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Magnetic susceptibility of river floodplain sediments at Zhenjiang-Yangzhou
reach of the Yangtze River and its significance as
environmental pollution indicator

WANG Xin', LIU Cunli', ZHANG Zhenke' , REN Hang' , HE Haitao’
(1. School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, China;
2. Yangtze River Channel Adminisirative Bureau of Zhenjiang City, Zhenjiang 212003, China)

Abstract; In order to reveal the indicating significance of magnetic susceptibility of river floodplain sediments, the
magnetic susceptibility has been determined by using 3 river floodplain sediment cores of 100 c¢cm at the lower
reaches of the Yangtze River between Zhenjiang and Yangzhou. It can be found that; the magnetic susceptibility of
old river floodplain sediment core SY7 ranges from 12. 11x10™* m’/kg to 30. 60x10™* m’/kg, for the average in
20.79%x 107 m’/kg; the magnetic susceptibilities of SY5 and Z2 in the modern river floodplain sediments are
obviously larger, the highest average value of SY5 is 123.20x10™* m’/kg, and the modern river floodplain’ s
magnetic susceptibility is 5—-6 times of old river floodplain sediments. Heavy metal pollution in the river floodplain
sediments of the study area was compared with the background values of stream sediments in the Yangtze River
basin, and the heavy metal pollution in Cu, Ni and Cr was more serious. Meanwhile, the pollution of newly formed
river floodplain was more severe than that of old river floodplain. Simple and rapid determination of magnetic

susceptibility can be used as one of important means for diagnosing heavy metal pollution in floodplain sediments.
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Fig.1 Sampling sites and the river channel in Zhenjiang-Yangzhou Reach
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Table 1 Lithological characteristics of core sediments

g KRN B WHE/em  HPEREAR
Sys 32.212641°N 100 0 ~40 cm BB (0, SHLPIR R L ;40 ~ 66 em F318 {6, & /D BHIWIE £ ;66 ~ 100 cm HAsE
- 119. 356 175°E WA T 1990 R ES
Y7 32.224210°N 100 0 ~10 cm BEFEE, G HLUFIZL ;10 ~66 cm F548 €, & HUR A B8 ;66 ~ 100 em 5 f KL
119. 288990°E P ;81 em HI 88 em A H /N TE LT 20 22w
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SYS s R A e, VAR L R Ak 3R B R e ) R A AR I TR W AR f T 4y 2 BB T By
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b3k 184. 84x107° m’/kg; Mk 72 em A AR 110. 54x107° m®/kg; T B (0 ~72 em) , REALRES T B BEH
WA, 7E(97. 72 ~136. 51) x10™ m’/kg Z [B] 50, WlRAL/ N, FHIE A 123. 20107 m’/kg,

72 FE A SRR BRGSO R T (89. 51 ~ 144.32) x107° m*/kg Z[H], “F- 3 {E K
113.03x10™° m*/kg, A48 2 BB T BBL(60 ~ 100 em) , %Ak 605 3 I BE ALK, e K AE A 100 em A, 7T
ik 144. 32107 m*/kg, Fx /K 60 cm Ab ALK 92.89x107° m’/kg; T BYBX (0 ~ 60 em) , @446 H7E (89. 51 ~
139.39) x10™* m*/kg Z[E 254k, %% 115x107° m®/kg b TFiksh, RH K, BRI B 42278
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Fig.3 Vertical distribution of some metal elements of SYS, SY7 and Z2
VLT FK TR (BT % 3, 7K ZR OB B o] 18 W (O RR A2 5 W fab (i et Sk b & AL T BT 1
WETCARY) B 42 V5 YA B L) Cu 5 Yedp o™, Cu EZORIE T U T A= 7 (R R 48 J8 i 1 HUAM i 3 45 )
FIAEATIREHA S (BE A1ihA%) o BRI Rge it BORHE R 1949—2017 4R R IEHIEE ™ AT BT, I 1949 4
16 J7 LIS 2017 AR89 83173 T3 ¢ MY 1 5197 A8, JUHZ 20 428 90 4FAC 25 B4 8k ek 43 finad i
SRR A BT 5 DX 30 BT 43 A A I Ll SR LU AR R b PR B IS XA 2 140 ke, 386 T & i
SECTE Cu V5 Y R Ni fl Cr V5%, Zhang S5 FET R S BRIV 1 0 T 4 VS U S rh oA 254
18 2 B, AR BT YT ME T AR ) o 4 e T e B — Bk
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Table 2 Comparison of heavy metal elements of Zhenjiang-Yangzhou reaches with

