SCPEAR 55, AT BB 8 B B B UL R A ) R
TEAHEEF R B 1R 2E T 284k o B K VT ) B i
B, % i BT X, [ b A A R, T T 2
At A R U, U R A S Y e T
A O T , WFSE X 32 31 MIS 3 Ji b iy 29T 4 4 5 5%
M) 348 58 27281

5 458

07SRO1 FL 0 FR 4k 85 Il Ak R X6F 10 FRL 3R 455 A8
oA B e Ry, B — s AR R EH, 456
b2 Bk i BT S 5 0 1 AR A DL RO AL AR A AE
ZRATGTRUAE B A 5T AT, AT LLKE MIS 5 B 5] %2 MIS
3 BYVL 5 R PR B U AR 43 LR 3 A B B

(1)MIS 5 B 4 2 Vg 1T L 3R 7K 3l i 9 il
F1 e TR ) B B (36.10~26.65 m) , 1% K BT

IS
w
%

OZ vt o8 et ol

Bl 4 07SRO1 L% ¥ I 23 i S AR T AR 2 1 s B e AU o Ay
Pl v R R Bl AL RO BE (B em) o

Fig.4 Photos of core 07SR01 showing typical sedimentary structures of distributary channel facies in tidal dominated estuary

The numbers in the figure indicate the core drilling depth(unit: cm).



218 YRR M J5 5 56 D0 20 b TR

2021 4F 10 H

/A NN/ A TN I i 6 2T DN
(0.55~2.35) , b BE 450 32 43 A1 i 2 52 B 0 i 19 7 1
(FUEA T 3 @ BT H“HidnR”, itk Riem . Wah
/N[(5.81~42.16)x10° m* kg '], I H 50 4H /3 (<4 @)
SR IE A 5C

(2)MIS 4-3 I Y& 5% W0 . T SE T R s
T RNELES K Bl 1 B IR K S T R A B B (26.65~
15.77 m), B BEOUR I 4, e PEAR e (1.51~3.03),
LB A 43 A 2 2 1E A ) D8 0 ( 20 T 4.75 @
BFHIT ), REAL RAR H AR 22 [(6.46~20.04)x10°° m* kg '],
FE SRR 5 (4~5 @) EHFIEA .

(3)MIS 3 B 348 e Vi 1T . 355 7K 2l 7 9 31 947 ]
C1 (A3 338 ) B BE (15.77~0 m) , iZ By Bt i 2
MIS 3 F b iy 3807 () 52 e 384 5, 7 B 0K, 43 M Ui
Bl K (0.94~2.82) , KL B 41 4 53 A1 it £ 5 4 1 e 19
AR (RVENTTF 3.75 @ M) H“Hidn R, fifb 5
L B K [(1021~57.25)x10°% m* kg™, I H 5#
FHLR P4 20 (<5 @) 55 1E M 56 .

Higt: R KFRAE L A LR T
At LIS R A R A K TAE, TR
RRBTHSEAHEEROEREL, Eh—F k&
T BT
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