100

VR fem

background values of the Yangtze River Basin mg/ kg
Hb X w( Co) w( Cr) w( Cu) w(Ni) w(Pb) w(V) w(7Zn)

KA RV 5 e 20 12. 1 52.3 21.5 26.4 21.4 73.6
AID/NoE: v oS3 |- Al 12.6 77.8 22.3 26.7 26.2 83. 4 62.6
XA 17.5 94. 4 57.3 47.8 41.0 117.5 128.5

SY5 F/IMA 14.2 75.9 38.0 33.9 23.9 93.2 90.3
IS oN[] 20.7 109.9 79.6 58.4 58.7 136. 4 162. 4

I 16.4 102.0 41.7 46.3 29.6 129.9 104.0

SY7 /M 13.6 79. 4 37.8 32.8 16.2 100. 6 85. 1
KMH 18.2 114.2 47.0 54.4 40. 1 151.2 126.8

FHIE 17.8 98.3 53.1 43.6 30.0 123.1 118.0

72 /ME 12.1 71.0 28.9 26.1 12.3 89. 4 71.6
KM 23.1 123.5 80. 7 60. 6 56.5 156. 8 213.0

SERA(E S A T4 B C R S R U AE R a3 D 51 AR S R B S B BOREJE R R/ B b s i
VA ZENE S 052 Bk B S T g SR 3 3, XLk 3 NMERERT LB, B V onE4h, SYT A HA s E ry s
SR HFRFITE DR/, N T5.96% ~18. 17% 210 WIEI3 AT 201, SY7 K () Ca J6 2 3 [1] 43 A7 B A
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MUY E 48 & B2 Tl A =i, S5 Table 3 Variation coefficient of
2 ETEESBITENE T RN M RER, AT heavy metals of SY5, SY7 and Z2
17.12% ~38.89% Z ], 5 3 rf 72 HAE4 T H 1 s ek e 5 R %
VG s Horpb Ph JCR 78 5 R B KR, — 0k Ph FZORIR - SY5 4 SY7 4 22 #t

Co 10. 06 6.87 19.70

FRERSCRE, LI T YR R 0% e B
4R FEORIET AENES), X LB & e w5 {E ] & Cu 16.39 5.96 27.57
BL,SYT [ Cr IV ICR I FHIE (3R 2) W& T SYS Al 72, o o o e
H Cr MV TR 5 2B, FEFERAHE2 A J7m . v 7.94 10.75 17.70
—EZF| Cr VLR SE YR ; 2 SYT 1Y & & R Zn 15.53 7.97 28.86
FRIE B AR R 1 A 32 RO Tl 5 Y A5 TTHTE L. R4 ARYHEAREESETEAXRY
RS REDIFR P S A KREES BRI, XGRS & Table 4 Correlation coefficient of magnetic

B - SO o T E TR R Ce VO B AR susceptibility and metal elements

TR ER T — R RAER . Bt

3.3 BiEREEETENXER T OSYSRELER SYT RELER 72 WL
THEMEFRY EESBIT Y E BRI, B4R SR g g f;‘ 8 ; 8 fg

5%1&%@@?‘{#% E/‘J*H%‘@ y ﬂ‘j Tgﬁiﬁ%{’t%%ii\}% ﬁ Cu 0.10 —0.43 0.21
R IAHICOCR AU B T WAL A 25 R T R AAH AT Ni 0.10 -0.17 0.15

MISEAHT . B 22 AERE I TEAL R 5 42 JB 0 2 V  Zn Z 1A H] w o oo e
KRRARIEIL P<0.01 1Y KB A, oA X A7 7EAR b 35 1 22 n 027 o007 0,06
B RBSHE T4, Fe 0.26 ~0.26 0.24

Mn 0.10 0.42 0.39

M2 4 v B EImENERE LR S 9 MESE TR T =
FIFHE R R B8/ B RAUH 0. 44 TRl & 80 SY7 5 SY5 .72 [0 AR KX G, Hor & i@ty sy7
TR 5 ICE M R EBR V . Pb Fl Mn SN N GUE, Zn TR IAHIC R B X EAL T 0 ~0. 09 Z[8], A
M ; Co . Cr Ni Pb Fe JUER S5 HALRAAH & R LR HENL T 0.1 ~0. 3, AFFM LI FR;Cu V Mn TLE
EIREALR IO R B LN EA T 0.3 ~0. 5, I AEHICCR . FrmfiEdETiRY) SYS bR 54 Rt E
(AR M R LR Pb Zn AN IE MR B XHEL KR Z 0T 0.1 ~ 0.3, FEMHC KR, Sl IB L &
WETURRY) 72 WREALR Y P Zn JCZR AAHSETE R B4 R HE/N T 0. 09, KR BEA HEE, HATTR 5480
R REI MIEE . TR R 4 0 3R 30 32 KL A5 i L 2412020 AR SCRF 9w A T B
JER/NEISEM | JG S 25 T 3 — 2 (BIEST . (R E BB T B it A B3 B ORI S5 , 2 Sl A B0k () O AR W, ik
SRV REPET W BELS AR AN K AN S ORI A 3 R b 3R A 27 T 28 1) 2 5 i PR 07 3220 AN [ e 39 7 1

Vs AR AEAL . AR SCIRSE A B T A3 s 19 2 57 S R WL, T LA, 9] 08 M 0 AR A 3 48 s T LA Ay ]
RIR2EZ SRR SRR N ADIYE Ba T DU AWAEE (=g 78
4 & &

KAITHEZ B 3 A A S TR 0L 2 A 5E 2 B, 2 & MEUTRU) (SYT) I REAL A, 34 E AN
20. 79x107° m®/kg ; 17 A 0] 18 W TR (SYS |\ Z2) ARG 1k 2 BH 1 4 vmr , ~F- 34 1B 5 /i A9 2 SYS, O 123.20 %
107° m*/kg, 290 SY7 REALFR- YA RIT 6 A5, Wb 1 JAE PR 32 B2 AN (] B 3 00 388N 28005 3 114) B4 58 5% 1 i
J&,20 2RI (SY7 500 ) TR T IR, TlkT5 4% i STlRAR /DN 5 BT 18 MEDTRR ) (0 SYS Fl Z22) & i
20 a AOTTRY, TR Tl A bR 2 JR fry st M J8 5 4 Ak 36X AN ) BRI ) D Sk A 45 7 G 1 R R B 8, VA
DU RS ) i n] LIS IR UUR B REAL 3R (H 3 AN U URR W TR e 54 Tl B0 37 S Y v e LA
B, R B ORI IR , B ARTE S T R TSR U Y RE R B I 25 AR AR R R TR s ARG Ak e i R 22
S 110 i PR 32 NI Bl R S A AR Ak, BT A TR RED TR A R 48 A T AR i) i PR AR
AiOEAWAEE =g

AL R K R & 4B TR A 508, &I SY5 SY7 Ml 22 At iiih &4 B o i & &
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WERTH S, BEHHRVL 1 i 5 A0 B R VLT T8 e A UKL ORI X o 4 e A i SRR, [WJIE, Tig /K s mie)
5y 1 ORI o A R S 4 5 ) B < R ok, S THLBRK R B SR T R & 4, B A R B
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